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Geotechnical Data Report — Century City Constellation Station
Appendix D - Geotechnical Laboratory Test Results

@ Metro

D LABORATORY TESTING

The following descriptions of laboratory procedures and methods are applicable for the entire Section 2
of the Westside Purple Line Extension project and hence are not repeated in the reports for other
stations or tunnel reaches.

D.1  Geotechnical Testing

Laboratory tests were performed on selected samples obtained from the borings to aid in the
classification of the soils and to determine pertinent engineering properties of the soils. A list of the
laboratory tests performed on the samples is presented in Table D-1.

Table D-1: Laboratory Tests Performed for ACE, PE and Adv. PE Phases

ASTM Designation ACE PE Adv. PE

Laboratory Test

Laboratory*

(or) other

Phase

Phase

Phase

Field Moisture Content Amec Foster Wheeler/AP Engineering D 2216 X X X
Field Dry Density Amec Foster Wheeler/AP Engineering D 2937 X X X
Sieve Analysis Amec Foster Wheeler/AP Engineering D422 X X X
Passing No. 200 Sieve Amec Foster Wheeler/AP Engineering D 1140 X X X
Atterberg Limits Amec Foster Wheeler/AP Engineering D 4318 X X X
Direct Shear Amec Foster Wheeler/AP Engineering D 3080 X X X
Consolidation Amec Foster Wheeler/AP Engineering D 2435 X X X
Expansion/Collapse Amec Foster Wheeler/AP Engineering D 2435 X X
Triaxial Unconsolidated-Drained AP Engineering D 4767 X X
Soil Abrasion University of Texas, Austin NTNU-SINTEF X X
Specific Gravity Amec Foster Wheeler D 854 X X
Corrosion HDR-Schiff Associates/AP Caltrans method X X X
Engineering

*AMEC, MACTEC, Law/Crandall, LeRoy Crandall are Amec Foster Wheeler's predecessor companies
Field Moisture Content and Dry Density

Field moisture content and dry density of undisturbed ring and pitcher tube samples were determined in
the laboratory in accordance with ASTM D 2216. For disturbed samples obtained from SPT sampling and
sonic core borings, only moisture content was determined. The results of the tests are shown on the
boring logs and in the lab summary tables included in the report.

Sieve Analysis and Passing No. 200 Sieve

Sieve analysis and tests to determine the percentage of fines (material passing through No. 200 sieve)
were performed on selected samples collected from the rotary-wash and sonic core borings to
determine the size of the different particles in the samples, in accordance with ASTM D 422. The
percentage of fines passing No. 200 sieve is shown to the left on the boring logs. The gradation curves
obtained from sieve tests are presented in the report. The percentage of fines, sand, and gravel in each
sample tested are presented in lab summary tables included in the report.
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Atterberg Limits

Atterberg Limits were performed on selected samples collected from rotary-wash borings and sonic core
borings to determine the plasticity of the materials in accordance with ASTM D 4318. The results of the
tests are presented in the report. The summary of the test results (liquid limit, plastic limit and plasticity
index) are presented in lab summary tables included in the report.

Direct Shear

Direct shear tests were performed on selected undisturbed samples obtained from rotary-wash borings
to determine the strength of the soils in accordance with ASTM D 3080. The tests were performed after
soaking to near-saturated moisture content and at three surcharge pressures. The yield-point values
determined from the tests were taken as the shear strength of the sample. The direct shear test results
are presented in the report. For reports presented in 2015, peak shear strength values instead of yield
strength were reported.

The determination of the yield point on a stress-strain curve is subjective and could vary between two
different users. Some examples of how the yield values are picked are illustrated in the figure below. For
stress-strain curve 1, the yield point is picked on the initial straight-line portion of the curve; for curve 2,
the yield point is picked at the first yield beyond which the strength behavior becomes non-linear; for
curve 3, the yield point is picked at a shear strain of 5 percent.
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The rate of shearing varied depending on the type of soil tested (fine-grained versus granular material).
The rate of shearing was estimated using the time-consolidation rate reading taken from one-
dimensional laboratory consolidation tests performed in accordance with ASTM D 2435. The rate of
shearing for different materials is listed in Table D-2.

Table D-2: Direct Shear Rate of Shearing

Rate of Shearing Test Duration
Test Material (inch/minute) (minutes)
Fine-Grained 0.01 45
Coarse-Grained 0.02 25

Consolidation

Confined consolidation tests were performed on undisturbed (ring) samples obtained from rotary-wash
borings to determine the compressibility of the soils in accordance with ASTM D 2435. Water was added
to the samples during the tests to illustrate the effect of moisture on the compressibility. The results of
the tests are presented in the report. The estimated compression and the recompression indices are
presented in lab summary tables included in the report.

Expansion/Collapse
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In addition to the confined consolidation tests, “quick” consolidation tests were performed on selected
undisturbed samples obtained from rotary-wash borings to determine the hydrocompaction potential of
the soils in accordance with ASTM D 2435. The tests were performed by confining the sample under a
surcharge pressure of 1,800 pounds per square foot, allowing the sample to consolidate at its field
moisture content, and then saturating the sample and measuring the consolidation resulting from the
addition of water. The estimated expansion/collapse potential as percentage of test sample height are
presented in lab summary tables included in the report.

Triaxial Consolidation-Undrained

Triaxial consolidated-undrained (CU) tests with pore pressure measurements were performed on
selected undisturbed samples obtained from rotary-wash borings to determine the strength of the soils
in accordance with ASTM D 4767. A three-stage load test method was used by testing the sample at
three confining pressures. The results of the tests are presented in the report. The estimate cohesion
and friction angle for each sample tested are presented in lab summary tables included in the report.

Soil Abrasion

Soil abrasion testing (SAT) was performed on selected samples of predominately granular material
collected from sonic core borings. Samples obtained from rotary-wash borings did not provide sufficient
guantity of sample to perform abrasion testing. The soil abrasion tests were performed in accordance
with the Norwegian University of Science and Technology (NTNU) test procedure by the rock mechanics
laboratory at the University of Texas, Austin.

The SAT method was developed by the NTNU and the associated SINTEF organization as a modification
of the Abrasion Value Steel (AVS) test. The purpose of the test is to quantify the abrasivity of soils in soft
ground tunneling. The test consists of measuring the weight loss in a steel piece caused by soil grinding.
Transported by a wheel that rotates at 20 revolutions per minute, the soil passes underneath the test
piece, which is subject to one kilogram (about 2.5 pounds) of soil or rock. The SAT value is the weight
loss in milligrams (e.g., SAT = 5 means that the steel test piece lost 5 milligrams (mg) after 20
revolutions. Therefore, a higher SAT value indicates that the soil or rock is more abrasive.

Based on the NTNU/SINTEF test database, a classification of abrasivity of soil and rock was developed by
the University of Texas, Austin, as presented in Table D-4, to provide guidance on evaluating the SAT test
values.

Table D-4: Classification of Abrasivity of Soil and Rock

Abrasivity Category | SAT Value [
Extremely Low <1

Very Low 2-3

Low 4-12

Medium 13-25

High 26-35

Very High 36 — 44
Extremely High >45
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The results of the abrasion tests are presented in lab summary tables included in the report.
Corrosion

To evaluate the potential for deleterious effects of the on-site soils on structural concrete and steel and
on metal piping, chemical testing was performed on selected soil samples from rotary-wash and sonic
core borings. The corrosion tests were performed by HDR-Schiff Associates and AP Engineering. The
results of the corrosion tests are presented in the report. The pH, sulfate and chloride content and
minimum resistivity of samples tests are summarized in the lab summary tables included in the report.

The corrosion test results were reviewed for each station, and a separate report for each station
summarizing the test results, conclusions regarding the corrosivity, and recommendations for mitigation
procedures were prepared by HDR-Schiff Associates. The corrosion mitigation reports are included as an
appendix in the reports.

D.2 Subsurface Gas Testing

The samples of gas collected from soil gas wells were analyzed at a state-certified laboratory for
hydrogen sulfide, methane, longer chain hydrocarbons (e.g. butane, propane, etc.), and fixed gases
using standard EPA testing procedures. The results of these analyses are presented in the report; the
associated laboratory analytical reports are provided in the appendix.

For testing of groundwater sampled from the soil gas wells, the sampling container remained under
pressure until the analytical laboratory extracted the water for analysis through the quick-connect
fittings. These groundwater samples were analyzed for dissolved methane, hydrogen sulfide, and other
fixed gases using standard EPA analytical procedures. The results of these analyses are presented in the
report; the associated laboratory analytical reports are provided in the appendix.
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% AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: E-133A Reviewed by: AP Date:  04-17-15
Sample No.: 2 Sample Description: Brown Sandy Lean Clay
Depth(ft): 10.5
Sample Type: Mod. Cal. Confining Pressure = 5.0 psi
Diameter (in) 2.589 2.589 2.589 Avg. = 2.589
Height (in) 5.586 5.586 5586  Avg. = 5.586
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.264 5.264
Moisture Content (%) 13.82 16.91
Wet Weight (gms) 18.28 1192.02
Dry Weight (gms) 16.37 1041.38
Container Weight (gms) 2.55 150.73
Density and Saturation
Wet Weight (gms) 1033.14
Container Weight (gms) 0.00
Wet Density (pcf) 133.8
Dry Density (pcf) 117.6
Initial Void Ratio 0.433
% Saturation 86.2
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 98 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 35.0 Initial Burette Ht.(cm)= 0.0
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 0.0
Eff. Consol. Stress (psi) = 5.0 Final Height (in)= 5.586
Induced OCR = 1.0 Initial Volume (cu.in)= 29.407
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 29.407
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 2.75
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 0.42
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 3.17
Axial Strain (%) = 5.01

Flgure D-2.1



% AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: E-133A Reviewed by: AP Date:  04-17-15
Sample No.: 2 Sample Description: Brown Sandy Lean Clay
Depth(ft): 10.5
Sample Type: Mod. Cal. Confining Pressure = 10.0 psi
Diameter (in) 2.589 2.589 2.589 Avg.= 2.589
Height (in) 5.586 5.586 5586  Avg. = 5.586
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.264 5.501
Moisture Content (%) 13.82 16.91
Wet Weight (gms) 18.28 1192.02
Dry Weight (gms) 16.37 1041.38
Container Weight (gms) 2.55 150.73
Density and Saturation
Wet Weight (gms) 1033.14
Container Weight (gms) 0.00
Wet Density (pcf) 133.8
Dry Density (pcf) 117.6
Initial Void Ratio 0.433
% Saturation 86.2
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 98 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 40.0 Initial Burette Ht.(cm)= 82.0
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 78.2
Eff. Consol. Stress (psi) = 10.0 Final Height (in)= 5.584
Induced OCR= 1.0 Initial Volume (cu.in)= 29.407
Change in Ht. of Specimen (in) = 0.0021 Final Volume (cu.in) = 29.175
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 3.75
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 0.94
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 4.69

Axial Strain (%) = 5.10

Flgure D-2.2




% AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: E-133A Reviewed by: AP Date:  04-17-15
Sample No.: 2 Sample Description: Brown Sandy Lean Clay
Depth(ft): 10.5
Sample Type: Mod. Cal. Confining Pressure = 20.0 psi
Diameter (in) 2.589 2.589 2.589 Avg.= 2.589
Height (in) 5.586 5.586 5586  Avg. = 5.586
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.264 5.485
Moisture Content (%) 13.82 16.91
Wet Weight (gms) 18.28 1192.02
Dry Weight (gms) 16.37 1041.38
Container Weight (gms) 2.55 150.73
Density and Saturation
Wet Weight (gms) 1033.14
Container Weight (gms) 0.00
Wet Density (pcf) 133.8
Dry Density (pcf) 117.6
Initial Void Ratio 0.433
% Saturation 86.2
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 98 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 50.0 Initial Burette Ht.(cm)= 78.2
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 72.7
Eff. Consol. Stress (psi) = 20.0 Final Height (in)= 5.585
Induced OCR = 1.0 Initial Volume (cu.in)= 29.407
Change in Ht. of Specimen (in) = 0.0010 Final Volume (cu.in) = 29.072
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 577
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 2.15
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 7.93

Axial Strain (%) = 19.14

Flgure D-2.3




% AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 35.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: E-133A Consolidation Pressure : 5.0 psi
Depth(ft): 10.5 Initial Sample Height: 5.586 in
Sample No.: 2 Initial Area of Sample: 5.264 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.586 in
Sample Description: Brown Sandy Lean Clay Final Sample Area (A)*: 5.264 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
35.0 -1 0.000 30.0 -0.03 0.00 0.00 -0.01 0.71
35.0 22 0.005 30.8 0.60 0.09 0.11 0.30 0.91
35.0 37 0.012 31.3 1.01 0.21 0.18 0.50 1.05
35.0 44 0.018 31.6 1.20 0.32 0.22 0.60 1.10
35.0 49 0.024 31.8 1.33 0.44 0.25 0.67 1.14
35.0 53 0.032 31.9 1.44 0.57 0.28 0.72 1.17
35.0 56 0.040 32.1 1.52 0.71 0.29 0.76 1.19
35.0 59 0.047 32.2 1.60 0.83 0.31 0.80 1.21
35.0 62 0.053 32.2 1.68 0.95 0.32 0.84 1.24
35.0 64 0.061 32.3 1.73 1.10 0.33 0.87 1.26
35.0 66 0.068 32.4 1.78 1.22 0.34 0.89 1.28
35.0 68 0.076 324 1.83 1.36 0.34 0.92 1.30
35.0 70 0.082 32.4 1.89 1.47 0.35 0.94 1.32
35.0 71 0.089 32.5 1.91 1.60 0.35 0.96 1.33
35.0 73 0.097 325 1.96 1.73 0.35 0.98 1.35
35.0 74 0.104 32.5 1.99 1.86 0.35 0.99 1.36
35.0 75 0.111 325 2.01 1.99 0.36 1.01 1.37
35.0 77 0.118 32.5 2.06 2.1 0.36 1.03 1.39
35.0 78 0.125 325 2.09 2.23 0.36 1.04 1.40
35.0 80 0.132 32.5 214 2.36 0.36 1.07 1.43
35.0 82 0.140 32.6 2.19 2.50 0.36 1.09 1.45
35.0 83 0.146 32.6 2.21 2.62 0.37 1.11 1.46
35.0 85 0.154 32.6 2.26 2.75 0.37 1.13 1.48
35.0 87 0.161 32.6 2.31 2.88 0.37 1.16 1.51
35.0 88 0.168 325 2.33 3.01 0.36 1.17 1.52
35.0 89 0.176 32.5 2.36 3.15 0.36 1.18 1.54
35.0 87 0.182 325 2.30 3.26 0.35 1.15 1.52
35.0 96 0.218 324 2.52 3.90 0.34 1.26 1.64
35.0 98 0.240 32.3 2.57 4.30 0.33 1.28 1.67
35.0 106 0.280 32.1 2.75 5.01 0.30 1.38 1.80
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% AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 40.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: E-133A Consolidation Pressure : 10.0 psi
Depth(ft): 10.5 Initial Sample Height: 5.586 in
Sample No.: 2 Initial Area of Sample: 5.264 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.584 in
Sample Description: Brown Sandy Lean Clay Final Sample Area (A)*: 5.501 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
40.0 0 0.000 30.0 0.00 0.00 0.00 0.00 1.44
40.0 35 0.003 31.5 0.92 0.05 0.22 0.46 1.68
40.0 59 0.009 32.4 1.54 0.16 0.34 0.77 1.87
40.0 72 0.015 32.8 1.88 0.27 0.40 0.94 1.98
40.0 83 0.021 33.2 2.16 0.38 0.45 1.08 2.07
40.0 91 0.028 33.4 2.37 0.51 0.49 1.19 2.14
40.0 99 0.035 33.6 2.58 0.63 0.52 1.29 2.21
40.0 106 0.042 33.8 2.75 0.75 0.54 1.38 2.28
40.0 112 0.049 33.9 2.91 0.88 0.55 1.45 2.34
40.0 116 0.056 33.9 3.01 1.01 0.56 1.50 2.38
40.0 119 0.064 34.0 3.08 1.14 0.57 1.54 2.41
40.0 122 0.072 34.0 3.15 1.28 0.58 1.58 2.44
40.0 124 0.078 34.0 3.20 1.40 0.58 1.60 2.46
40.0 126 0.085 34.0 3.25 1.52 0.58 1.62 2.49
40.0 127 0.093 34.0 3.27 1.66 0.58 1.63 2.50
40.0 129 0.100 34.0 3.32 1.79 0.58 1.66 2.52
40.0 130 0.107 34.0 3.34 1.92 0.57 1.67 2.53
40.0 131 0.113 34.0 3.36 2.03 0.57 1.68 2.55
40.0 132 0.121 34.0 3.38 2.16 0.57 1.69 2.56
40.0 133 0.128 34.0 3.40 2.29 0.57 1.70 2.57
40.0 133 0.135 33.9 3.40 2.41 0.56 1.70 2.57
40.0 135 0.142 33.9 3.44 2.54 0.56 1.72 2.60
40.0 135 0.148 33.9 3.44 2.66 0.56 1.72 2.60
40.0 137 0.156 33.9 3.49 2.79 0.55 1.74 2.63
40.0 138 0.162 33.9 3.51 2.90 0.55 1.75 2.64
40.0 139 0.170 33.9 3.53 3.04 0.55 1.76 2.65
40.0 140 0.178 33.9 3.55 3.18 0.55 1.77 2.66
40.0 141 0.185 33.8 3.57 3.31 0.55 1.78 2.67
40.0 142 0.199 33.8 3.59 3.56 0.54 1.79 2.69
40.0 143 0.206 33.8 3.61 3.69 0.54 1.80 2.70
40.0 145 0.235 33.7 3.64 4.21 0.53 1.82 2.73
40.0 146 0.242 33.6 3.66 4.34 0.52 1.83 2.75
40.0 149 0.263 33.6 3.72 4.71 0.51 1.86 2.79
40.0 151 0.285 33.5 3.75 5.10 0.50 1.88 2.82
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 50.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: E-133A Consolidation Pressure : 20.0 psi
Depth(ft): 10.5 Initial Sample Height: 5.586 in
Sample No.: 2 Initial Area of Sample: 5.264 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.585 in
Sample Description: Brown Sandy Lean Clay Final Sample Area (A)*: 5.485 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
50.0 0 0.000 30.0 0.00 0.00 0.00 0.00 2.88
50.0 71 0.006 34.5 1.86 0.11 0.65 0.93 3.16
50.0 98 0.012 35.7 2.57 0.21 0.82 1.28 3.34
50.0 115 0.018 36.4 3.01 0.32 0.92 1.50 3.46
50.0 129 0.024 37.0 3.37 0.43 1.01 1.69 3.56
50.0 140 0.030 37.4 3.66 0.54 1.07 1.83 3.64
50.0 151 0.036 37.8 3.94 0.64 1.12 1.97 3.73
50.0 159 0.042 38.1 4.14 0.75 1.17 2.07 3.79
50.0 167 0.048 38.4 4.35 0.86 1.21 217 3.84
50.0 174 0.054 38.5 4.52 0.97 1.22 2.26 3.92
50.0 178 0.060 38.6 4.62 1.07 1.24 2.31 3.95
50.0 192 0.090 38.7 4.96 1.61 1.25 2.48 4.1
50.0 197 0.120 38.6 5.06 2.15 1.24 2.53 417
50.0 202 0.180 38.4 5.13 3.22 1.21 2.57 4.24
50.0 207 0.227 38.2 5.21 4.07 1.19 2.61 4.30
50.0 210 0.274 38.1 5.24 4.90 1.16 2.62 4.34
50.0 215 0.320 37.9 5.32 5.74 1.14 2.66 4.40
50.0 219 0.368 37.7 5.37 6.59 1.1 2.69 4.45
50.0 223 0.415 37.6 5.42 7.42 1.09 2.71 4.50
50.0 228 0.461 37.4 5.49 8.26 1.07 2.75 4.56
50.0 230 0.508 37.4 5.49 9.10 1.06 2.74 4.56
50.0 235 0.554 37.2 5.56 9.93 1.03 2.78 4.63
50.0 238 0.602 37.0 5.58 10.77 1.00 2.79 4.67
50.0 241 0.649 36.8 5.59 11.61 0.98 2.80 4.70
50.0 245 0.696 36.6 5.63 12.45 0.95 2.82 4.75
50.0 249 0.742 36.4 5.67 13.29 0.92 2.83 4.79
50.0 252 0.789 36.2 5.68 14.12 0.89 2.84 4.83
50.0 256 0.836 36.0 5.72 14.96 0.87 2.86 4.87
50.0 258 0.883 35.8 5.70 15.80 0.84 2.85 4.89
50.0 262 0.929 35.7 5.73 16.63 0.82 2.87 4.93
50.0 265 0.976 35.4 5.74 17.48 0.78 2.87 4.97
50.0 268 1.024 35.2 5.75 18.33 0.75 2.87 5.00
50.0 272 1.069 35.0 5.77 19.14 0.73 2.89 5.04
50.0 274 1.120 34.9 5.75 20.05 0.71 2.88 5.05
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Project Name: Westside Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Brown Sandy Lean Clay
Test Pit: E-133A Avg. Dry Unit Weight (pcf): 117.6
Sample No.: 2 Avg. Initial Moisture Content (%): 13.8
Depth (ft): 10.5 Confining Pressures: 5.0, 10.0, 20.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767
Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: E-133A Reviewed by: AP Date: 04-17-15
Sample No.: 6 Sample Description: Dark Brown Clayey Sand
Depth(ft): 30.5
Sample Type: Mod. Cal. Confining Pressure = 15.0 psi
Diameter (in) 2.615 2.615 2615 Avg.= 2.615
Height (in) 5.608 5.608 5.608 Avg.= 5.608
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.371 5.332
Moisture Content (%) 11.74 14.02
Wet Weight (gms) 95.08 1203.31
Dry Weight (gms) 90.39 1073.52
Container Weight (gms) 50.43 148.05
Density and Saturation
Wet Weight (gms) 1060.25
Container Weight (gms) 0.00
Wet Density (pcf) 1341
Dry Density (pcf) 120.0
Initial Void Ratio 0.404
% Saturation 78.5
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 55.0 Initial Burette Ht.(cm)= 81.4
Back Pressure(psi) = 40.0 Final Burette Ht.(cm)= 75.8
Eff. Consol. Stress (psi) = 15.0 Final Height (in)= 5.585
Induced OCR = 1.0 Initial Volume (cu.in)= 30.119
Change in Ht. of Specimen (in) = 0.0229 Final Volume (cu.in) = 29.777
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 4.42
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 0.88
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 5.30

Axial Strain (%) = 5.22
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: E-133A Reviewed by: AP Date: 04-17-15
Sample No.: 6 Sample Description: Dark Brown Clayey Sand
Depth(ft): 30.5
Sample Type: Mod. Cal. Confining Pressure = 25.0 psi
Diameter (in) 2.615 2.615 2.615 Avg. = 2.615
Height (in) 5.608 5.608 5.608 Avg.= 5.608
BEFORE CONSOLIDATION AFTER CONSOLIDATION

Area (in?) 5.371 5.578
Moisture Content (%) 11.74 14.02
Wet Weight (gms) 95.08 1203.31
Dry Weight (gms) 90.39 1073.52
Container Weight (gms) 50.43 148.05
Density and Saturation
Wet Weight (gms) 1060.25
Container Weight (gms) 0.00
Wet Density (pcf) 1341
Dry Density (pcf) 120.0
Initial Void Ratio 0.404
% Saturation 78.5

Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0

Consolidation

Cell Pressure (psi) = 65.0 Initial Burette Ht.(cm)= 75.8
Back Pressure(psi) = 40.0 Final Burette Ht.(cm)= 68.0
Eff. Consol. Stress (psi) = 25.0 Final Height (in)= 5.608
Induced OCR= 1.0 Initial Volume (cu.in)= 30.119
Change in Ht. of Specimen (in) = 0.0004 Final Volume (cu.in) = 29.643
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 6.92
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 217
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 9.09
Axial Strain (%) = 5.24
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: E-133A Reviewed by: AP Date: 04-17-15
Sample No.: 6 Sample Description: Dark Brown Clayey Sand
Depth(ft): 30.5
Sample Type: Mod. Cal. Confining Pressure = 45.0 psi
Diameter (in) 2.615 2.615 2.615 Avg. = 2.615
Height (in) 5.608 5.608 5.608 Avg.= 5.608
BEFORE CONSOLIDATION AFTER CONSOLIDATION

Area (in?) 5.371 5.537
Moisture Content (%) 11.74 14.02
Wet Weight (gms) 95.08 1203.31
Dry Weight (gms) 90.39 1073.52
Container Weight (gms) 50.43 148.05
Density and Saturation
Wet Weight (gms) 1060.25
Container Weight (gms) 0.00
Wet Density (pcf) 1341
Dry Density (pcf) 120.0
Initial Void Ratio 0.404
% Saturation 78.5

Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0

Consolidation

Cell Pressure (psi) = 75.0 Initial Burette Ht.(cm)= 68.0
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 56.5
Eff. Consol. Stress (psi) = 45.0 Final Height (in)= 5.607
Induced OCR = 1.0 Initial Volume (cu.in)= 30.119
Change in Ht. of Specimen (in) = 0.0012 Final Volume (cu.in) = 29.417
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 12.41
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 4.81
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 17.22
Axial Strain (%) = 20.48
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 55.0 psi
Project No: 4953-11-1423 Back Pressure : 40.0 psi
Test Pit: E-133A Consolidation Pressure : 15.0 psi
Depth(ft): 30.5 Initial Sample Height: 5.608 in
Sample No.: 6 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.585 in
Sample Description: Dark Brown Clayey Sand Final Sample Area (A)*: 5.332 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
55.0 0 0.000 40.0 0.00 0.00 0.00 0.00 2.16
55.0 61 0.006 43.2 1.64 0.10 0.45 0.82 2.53
55.0 76 0.012 45.2 2.05 0.21 0.75 1.02 2.43
55.0 85 0.019 46.7 2.29 0.33 0.95 1.15 2.35
55.0 92 0.026 47.7 2.47 047 1.10 1.24 2.30
55.0 97 0.033 48.4 2.59 0.59 1.20 1.30 2.26
55.0 100 0.040 48.9 2.68 0.72 1.27 1.34 2.23
55.0 104 0.048 49.2 2.77 0.86 1.32 1.39 2.22
55.0 106 0.055 49.5 2.83 0.99 1.36 1.41 2.21
55.0 108 0.062 49.7 2.89 1.12 1.39 1.44 2.21
55.0 110 0.069 49.8 2.94 1.24 1.41 1.47 2.22
55.0 113 0.076 49.9 3.00 1.37 1.43 1.50 2.24
55.0 116 0.084 50.0 3.09 1.50 1.44 1.55 2.27
55.0 117 0.090 50.0 3.12 1.62 1.44 1.56 2.28
55.0 121 0.098 50.1 3.20 1.75 1.44 1.60 2.32
55.0 123 0.105 50.1 3.26 1.87 1.45 1.63 2.34
55.0 125 0.112 50.1 3.32 2.00 1.44 1.66 2.37
55.0 128 0.119 50.0 3.37 213 1.44 1.69 2.41
55.0 130 0.126 50.0 3.43 2.26 1.44 1.72 2.44
55.0 132 0.134 50.0 3.49 2.39 1.44 1.74 2.46
55.0 135 0.141 50.0 3.54 2.53 1.44 1.77 2.50
55.0 136 0.148 50.0 3.57 2.65 1.43 1.78 2.51
55.0 138 0.155 50.0 3.62 2.78 1.43 1.81 2.54
55.0 139 0.162 49.9 3.65 2.91 1.43 1.82 2.56
55.0 141 0.170 49.9 3.70 3.04 1.42 1.85 2.59
55.0 144 0.177 49.9 3.76 3.17 1.42 1.88 2.62
55.0 145 0.184 49.8 3.78 3.30 1.41 1.89 2.64
55.0 147 0.192 49.8 3.84 3.44 1.40 1.92 2.68
55.0 151 0.206 497 3.92 3.68 1.39 1.96 2.73
55.0 164 0.255 49.2 4.24 4.57 1.32 212 2.96
55.0 173 0.292 48.9 4.42 5.22 1.28 2.21 3.09
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 65.0 psi
Project No: 4953-11-1423 Back Pressure : 40.0 psi
Test Pit: E-133A Consolidation Pressure : 25.0 psi
Depth(ft): 30.5 Initial Sample Height: 5.608 in
Sample No.: 6 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.608 in
Sample Description: Dark Brown Clayey Sand Final Sample Area (A)*: 5.578 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
65.0 1 0.000 40.0 0.03 0.00 0.00 0.01 3.61
65.0 87 0.007 44.7 2.24 0.13 0.67 1.12 4.05
65.0 127 0.014 46.6 3.27 0.24 0.95 1.64 4.29
65.0 153 0.020 47.9 3.94 0.36 1.13 1.97 443
65.0 174 0.028 48.8 4.47 0.50 1.27 2.24 4.56
65.0 190 0.035 49.5 4.88 0.62 1.37 2.44 4.67
65.0 201 0.042 50.0 5.15 0.75 1.44 2.58 4.74
65.0 209 0.048 50.3 5.35 0.86 1.48 2.67 4.79
65.0 215 0.055 50.5 5.50 0.99 1.51 2.75 4.84
65.0 220 0.063 50.6 5.62 1.12 1.53 2.81 4.88
65.0 224 0.070 50.7 5.71 1.24 1.55 2.86 4.91
65.0 227 0.077 50.8 5.78 1.37 1.55 2.89 4.94
65.0 230 0.083 50.9 5.85 1.48 1.56 2.92 4.96
65.0 233 0.091 50.9 5.92 1.62 1.57 2.96 4.99
65.0 235 0.097 51.0 5.96 1.73 1.58 2.98 5.00
65.0 238 0.105 51.0 6.03 1.86 1.58 3.02 5.04
65.0 241 0.112 51.0 6.10 2.00 1.58 3.05 5.07
65.0 244 0.120 51.0 6.17 213 1.58 3.08 5.10
65.0 246 0.127 51.0 6.21 2.26 1.58 3.10 5.13
65.0 249 0.134 50.9 6.27 2.39 1.57 3.14 5.16
65.0 251 0.142 50.9 6.32 2.53 1.57 3.16 5.19
65.0 253 0.149 50.9 6.36 2.65 1.57 3.18 5.21
65.0 255 0.157 50.9 6.40 2.79 1.56 3.20 5.24
65.0 257 0.164 50.8 6.44 2.92 1.56 3.22 5.26
65.0 258 0.171 50.8 6.46 3.05 1.55 3.23 5.28
65.0 259 0.178 50.7 6.47 3.18 1.55 3.24 5.29
65.0 261 0.185 50.7 6.52 3.30 1.54 3.26 5.32
65.0 262 0.193 50.7 6.53 3.44 1.54 3.27 5.33
65.0 265 0.206 50.6 6.59 3.68 1.52 3.30 5.37
65.0 268 0.221 50.5 6.65 3.94 1.51 3.32 5.41
65.0 271 0.235 50.4 6.70 4.20 1.49 3.35 5.46
65.0 275 0.250 50.3 6.78 4.46 1.48 3.39 5.51
65.0 281 0.280 50.1 6.89 4.99 1.45 3.45 5.60
65.0 283 0.294 49.9 6.92 5.24 1.43 3.46 5.63
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 75.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: E-133A Consolidation Pressure : 45.0 psi
Depth(ft): 30.5 Initial Sample Height: 5.608 in
Sample No.: 6 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.607 in
Sample Description: Dark Brown Clayey Sand Final Sample Area (A)*: 5.537 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-83) (S1-83)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
75.0 0 0.000 30.0 0.00 0.00 0.00 0.00 6.48
75.0 129 0.006 32.1 3.35 0.11 0.31 1.68 7.85
75.0 219 0.012 34.5 5.68 0.21 0.65 2.84 8.67
75.0 267 0.018 36.1 6.92 0.32 0.88 3.46 9.06
75.0 303 0.024 37.6 7.85 0.43 1.09 3.92 9.31
75.0 337 0.030 39.1 8.72 0.54 1.32 4.36 9.52
75.0 361 0.036 40.4 9.33 0.64 1.49 4.66 9.65
75.0 380 0.042 41.4 9.81 0.75 1.64 4.90 9.74
75.0 392 0.048 42.2 10.11 0.86 1.76 5.05 9.78
75.0 405 0.054 431 10.43 0.96 1.88 5.22 9.82
75.0 411 0.060 43.5 10.57 1.07 1.95 5.29 9.82
75.0 430 0.090 451 11.00 1.61 217 5.50 9.81
75.0 441 0.120 45.5 11.22 2.14 2.24 5.61 9.85
75.0 452 0.176 45.7 11.39 3.13 2.25 5.69 9.92
75.0 460 0.220 45.5 11.49 3.93 2.23 5.75 10.00
75.0 469 0.269 45.2 11.61 4.79 2.18 5.81 10.10
75.0 474 0.314 44.8 11.64 5.61 213 5.82 10.17
75.0 481 0.361 44 .4 11.70 6.44 2.08 5.85 10.26
75.0 489 0.409 44.0 11.79 7.29 2.02 5.90 10.36
75.0 493 0.454 43.6 11.78 8.10 1.96 5.89 10.41
75.0 500 0.501 43.2 11.84 8.94 1.90 5.92 10.50
75.0 507 0.548 42.8 11.90 9.78 1.84 5.95 10.59
75.0 512 0.595 42.4 11.90 10.60 1.78 5.95 10.65
75.0 521 0.642 421 12.00 11.44 1.74 6.00 10.74
75.0 527 0.688 41.8 12.02 12.27 1.70 6.01 10.79
75.0 534 0.734 41.6 12.07 13.09 1.68 6.03 10.84
75.0 542 0.781 41.5 12.13 13.93 1.65 6.07 10.89
75.0 547 0.827 41.4 12.13 14.74 1.65 6.06 10.90
75.0 555 0.873 41.5 12.19 15.57 1.66 6.09 10.91
75.0 563 0.919 41.6 12.24 16.39 1.67 6.12 10.93
75.0 568 0.964 41.5 12.23 17.19 1.66 6.12 10.94
75.0 577 1.010 41.4 12.30 18.01 1.63 6.15 11.00
75.0 584 1.056 41.3 12.33 18.84 1.63 6.16 11.01
75.0 590 1.102 41.4 12.33 19.65 1.64 6.16 11.00
75.0 600 1.148 41.6 12.41 20.48 1.67 6.20 11.02
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CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

Flgure D-2.15




AP Engineering & Testing, Inc.

15 :’
10 //
g
T
® Ta= 0.50 ksf
—O— Confining Pressure = 15.0 psi
—HB— Confining Pressure = 25.0 psi
—&— Confining Pressure = 45.0 psi
0 4 —_— , —
0 5 10 15 20 25 30
p' (ksf)
15 — -~
Failure Criteria: 5% Axial Strain /
/ (Pl=31 o
<
L7 e
< 10 _ - /
X
1} 7~ /
0 7
14
o
@ 7~
< . 7~z =<
L -
5 54 C =0.10 ksf ’/
C'=0.75 ksf <
4 -‘/- /’
/,/ 7
ad 4
1 // . i \
7 ) K
! A H
0 - e } —— —
0 5 10 15 20 25 30
NORMAL STRESS (ksf)
Project Name: Westside Subway Extension Sample Type: Mod. Cal.

Project No.:
Test Pit:
Sample No.:
Depth (ft):

4953-11-1423
E-133A

6

30.5

Sample Description:

Avg. Dry Unit Weight (pcf):

Avg. Initial Moisture Content (%):
Confining Pressures:

Dark Brown Clayey Sand
120.0

1.7

15.0, 25.0, 45.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: E-133A Reviewed by: AP Date:  04-17-15
Sample No.: 14 Sample Description: Lt Olive Brown Silty Sand

Depth(ft): 70.5

Sample Type: Mod. Cal. Confining Pressure = 40.0 psi

Diameter (in) 2.615 2.615 2615 Avg.= 2.615

Height (in) 5.824 5.824 5.824 Avg. = 5.824

BEFORE CONSOLIDATION

AFTER CONSOLIDATION

Area (in?) 5.371 5.331
Moisture Content (%) 14.10 19.14
Wet Weight (gms) 61.10 1178.38
Dry Weight (gms) 59.70 1013.15
Container Weight (gms) 49.77 149.71
Density and Saturation .
Wet Weight (gms) 1027.09
Container Weight (gms) 0.00
Wet Density (pcf) 125.1
Dry Density (pcf) 109.6
Initial Void Ratio 0.537 i
% Saturation 70.9
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 70.0 Initial Burette Ht.(cm)= 85.2
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 77.3
Eff. Consol. Stress (psi) = 40.0 Final Height (in)= 5777
Induced OCR = 1.0 Initial Volume (cu.in)= 31.279
Change in Ht. of Specimen (in) = 0.0469 Final Volume (cu.in) = 30.797
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 17.49
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 4.40
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 21.89

Axial Strain (%) = 5.07

Flgure D-2.17




% AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: E-133A Reviewed by: AP Date: 04-17-15
Sample No.: 14 Sample Description: Lt Olive Brown Silty Sand
Depth(ft): 70.5
Sample Type: Mod. Cal. Confining Pressure = 60.0 psi
Diameter (in) 2.615 2.615 2.615 Avg. = 2.615
Height (in) 5.824 5.824 5.824  Avg. = 5.824
BEFORE CONSOLIDATION AFTER CONSOLIDATION

Area (in?) 5.371 5.578
Moisture Content (%) 14.10 19.14
Wet Weight (gms) 61.10 1178.38
Dry Weight (gms) 59.70 1013.15
Container Weight (gms) 49.77 149.71
Density and Saturation
Wet Weight (gms) 1027.09
Container Weight (gms) 0.00
Wet Density (pcf) 125.1
Dry Density (pcf) 109.6
Initial Void Ratio 0.537
% Saturation 70.9

Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0

Consolidation

Cell Pressure (psi) = 90.0 Initial Burette Ht.(cm)= 77.2
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 70.0
Eff. Consol. Stress (psi) = 60.0 Final Height (in)= 5.824
Induced OCR= 1.0 Initial Volume (cu.in)= 31.279
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 30.840
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 30.07
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 9.21
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 39.28
Axial Strain (%) = 5.14
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: E-133A Reviewed by: AP Date:  04-17-15
Sample No.: 14 Sample Description: Lt Olive Brown Silty Sand
Depth(ft): 70.5
Sample Type: Mod. Cal. Confining Pressure = 80.0 psi
Diameter (in) 2.615 2.615 2.615 Avg. = 2.615
Height (in) 5.824 5.824 5.824 Avg. = 5.824
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.371 5.600
Moisture Content (%) 14.10 19.14
Wet Weight (gms) 61.10 1178.38
Dry Weight (gms) 59.70 1013.15
Container Weight (gms) 49.77 149.71
Density and Saturation
Wet Weight (gms) 1027.09
Container Weight (gms) 0.00
Wet Density (pcf) 125.1
Dry Density (pcf) 109.6
Initial Void Ratio 0.537
% Saturation 70.9
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 110.0 Initial Burette Ht.(cm)= 70.0
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 64.3
Eff. Consol. Stress (psi) = 80.0 Final Height (in)= 5.823
Induced OCR = 1.0 Initial Volume (cu.in)= 31.279
Change in Ht. of Specimen (in) = 0.0010 Final Volume (cu.in) = 30.931
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 42.41
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 12.91
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 55.32

Axial Strain (%) = 6.34

Flgure D-2.19




% AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 70.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: E-133A Consolidation Pressure : 40.0 psi
Depth(ft): 70.5 Initial Sample Height: 5.824 in
Sample No.: 14 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.777 in
Sample Description: Lt Olive Brown Silty Sand Final Sample Area (A)*: 5.331 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
70.0 0 0.000 30.0 0.00 0.00 0.00 0.00 5.76
70.0 53 0.003 31.2 1.43 0.05 0.18 0.71 6.30
70.0 109 0.010 33.2 2.95 0.17 0.46 1.47 6.77
70.0 151 0.017 35.3 4.06 0.29 0.77 2.03 7.02
70.0 185 0.023 37.4 4.98 0.40 1.06 2.49 7.19
70.0 213 0.031 39.2 5.72 0.53 1.33 2.86 7.29
70.0 236 0.037 40.8 6.33 0.65 1.56 3.16 7.36
70.0 255 0.045 42.2 6.84 0.77 1.75 3.42 743
70.0 271 0.051 43.3 7.27 0.88 1.92 3.63 747
70.0 285 0.058 44 .2 7.63 1.00 2.05 3.81 7.52
70.0 299 0.065 45.0 7.99 1.12 2.16 3.99 7.59
70.0 311 0.071 45.6 8.28 1.24 2.24 4.14 7.66
70.0 322 0.079 46.0 8.58 1.37 2.31 4.29 7.74
70.0 332 0.086 46.4 8.84 1.48 2.36 4.42 7.82
70.0 344 0.093 46.6 9.14 1.61 2.39 4.57 7.94
70.0 353 0.099 46.7 9.37 1.72 2.41 4.69 8.03
70.0 365 0.106 46.8 9.67 1.84 2.42 4.83 8.17
70.0 375 0.113 46.8 9.93 1.96 242 4.96 8.30
70.0 385 0.121 46.8 10.19 2.09 2.42 5.09 8.44
70.0 397 0.128 46.7 10.48 2.22 2.41 5.24 8.59
70.0 407 0.136 46.6 10.74 2.35 2.39 5.37 8.74
70.0 419 0.143 46.4 11.03 2.48 2.37 5.51 8.90
70.0 429 0.151 46.2 11.28 2.61 2.34 5.64 9.06
70.0 439 0.158 46.0 11.54 2.73 2.31 5.77 9.22
70.0 451 0.165 45.8 11.83 2.86 2.28 5.91 9.40
70.0 461 0.172 45.5 12.09 2.98 2.24 6.04 9.56
70.0 473 0.179 45.3 12.37 3.09 2.20 6.19 9.75
70.0 483 0.186 45.0 12.63 3.21 2.16 6.31 9.91
70.0 505 0.199 44 .4 13.17 3.45 2.07 6.58 10.27
70.0 516 0.206 441 13.45 3.57 2.03 6.72 10.46
70.0 527 0.214 43.7 13.70 3.70 1.98 6.85 10.63
70.0 538 0.220 43.4 13.98 3.82 1.93 6.99 10.83
70.0 610 0.250 41.9 15.76 4.32 1.71 7.88 11.93
70.0 648 0.272 40.6 16.68 4.71 1.54 8.34 12.56
70.0 682 0.293 394 17.49 5.07 1.36 8.74 13.15
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 90.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: E-133A Consolidation Pressure : 60.0 psi
Depth(ft): 70.5 Initial Sample Height: 5.824 in
Sample No.: 14 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.824 in
Sample Description: Lt Olive Brown Silty Sand Final Sample Area (A)*: 5.578 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
90.0 3 0.000 30.0 0.08 0.00 0.00 0.04 8.68
90.0 120 0.005 31.9 3.10 0.08 0.26 1.55 9.92
90.0 219 0.010 33.3 5.64 0.18 047 2.82 10.99
90.0 310 0.016 34.5 7.98 0.28 0.64 3.99 11.99
90.0 393 0.022 35.4 10.11 0.38 0.78 5.05 12.92
90.0 470 0.029 36.1 12.07 0.49 0.88 6.04 13.80
90.0 541 0.035 36.7 13.88 0.60 0.95 6.94 14.63
90.0 601 0.041 37.4 15.41 0.71 1.06 7.70 15.29
90.0 657 0.047 37.4 16.82 0.81 1.05 8.41 16.00
90.0 706 0.054 37.5 18.06 0.93 1.07 9.03 16.60
90.0 747 0.062 37.5 19.08 1.06 1.07 9.54 17.11
90.0 782 0.069 37.4 19.95 1.18 1.07 9.98 17.55
90.0 811 0.075 37.3 20.67 1.29 1.05 10.33 17.92
90.0 836 0.082 37.2 21.28 1.41 1.03 10.64 18.25
90.0 858 0.089 37.0 21.81 1.54 1.00 10.90 18.54
90.0 878 0.096 36.8 22.29 1.65 0.97 11.15 18.82
90.0 895 0.103 36.5 22.69 1.78 0.93 11.35 19.06
90.0 911 0.110 36.2 23.08 1.88 0.89 11.54 19.29
90.0 926 0.116 35.9 23.43 1.99 0.85 11.71 19.51
90.0 941 0.123 35.6 23.78 2.1 0.80 11.89 19.73
90.0 955 0.130 35.3 24.10 2.23 0.76 12.05 19.94
90.0 968 0.136 35.0 24.41 2.34 0.71 12.20 20.14
90.0 981 0.143 34.6 24.71 2.45 0.66 12.35 20.33
90.0 993 0.149 34.2 24.98 2.56 0.60 12.49 20.52
90.0 1006 0.156 33.9 25.28 2.67 0.55 12.64 20.72
90.0 1043 0.176 32.7 26.11 3.03 0.39 13.06 21.31
90.0 1056 0.184 32.4 26.40 3.15 0.33 13.20 21.51
90.0 1089 0.205 31.2 2712 3.53 0.16 13.56 22.04
90.0 1131 0.233 29.6 28.03 4.00 -0.06 14.02 22.71
90.0 1172 0.259 28.3 28.91 4.44 -0.25 14.46 23.34
90.0 1200 0.278 27.2 29.50 4.78 -0.40 14.75 23.79
90.0 1228 0.299 26.1 30.07 5.14 -0.57 15.04 24.25
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 110.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: E-133A Consolidation Pressure : 80.0 psi
Depth(ft): 70.5 Initial Sample Height: 5.824 in
Sample No.: 14 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.823 in
Sample Description: Lt Olive Brown Silty Sand Final Sample Area (A)*: 5.600 sq.in.

Induced OCR= 1.0

Cell Load Axial Back Deviator Axial Pore Shear Normal

Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2

(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
110.0 0 0.000 30.0 0.00 0.00 0.00 0.00 11.52
110.0 189 0.006 31.0 4.86 0.10 0.14 2.43 13.81
110.0 303 0.012 31.7 7.78 0.21 0.24 3.89 15.17
110.0 407 0.018 32.3 10.43 0.31 0.33 5.22 16.41
110.0 536 0.024 33.0 13.73 0.41 0.43 6.86 17.96
110.0 645 0.030 33.4 16.50 0.52 0.49 8.25 19.28
110.0 751 0.036 33.7 19.19 0.62 0.53 9.60 20.58
110.0 848 0.042 33.9 21.65 0.72 0.56 10.82 21.79
110.0 948 0.048 33.9 24.18 0.82 0.56 12.09 23.05
110.0 1035 0.054 33.8 26.37 0.93 0.54 13.18 24.16
110.0 1111 0.060 33.6 28.28 1.03 0.52 14.14 25.14
110.0 1372 0.090 32.0 34.74 1.55 0.28 17.37 28.60
110.0 1482 0.120 30.3 37.33 2.06 0.04 18.66 30.14
110.0 1561 0.158 28.2 39.05 2.72 -0.27 19.53 31.31
110.0 1620 0.199 26.1 40.24 3.41 -0.56 20.12 32.20
110.0 1665 0.242 243 41.04 4.16 -0.82 20.52 32.86
110.0 1700 0.285 22.7 41.58 4.89 -1.05 20.79 33.36
110.0 1739 0.325 21.5 42.23 5.58 -1.23 21.11 33.86
110.0 1761 0.369 20.4 42.41 6.34 -1.39 21.21 34.12
110.0 1773 0.413 19.3 42.36 7.09 -1.54 21.18 34.24
110.0 1779 0.454 18.4 42.18 7.79 -1.68 21.09 34.29
110.0 1770 0.498 17.6 41.63 8.55 -1.79 20.81 34.12
110.0 1753 0.541 17.0 40.89 9.29 -1.87 20.45 33.83
110.0 1750 0.582 16.7 40.50 10.00 -1.92 20.25 33.69
110.0 1757 0.628 16.6 40.31 10.78 -1.93 20.15 33.61
110.0 1768 0.670 16.5 40.24 11.50 -1.94 20.12 33.58
110.0 1768 0.712 16.5 39.90 12.23 -1.95 19.95 33.42
110.0 1772 0.756 16.5 39.65 12.98 -1.94 19.83 33.29
110.0 1808 0.798 16.8 40.12 13.70 -1.91 20.06 33.49
110.0 1828 0.840 16.8 40.23 14.42 -1.90 20.11 33.54
110.0 1847 0.884 16.8 40.29 15.18 -1.90 20.14 33.56
110.0 1862 0.926 16.9 40.27 15.90 -1.89 20.14 33.54
110.0 1880 0.968 16.9 40.31 16.62 -1.88 20.16 33.56
110.0 1941 1.095 171 40.53 18.80 -1.86 20.27 33.65
110.0 1941 1.180 171 39.80 20.26 -1.86 19.90 33.28
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Project Name: Westside Subway Extension Confining Pressures: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Lt Olive Brown Silty Sand
Test Pit: E-133A Avg. Dry Unit Weight (pcf): 109.6
Sample No.: 14 Avg. Initial Moisture Content (%): 141
Depth (ft): 70.5 Confining Pressure: 40.0, 60.0, 80.0 psi

ASTM D 4767

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
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Project Name: Westside Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Lt Olive Brown Silty Sand
Test Pit: E-133A Avg. Dry Unit Weight (pcf): 109.6
Sample No.: 14 Avg. Initial Moisture Content (%): 14.1
Depth (ft): 70.5 Confining Pressures: 40.0, 60.0, 80.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767
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Test Procedure: ASTM D 4767

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: G-142 Reviewed by: AP Date:  04-17-15
Sample No.: 3 Sample Description: Brown Lean Clay with sand
Depth(ft): 15.5
Sample Type: Mod. Cal. Confining Pressure = 5.0 psi
Diameter (in) 2.623 2.623 2.623 Avg. = 2.623
Height (in) 5.721 5.721 5.721 Avg. = 5.721
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.404 5.404
Moisture Content (%) 14.64 19.87
Wet Weight (gms) 15.82 1238.18
Dry Weight (gms) 14.13 1057.63
Container Weight (gms) 2.59 149.20
Density and Saturation
Wet Weight (gms) 1079.47
Container Weight (gms) 0.00
Wet Density (pcf) 133.0
Dry Density (pcf) 116.0
Initial Void Ratio 0.452
% Saturation 87.5
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 35.0 Initial Burette Ht.(cm)= 0.0
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 0.0
Eff. Consol. Stress (psi) = 5.0 Final Height (in)= 5.721
Induced OCR = 1.0 Initial Volume (cu.in)= 30.914
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 30.914
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 4.90
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 0.55
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 5.45
Axial Strain (%) = 5.19
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: G-142 Reviewed by: AP Date:  04-17-15
Sample No.: 3 Sample Description: Brown Lean Clay with sand
Depth(ft): 15.5
Sample Type: Mod. Cal. Confining Pressure = 15.0 psi
Diameter (in) 2.623 2.623 2.623  Avg. = 2.623
Height (in) 5.721 5.721 5.721 Avg. = 5.721
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.404 5.664
Moisture Content (%) 14.64 19.87
Wet Weight (gms) 15.82 1238.18
Dry Weight (gms) 14.13 1057.63
Container Weight (gms) 2.59 149.20
Density and Saturation
Wet Weight (gms) 1079.47
Container Weight (gms) 0.00
Wet Density (pcf) 133.0
Dry Density (pcf) 116.0
Initial Void Ratio 0.452
% Saturation 87.5
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 45.0 Initial Burette Ht.(cm)= 88.3
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 84.6
Eff. Consol. Stress (psi) = 15.0 Final Height (in)= 5.715
Induced OCR= 1.0 Initial Volume (cu.in)= 30.914
Change in Ht. of Specimen (in) = 0.0060 Final Volume (cu.in) = 30.688
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 6.56
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 1.36
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 7.92

Axial Strain (%) = 4.76
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: G-142 Reviewed by: AP Date: 04-17-15
Sample No.: 3 Sample Description: Brown Lean Clay with sand
Depth(ft): 15.5
Sample Type: Mod. Cal. Confining Pressure = 30.0 psi
Diameter (in) 2.623 2.623 2.623 Avg. = 2.623
Height (in) 5.721 5.721 5.721 Avg. = 5.721

BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.404 5.621
Moisture Content (%) 14.64 19.87
Wet Weight (gms) 15.82 1238.18
Dry Weight (gms) 14.13 1057.63
Container Weight (gms) 2.59 149.20
Density and Saturation
Wet Weight (gms) 1079.47
Container Weight (gms) 0.00
Wet Density (pcf) 133.0
Dry Density (pcf) 116.0
Initial Void Ratio 0.452
% Saturation 87.5

Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0

Consolidation

Cell Pressure (psi) = 60.0 Initial Burette Ht.(cm)= 85.2
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 80.4
Eff. Consol. Stress (psi) = 30.0 Final Height (in)= 5.720
Induced OCR = 1.0 Initial Volume (cu.in)= 30.914
Change in Ht. of Specimen (in) = 0.0010 Final Volume (cu.in) = 30.621
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 9.53
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 3.72
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 13.25
Axial Strain (%) = 14.84
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 35.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: G-142 Consolidation Pressure : 5.0 psi
Depth(ft): 15.5 Initial Sample Height: 5.721 in
Sample No.: 3 Initial Area of Sample: 5.404 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.721 in
Sample Description: Brown Lean Clay with sand Final Sample Area (A)*: 5.404 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
35.0 0 0.000 30.0 0.00 0.00 0.00 0.00 0.72
35.0 27 0.005 30.8 0.72 0.08 0.11 0.36 0.97
35.0 47 0.012 31.4 1.25 0.21 0.19 0.62 1.15
35.0 57 0.019 31.7 1.51 0.32 0.24 0.76 1.24
35.0 64 0.026 31.9 1.70 0.45 0.27 0.85 1.30
35.0 70 0.033 32.1 1.85 0.57 0.29 0.93 1.35
35.0 75 0.040 32.2 1.98 0.70 0.31 0.99 1.40
35.0 80 0.047 32.3 2.1 0.82 0.32 1.06 1.45
35.0 83 0.055 32.4 2.19 0.96 0.33 1.10 1.48
35.0 88 0.062 324 2.32 1.08 0.34 1.16 1.54
35.0 92 0.069 32.4 2.42 1.21 0.35 1.21 1.59
35.0 95 0.076 32.5 2.50 1.32 0.35 1.25 1.62
35.0 99 0.084 325 2.60 1.46 0.35 1.30 1.67
35.0 102 0.090 32.5 2.68 1.57 0.35 1.34 1.71
35.0 106 0.096 325 2.78 1.68 0.35 1.39 1.76
35.0 110 0.104 32.5 2.88 1.82 0.35 1.44 1.81
35.0 113 0.111 325 2.95 1.94 0.35 1.48 1.85
35.0 117 0.118 324 3.05 2.07 0.35 1.53 1.90
35.0 120 0.125 32.4 3.13 2.18 0.34 1.56 1.94
35.0 124 0.132 324 3.23 2.31 0.34 1.61 1.99
35.0 127 0.140 32.4 3.30 2.44 0.34 1.65 2.04
35.0 131 0.147 32.3 3.40 2.57 0.33 1.70 2.09
35.0 134 0.154 32.3 3.48 2.68 0.32 1.74 2.13
35.0 137 0.161 32.2 3.55 2.81 0.32 1.77 2.18
35.0 141 0.168 32.2 3.65 2.93 0.31 1.82 2.23
35.0 144 0.175 32.2 3.72 3.06 0.31 1.86 2.27
35.0 148 0.182 32.1 3.82 3.18 0.30 1.91 2.33
35.0 151 0.189 32.1 3.89 3.31 0.30 1.95 2.37
35.0 154 0.197 32.1 3.96 3.43 0.29 1.98 2.41
35.0 158 0.203 32.0 4.06 3.55 0.29 2.03 2.46
35.0 166 0.224 31.9 4.25 3.92 0.26 2.13 2.58
35.0 175 0.246 31.7 4.46 4.30 0.24 2.23 2.72
35.0 184 0.268 31.5 4.67 4.69 0.21 2.34 2.85
35.0 192 0.290 31.3 4.86 5.06 0.18 243 2.97
35.0 194 0.297 31.2 4.90 5.19 0.17 2.45 3.00
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 45.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: G-142 Consolidation Pressure : 15.0 psi
Depth(ft): 15.5 Initial Sample Height: 5.721 in
Sample No.: 3 Initial Area of Sample: 5.404 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.715 in
Sample Description: Brown Lean Clay with sand Final Sample Area (A)*: 5.664 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
45.0 0 0.005 30.0 0.00 0.09 0.00 0.00 2.16
45.0 18 0.002 30.9 0.46 0.03 0.14 0.23 2.25
45.0 56 0.009 32.6 1.42 0.16 0.37 0.71 2.50
45.0 76 0.017 33.3 1.93 0.29 0.48 0.96 2.64
45.0 92 0.024 33.9 2.33 042 0.57 1.16 2.76
45.0 106 0.032 34.4 2.68 0.55 0.64 1.34 2.86
45.0 119 0.038 34.8 3.01 0.67 0.70 1.50 2.96
45.0 132 0.045 35.2 3.33 0.79 0.75 1.66 3.07
45.0 144 0.053 35.6 3.63 0.92 0.80 1.81 3.17
45.0 155 0.060 35.9 3.90 1.05 0.85 1.95 3.26
45.0 167 0.066 36.1 4.20 1.16 0.89 2.10 3.37
45.0 178 0.073 36.4 4.47 1.28 0.92 2.23 3.48
45.0 187 0.080 36.5 4.69 1.40 0.94 2.34 3.56
45.0 195 0.087 36.7 4.88 1.52 0.96 2.44 3.64
45.0 202 0.094 36.8 5.05 1.65 0.97 2.53 3.71
45.0 207 0.100 36.8 517 1.75 0.98 2.59 3.76
45.0 212 0.108 36.8 5.29 1.88 0.98 2.64 3.82
45.0 217 0.115 36.8 5.41 2.02 0.98 2.70 3.88
45.0 221 0.123 36.8 5.50 2.15 0.98 2.75 3.93
45.0 225 0.130 36.8 5.59 2.27 0.98 2.80 3.98
45.0 228 0.137 36.7 5.66 2.39 0.97 2.83 4.02
45.0 231 0.144 36.7 5.72 2.53 0.97 2.86 4.06
45.0 234 0.151 36.6 5.79 2.65 0.96 2.90 4.10
45.0 237 0.159 36.6 5.86 2.78 0.95 2.93 4.14
45.0 240 0.166 36.5 5.92 2.90 0.94 2.96 4.18
45.0 242 0.173 36.5 5.97 3.03 0.94 2.98 4.21
45.0 245 0.180 36.4 6.03 3.15 0.93 3.02 4.25
45.0 247 0.188 36.4 6.07 3.28 0.92 3.04 4.28
45.0 249 0.194 36.4 6.12 3.40 0.93 3.06 4.29
45.0 252 0.201 36.3 6.18 3.51 0.90 3.09 4.35
45.0 254 0.208 36.2 6.22 3.64 0.90 3.1 4.38
45.0 260 0.229 36.0 6.35 4.00 0.86 3.17 4.47
45.0 266 0.251 35.8 6.47 4.38 0.83 3.23 4.56
45.0 271 0.272 355 6.56 4.76 0.80 3.28 4.64
45.0 268 0.293 35.1 6.46 5.12 0.74 3.23 4.65

Flgure D-2.29



% AP Engineering & Testing, Inc.

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 60.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: G-142 Consolidation Pressure : 30.0 psi
Depth(ft): 15.5 Initial Sample Height: 5.721 in
Sample No.: 3 Initial Area of Sample: 5.404 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.720 in
Sample Description: Brown Lean Clay with sand Final Sample Area (A)*: 5.621 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
60.0 0 0.000 30.0 0.00 0.00 0.00 0.00 4.32
60.0 69 0.006 34.3 1.77 0.10 0.62 0.88 4.58
60.0 103 0.012 35.9 2.63 0.21 0.85 1.32 4.79
60.0 130 0.018 37.3 3.32 0.31 1.05 1.66 4.93
60.0 146 0.024 38.1 3.72 0.42 1.17 1.86 5.02
60.0 164 0.030 38.9 4.18 0.52 1.28 2.09 5.13
60.0 183 0.036 39.7 4.66 0.63 1.40 2.33 5.25
60.0 195 0.042 40.2 4.96 0.73 1.47 2.48 5.33
60.0 212 0.048 40.9 5.39 0.84 1.57 2.69 5.44
60.0 225 0.054 41.4 5.71 0.94 1.64 2.85 5.53
60.0 238 0.060 41.8 6.03 1.05 1.70 3.02 5.64
60.0 290 0.090 42.9 7.31 1.57 1.86 3.66 6.12
60.0 312 0.120 43.0 7.83 2.10 1.88 3.91 6.36
60.0 331 0.172 42.9 8.22 3.01 1.85 4.11 6.58
60.0 344 0.217 42.4 8.48 3.79 1.79 4.24 6.77
60.0 354 0.263 41.7 8.65 4.59 1.68 4.33 6.97
60.0 363 0.308 41.0 8.80 5.38 1.58 4.40 7.14
60.0 371 0.352 40.4 8.92 6.15 1.49 4.46 7.29
60.0 380 0.399 39.8 9.06 6.97 1.41 4.53 7.44
60.0 386 0.443 39.2 9.12 7.75 1.33 4.56 7.55
60.0 394 0.488 38.7 9.23 8.53 1.26 4.62 7.68
60.0 401 0.534 38.1 9.31 9.33 1.17 4.66 7.81
60.0 406 0.578 37.6 9.35 10.11 1.09 4.67 7.90
60.0 412 0.624 37.1 9.40 10.91 1.02 4.70 8.01
60.0 416 0.670 36.5 9.41 11.70 0.93 4.70 8.09
60.0 423 0.713 35.9 9.48 12.47 0.85 4.74 8.21
60.0 428 0.760 35.3 9.51 13.28 0.77 4.75 8.30
60.0 433 0.805 34.8 9.53 14.07 0.69 4.77 8.40
60.0 437 0.849 34.2 9.53 14.84 0.60 4.77 8.49
60.0 441 0.895 33.6 9.53 15.65 0.52 4.76 8.57
60.0 444 0.940 33.1 9.51 16.43 0.44 4.75 8.63
60.0 449 0.984 32.5 9.52 17.20 0.36 4.76 8.72
60.0 453 1.029 32.2 9.52 17.99 0.31 4.76 8.77
60.0 457 1.074 31.9 9.51 18.77 0.27 4.75 8.81
60.0 458 1.100 31.6 9.48 19.23 0.23 4.74 8.83
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CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
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Project Name: Westside Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Brown Lean Clay with sand
Test Pit: G-142 Avg. Dry Unit Weight (pcf): 116.0
Sample No.: 3 Avg. Initial Moisture Content (%): 14.6
Depth (ft): 155 Confining Pressures: 5.0, 15.0, 30.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: G-142 Reviewed by: AP Date:  04-17-15
Sample No.: 9 Sample Description: Olive Brown Fat Clay

Depth(ft): 43

Sample Type: Mod. Cal. Confining Pressure = 25.0 psi

Diameter (in) 2.615 2.615 2.615 Avg. = 2.615

Height (in) 5.710 5.710 5.710 Avg. = 5.710

BEFORE CONSOLIDATION

AFTER CONSOLIDATION

Area (in?) 5.371 5.371
Moisture Content (%) 18.21 24.20
Wet Weight (gms) 83.89 1214.25
Dry Weight (gms) 78.68 1012.68
Container Weight (gms) 50.07 179.79
Density and Saturation
Wet Weight (gms) 1025.54
Container Weight (gms) 0.00
Wet Density (pcf) 127.4
Dry Density (pcf) 107.8
Initial Void Ratio 0.563
% Saturation 87.3
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 55.0 Initial Burette Ht.(cm)= 0.0
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 0.0
Eff. Consol. Stress (psi) = 25.0 Final Height (in)= 5.710
Induced OCR = 1.0 Initial Volume (cu.in)= 30.667
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 30.667
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 8.92
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 210
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 11.01

Axial Strain (%) = 5.25
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: G-142 Reviewed by: AP Date:  04-17-15
Sample No.: 9 Sample Description: Olive Brown Clay
Depth(ft): 43
Sample Type: Mod. Cal. Confining Pressure = 35.0 psi
Diameter (in) 2.615 2.615 2.615 Avg. = 2.615
Height (in) 5.710 5.710 5710 Avg. = 5.710
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.371 5.633
Moisture Content (%) 18.21 24.20
Wet Weight (gms) 83.89 1214.25
Dry Weight (gms) 78.68 1012.68
Container Weight (gms) 50.07 179.79
Density and Saturation
Wet Weight (gms) 1025.54
Container Weight (gms) 0.00
Wet Density (pcf) 127.4
Dry Density (pcf) 107.8
Initial Void Ratio 0.563
% Saturation 87.3
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 65.0 Initial Burette Ht.(cm)= 88.3
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 84.6
Eff. Consol. Stress (psi) = 35.0 Final Height (in)= 5.704
Induced OCR= 1.0 Initial Volume (cu.in)= 30.667
Change in Ht. of Specimen (in) = 0.0060 Final Volume (cu.in) = 30.441
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 10.47
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 3.51
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 13.98
Axial Strain (%) = 5.19
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  04-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 04-17-15
Test Pit: G-142 Reviewed by: AP Date:  04-17-15
Sample No.: 9 Sample Description: Olive Brown Clay
Depth(ft): 43
Sample Type: Mod. Cal. Confining Pressure = 45.0 psi
Diameter (in) 2.615 2.615 2.615 Avg. = 2.615
Height (in) 5.710 5.710 5710 Avg. = 5.710
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.371 5.612
Moisture Content (%) 18.21 24.20
Wet Weight (gms) 83.89 1214.25
Dry Weight (gms) 78.68 1012.68
Container Weight (gms) 50.07 179.79
Density and Saturation
Wet Weight (gms) 1025.54
Container Weight (gms) 0.00
Wet Density (pcf) 127.4
Dry Density (pcf) 107.8
Initial Void Ratio 0.563
% Saturation 87.3
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 75.0 Initial Burette Ht.(cm)= 85.2
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 80.4
Eff. Consol. Stress (psi) = 45.0 Final Height (in)= 5.709
Induced OCR = 1.0 Initial Volume (cu.in)= 30.667
Change in Ht. of Specimen (in) = 0.0010 Final Volume (cu.in) = 30.374
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 13.20
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 5.53
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 18.73

Axial Strain (%) = 7.97
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 55.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: G-142 Consolidation Pressure : 25.0 psi
Depth(ft): 43 Initial Sample Height: 5.710 in
Sample No.: 9 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.710 in
Sample Description: Olive Brown Clay Final Sample Area (A)*: 5.371 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
55.0 0 0.000 30.1 0.00 0.00 0.00 0.00 3.60
55.0 44 0.004 32.2 1.18 0.07 0.30 0.59 3.89
55.0 72 0.010 33.5 1.93 0.18 0.49 0.96 4.08
55.0 92 0.017 34.5 2.46 0.30 0.64 1.23 4.19
55.0 109 0.024 35.4 2.91 042 0.77 1.46 4.28
55.0 124 0.031 36.3 3.31 0.54 0.89 1.65 4.36
55.0 138 0.038 37.0 3.68 0.66 1.00 1.84 4.44
55.0 150 0.045 37.6 3.99 0.78 1.09 2.00 4.51
55.0 161 0.052 38.2 4.28 0.90 1.17 2.14 4.57
55.0 172 0.059 38.7 4.56 1.04 1.24 2.28 4.64
55.0 181 0.066 39.1 4.80 1.16 1.31 2.40 4.69
55.0 191 0.073 39.5 5.06 1.27 1.36 2.53 4.77
55.0 200 0.080 39.8 5.29 1.40 1.41 2.64 4.84
55.0 209 0.087 401 5.52 1.52 1.45 2.76 4.91
55.0 217 0.093 40.4 5.72 1.64 1.48 2.86 4.98
55.0 224 0.100 40.6 5.90 1.75 1.51 2.95 5.04
55.0 231 0.108 40.8 6.08 1.89 1.54 3.04 5.10
55.0 238 0.115 40.9 6.25 2.02 1.57 3.13 5.16
55.0 244 0.123 41.1 6.40 2.15 1.59 3.20 5.22
55.0 251 0.129 41.2 6.58 2.26 1.60 3.29 5.29
55.0 257 0.136 41.3 6.73 2.39 1.62 3.36 5.35
55.0 264 0.144 41.4 6.90 2.52 1.63 3.45 542
55.0 270 0.151 414 7.05 2.64 1.64 3.52 549
55.0 276 0.158 41.5 7.20 2.77 1.64 3.60 5.55
55.0 282 0.164 41.5 7.34 2.87 1.65 3.67 5.62
55.0 289 0.171 41.5 7.52 3.00 1.65 3.76 5.71
55.0 294 0.178 41.5 7.64 3.12 1.65 3.82 5.77
55.0 299 0.185 41.5 7.76 3.25 1.65 3.88 5.83
55.0 304 0.192 41.5 7.88 3.37 1.65 3.94 5.89
55.0 310 0.199 41.5 8.02 3.49 1.64 4.01 5.97
55.0 315 0.206 41.5 8.14 3.60 1.64 4.07 6.03
55.0 320 0.213 41.4 8.26 3.72 1.63 413 6.10
55.0 331 0.234 41.2 8.51 4.10 1.61 4.26 6.25
55.0 341 0.257 41.0 8.73 4.50 1.58 4.37 6.39
55.0 351 0.300 40.5 8.92 5.25 1.50 4.46 6.55
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 65.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: G-142 Consolidation Pressure : 35.0 psi
Depth(ft): 43 Initial Sample Height: 5.710 in
Sample No.: 9 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.704 in
Sample Description: Olive Brown Clay Final Sample Area (A)*: 5.633 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
65.0 1 0.000 30.0 0.03 0.00 0.00 0.01 5.05
65.0 34 0.002 31.6 0.87 0.04 0.22 0.43 5.25
65.0 86 0.008 33.9 2.20 0.13 0.56 1.10 5.57
65.0 120 0.014 35.5 3.06 0.25 0.78 1.53 5.79
65.0 145 0.021 36.7 3.69 0.37 0.96 1.85 5.93
65.0 167 0.028 37.7 4.25 0.49 1.10 2.12 6.06
65.0 187 0.035 38.5 4.75 0.62 1.23 2.38 6.19
65.0 205 0.041 39.3 5.20 0.73 1.33 2.60 6.31
65.0 223 0.049 39.9 5.65 0.85 1.43 2.83 6.44
65.0 241 0.055 40.5 6.10 0.96 1.51 3.05 6.58
65.0 258 0.062 41.0 6.52 1.09 1.59 3.26 6.72
65.0 275 0.069 41.5 6.95 1.21 1.65 3.47 6.86
65.0 291 0.075 41.9 7.34 1.32 1.71 3.67 7.00
65.0 306 0.082 42.3 7.71 1.44 1.76 3.86 713
65.0 321 0.089 42.5 8.08 1.56 1.80 4.04 7.28
65.0 334 0.095 42.7 8.40 1.67 1.83 4.20 7.41
65.0 345 0.103 42.9 8.66 1.80 1.85 4.33 7.52
65.0 354 0.109 42.9 8.88 1.92 1.86 4.44 7.62
65.0 361 0.116 43.0 9.04 2.04 1.86 4.52 7.70
65.0 367 0.124 42.9 9.18 2.17 1.86 4.59 7.77
65.0 373 0.131 42.9 9.32 2.30 1.86 4.66 7.84
65.0 377 0.139 42.9 9.40 2.44 1.85 4.70 7.89
65.0 382 0.146 42.8 9.52 2.56 1.84 4.76 7.96
65.0 386 0.153 42.7 9.60 2.68 1.83 4.80 8.01
65.0 390 0.160 42.6 9.69 2.81 1.82 4.85 8.07
65.0 394 0.167 42.6 9.78 2.93 1.81 4.89 8.12
65.0 397 0.174 42.5 9.84 3.05 1.79 4.92 8.17
65.0 400 0.181 42.4 9.90 3.17 1.78 4.95 8.21
65.0 403 0.188 42.3 9.96 3.29 1.77 4.98 8.26
65.0 411 0.209 42.0 10.12 3.66 1.73 5.06 8.37
65.0 418 0.229 41.7 10.26 4.02 1.68 5.13 8.48
65.0 422 0.252 41.4 10.31 4.42 1.63 5.16 8.56
65.0 427 0.274 41.0 10.39 4.81 1.58 5.20 8.65
65.0 432 0.296 40.6 10.47 5.19 1.53 5.24 8.75
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 75.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Test Pit: G-142 Consolidation Pressure : 45.0 psi
Depth(ft): 43 Initial Sample Height: 5.710 in
Sample No.: 9 Initial Area of Sample: 5.371 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.709 in
Sample Description: Olive Brown Clay Final Sample Area (A)*: 5.612 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
75.0 0 0.000 30.0 0.00 0.00 0.00 0.00 6.48
75.0 99 0.006 32.3 2.54 0.11 0.33 1.27 7.42
75.0 153 0.012 33.9 3.92 0.21 0.57 1.96 7.87
75.0 190 0.018 35.2 4.85 0.32 0.75 2.43 8.15
75.0 219 0.024 36.2 5.58 0.42 0.90 2.79 8.37
75.0 245 0.030 37.2 6.25 0.53 1.04 3.13 8.57
75.0 269 0.036 38.1 6.86 0.63 1.16 3.43 8.75
75.0 293 0.042 38.9 7.47 0.74 1.28 3.73 8.94
75.0 317 0.048 39.7 8.08 0.84 1.39 4.04 9.12
75.0 337 0.054 40.3 8.56 0.95 1.48 4.28 9.28
75.0 359 0.060 40.9 9.1 1.05 1.57 4.56 9.46
75.0 439 0.090 42.9 11.09 1.58 1.86 5.55 10.17
75.0 486 0.120 42.7 12.22 2.10 1.83 6.11 10.76
75.0 513 0.178 41.6 12.75 3.1 1.67 6.38 11.18
75.0 526 0.223 40.8 12.96 3.90 1.55 6.48 11.41
75.0 534 0.271 39.9 13.04 4.75 1.43 6.52 11.57
75.0 542 0.317 39.1 13.13 5.55 1.31 6.56 11.73
75.0 547 0.363 38.4 13.15 6.35 1.20 6.58 11.85
75.0 553 0.410 37.5 13.17 719 1.08 6.59 11.99
75.0 559 0.455 36.6 13.20 7.97 0.95 6.60 12.13
75.0 562 0.503 35.7 13.16 8.80 0.82 6.58 12.24
75.0 565 0.550 34.8 13.09 9.63 0.69 6.55 12.34
75.0 568 0.595 34.0 13.06 10.42 0.58 6.53 12.43
75.0 568 0.643 33.5 12.94 11.25 0.50 6.47 12.45
75.0 566 0.689 32.8 12.77 12.07 0.40 6.38 12.47
75.0 560 0.735 31.9 12.52 12.88 0.27 6.26 12.47
75.0 554 0.783 30.9 12.27 13.72 0.14 6.14 12.48
75.0 549 0.829 30.2 12.03 14.52 0.03 6.02 12.47
75.0 545 0.876 29.4 11.84 15.34 -0.08 5.92 12.48
75.0 544 0.922 28.7 11.70 16.16 -0.19 5.85 12.52
75.0 543 0.968 27.9 11.57 16.95 -0.31 5.78 12.57
75.0 541 1.016 271 11.40 17.79 -0.42 5.70 12.60
75.0 543 1.062 26.3 11.34 18.60 -0.53 5.67 12.68
75.0 542 1.108 25.5 11.20 19.41 -0.65 5.60 12.73
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Project Name:

Project No.:
Test Pit:
Sample No.:
Depth (ft):

Westside Subway Extension

4953-11-1423
G-142

9

43

NORMAL STRESS, P’ (ksf)

Confining Pressures:
Sample Description:

Mod. Cal.
Olive Brown Clay

Avg. Dry Unit Weight (pcf): 107.8
Avg. Initial Moisture Content (%): 18.2

Confining Pressure:

25.0, 35.0, 45.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767
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NORMAL STRESS (ksf)
Project Name: Westside Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Olive Brown Clay
Test Pit: G-142 Avg. Dry Unit Weight (pcf): 107.8
Sample No.: 9 Avg. Initial Moisture Content (%): 18.2
Depth (ft): 43 Confining Pressures: 25.0, 35.0, 45.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767
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Test Procedure: ASTM D 4767

CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Project Name: Westside Subway Extension Tested by: ST Date:  05-04-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-413 Reviewed by: AP Date:  05-14-15
Sample No.: 4 Sample Description: Brown Lean Clay w/sand
Depth(ft): 18.5
Sample Type: Mod. Cal. Confining Pressure = 5.0 psi
Diameter (in) 2.618 2.618 2.618 Avg.= 2.618
Height (in) 5.812 5.812 5.812  Avg. = 5.812
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.383 5.383
Moisture Content (%) 20.62 22.73
Wet Weight (gms) 65.60 1197.99
Dry Weight (gms) 62.88 1002.46
Container Weight (gms) 49.69 142.12
Density and Saturation
Wet Weight (gms) 1049.16
Container Weight (gms) 0.00
Wet Density (pcf) 127.7
Dry Density (pcf) 105.9
Initial Void Ratio 0.591
% Saturation 94.2
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 35.0 Initial Burette Ht.(cm)= 0.0
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 0.0
Eff. Consol. Stress (psi) = 5.0 Final Height (in)= 5.812
Induced OCR = 1.0 Initial Volume (cu.in)= 31.286
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 31.286
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 3.48
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 0.55
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 4.02

Axial Strain (%) = 5.16
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-04-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-413 Reviewed by: AP Date:  05-14-15
Sample No.: 4 Sample Description: Brown Lean Clay w/sand
Depth(ft): 18.5
Sample Type: Mod. Cal. Confining Pressure = 15.0 psi
Diameter (in) 2.618 2.618 2.618 Avg.= 2.618
Height (in) 5.812 5.812 5.812  Avg. = 5.812
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.383 5.598
Moisture Content (%) 20.62 22.73
Wet Weight (gms) 65.60 1197.99
Dry Weight (gms) 62.88 1002.46
Container Weight (gms) 49.69 142.12
Density and Saturation
Wet Weight (gms) 1049.16
Container Weight (gms) 0.00
Wet Density (pcf) 127.7
Dry Density (pcf) 105.9
Initial Void Ratio 0.591
% Saturation 94 .2
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 45.0 Initial Burette Ht.(cm)= 75.3
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 68.2
Eff. Consol. Stress (psi) = 15.0 Final Height (in)= 5.812
Induced OCR= 1.0 Initial Volume (cu.in)= 31.286
Change in Ht. of Specimen (in) = 0.0003 Final Volume (cu.in) = 30.853
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 5.34
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 1.34
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 6.69

Axial Strain (%) = 5.13
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-04-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-413 Reviewed by: AP Date:  05-14-15
Sample No.: 4 Sample Description: Brown Lean Clay w/sand
Depth(ft): 18.5
Sample Type: Mod. Cal. Confining Pressure = 25.0 psi
Diameter (in) 2.618 2.618 2.618 Avg.= 2.618
Height (in) 5.812 5.812 5.812  Avg. = 5.812
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.383 5.622
Moisture Content (%) 20.62 22.73
Wet Weight (gms) 65.60 1197.99
Dry Weight (gms) 62.88 1002.46
Container Weight (gms) 49.69 142.12
Density and Saturation
Wet Weight (gms) 1049.16
Container Weight (gms) 0.00
Wet Density (pcf) 127.7
Dry Density (pcf) 105.9
Initial Void Ratio 0.591
% Saturation 94.2
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 55.0 Initial Burette Ht.(cm)= 85.2
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 80.4
Eff. Consol. Stress (psi) = 25.0 Final Height (in)= 5.811
Induced OCR = 1.0 Initial Volume (cu.in)= 31.286
Change in Ht. of Specimen (in) = 0.0010 Final Volume (cu.in) = 30.993
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 7.44
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 3.24
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 10.68
Axial Strain (%) = 18.89
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 35.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-413 Consolidation Pressure : 5.0 psi
Depth(ft): 18.5 Initial Sample Height: 5.812 in
Sample No.: 4 Initial Area of Sample: 5.383 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.812 in
Sample Description: Brown Lean Clay w/sand Final Sample Area (A)*: 5.383 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
35.0 0 0.000 30.0 0.00 0.00 0.00 0.00 0.72
35.0 28 0.006 31.0 0.75 0.11 0.14 0.37 0.96
35.0 39 0.013 31.5 1.04 0.22 0.20 0.52 1.04
35.0 45 0.020 31.7 1.20 0.34 0.24 0.60 1.08
35.0 50 0.027 31.9 1.33 0.46 0.27 0.67 1.11
35.0 54 0.034 32.1 1.44 0.58 0.30 0.72 1.14
35.0 57 0.041 32.2 1.51 0.70 0.31 0.76 1.16
35.0 60 0.048 32.3 1.59 0.83 0.33 0.80 1.19
35.0 62 0.055 32.4 1.64 0.94 0.34 0.82 1.21
35.0 65 0.061 324 1.72 1.06 0.34 0.86 1.24
35.0 68 0.068 32.4 1.80 1.18 0.35 0.90 1.27
35.0 70 0.075 324 1.85 1.29 0.35 0.92 1.30
35.0 73 0.081 32.4 1.93 1.39 0.35 0.96 1.34
35.0 75 0.088 324 1.98 1.51 0.35 0.99 1.36
35.0 77 0.095 32.4 2.03 1.63 0.34 1.01 1.39
35.0 80 0.103 324 210 1.76 0.34 1.05 1.43
35.0 82 0.110 32.4 2.15 1.90 0.34 1.08 1.46
35.0 84 0.118 32.3 2.20 2.03 0.33 1.10 1.49
35.0 86 0.126 32.3 2.25 2.16 0.33 1.13 1.52
35.0 89 0.133 32.3 2.33 2.29 0.32 1.16 1.56
35.0 91 0.141 32.2 2.38 2.42 0.32 1.19 1.59
35.0 93 0.148 32.2 2.42 2.55 0.31 1.21 1.62
35.0 95 0.155 32.2 2.47 2.67 0.31 1.24 1.65
35.0 97 0.163 32.1 2.52 2.80 0.30 1.26 1.68
35.0 99 0.170 32.1 2.57 2.93 0.29 1.29 1.71
35.0 101 0.177 32.0 2.62 3.05 0.29 1.31 1.74
35.0 104 0.184 32.0 2.69 3.17 0.28 1.35 1.78
35.0 106 0.191 31.9 2.74 3.29 0.28 1.37 1.82
35.0 108 0.198 31.9 2.79 3.41 0.27 1.40 1.85
35.0 110 0.205 31.9 2.84 3.53 0.26 1.42 1.88
35.0 117 0.226 31.7 3.01 3.89 0.24 1.50 1.98
35.0 121 0.241 31.6 3.10 4.15 0.23 1.55 2.04
35.0 127 0.264 31.5 3.24 4.54 0.21 1.62 2.13
35.0 133 0.286 31.3 3.38 4.91 0.19 1.69 2.23
35.0 137 0.300 31.2 3.48 5.16 0.17 1.74 2.29
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 45.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-413 Consolidation Pressure : 15.0 psi
Depth(ft): 18.5 Initial Sample Height: 5.812 in
Sample No.: 4 Initial Area of Sample: 5.383 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.812 in
Sample Description: Brown Lean Clay w/sand Final Sample Area (A)*: 5.598 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
45.0 0 0.000 30.0 0.00 0.00 0.00 0.00 2.16
45.0 34 0.004 32.1 0.87 0.07 0.32 0.44 2.28
45.0 55 0.010 33.3 1.41 0.17 0.48 0.71 2.39
45.0 70 0.016 34.0 1.80 0.28 0.58 0.90 2.47
45.0 83 0.023 34.6 2.13 0.40 0.67 1.06 2.55
45.0 95 0.030 35.1 2.43 0.52 0.74 1.22 2.63
45.0 106 0.036 35.5 2.71 0.62 0.80 1.35 2.71
45.0 116 0.043 35.9 2.96 0.73 0.86 1.48 2.78
45.0 125 0.050 36.2 3.19 0.86 0.90 1.59 2.85
45.0 134 0.057 36.5 3.41 0.97 0.94 1.71 2.93
45.0 142 0.064 36.7 3.61 1.10 0.97 1.81 3.00
45.0 149 0.070 36.9 3.79 1.21 0.99 1.89 3.06
45.0 155 0.077 36.9 3.93 1.32 1.01 1.97 3.12
45.0 160 0.083 37.0 4.06 1.43 1.02 2.03 3.17
45.0 164 0.090 37.0 4.15 1.55 1.02 2.08 3.22
45.0 168 0.097 37.1 4.25 1.67 1.03 212 3.26
45.0 171 0.104 37.1 4.32 1.79 1.02 2.16 3.30
45.0 174 0.111 37.0 4.39 1.90 1.02 2.20 3.33
45.0 177 0.118 37.0 4.46 2.03 1.02 2.23 3.37
45.0 180 0.125 37.0 4.53 2.15 1.02 2.27 3.41
45.0 182 0.133 37.0 4.57 2.29 1.01 2.29 3.44
45.0 184 0.140 36.9 4.62 2.40 1.01 2.31 3.46
45.0 187 0.147 36.9 4.69 2.53 1.00 2.34 3.51
45.0 188 0.154 36.9 4.71 2.65 0.99 2.35 3.52
45.0 190 0.161 36.8 4.75 2.77 0.99 2.38 3.55
45.0 192 0.168 36.8 4.80 2.89 0.98 2.40 3.58
45.0 194 0.176 36.7 4.84 3.02 0.97 242 3.61
45.0 196 0.182 36.7 4.88 3.13 0.97 2.44 3.64
45.0 198 0.189 36.6 4.93 3.26 0.96 2.46 3.67
45.0 199 0.196 36.5 4.95 3.38 0.95 2.47 3.68
45.0 207 0.225 36.3 5.12 3.87 0.91 2.56 3.81
45.0 210 0.240 36.2 5.18 4.13 0.90 2.59 3.85
45.0 214 0.262 36.0 5.26 4.52 0.87 2.63 3.92
45.0 217 0.284 35.8 5.31 4.88 0.84 2.65 3.98
45.0 219 0.298 35.6 5.34 5.13 0.82 2.67 4.01
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 55.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-413 Consolidation Pressure : 25.0 psi
Depth(ft): 18.5 Initial Sample Height: 5.812 in
Sample No.: 4 Initial Area of Sample: 5.383 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.811 in
Sample Description: Brown Lean Clay w/sand Final Sample Area (A)*: 5.622 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
55.0 0 0.000 30.0 0.00 0.00 0.00 0.00 3.60
55.0 69 0.006 34.8 1.77 0.10 0.69 0.88 3.80
55.0 97 0.012 36.4 2.48 0.21 0.92 1.24 3.92
55.0 116 0.018 37.4 2.96 0.31 1.07 1.48 4.01
55.0 133 0.024 38.2 3.39 0.41 1.19 1.70 4.1
55.0 147 0.030 38.9 3.75 0.52 1.28 1.87 4.19
55.0 161 0.036 39.5 4.10 0.62 1.37 2.05 4.28
55.0 176 0.042 40.0 4.48 0.72 1.45 2.24 4.39
55.0 188 0.048 40.5 4.78 0.83 1.51 2.39 4.48
55.0 200 0.054 40.9 5.08 0.93 1.57 2.54 4.57
55.0 211 0.060 41.2 5.35 1.03 1.61 2.67 4.67
55.0 243 0.090 41.4 6.13 1.55 1.64 3.06 5.02
55.0 255 0.120 41.0 6.40 2.07 1.59 3.20 5.21
55.0 266 0.173 40.4 6.61 2.98 1.49 3.31 5.41
55.0 275 0.219 39.8 6.78 3.76 1.41 3.39 5.58
55.0 279 0.266 39.3 6.82 4.57 1.34 3.41 5.67
55.0 286 0.311 38.8 6.93 5.35 1.26 3.47 5.81
55.0 291 0.357 38.3 7.00 6.15 1.19 3.50 5.91
55.0 294 0.405 37.8 7.01 6.97 1.12 3.50 5.98
55.0 300 0.451 37.3 7.09 7.76 1.05 3.54 6.09
55.0 303 0.497 36.8 7.10 8.56 0.98 3.55 6.16
55.0 307 0.543 36.4 7.13 9.35 0.92 3.56 6.24
55.0 312 0.589 36.2 7.18 10.14 0.89 3.59 6.30
55.0 314 0.637 35.7 7.16 10.96 0.82 3.58 6.36
55.0 319 0.683 35.2 7.21 11.75 0.75 3.61 6.45
55.0 323 0.729 34.8 7.24 12.54 0.69 3.62 6.53
55.0 327 0.775 34.5 7.26 13.34 0.64 3.63 6.59
55.0 332 0.821 34.2 7.30 14.13 0.61 3.65 6.64
55.0 336 0.867 33.9 7.32 14.93 0.57 3.66 6.69
55.0 341 0.914 33.6 7.36 15.73 0.52 3.68 6.76
55.0 346 0.959 334 7.40 16.50 0.49 3.70 6.81
55.0 349 1.006 33.1 7.39 17.31 0.44 3.70 6.85
55.0 353 1.052 32.8 7.40 18.11 0.40 3.70 6.90
55.0 358 1.098 32.5 7.44 18.89 0.36 3.72 6.96
55.0 361 1.145 32.2 7.43 19.70 0.32 3.71 6.99
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NORMAL STRESS, P’ (ksf)
Project Name: Westside Subway Extension Confining Pressures: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Brown Lean Clay w/sand
Boring No.: G-413 Avg. Dry Unit Weight (pcf): 105.9
Sample No.: 4 Avg. Initial Moisture Content (%): 20.6
Depth (ft): 18.5 Confining Pressure: 5.0, 15.0, 25.0 psi
CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767
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NORMAL STRESS (ksf)
Project Name: Westside Subway Extension Sample Type: Mod. Cal.

Project No.: 4953-11-1423
Boring No.: G-413
Sample No.: 4

Depth (ft): 18.5

Sample Description:

Avg. Dry Unit Weight (pcf):

Avg. Initial Moisture Content (%):
Confining Pressures:

Brown Lean Clay w/sand
105.9

20.6

5.0, 15.0, 25.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767
Project Name: Westside Subway Extension Tested by: ST Date:  05-04-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-413 Reviewed by: AP Date:  05-14-15
Sample No.: 6 Sample Description: Olive Brown Sandy Lean Clay
Depth(ft): 24.5
Sample Type: Mod. Cal. Confining Pressure = 10.0 psi
Diameter (in) 2.618 2.618 2.618 Avg. = 2.618
Height (in) 5.856 5.856 5.856  Avg. = 5.856
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.383 5.398
Moisture Content (%) 18.12 17.43
Wet Weight (gms) 1087.48 1229.50
Dry Weight (gms) 920.62 1069.04
Container Weight (gms) 0.00 148.42
Density and Saturation
Wet Weight (gms) 1087.48
Container Weight (gms) 0.00
Wet Density (pcf) 131.4
Dry Density (pcf) 111.3
Initial Void Ratio 0.514
% Saturation 95.1 = B
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 95 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 40.0 Initial Burette Ht.(cm)= 74.8
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 72.5
Eff. Consol. Stress (psi) = 10.0 Final Height (in)= 5.814
Induced OCR = 1.0 Initial Volume (cu.in)= 31.523
Change in Ht. of Specimen (in) = 0.0417 Final Volume (cu.in) = 31.383
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 4.60
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 0.90
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 5.50

Axial Strain (%) = 5.19
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-04-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-413 Reviewed by: AP Date:  05-14-15
Sample No.: 6 Sample Description: Olive Brown Sandy Lean Clay
Depth(ft): 24.5
Sample Type: Mod. Cal. Confining Pressure = 20.0 psi
Diameter (in) 2.618 2.618 2.618  Avg. = 2.618
Height (in) 5.856 5.856 5.856  Avg. = 5.856
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.383 5.610
Moisture Content (%) 18.12 17.43
Wet Weight (gms) 1087.48 1229.50
Dry Weight (gms) 920.62 1069.04
Container Weight (gms) 0.00 148.42
Density and Saturation
Wet Weight (gms) 1087.48
Container Weight (gms) 0.00
Wet Density (pcf) 131.4
Dry Density (pcf) 111.3
Initial Void Ratio 0.514
% Saturation 95.1
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 95 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 50.0 Initial Burette Ht.(cm)= 724
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 66.0
Eff. Consol. Stress (psi) = 20.0 Final Height (in)= 5.853
Induced OCR= 1.0 Initial Volume (cu.in)= 31.523
Change in Ht. of Specimen (in) = 0.0029 Final Volume (cu.in) = 31.133
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 8.21
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 2.1
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 10.32
Axial Strain (%) = 5.13
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-04-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-413 Reviewed by: AP Date:  05-14-15
Sample No.: 6 Sample Description: Olive Brown Sandy Lean Clay
Depth(ft): 245
Sample Type: Mod. Cal. Confining Pressure = 25.0 psi
Diameter (in) 2.618 2.618 2.618  Avg. = 2.618
Height (in) 5.856 5.856 5.856  Avg. = 5.856
BEFORE CONSOLIDATION AFTER CONSOLIDATION

Area (in?) 5.383 5.621
Moisture Content (%) 18.12 17.43
Wet Weight (gms) 1087.48 1229.50
Dry Weight (gms) 920.62 1069.04
Container Weight (gms) 0.00 148.42
Density and Saturation
Wet Weight (gms) 1087.48
Container Weight (gms) 0.00
Wet Density (pcf) 131.4
Dry Density (pcf) 111.3
Initial Void Ratio 0.514
% Saturation 95.1

Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 95 Change in Ht. of the Specimen (in)= 0

Consolidation

Cell Pressure (psi) = 60.0 Initial Burette Ht.(cm)= 65.9
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 61.1
Eff. Consol. Stress (psi) = 30.0 Final Height (in)= 5.856
Induced OCR = 1.0 Initial Volume (cu.in)= 31.523
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 31.230
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 13.60
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 5.09
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 18.69
Axial Strain (%) = 19.35
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 40.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-413 Consolidation Pressure : 10.0 psi
Depth(ft): 24.5 Initial Sample Height: 5.856 in
Sample No.: 6 Initial Area of Sample: 5.383 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.814 in
Sample Description: Olive Brown Sandy Lean Clay Final Sample Area (A)*: 5.398 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
40.0 0 0.000 30.2 0.00 0.00 0.00 0.00 1.44
40.0 30 0.006 31.8 0.80 0.10 0.23 0.40 1.61
40.0 41 0.013 32.7 1.09 0.23 0.36 0.55 1.62
40.0 50 0.020 33.3 1.33 0.34 0.46 0.66 1.65
40.0 56 0.027 33.8 1.49 0.46 0.52 0.74 1.66
40.0 62 0.034 34.2 1.64 0.59 0.57 0.82 1.69
40.0 66 0.041 34.4 1.75 0.71 0.61 0.87 1.70
40.0 71 0.049 34.7 1.88 0.84 0.65 0.94 1.73
40.0 75 0.056 34.8 1.98 0.96 0.67 0.99 1.76
40.0 79 0.063 35.0 2.08 1.08 0.69 1.04 1.79
40.0 83 0.071 35.1 2.19 1.22 0.70 1.09 1.83
40.0 86 0.078 35.1 2.26 1.34 0.71 1.13 1.86
40.0 90 0.085 35.2 2.37 1.46 0.72 1.18 1.90
40.0 93 0.092 35.2 2.44 1.58 0.73 1.22 1.93
40.0 97 0.099 35.3 2.54 1.70 0.73 1.27 1.98
40.0 100 0.107 35.3 2.62 1.83 0.74 1.31 2.01
40.0 103 0.114 35.3 2.69 1.96 0.74 1.35 2.05
40.0 107 0.121 35.3 2.80 2.08 0.74 1.40 2.10
40.0 110 0.128 35.3 2.87 2.21 0.74 1.43 2.14
40.0 114 0.136 35.3 2.97 2.33 0.74 1.49 2.19
40.0 117 0.143 35.3 3.04 2.46 0.73 1.52 2.23
40.0 120 0.150 35.2 3.12 2.58 0.73 1.56 2.27
40.0 123 0.157 35.2 3.19 2.70 0.72 1.60 2.31
40.0 126 0.165 35.2 3.27 2.83 0.72 1.63 2.35
40.0 129 0.172 35.1 3.34 2.95 0.71 1.67 2.40
40.0 132 0.179 35.1 3.41 3.08 0.71 1.71 2.44
40.0 135 0.186 35.0 3.49 3.21 0.70 1.74 2.48
40.0 138 0.193 35.0 3.56 3.32 0.69 1.78 2.53
40.0 141 0.200 34.9 3.63 3.44 0.69 1.82 2.57
40.0 150 0.222 34.8 3.85 3.82 0.66 1.92 2.71
40.0 159 0.244 34.6 4.06 4.19 0.63 2.03 2.84
40.0 168 0.266 34.3 4.28 4.57 0.60 214 2.98
40.0 177 0.287 34.1 4.49 4.94 0.56 2.24 3.12
40.0 182 0.302 33.9 4.60 5.19 0.54 2.30 3.20
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 50.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-413 Consolidation Pressure : 20.0 psi
Depth(ft): 24.5 Initial Sample Height: 5.856 in
Sample No.: 6 Initial Area of Sample: 5.383 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.853 in
Sample Description: Olive Brown Sandy Lean Clay Final Sample Area (A)*: 5.610 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
50.0 0 0.000 30.1 0.00 0.00 0.00 0.00 2.88
50.0 58 0.007 33.1 1.49 0.11 0.44 0.74 3.18
50.0 89 0.014 34.8 2.28 0.23 0.68 1.14 3.34
50.0 114 0.021 36.0 2.92 0.36 0.85 1.46 3.49
50.0 136 0.028 36.9 3.47 047 0.98 1.74 3.64
50.0 157 0.035 37.6 4.01 0.60 1.08 2.00 3.80
50.0 175 0.042 38.2 4.46 0.72 1.16 2.23 3.95
50.0 193 0.049 38.6 4.91 0.84 1.23 2.46 4.1
50.0 207 0.057 38.9 5.26 0.97 1.27 2.63 4.24
50.0 219 0.063 39.1 5.56 1.07 1.30 2.78 4.36
50.0 229 0.070 39.2 5.81 1.20 1.31 2.90 4.48
50.0 237 0.077 39.2 6.00 1.31 1.31 3.00 4.57
50.0 244 0.084 39.2 6.17 1.43 1.30 3.09 4.66
50.0 250 0.091 39.1 6.32 1.56 1.29 3.16 4.74
50.0 255 0.098 39.0 6.44 1.67 1.28 3.22 4.82
50.0 260 0.105 38.9 6.55 1.79 1.27 3.28 4.89
50.0 264 0.112 38.8 6.65 1.92 1.25 3.32 4.95
50.0 268 0.120 38.7 6.74 2.04 1.23 3.37 5.02
50.0 272 0.127 38.5 6.83 2.18 1.22 3.41 5.08
50.0 276 0.134 38.4 6.92 2.30 1.20 3.46 5.14
50.0 280 0.142 38.3 7.01 2.43 1.18 3.51 5.21
50.0 283 0.149 38.2 7.08 2.55 1.16 3.54 5.26
50.0 286 0.157 38.0 7.14 2.67 1.14 3.57 5.31
50.0 289 0.164 37.9 7.21 2.80 1.12 3.61 5.36
50.0 292 0.171 37.8 7.28 2.92 1.11 3.64 5.41
50.0 295 0.178 37.6 7.34 3.05 1.09 3.67 5.46
50.0 298 0.186 37.5 7.41 3.17 1.07 3.70 5.52
50.0 300 0.192 37.4 7.45 3.29 1.05 3.72 5.56
50.0 303 0.199 37.2 7.51 3.40 1.03 3.76 5.61
50.0 306 0.206 37.1 7.58 3.52 1.01 3.79 5.66
50.0 314 0.227 36.7 7.75 3.88 0.95 3.87 5.80
50.0 319 0.242 36.5 7.85 4.13 0.92 3.92 5.89
50.0 326 0.264 36.1 7.99 4.51 0.86 3.99 6.02
50.0 333 0.286 35.7 8.13 4.89 0.80 4.06 6.14
50.0 337 0.300 354 8.21 5.13 0.77 4.10 6.21
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 60.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-413 Consolidation Pressure : 30.0 psi
Depth(ft): 24.5 Initial Sample Height: 5.856 in
Sample No.: 6 Initial Area of Sample: 5.383 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.856 in
Sample Description: Olive Brown Sandy Lean Clay Final Sample Area (A)*: 5.621 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
60.0 0 0.000 30.0 0.00 0.00 0.00 0.00 4.32
60.0 75 0.006 34.8 1.92 0.10 0.70 0.96 4.58
60.0 123 0.012 37.5 3.14 0.20 1.08 1.57 4.81
60.0 158 0.018 39.2 4.04 0.31 1.32 2.02 5.01
60.0 193 0.024 40.6 4.92 0.41 1.53 2.46 5.26
60.0 220 0.030 41.5 5.61 0.51 1.65 2.80 5.47
60.0 253 0.036 42.3 6.44 0.61 1.78 3.22 5.77
60.0 281 0.042 42.8 7.15 0.72 1.85 3.57 6.04
60.0 306 0.048 43.2 7.77 0.82 1.91 3.89 6.30
60.0 332 0.054 43.5 8.43 0.92 1.95 4.21 6.59
60.0 352 0.060 43.6 8.92 1.02 1.96 4.46 6.82
60.0 409 0.090 42.7 10.32 1.54 1.83 5.16 7.64
60.0 432 0.120 41.6 10.84 2.05 1.66 5.42 8.08
60.0 456 0.176 39.7 11.33 3.00 1.39 5.67 8.59
60.0 473 0.221 38.7 11.66 3.77 1.25 5.83 8.90
60.0 487 0.267 37.6 11.91 4.56 1.09 5.95 9.18
60.0 501 0.313 36.6 12.15 5.34 0.95 6.07 9.44
60.0 514 0.358 35.7 12.36 6.11 0.82 6.18 9.68
60.0 524 0.405 34.9 12.49 6.92 0.70 6.25 9.87
60.0 536 0.450 34.1 12.68 7.68 0.59 6.34 10.07
60.0 547 0.495 33.3 12.83 8.46 0.47 6.41 10.26
60.0 556 0.542 32.5 12.92 9.26 0.36 6.46 10.42
60.0 566 0.587 31.8 13.05 10.02 0.26 6.52 10.59
60.0 574 0.633 31.2 13.11 10.81 0.18 6.56 10.70
60.0 583 0.679 30.7 13.20 11.59 0.09 6.60 10.83
60.0 591 0.723 30.0 13.27 12.34 0.00 6.64 10.96
60.0 598 0.770 29.3 13.31 13.14 -0.10 6.65 11.07
60.0 605 0.815 28.7 13.34 13.92 -0.19 6.67 11.18
60.0 615 0.860 28.1 13.44 14.69 -0.28 6.72 11.32
60.0 621 0.906 27.5 13.45 15.47 -0.37 6.72 11.41
60.0 629 0.951 26.9 13.50 16.24 -0.45 6.75 11.52
60.0 636 0.996 26.2 13.52 17.01 -0.54 6.76 11.62
60.0 644 1.043 25.5 13.56 17.81 -0.64 6.78 11.74
60.0 650 1.087 25.3 13.56 18.57 -0.68 6.78 11.78
60.0 658 1.133 24.7 13.60 19.35 -0.77 6.80 11.89
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NORMAL STRESS, P’ (ksf)
Project Name: Westside Subway Extension Confining Pressures: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Olive Brown Sandy Lean Clay
Boring No.: G-413 Avg. Dry Unit Weight (pcf): 111.3
Sample No.: 6 Avg. Initial Moisture Content (%): 18.1
Depth (ft): 245 Confining Pressure: 10.0, 20.0, 25.0 psi
CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767
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NORMAL STRESS (ksf)
Project Name: Westside Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Olive Brown Sandy Lean Clay
Boring No.: G-413 Avg. Dry Unit Weight (pcf): 111.3
Sample No.: 6 Avg. Initial Moisture Content (%): 18.1
Depth (ft): 24.5 Confining Pressures: 10.0, 20.0, 25.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-04-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-414 Reviewed by: AP Date:  05-14-15
Sample No.: 5 Sample Description: Dark Brown Sandy Lean Clay
Depth(ft): 25.5
Sample Type: Mod. Cal. Confining Pressure = 10.0 psi
Diameter (in) 2.621 2.621 2.621  Avg. = 2.621
Height (in) 5.713 5.713 5713 Avg. = 5.713
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.395 5.381
Moisture Content (%) 16.71 16.44
Wet Weight (gms) 1049.75 1188.70
Dry Weight (gms) 899.46 1040.85
Container Weight (gms) 0.00 141.39
Density and Saturation
Wet Weight (gms) 1049.75
Container Weight (gms) 0.00
Wet Density (pcf) 129.7
Dry Density (pcf) 111.2
Initial Void Ratio 0.516
% Saturation 87.5
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 40.0 Initial Burette Ht.(cm)= 83.8
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 81.4
Eff. Consol. Stress (psi) = 10.0 Final Height (in)= 5.701
Induced OCR = 1.0 Initial Volume (cu.in)= 30.824
Change in Ht. of Specimen (in) = 0.0120 Final Volume (cu.in) = 30.678
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 2.82
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 0.63
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 3.44

Axial Strain (%) = 5.20
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-04-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-414 Reviewed by: AP Date:  05-14-15
Sample No.: 5 Sample Description: Dark Brown Sandy Lean Clay
Depth(ft): 25.5
Sample Type: Mod. Cal. Confining Pressure = 20.0 psi
Diameter (in) 2.621 2.621 2.621  Avg. = 2.621
Height (in) 5.713 5.713 5713 Avg. = 5.713
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.395 5.594
Moisture Content (%) 16.71 16.44
Wet Weight (gms) 1049.75 1188.70
Dry Weight (gms) 899.46 1040.85
Container Weight (gms) 0.00 141.39
Density and Saturation
Wet Weight (gms) 1049.75
Container Weight (gms) 0.00
Wet Density (pcf) 129.7
Dry Density (pcf) 111.2
Initial Void Ratio 0.516
% Saturation 87.5
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 50.0 Initial Burette Ht.(cm)= 81.5
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 72.8
Eff. Consol. Stress (psi) = 20.0 Final Height (in)= 5.713
Induced OCR= 1.0 Initial Volume (cu.in)= 30.824
Change in Ht. of Specimen (in) = 0.0003 Final Volume (cu.in) = 30.293
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 4.65
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 1.58
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 6.23

Axial Strain (%) = 5.02
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-04-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-414 Reviewed by: AP Date:  05-14-15
Sample No.: 5 Sample Description: Dark Brown Sandy Lean Clay
Depth(ft): 25.5
Sample Type: Mod. Cal. Confining Pressure = 30.0 psi
Diameter (in) 2.621 2.621 2.621  Avg. = 2.621
Height (in) 5.713 5.713 5713 Avg. = 5.713
BEFORE CONSOLIDATION AFTER CONSOLIDATION

Area (in?) 5.395 5.611
Moisture Content (%) 16.71 16.44
Wet Weight (gms) 1049.75 1188.70
Dry Weight (gms) 899.46 1040.85
Container Weight (gms) 0.00 141.39
Density and Saturation
Wet Weight (gms) 1049.75
Container Weight (gms) 0.00
Wet Density (pcf) 129.7
Dry Density (pcf) 111.2
Initial Void Ratio 0.516
% Saturation 87.5

Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0

Consolidation

Cell Pressure (psi) = 60.0 Initial Burette Ht.(cm)= 72.8
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 66.6
Eff. Consol. Stress (psi) = 30.0 Final Height (in)= 5.713
Induced OCR = 1.0 Initial Volume (cu.in)= 30.824
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 30.446
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 7.89
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 3.35
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 11.24
Axial Strain (%) = 21.57
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 40.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-414 Consolidation Pressure : 10.0 psi
Depth(ft): 25.5 Initial Sample Height: 5.713 in
Sample No.: 5 Initial Area of Sample: 5.395 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.701 in
Sample Description: Dark Brown Sandy Lean Clay Final Sample Area (A)*: 5.381 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
40.0 0 0.000 30.0 0.00 0.00 0.00 0.00 1.44
40.0 31 0.007 32.3 0.83 0.13 0.33 0.41 1.53
40.0 42 0.014 33.0 1.12 0.25 0.44 0.56 1.56
40.0 50 0.021 33.6 1.33 0.37 0.52 0.67 1.59
40.0 55 0.028 34.1 1.46 0.50 0.59 0.73 1.58
40.0 59 0.036 34.5 1.57 0.63 0.64 0.78 1.58
40.0 62 0.044 34.8 1.65 0.76 0.69 0.82 1.57
40.0 65 0.050 35.0 1.72 0.88 0.73 0.86 1.58
40.0 68 0.057 35.3 1.80 1.00 0.76 0.90 1.58
40.0 70 0.065 35.4 1.85 1.14 0.78 0.93 1.58
40.0 72 0.072 35.6 1.90 1.26 0.80 0.95 1.59
40.0 75 0.079 35.7 1.98 1.39 0.82 0.99 1.61
40.0 77 0.086 35.8 2.03 1.51 0.84 1.01 1.62
40.0 78 0.093 35.9 2.05 1.64 0.85 1.03 1.62
40.0 80 0.100 36.0 2.10 1.75 0.86 1.05 1.63
40.0 83 0.107 36.0 2.18 1.88 0.87 1.09 1.66
40.0 84 0.114 36.1 2.20 2.00 0.87 1.10 1.67
40.0 86 0.122 36.1 2.25 2.14 0.88 1.13 1.69
40.0 87 0.129 36.1 2.28 2.26 0.88 1.14 1.70
40.0 89 0.136 36.1 2.32 2.39 0.88 1.16 1.72
40.0 90 0.144 36.1 2.35 2.52 0.88 1.17 1.73
40.0 92 0.151 36.1 2.40 2.65 0.88 1.20 1.76
40.0 93 0.159 36.1 2.42 2.78 0.88 1.21 1.77
40.0 94 0.166 36.1 2.44 2.91 0.88 1.22 1.78
40.0 95 0.174 36.1 2.46 3.04 0.88 1.23 1.79
40.0 95 0.181 36.1 2.46 3.17 0.88 1.23 1.80
40.0 96 0.188 36.1 2.48 3.30 0.87 1.24 1.81
40.0 97 0.195 36.1 2.51 3.42 0.87 1.25 1.82
40.0 98 0.202 36.0 2.53 3.55 0.87 1.26 1.84
40.0 102 0.224 36.0 2.62 3.93 0.86 1.31 1.89
40.0 106 0.245 35.9 2.71 4.30 0.85 1.36 1.95
40.0 108 0.260 35.8 2.76 4.56 0.84 1.38 1.98
40.0 110 0.282 35.7 2.80 4.94 0.82 1.40 2.02
40.0 111 0.296 35.7 2.82 5.20 0.81 1.41 2.03
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 50.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-414 Consolidation Pressure : 20.0 psi
Depth(ft): 25.5 Initial Sample Height: 5.713 in
Sample No.: 5 Initial Area of Sample: 5.395 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.713 in
Sample Description: Dark Brown Sandy Lean Clay Final Sample Area (A)*: 5.594 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
50.0 1 0.000 30.0 0.03 0.00 0.00 0.01 2.89
50.0 59 0.007 34.1 1.52 0.12 0.59 0.76 3.05
50.0 86 0.014 35.7 2.21 0.24 0.82 1.10 3.17
50.0 103 0.020 36.7 2.64 0.35 0.96 1.32 3.24
50.0 116 0.027 37.4 2.97 0.48 1.06 1.49 3.30
50.0 127 0.034 38.0 3.25 0.60 1.15 1.62 3.35
50.0 136 0.042 38.5 3.48 0.73 1.22 1.74 3.40
50.0 142 0.049 38.8 3.62 0.86 1.27 1.81 3.43
50.0 147 0.057 39.0 3.75 0.99 1.30 1.87 3.46
50.0 151 0.064 39.2 3.84 1.11 1.32 1.92 3.48
50.0 154 0.071 39.2 3.92 1.24 1.33 1.96 3.51
50.0 156 0.077 39.3 3.96 1.35 1.34 1.98 3.52
50.0 159 0.084 39.3 4.03 1.48 1.34 2.02 3.56
50.0 160 0.091 39.3 4.05 1.60 1.34 2.03 3.56
50.0 163 0.098 39.3 4.12 1.72 1.34 2.06 3.60
50.0 164 0.106 39.4 4.14 1.85 1.35 2.07 3.61
50.0 166 0.113 39.4 4.19 1.97 1.35 2.09 3.63
50.0 167 0.120 39.4 4.21 2.10 1.35 210 3.64
50.0 169 0.128 39.4 4.25 2.23 1.35 213 3.66
50.0 170 0.135 39.4 4.27 2.37 1.35 214 3.67
50.0 171 0.142 39.4 4.29 2.48 1.35 215 3.68
50.0 172 0.149 39.3 4.31 2.61 1.34 2.16 3.69
50.0 174 0.157 39.3 4.36 2.74 1.34 2.18 3.71
50.0 174 0.164 39.3 4.35 2.87 1.34 218 3.71
50.0 175 0.171 39.3 4.37 3.00 1.34 2.18 3.72
50.0 175 0.179 39.3 4.36 3.14 1.34 218 3.72
50.0 176 0.186 39.3 4.38 3.25 1.34 2.19 3.74
50.0 177 0.193 39.3 4.40 3.38 1.33 2.20 3.75
50.0 178 0.200 39.2 4.42 3.50 1.33 2.21 3.76
50.0 182 0.221 39.2 4.50 3.87 1.32 2.25 3.81
50.0 186 0.243 39.1 4.58 4.25 1.31 2.29 3.86
50.0 188 0.265 39.1 4.62 4.63 1.30 2.31 3.88
50.0 190 0.287 39.0 4.65 5.02 1.30 2.32 3.91
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 60.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-414 Consolidation Pressure : 30.0 psi
Depth(ft): 25.5 Initial Sample Height: 5.713 in
Sample No.: 5 Initial Area of Sample: 5.395 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.713 in
Sample Description: Dark Brown Sandy Lean Clay Final Sample Area (A)*: 5.611 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
60.0 0 0.000 30.0 0.00 0.00 0.00 0.00 4.32
60.0 95 0.006 37.0 2.44 0.11 1.01 1.22 4.53
60.0 142 0.012 39.9 3.64 0.21 1.42 1.82 4.72
60.0 169 0.018 41.3 4.32 0.32 1.63 2.16 4.85
60.0 188 0.024 42.2 4.80 0.42 1.76 2.40 4.96
60.0 204 0.030 42.9 5.21 0.53 1.86 2.60 5.07
60.0 217 0.036 43.4 5.53 0.63 1.93 2.77 5.15
60.0 229 0.042 43.8 5.83 0.74 1.99 2.92 5.25
60.0 238 0.048 441 6.06 0.84 2.03 3.03 5.32
60.0 245 0.054 44.2 6.23 0.95 2.04 3.1 5.40
60.0 249 0.060 441 6.32 1.05 2.03 3.16 5.45
60.0 260 0.090 43.4 6.57 1.58 1.93 3.28 5.67
60.0 265 0.120 42.8 6.66 2.10 1.85 3.33 5.80
60.0 270 0.173 42.2 6.72 3.02 1.76 3.36 5.92
60.0 277 0.218 41.9 6.84 3.82 1.71 3.42 6.03
60.0 282 0.265 41.6 6.90 4.64 1.67 3.45 6.10
60.0 286 0.310 41.3 6.94 543 1.63 3.47 6.16
60.0 293 0.356 41.3 7.05 6.23 1.63 3.53 6.22
60.0 297 0.404 411 7.08 7.07 1.59 3.54 6.27
60.0 302 0.449 40.8 7.14 7.86 1.55 3.57 6.34
60.0 307 0.496 40.5 7.20 8.68 1.51 3.60 6.40
60.0 312 0.542 40.3 7.25 9.48 1.48 3.62 6.46
60.0 317 0.587 40.0 7.30 10.28 1.44 3.65 6.53
60.0 322 0.634 39.9 7.35 11.09 1.42 3.67 6.57
60.0 332 0.724 39.4 7.44 12.67 1.36 3.72 6.68
60.0 342 0.816 38.4 7.52 14.29 1.22 3.76 6.87
60.0 348 0.863 37.9 7.58 15.10 1.13 3.79 6.98
60.0 353 0.909 37.3 7.62 15.91 1.05 3.81 7.07
60.0 360 0.954 37.1 7.70 16.70 1.03 3.85 7.14
60.0 364 1.001 36.9 7.70 17.52 1.00 3.85 7.18
60.0 370 1.047 36.8 7.76 18.33 0.97 3.88 7.23
60.0 376 1.093 36.7 7.80 19.13 0.96 3.90 7.26
60.0 380 1.140 36.6 7.81 19.95 0.95 3.90 7.27
60.0 386 1.185 36.7 7.85 20.75 0.96 3.93 7.28
60.0 392 1.232 36.7 7.89 21.57 0.97 3.95 7.29
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Project Name: Westside Subway Extension Confining Pressures: Mod. Cal.

Project No.: 4953-11-1423 Sample Description: Dark Brown Sandy Lean Clay
Boring No.: G-414 Avg. Dry Unit Weight (pcf): 111.2

Sample No.: 5 Avg. Initial Moisture Content (%): 16.7

Depth (ft): 255 Confining Pressure: 10.0, 20.0, 30.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767
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Project Name: Westside Subway Extension Sample Type: Mod. Cal.

Project No.: 4953-11-1423
Boring No.: G-414
Sample No.: 5

Depth (ft): 25.5

Sample Description:

Avg. Dry Unit Weight (pcf):

Avg. Initial Moisture Content (%):
Confining Pressures:

Dark Brown Sandy Lean Clay
111.2

16.7

10.0, 20.0, 30.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT

Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-414 Reviewed by: AP Date:  05-14-15
Sample No.: 7 Sample Description: Dark Brown Sandy Lean Clay
Depth(ft): 35.5
Sample Type: Mod. Cal. Confining Pressure = 15.0 psi
Diameter (in) 2.617 2.617 2.617  Avg. = 2617
Height (in) 5.580 5.580 5580 Avg. = 5.580
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.379 5.341
Moisture Content (%) 13.30 14.90
Wet Weight (gms) 1047.74 1205.36
Dry Weight (gms) 924.73 1067.57
Container Weight (gms) 0.00 142.84
Density and Saturation
Wet Weight (gms) 1047.74
Container Weight (gms) 0.00
Wet Density (pcf) 133.0
Dry Density (pcf) 117.4
Initial Void Ratio 0.435
% Saturation 82.5
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 55.0 Initial Burette Ht.(cm)= 79.3
Back Pressure(psi) = 40.0 Final Burette Ht.(cm)= 754
Eff. Consol. Stress (psi) = 15.0 Final Height (in)= 5.576
Induced OCR = 1.0 Initial Volume (cu.in)= 30.015
Change in Ht. of Specimen (in) = 0.0044 Final Volume (cu.in) = 29.777
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 8.19
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 2.00
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 10.19

Axial Strain (%) = 5.38
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-414 Reviewed by: AP Date:  05-14-15
Sample No.: 7 Sample Description: Dark Brown Sandy Lean Clay
Depth(ft): 35.5
Sample Type: Mod. Cal. Confining Pressure = 30.0 psi
Diameter (in) 2.617 2.617 2.617  Avg. = 2617
Height (in) 5.580 5.580 5580 Avg. = 5.580
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.379 5.690
Moisture Content (%) 13.30 14.90
Wet Weight (gms) 1047.74 1205.36
Dry Weight (gms) 924.73 1067.57
Container Weight (gms) 0.00 142.84
Density and Saturation
Wet Weight (gms) 1047.74
Container Weight (gms) 0.00
Wet Density (pcf) 133.0
Dry Density (pcf) 117.4
Initial Void Ratio 0.435
% Saturation 82.5
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 70.0 Initial Burette Ht.(cm)= 0.0
Back Pressure(psi) = 40.0 Final Burette Ht.(cm)= 0.0
Eff. Consol. Stress (psi) = 30.0 Final Height (in)= 5.576
Induced OCR= 1.0 Initial Volume (cu.in)= 30.015
Change in Ht. of Specimen (in) = 0.0044 Final Volume (cu.in) = 30.015
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 12.09
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 3.88
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 15.97

Axial Strain (%) = 5.05
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-414 Reviewed by: AP Date:  05-14-15
Sample No.: 7 Sample Description: Dark Brown Sandy Lean Clay
Depth(ft): 35.5
Sample Type: Mod. Cal. Confining Pressure = 45.0 psi
Diameter (in) 2.617 2.617 2.617  Avg. = 2617
Height (in) 5.580 5.580 5580 Avg. = 5.580
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.379 5.634
Moisture Content (%) 13.30 14.90
Wet Weight (gms) 1047.74 1205.36
Dry Weight (gms) 924.73 1067.57
Container Weight (gms) 0.00 142.84
Density and Saturation
Wet Weight (gms) 1047.74
Container Weight (gms) 0.00
Wet Density (pcf) 133.0
Dry Density (pcf) 117.4
Initial Void Ratio 0.435
% Saturation 82.5
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 94 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 85.0 Initial Burette Ht.(cm)= 71.8
Back Pressure(psi) = 40.0 Final Burette Ht.(cm)= 69.1
Eff. Consol. Stress (psi) = 45.0 Final Height (in)= 5.580
Induced OCR = 1.0 Initial Volume (cu.in)= 30.015
Change in Ht. of Specimen (in) = 0.0000 Final Volume (cu.in) = 29.850
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 20.01
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 7.34
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 27.36
Axial Strain (%) = 20.03
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 55.0 psi
Project No: 4953-11-1423 Back Pressure : 40.0 psi
Boring No.: G-414 Consolidation Pressure : 15.0 psi
Depth(ft): 35.5 Initial Sample Height: 5.580 in
Sample No.: 7 Initial Area of Sample: 5.379 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.576 in
Sample Description: Dark Brown Sandy Lean Clay Final Sample Area (A)*: 5.341 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
55.0 0 0.000 40.0 0.00 0.00 0.00 0.00 2.16
55.0 44 0.008 42.9 1.18 0.14 0.42 0.59 2.33
55.0 67 0.015 445 1.80 0.26 0.65 0.90 2.41
55.0 81 0.022 45.6 2.18 0.39 0.80 1.09 2.45
55.0 93 0.029 46.4 2.49 0.53 0.91 1.25 2.49
55.0 105 0.037 46.9 2.81 0.65 1.00 1.41 2.57
55.0 115 0.044 47.3 3.08 0.79 1.06 1.54 2.64
55.0 125 0.051 47.6 3.34 0.92 1.10 1.67 2.73
55.0 135 0.059 47.8 3.60 1.05 1.12 1.80 2.84
55.0 144 0.065 47.9 3.84 1.17 1.14 1.92 2.94
55.0 154 0.072 48.0 4.10 1.29 1.15 2.05 3.06
55.0 162 0.079 47.9 4.31 1.42 1.14 215 3.17
55.0 170 0.086 47.9 4.51 1.55 1.13 2.26 3.28
55.0 178 0.094 47.8 4.72 1.68 1.12 2.36 3.40
55.0 186 0.101 47.7 4.92 1.82 1.10 2.46 3.52
55.0 194 0.108 47.5 5.13 1.94 1.08 2.56 3.64
55.0 201 0.115 47.3 5.31 2.07 1.06 2.65 3.76
55.0 208 0.123 47.2 5.48 2.20 1.03 2.74 3.87
55.0 214 0.130 47.0 5.64 2.34 1.00 2.82 3.98
55.0 221 0.137 46.7 5.81 2.46 0.97 2.91 4.10
55.0 228 0.145 46.5 5.99 2.60 0.94 2.99 4.22
55.0 233 0.152 46.3 6.11 2.73 0.91 3.06 4.31
55.0 239 0.159 46.1 6.26 2.86 0.87 3.13 4.42
55.0 245 0.166 45.8 6.41 2.98 0.84 3.20 4.53
55.0 250 0.173 45.6 6.53 3.11 0.80 3.27 4.62
55.0 255 0.180 45.3 6.65 3.24 0.77 3.33 4.72
55.0 260 0.188 45.1 6.77 3.36 0.73 3.39 4.81
55.0 265 0.194 44.8 6.90 3.49 0.70 3.45 4.91
55.0 269 0.201 44.6 6.99 3.61 0.66 3.50 5.00
55.0 278 0.215 441 7.21 3.85 0.59 3.60 5.18
55.0 282 0.222 43.8 7.30 3.97 0.55 3.65 5.26
55.0 294 0.243 431 7.58 4.36 0.44 3.79 5.51
55.0 305 0.266 42.4 7.83 4.76 0.34 3.92 5.74
55.0 315 0.286 41.6 8.06 5.13 0.23 4.03 5.96
55.0 321 0.300 411 8.19 5.38 0.16 4.09 6.09
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 70.0 psi
Project No: 4953-11-1423 Back Pressure : 40.0 psi
Boring No.: G-414 Consolidation Pressure : 30.0 psi
Depth(ft): 35.5 Initial Sample Height: 5.580 in
Sample No.: 7 Initial Area of Sample: 5.379 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.576 in
Sample Description: Dark Brown Sandy Lean Clay Final Sample Area (A)*: 5.690 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
70.0 0 0.000 40.0 0.00 0.00 0.00 0.00 4.32
70.0 106 0.005 451 2.68 0.09 0.73 1.34 4.93
70.0 169 0.012 46.7 4.27 0.21 0.97 2.13 549
70.0 218 0.017 47.8 5.50 0.31 1.13 2.75 5.94
70.0 260 0.024 48.7 6.55 043 1.25 3.28 6.35
70.0 299 0.031 49.3 7.53 0.55 1.33 3.76 6.75
70.0 332 0.037 497 8.35 0.66 1.40 417 7.10
70.0 356 0.044 50.0 8.94 0.78 1.44 447 7.35
70.0 373 0.050 50.2 9.36 0.90 1.47 4.68 7.53
70.0 384 0.056 50.3 9.62 1.00 1.49 4.81 7.65
70.0 393 0.063 50.4 9.84 1.12 1.49 4.92 7.75
70.0 399 0.069 50.3 9.97 1.24 1.49 4.99 7.82
70.0 406 0.077 50.3 10.13 1.37 1.48 5.07 7.91
70.0 411 0.083 50.2 10.25 1.49 1.46 5.12 7.98
70.0 416 0.089 50.0 10.36 1.60 1.45 5.18 8.05
70.0 421 0.097 49.9 10.47 1.73 1.42 5.24 8.13
70.0 425 0.103 497 10.56 1.85 1.40 5.28 8.20
70.0 429 0.110 49.5 10.64 1.98 1.37 5.32 8.27
70.0 434 0.118 49.3 10.75 2.11 1.34 5.38 8.36
70.0 437 0.125 491 10.81 2.23 1.31 5.41 8.42
70.0 441 0.131 48.8 10.90 2.36 1.27 5.45 8.50
70.0 445 0.139 48.6 10.98 2.49 1.24 5.49 8.57
70.0 448 0.146 48.4 11.04 2.62 1.20 5.52 8.64
70.0 451 0.153 481 11.10 2.74 1.17 5.55 8.70
70.0 455 0.160 47.9 11.19 2.87 1.13 5.59 8.78
70.0 458 0.167 47.6 11.24 3.00 1.09 5.62 8.85
70.0 462 0.175 47.3 11.33 3.13 1.06 5.66 8.93
70.0 465 0.181 471 11.39 3.25 1.02 5.69 8.99
70.0 468 0.188 46.8 11.44 3.38 0.98 5.72 9.06
70.0 471 0.196 46.3 11.50 3.51 0.90 5.75 9.17
70.0 483 0.224 45.3 11.73 4.02 0.76 5.87 9.43
70.0 491 0.245 445 11.88 4.39 0.65 5.94 9.61
70.0 498 0.267 43.7 12.00 4.79 0.53 6.00 9.79
70.0 503 0.281 43.1 12.09 5.05 0.44 6.04 9.92
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 85.0 psi
Project No: 4953-11-1423 Back Pressure : 40.0 psi
Boring No.: G-414 Consolidation Pressure : 45.0 psi
Depth(ft): 355 Initial Sample Height: 5.580 in
Sample No.: 7 Initial Area of Sample: 5.379 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.580 in
Sample Description: Dark Brown Sandy Lean Clay Final Sample Area (A)*: 5.634 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
85.0 0 0.000 40.0 0.00 0.00 0.00 0.00 6.48
85.0 194 0.006 47.6 4.95 0.11 1.10 2.48 7.86
85.0 282 0.012 50.1 7.19 0.22 1.45 3.60 8.63
85.0 357 0.018 51.5 9.10 0.32 1.65 4.55 9.38
85.0 421 0.024 52.2 10.71 0.43 1.76 5.36 10.08
85.0 462 0.030 52.6 11.74 0.54 1.82 5.87 10.53
85.0 499 0.036 53.0 12.68 0.65 1.87 6.34 10.95
85.0 523 0.042 53.4 13.28 0.75 1.93 6.64 11.19
85.0 541 0.048 53.3 13.72 0.86 1.92 6.86 11.42
85.0 562 0.054 53.3 14.22 0.97 1.91 7.11 11.68
85.0 583 0.060 53.1 14.74 1.08 1.88 7.37 11.97
85.0 617 0.090 51.9 15.52 1.61 1.72 7.76 12.52
85.0 634 0.125 50.5 15.85 2.24 1.51 7.93 12.90
85.0 653 0.170 48.8 16.17 3.05 1.26 8.09 13.31
85.0 674 0.214 47.0 16.56 3.84 1.02 8.28 13.75
85.0 695 0.261 45.3 16.94 4.68 0.77 8.47 14.18
85.0 708 0.307 44 .2 17.10 5.50 0.61 8.55 14.42
85.0 724 0.352 43.5 17.34 6.30 0.51 8.67 14.64
85.0 744 0.398 42.8 17.66 713 0.41 8.83 14.90
85.0 759 0.442 42.3 17.86 7.92 0.33 8.93 15.08
85.0 772 0.487 41.8 18.00 8.73 0.27 9.00 15.21
85.0 786 0.533 411 18.16 9.56 0.17 9.08 15.40
85.0 799 0.578 41.0 18.32 10.35 0.14 9.16 15.50
85.0 812 0.624 40.4 18.44 11.18 0.06 9.22 15.64
85.0 827 0.669 39.8 18.60 11.99 -0.03 9.30 15.81
85.0 840 0.713 39.0 18.72 12.78 -0.14 9.36 15.98
85.0 851 0.760 38.5 18.80 13.61 -0.22 9.40 16.10
85.0 863 0.804 38.1 18.88 14.41 -0.27 9.44 16.19
85.0 877 0.848 37.7 19.00 15.20 -0.33 9.50 16.31
85.0 889 0.894 37.0 19.08 16.02 -0.43 9.54 16.45
85.0 905 0.938 36.5 19.24 16.82 -0.50 9.62 16.61
85.0 921 0.983 36.0 19.39 17.62 -0.58 9.70 16.75
85.0 933 1.028 35.3 19.46 18.43 -0.68 9.73 16.89
85.0 961 1.072 34.4 19.84 19.22 -0.81 9.92 17.21
85.0 979 1.117 34.0 20.01 20.03 -0.86 10.01 17.35
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NORMAL STRESS, P’ (ksf)
Project Name: Westside Subway Extension Confining Pressures: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Dark Brown Sandy Lean Clay
Boring No.: G-414 Avg. Dry Unit Weight (pcf): 117.4
Sample No.: 7 Avg. Initial Moisture Content (%): 13.3
Depth (ft): 355 Confining Pressure: 15.0, 30.0, 45.0 psi
CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767
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NORMAL STRESS (ksf)
Project Name: Westside Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Dark Brown Sandy Lean Clay
Boring No.: G-414 Avg. Dry Unit Weight (pcf): 117.4
Sample No.: 7 Avg. Initial Moisture Content (%): 13.3
Depth (ft): 355 Confining Pressures: 15.0, 30.0, 45.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-414 Reviewed by: AP Date:  05-14-15
Sample No.: 11 Sample Description: Dark Brown Sandy Lean Clay
Depth(ft): 51.5

Sample Type: Mod. Cal. Confining Pressure = 20.0 psi

Diameter (in) 2.616 2.616 2.616 Avg. = 2.616

Height (in) 5.504 5.504 5.504 Avg. = 5.504

BEFORE CONSOLIDATION

AFTER CONSOLIDATION

Area (in?) 5.375 5.326
Moisture Content (%) 13.71 16.49
Wet Weight (gms) 92.78 1194.69
Dry Weight (gms) 87.63 1046.60
Container Weight (gms) 50.07 148.57
Density and Saturation
Wet Weight (gms) 1052.09
Container Weight (gms) 0.00
Wet Density (pcf) 135.5
Dry Density (pcf) 119.1
Initial Void Ratio 0.414
% Saturation 894
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 98 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 50.0 Initial Burette Ht.(cm)= 77.8
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 71.3
Eff. Consol. Stress (psi) = 20.0 Final Height (in)= 5.480
Induced OCR = 1.0 Initial Volume (cu.in)= 29.583
Change in Ht. of Specimen (in) = 0.0241 Final Volume (cu.in) = 29.187
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 5.64
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 1.44
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 7.09

Axial Strain (%) = 512
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-414 Reviewed by: AP Date:  05-14-15
Sample No.: 11 Sample Description: Dark Brown Sandy Lean Clay
Depth(ft): 51.5
Sample Type: Mod. Cal. Confining Pressure = 40.0 psi
Diameter (in) 2.616 2.616 2.616  Avg. = 2.616
Height (in) 5.504 5.504 5504  Avg. = 5.504
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.375 5.578
Moisture Content (%) 13.71 16.49
Wet Weight (gms) 92.78 1194.69
Dry Weight (gms) 87.63 1046.60
Container Weight (gms) 50.07 148.57
Density and Saturation
Wet Weight (gms) 1052.09
Container Weight (gms) 0.00
Wet Density (pcf) 135.5
Dry Density (pcf) 119.1
Initial Void Ratio 0.414
% Saturation 89.4
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 98 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 70.0 Initial Burette Ht.(cm)= 714
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 63.6
Eff. Consol. Stress (psi) = 40.0 Final Height (in)= 5.500
Induced OCR= 1.0 Initial Volume (cu.in)= 29.583
Change in Ht. of Specimen (in) = 0.0042 Final Volume (cu.in) = 29.107
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 8.96
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 3.36
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 12.32

Axial Strain (%) = 5.43
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-414 Reviewed by: AP Date:  05-14-15
Sample No.: 11 Sample Description: Dark Brown Sandy Lean Clay
Depth(ft): 51.5
Sample Type: Mod. Cal. Confining Pressure = 60.0 psi
Diameter (in) 2.616 2.616 2.616  Avg. = 2.616
Height (in) 5.504 5.504 5504  Avg. = 5.504
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.375 5.623
Moisture Content (%) 13.71 16.49
Wet Weight (gms) 92.78 1194.69
Dry Weight (gms) 87.63 1046.60
Container Weight (gms) 50.07 148.57
Density and Saturation
Wet Weight (gms) 1052.09
Container Weight (gms) 0.00
Wet Density (pcf) 135.5
Dry Density (pcf) 119.1
Initial Void Ratio 0.414
% Saturation 89.4
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 98 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 90.0 Initial Burette Ht.(cm)= 63.7
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 571
Eff. Consol. Stress (psi) = 60.0 Final Height (in)= 5.487
Induced OCR = 1.0 Initial Volume (cu.in)= 29.583
Change in Ht. of Specimen (in) = 0.0166 Final Volume (cu.in) = 29.180
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 13.41
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 6.29
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 19.70
Axial Strain (%) = 18.68
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 50.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-414 Consolidation Pressure : 20.0 psi
Depth(ft): 51.5 Initial Sample Height: 5.504 in
Sample No.: 11 Initial Area of Sample: 5.375 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.480 in
Sample Description: Dark Brown Sandy Lean Clay Final Sample Area (A)*: 5.326 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
50.0 0 0.000 30.1 0.00 0.00 0.00 0.00 2.88
50.0 55 0.005 334 1.49 0.09 0.48 0.74 3.14
50.0 77 0.012 35.2 2.08 0.22 0.74 1.04 3.18
50.0 91 0.019 36.5 2.45 0.35 0.92 1.23 3.18
50.0 103 0.026 37.5 2.77 047 1.06 1.39 3.20
50.0 111 0.033 38.3 2.98 0.60 1.18 1.49 3.19
50.0 119 0.039 38.9 3.19 0.72 1.26 1.60 3.21
50.0 126 0.046 39.3 3.38 0.84 1.33 1.69 3.24
50.0 133 0.053 39.7 3.56 0.96 1.39 1.78 3.27
50.0 140 0.060 40.0 3.74 1.10 1.43 1.87 3.32
50.0 145 0.066 40.3 3.87 1.21 1.47 1.94 3.35
50.0 149 0.073 40.5 3.98 1.33 1.50 1.99 3.37
50.0 153 0.080 40.7 4.08 1.45 1.52 2.04 3.39
50.0 157 0.087 40.8 4.18 1.59 1.55 2.09 3.42
50.0 161 0.094 40.9 4.28 1.72 1.56 2.14 3.46
50.0 165 0.101 41.0 4.38 1.84 1.57 219 3.50
50.0 168 0.108 41.1 4.45 1.97 1.58 2.23 3.52
50.0 171 0.115 411 4.53 2.10 1.59 2.26 3.55
50.0 173 0.123 41.1 4.57 2.25 1.59 2.29 3.57
50.0 176 0.131 41.2 4.64 2.39 1.60 2.32 3.61
50.0 179 0.138 41.2 4.72 2.53 1.60 2.36 3.64
50.0 182 0.145 41.2 4.79 2.65 1.60 2.40 3.68
50.0 184 0.153 41.2 4.84 2.79 1.59 242 3.70
50.0 187 0.160 411 4.91 2.92 1.59 2.45 3.74
50.0 189 0.167 41.1 4.95 3.04 1.59 248 3.77
50.0 191 0.174 411 5.00 3.17 1.58 2.50 3.80
50.0 194 0.181 41.0 5.07 3.31 1.58 2.54 3.84
50.0 197 0.189 41.0 5.14 3.44 1.57 2.57 3.88
50.0 199 0.195 40.9 5.19 3.56 1.56 2.59 3.91
50.0 202 0.202 40.9 5.26 3.69 1.56 2.63 3.95
50.0 206 0.222 40.7 5.34 4.06 1.53 2.67 4.03
50.0 210 0.245 40.5 5.42 4.47 1.49 2.71 410
50.0 216 0.267 40.2 5.56 4.86 1.46 2.78 4.20
50.0 220 0.280 40.1 5.64 5.12 1.44 2.82 4.26
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 70.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-414 Consolidation Pressure : 40.0 psi
Depth(ft): 51.5 Initial Sample Height: 5.504 in
Sample No.: 11 Initial Area of Sample: 5.375 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.500 in
Sample Description: Dark Brown Sandy Lean Clay Final Sample Area (A)*: 5.578 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
70.0 1 0.000 30.1 0.03 0.00 0.00 0.01 5.77
70.0 97 0.004 36.7 2.50 0.08 0.96 1.25 6.05
70.0 148 0.011 40.2 3.81 0.20 1.46 1.91 6.20
70.0 183 0.018 42.5 4.71 0.32 1.80 2.35 6.32
70.0 211 0.025 44.3 5.42 0.45 2.04 2.71 6.43
70.0 235 0.031 45.6 6.03 0.57 2.23 3.02 6.54
70.0 255 0.038 46.5 6.54 0.70 2.37 3.27 6.66
70.0 271 0.045 47.2 6.94 0.82 2.47 3.47 6.76
70.0 283 0.053 47.7 7.24 0.95 2.54 3.62 6.84
70.0 293 0.060 48.0 7.48 1.09 2.58 3.74 6.92
70.0 300 0.066 48.2 7.65 1.20 2.61 3.83 6.98
70.0 306 0.073 48.3 7.80 1.32 2.63 3.90 7.03
70.0 311 0.079 48.3 7.91 1.44 2.63 3.96 7.08
70.0 315 0.087 48.4 8.00 1.58 2.64 4.00 713
70.0 318 0.094 48.4 8.07 1.70 2.64 4.04 7.16
70.0 322 0.102 48.4 8.16 1.85 2.64 4.08 7.20
70.0 324 0.109 48.4 8.20 1.97 2.64 4.10 7.22
70.0 327 0.116 48.3 8.26 2.1 2.63 4.13 7.26
70.0 329 0.124 48.3 8.30 2.26 2.63 4.15 7.28
70.0 331 0.132 48.2 8.34 2.39 2.62 4.17 7.31
70.0 333 0.139 48.2 8.38 2.53 2.61 4.19 7.34
70.0 335 0.147 481 8.42 2.67 2.60 4.21 7.37
70.0 337 0.154 48.1 8.46 2.80 2.59 4.23 7.40
70.0 339 0.161 48.0 8.50 2.93 2.58 4.25 7.42
70.0 340 0.168 47.9 8.51 3.05 2.57 4.25 7.44
70.0 342 0.175 47.9 8.55 3.19 2.57 4.27 7.47
70.0 344 0.182 47.8 8.59 3.31 2.56 4.29 7.49
70.0 345 0.190 47.7 8.60 3.45 2.55 4.30 7.51
70.0 347 0.196 47.7 8.64 3.57 2.54 4.32 7.54
70.0 348 0.203 47.6 8.65 3.69 2.53 4.33 7.56
70.0 353 0.225 47.4 8.74 4.08 2.50 4.37 7.63
70.0 356 0.240 47.3 8.79 4.37 2.48 4.39 7.67
70.0 360 0.262 471 8.85 4.77 245 4.43 7.74
70.0 365 0.284 46.8 8.94 5.17 2.42 4.47 7.81
70.0 367 0.299 46.7 8.96 5.43 2.40 4.48 7.84
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 90.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-414 Consolidation Pressure : 60.0 psi
Depth(ft): 51.5 Initial Sample Height: 5.504 in
Sample No.: 11 Initial Area of Sample: 5.375 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.487 in
Sample Description: Dark Brown Sandy Lean Clay Final Sample Area (A)*: 5.623 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
90.0 0 0.000 30.0 0.00 0.00 0.00 0.00 8.64
90.0 187 0.006 43.4 4.78 0.11 1.93 2.39 9.11
90.0 252 0.012 48.0 6.44 0.22 2.59 3.22 9.27
90.0 292 0.018 50.5 7.45 0.33 2.95 3.73 9.42
90.0 333 0.024 52.6 8.49 0.44 3.25 4.25 9.63
90.0 367 0.030 54.1 9.35 0.55 3.47 4.67 9.84
90.0 392 0.036 55.1 9.97 0.66 3.61 4.99 10.01
90.0 415 0.042 55.9 10.55 0.77 3.72 5.27 10.19
90.0 434 0.048 56.3 11.02 0.87 3.79 5.51 10.36
90.0 448 0.054 56.5 11.36 0.98 3.82 5.68 10.50
90.0 459 0.060 56.6 11.63 1.09 3.83 5.81 10.62
90.0 487 0.090 56.0 12.27 1.64 3.74 6.13 11.03
90.0 498 0.120 55.3 12.47 2.19 3.64 6.24 11.24
90.0 509 0.164 54.2 12.64 2.99 3.48 6.32 11.48
90.0 515 0.199 53.7 12.71 3.62 3.41 6.36 11.59
90.0 522 0.233 53.1 12.80 4.24 3.33 6.40 11.71
90.0 529 0.268 52.7 12.89 4.89 3.27 6.44 11.82
90.0 535 0.303 52.3 12.94 5.52 3.21 6.47 11.91
90.0 541 0.337 52.0 13.00 6.13 3.16 6.50 11.98
90.0 547 0.372 51.6 13.06 6.77 3.1 6.53 12.06
90.0 552 0.406 51.2 13.09 7.40 3.06 6.54 12.13
90.0 558 0.441 50.9 13.14 8.03 3.01 6.57 12.20
90.0 569 0.509 50.4 13.22 9.28 2.94 6.61 12.31
90.0 574 0.544 50.1 13.24 9.92 2.89 6.62 12.37
90.0 584 0.612 49.5 13.29 11.16 2.81 6.64 12.47
90.0 591 0.647 49.2 13.35 11.79 2.77 6.67 12.55
90.0 600 0.716 48.7 13.36 13.04 2.69 6.68 12.64
90.0 606 0.750 48.4 13.40 13.66 2.65 6.70 12.69
90.0 615 0.818 47.8 13.40 14.91 2.57 6.70 12.77
90.0 620 0.853 47.6 13.41 15.54 2.53 6.71 12.81
90.0 629 0.922 471 13.40 16.80 2.47 6.70 12.87
90.0 634 0.956 46.9 13.41 17.42 2.43 6.70 12.92
90.0 644 1.025 46.4 13.41 18.68 2.35 6.71 12.99
90.0 658 1.128 45.6 13.39 20.56 2.24 6.69 13.09
90.0 666 1.197 449 13.34 21.81 2.15 6.67 13.16
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NORMAL STRESS, P’ (ksf)

Project Name: Westside Subway Extension Confining Pressures:

Project No.: 4953-11-1423 Sample Description:

Boring No.: G-414 Avg. Dry Unit Weight (pcf):
Sample No.: 11 Avg. Initial Moisture Content (%):
Depth (ft): 51.5 Confining Pressure:

Mod. Cal.

Dark Brown Sandy Lean Clay
119.1

13.7

20.0, 40.0, 60.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767
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NORMAL STRESS (ksf)
Project Name: Westside Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Dark Brown Sandy Lean Clay
Boring No.: G-414 Avg. Dry Unit Weight (pcf): 119.1
Sample No.: 11 Avg. Initial Moisture Content (%): 13.7
Depth (ft): 515 Confining Pressures: 20.0, 40.0, 60.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-04-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-415 Reviewed by: AP Date:  05-14-15
Sample No.: 6 Sample Description: Brown Sandy Lean Clay
Depth(ft): 25.5
Sample Type: Mod. Cal. Confining Pressure = 10.0 psi
Diameter (in) 2.621 2.621 2.621  Avg. = 2.621
Height (in) 5.467 5.467 5467  Avg. = 5.467
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.395 5.402
Moisture Content (%) 13.47 18.17
Wet Weight (gms) 103.31 1167.55
Dry Weight (gms) 97.04 1011.22
Container Weight (gms) 50.48 150.82
Density and Saturation
Wet Weight (gms) 1016.39
Container Weight (gms) 0.00
Wet Density (pcf) 131.3
Dry Density (pcf) 115.7
Initial Void Ratio 0.456
% Saturation 79.7
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 95 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 40.0 Initial Burette Ht.(cm)= 84.4
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 82.7
Eff. Consol. Stress (psi) = 10.0 Final Height (in)= 5.441
Induced OCR = 1.0 Initial Volume (cu.in)= 29.497
Change in Ht. of Specimen (in) = 0.0258 Final Volume (cu.in) = 29.393
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 4.99
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 1.01
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 6.00

Axial Strain (%) = 5.55
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-04-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-415 Reviewed by: AP Date:  05-14-15
Sample No.: 6 Sample Description: Brown Sandy Lean Clay
Depth(ft): 25.5
Sample Type: Mod. Cal. Confining Pressure = 20.0 psi
Diameter (in) 2.621 2.621 2.621  Avg. = 2.621
Height (in) 5.467 5.467 5467  Avg. = 5.467
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.395 5.665
Moisture Content (%) 13.47 18.17
Wet Weight (gms) 103.31 1167.55
Dry Weight (gms) 97.04 1011.22
Container Weight (gms) 50.48 150.82
Density and Saturation
Wet Weight (gms) 1016.39
Container Weight (gms) 0.00
Wet Density (pcf) 131.3
Dry Density (pcf) 115.7
Initial Void Ratio 0.456
% Saturation 79.7
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 95 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 50.0 Initial Burette Ht.(cm)= 82.7
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 78.7
Eff. Consol. Stress (psi) = 20.0 Final Height (in)= 5.467
Induced OCR= 1.0 Initial Volume (cu.in)= 29.497
Change in Ht. of Specimen (in) = 0.0002 Final Volume (cu.in) = 29.253
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 6.41
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 2.30
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 8.71

Axial Strain (%) = 5.53
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-04-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-415 Reviewed by: AP Date:  05-14-15
Sample No.: 6 Sample Description: Brown Sandy Lean Clay
Depth(ft): 25.5
Sample Type: Mod. Cal. Confining Pressure = 30.0 psi
Diameter (in) 2.621 2.621 2.621  Avg. = 2.621
Height (in) 5.467 5.467 5467 Avg. = 5.467
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.395 5.668
Moisture Content (%) 13.47 18.17
Wet Weight (gms) 103.31 1167.55
Dry Weight (gms) 97.04 1011.22
Container Weight (gms) 50.48 150.82
Density and Saturation
Wet Weight (gms) 1016.39
Container Weight (gms) 0.00
Wet Density (pcf) 131.3
Dry Density (pcf) 115.7
Initial Void Ratio 0.456
% Saturation 79.7
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 95 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 60.0 Initial Burette Ht.(cm)= 78.7
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 75.0
Eff. Consol. Stress (psi) = 30.0 Final Height (in)= 5.467
Induced OCR = 1.0 Initial Volume (cu.in)= 29.497
Change in Ht. of Specimen (in) = 0.0004 Final Volume (cu.in) = 29.271
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 8.42
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 4.35
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 12.77

Axial Strain (%) = 20.15
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 40.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-415 Consolidation Pressure : 10.0 psi
Depth(ft): 25.5 Initial Sample Height: 5.467 in
Sample No.: 6 Initial Area of Sample: 5.395 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.441 in
Sample Description: Brown Sandy Lean Clay Final Sample Area (A)*: 5.402 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
40.0 0 0.000 30.1 0.00 0.00 0.00 0.00 1.44
40.0 39 0.006 31.5 1.04 0.11 0.20 0.52 1.75
40.0 57 0.013 32.8 1.52 0.24 0.39 0.76 1.81
40.0 68 0.019 33.6 1.81 0.35 0.51 0.90 1.83
40.0 77 0.025 34.2 2.04 047 0.60 1.02 1.86
40.0 85 0.032 34.7 2.25 0.59 0.67 1.13 1.90
40.0 92 0.040 35.1 2.43 0.73 0.72 1.22 1.94
40.0 98 0.046 35.3 2.59 0.84 0.76 1.30 1.98
40.0 104 0.052 35.5 2.75 0.96 0.78 1.37 2.03
40.0 109 0.059 35.7 2.87 1.09 0.81 1.44 2.07
40.0 114 0.066 35.8 3.00 1.21 0.82 1.50 2.12
40.0 119 0.072 35.9 3.13 1.33 0.84 1.57 217
40.0 123 0.079 35.9 3.23 1.44 0.84 1.62 2.21
40.0 127 0.085 36.0 3.33 1.56 0.85 1.67 2.26
40.0 131 0.091 36.0 3.43 1.67 0.85 1.72 2.31
40.0 135 0.097 36.0 3.53 1.79 0.85 1.77 2.36
40.0 138 0.104 35.9 3.61 1.91 0.84 1.80 2.40
40.0 142 0.110 35.9 3.71 2.03 0.84 1.85 2.46
40.0 145 0.117 35.8 3.78 2.14 0.83 1.89 2.50
40.0 147 0.124 35.8 3.83 2.28 0.82 1.91 2.54
40.0 150 0.131 35.7 3.90 2.40 0.81 1.95 2.58
40.0 153 0.138 35.6 3.98 2.54 0.80 1.99 2.63
40.0 156 0.145 35.5 4.05 2.67 0.79 2.02 2.68
40.0 158 0.152 35.5 4.09 2.80 0.77 2.05 2.71
40.0 161 0.159 35.4 417 2.93 0.76 2.08 2.76
40.0 163 0.167 35.3 4.21 3.07 0.75 2.1 2.80
40.0 165 0.174 35.2 4.26 3.19 0.73 2.13 2.84
40.0 167 0.180 35.1 4.30 3.31 0.72 215 2.87
40.0 170 0.187 34.9 4.38 3.44 0.70 2.19 2.93
40.0 172 0.194 34.8 4.42 3.56 0.69 2.21 2.97
40.0 180 0.222 34.4 4.60 4.08 0.62 2.30 3.12
40.0 186 0.243 34.0 4.74 4.47 0.57 2.37 3.24
40.0 190 0.265 33.7 4.82 4.87 0.52 2.41 3.33
40.0 195 0.287 33.3 4.92 5.28 0.46 2.46 3.44
40.0 198 0.302 33.1 4.99 5.55 0.43 2.49 3.50
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 50.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-415 Consolidation Pressure : 20.0 psi
Depth(ft): 25.5 Initial Sample Height: 5.467 in
Sample No.: 6 Initial Area of Sample: 5.395 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.467 in
Sample Description: Brown Sandy Lean Clay Final Sample Area (A)*: 5.665 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
50.0 2 0.000 30.0 0.05 0.00 0.00 0.03 2.91
50.0 79 0.004 324 2.01 0.08 0.35 1.00 3.53
50.0 118 0.011 34.2 2.99 0.21 0.60 1.50 3.77
50.0 143 0.017 35.3 3.62 0.32 0.76 1.81 3.93
50.0 164 0.025 36.1 4.15 0.45 0.87 2.07 4.08
50.0 182 0.031 36.6 4.60 0.57 0.96 2.30 4.22
50.0 197 0.038 37.0 4.97 0.70 1.02 2.49 4.35
50.0 209 0.045 37.3 5.27 0.82 1.05 2.63 4.46
50.0 216 0.052 37.4 5.44 0.95 1.07 2.72 4.53
50.0 222 0.058 37.5 5.58 1.07 1.08 2.79 4.59
50.0 226 0.065 37.5 5.68 1.19 1.08 2.84 4.64
50.0 229 0.071 37.4 5.75 1.30 1.07 2.87 4.68
50.0 232 0.077 37.3 5.81 1.41 1.06 2.91 4.73
50.0 234 0.084 37.2 5.86 1.53 1.04 2.93 4.77
50.0 236 0.091 37.1 5.90 1.66 1.03 2.95 4.80
50.0 237 0.098 37.0 5.92 1.79 1.01 2.96 4.83
50.0 239 0.106 36.9 5.96 1.93 0.99 2.98 4.87
50.0 240 0.113 36.8 5.97 2.06 0.98 2.99 4.89
50.0 241 0.120 36.7 5.99 2.20 0.96 3.00 4.91
50.0 242 0.127 36.6 6.01 2.33 0.94 3.00 4.94
50.0 243 0.135 36.4 6.02 2.47 0.93 3.01 4.96
50.0 245 0.143 36.3 6.06 2.62 0.91 3.03 5.00
50.0 245 0.150 36.2 6.06 2.75 0.89 3.03 5.01
50.0 246 0.157 36.1 6.07 2.88 0.88 3.04 5.04
50.0 248 0.164 36.0 6.11 3.01 0.86 3.06 5.08
50.0 250 0.172 35.9 6.15 3.14 0.84 3.08 5.11
50.0 251 0.180 35.7 6.17 3.28 0.83 3.09 5.14
50.0 252 0.186 35.6 6.19 3.40 0.81 3.09 5.16
50.0 254 0.193 35.5 6.23 3.53 0.80 3.1 5.20
50.0 255 0.201 35.4 6.24 3.67 0.78 3.12 5.22
50.0 258 0.221 35.1 6.29 4.05 0.73 3.15 5.29
50.0 259 0.244 34.8 6.29 4.47 0.69 3.14 5.33
50.0 261 0.266 34.5 6.31 4.87 0.65 3.16 5.39
50.0 263 0.280 34.3 6.34 5.13 0.62 3.17 543
50.0 267 0.303 34.0 6.41 5.53 0.58 3.21 5.51
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 60.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-415 Consolidation Pressure : 30.0 psi
Depth(ft): 25.5 Initial Sample Height: 5.467 in
Sample No.: 6 Initial Area of Sample: 5.395 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.467 in
Sample Description: Brown Sandy Lean Clay Final Sample Area (A)*: 5.668 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
60.0 0 0.000 30.0 0.00 0.00 0.00 0.00 4.32
60.0 126 0.006 34.1 3.20 0.11 0.59 1.60 5.33
60.0 175 0.012 36.1 4.44 0.22 0.88 2.22 5.66
60.0 209 0.018 37.4 5.29 0.33 1.06 2.65 5.91
60.0 236 0.024 38.2 5.97 0.44 1.18 2.98 6.12
60.0 257 0.030 38.8 6.49 0.55 1.26 3.25 6.30
60.0 275 0.036 39.2 6.94 0.66 1.32 3.47 6.47
60.0 291 0.042 39.5 7.34 0.77 1.36 3.67 6.63
60.0 300 0.048 39.5 7.55 0.88 1.37 3.78 6.72
60.0 307 0.054 39.5 7.72 0.99 1.37 3.86 6.81
60.0 311 0.060 39.5 7.81 1.10 1.36 3.91 6.86
60.0 320 0.090 38.8 8.00 1.65 1.26 4.00 7.05
60.0 321 0.120 38.1 7.98 2.20 1.17 3.99 7.14
60.0 325 0.175 37.2 7.99 3.21 1.03 4.00 7.28
60.0 330 0.220 36.6 8.05 4.03 0.95 4.02 7.40
60.0 332 0.267 36.0 8.02 4.89 0.86 4.01 7.47
60.0 337 0.313 35.5 8.07 5.72 0.78 4.04 7.57
60.0 341 0.359 34.9 8.09 6.56 0.71 4.05 7.66
60.0 344 0.406 34.4 8.09 7.43 0.63 4.04 7.73
60.0 350 0.451 33.9 8.16 8.25 0.56 4.08 7.84
60.0 353 0.499 33.5 8.15 9.12 0.50 4.08 7.89
60.0 358 0.544 33.1 8.19 9.96 0.45 4.09 7.96
60.0 363 0.590 32.9 8.23 10.79 0.41 4.11 8.02
60.0 367 0.638 32.6 8.24 11.67 0.37 4.12 8.07
60.0 372 0.684 32.3 8.27 12.51 0.33 4.13 8.13
60.0 377 0.730 32.0 8.30 13.34 0.28 4.15 8.19
60.0 381 0.777 31.7 8.30 14.21 0.24 4.15 8.23
60.0 387 0.823 31.4 8.35 15.05 0.20 4.18 8.30
60.0 390 0.869 31.1 8.33 15.90 0.16 4.17 8.33
60.0 396 0.916 30.8 8.38 16.75 0.11 4.19 8.39
60.0 401 0.962 30.6 8.40 17.59 0.08 4.20 8.43
60.0 404 1.008 30.3 8.37 18.45 0.04 4.19 8.46
60.0 410 1.055 30.0 8.41 19.30 0.00 4.20 8.52
60.0 415 1.101 29.8 8.42 20.15 -0.03 4.21 8.56
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NORMAL STRESS, P’ (ksf)
Project Name: Westside Subway Extension Confining Pressures: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Brown Sandy Lean Clay
Boring No.: G-415 Avg. Dry Unit Weight (pcf): 115.7
Sample No.: 6 Avg. Initial Moisture Content (%): 13.5
Depth (ft): 255 Confining Pressure: 10.0, 20.0, 30.0 psi
CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767
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NORMAL STRESS (ksf)
Project Name: Westside Subway Extension Sample Type: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Brown Sandy Lean Clay
Boring No.: G-415 Avg. Dry Unit Weight (pcf): 115.7
Sample No.: 6 Avg. Initial Moisture Content (%): 13.5
Depth (ft): 25.5 Confining Pressures: 10.0, 20.0, 30.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-415 Reviewed by: AP Date:  05-14-15
Sample No.: 15 Sample Description: Brown Sandy Lean Clay
Depth(ft): 60.5
Sample Type: Mod. Cal. Confining Pressure = 25.0 psi
Diameter (in) 2.614 2.614 2614 Avg. = 2.614
Height (in) 5.600 5.600 5.600 Avg.= 5.600
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.367 5.297
Moisture Content (%) 17.73 15.34
Wet Weight (gms) 1048.13 1175.75
Dry Weight (gms) 890.28 1039.18
Container Weight (gms) 0.00 148.90
Density and Saturation
Wet Weight (gms) 1048.13
Container Weight (gms) 0.00
Wet Density (pcf) 132.9
Dry Density (pcf) 112.9
Initial Void Ratio 0.493
% Saturation 97 1 .
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 55.0 Initial Burette Ht.(cm)= 83.5
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 73.3
Eff. Consol. Stress (psi) = 25.0 Final Height (in)= 5.556
Induced OCR = 1.0 Initial Volume (cu.in)= 30.053
Change in Ht. of Specimen (in) = 0.0443 Final Volume (cu.in) = 29.431
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 6.51
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 1.47
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 7.98
Axial Strain (%) = 5.37
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-415 Reviewed by: AP Date:  05-14-15
Sample No.: 15 Sample Description: Brown Sandy Lean Clay
Depth(ft): 60.5
Sample Type: Mod. Cal. Confining Pressure = 50.0 psi
Diameter (in) 2.614 2.614 2614 Avg. = 2.614
Height (in) 5.600 5.600 5.600 Avg.= 5.600
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.367 5.569
Moisture Content (%) 17.73 15.34
Wet Weight (gms) 1048.13 1175.75
Dry Weight (gms) 890.28 1039.18
Container Weight (gms) 0.00 148.90
Density and Saturation
Wet Weight (gms) 1048.13
Container Weight (gms) 0.00
Wet Density (pcf) 132.9
Dry Density (pcf) 112.9
Initial Void Ratio 0.493
% Saturation 97.1
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 80.0 Initial Burette Ht.(cm)= 73.2
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 63.6
Eff. Consol. Stress (psi) = 50.0 Final Height (in)= 5.591
Induced OCR= 1.0 Initial Volume (cu.in)= 30.053
Change in Ht. of Specimen (in) = 0.0087 Final Volume (cu.in) = 29.467
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 11.43
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 3.66
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 15.09
Axial Strain (%) = 5.36
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-415 Reviewed by: AP Date:  05-14-15
Sample No.: 15 Sample Description: Brown Sandy Lean Clay
Depth(ft): 60.5
Sample Type: Mod. Cal. Confining Pressure = 75.0 psi
Diameter (in) 2.614 2.614 2614 Avg. = 2.614
Height (in) 5.600 5.600 5.600 Avg.= 5.600
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.367 5.562
Moisture Content (%) 17.73 15.34
Wet Weight (gms) 1048.13 1175.75
Dry Weight (gms) 890.28 1039.18
Container Weight (gms) 0.00 148.90
Density and Saturation
Wet Weight (gms) 1048.13
Container Weight (gms) 0.00
Wet Density (pcf) 132.9
Dry Density (pcf) 112.9
Initial Void Ratio 0.493
% Saturation 97.1
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 105.0 Initial Burette Ht.(cm)= 63.6
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 53.8
Eff. Consol. Stress (psi) = 75.0 Final Height (in)= 5.595
Induced OCR = 1.0 Initial Volume (cu.in)= 30.053
Change in Ht. of Specimen (in) = 0.0047 Final Volume (cu.in) = 29.455
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 17.66
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 7.29
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 24.96

Axial Strain (%) = 8.78
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 55.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-415 Consolidation Pressure : 25.0 psi
Depth(ft): 60.5 Initial Sample Height: 5.600 in
Sample No.: 15 Initial Area of Sample: 5.367 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.556 in
Sample Description: Brown Sandy Lean Clay Final Sample Area (A)*: 5.297 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
55.0 0 0.000 30.0 0.00 0.00 0.00 0.00 3.60
55.0 54 0.005 32.6 1.46 0.09 0.38 0.73 3.96
55.0 78 0.012 35.0 2.12 0.21 0.71 1.06 3.95
55.0 92 0.019 36.6 2.50 0.34 0.95 1.25 3.90
55.0 102 0.027 37.9 2.77 0.48 1.13 1.38 3.85
55.0 111 0.033 38.9 3.00 0.59 1.28 1.50 3.82
55.0 118 0.041 39.8 3.18 0.74 1.41 1.59 3.78
55.0 125 0.048 40.6 3.38 0.87 1.52 1.69 3.77
55.0 131 0.056 41.2 3.52 1.01 1.62 1.76 3.74
55.0 135 0.063 41.8 3.64 1.14 1.70 1.82 3.71
55.0 141 0.070 42.4 3.78 1.27 1.78 1.89 3.71
55.0 145 0.077 42.8 3.89 1.39 1.85 1.95 3.70
55.0 151 0.084 43.3 4.03 1.52 1.91 2.02 3.71
55.0 156 0.091 43.6 4.18 1.64 1.96 2.09 3.73
55.0 161 0.098 43.9 4.29 1.77 2.01 2.14 3.74
55.0 165 0.106 44 .2 4.40 1.90 2.05 2.20 3.75
55.0 169 0.113 445 4.51 2.04 2.08 2.26 3.77
55.0 174 0.120 447 4.62 2.16 2.1 2.31 3.80
55.0 178 0.128 44.8 4.73 2.31 2.13 2.37 3.83
55.0 184 0.135 45.0 4.87 2.44 2.16 2.44 3.88
55.0 187 0.143 45.1 4.95 2.57 2.17 2.48 3.90
55.0 190 0.150 45.2 5.03 2.70 2.19 2.52 3.93
55.0 195 0.158 45.3 5.14 2.84 2.20 2.57 3.97
55.0 199 0.165 45.3 5.25 2.97 2.21 2.63 4.02
55.0 201 0.173 454 5.30 3.11 2.22 2.65 4.03
55.0 205 0.181 45.4 5.38 3.25 2.22 2.69 4.07
55.0 209 0.188 455 5.49 3.39 2.22 2.74 4.12
55.0 212 0.195 45.5 5.57 3.51 2.23 2.78 4.16
55.0 215 0.202 455 5.62 3.64 2.23 2.81 4.18
55.0 218 0.209 45.5 5.70 3.77 2.22 2.85 4.22
55.0 224 0.224 454 5.85 4.02 2.22 2.93 4.31
55.0 233 0.246 45.3 6.06 4.43 2.20 3.03 443
55.0 239 0.261 45.1 6.18 4.69 2.18 3.09 4.52
55.0 249 0.284 449 6.41 5.10 2.15 3.21 4.66
55.0 253 0.299 44.8 6.51 5.37 213 3.25 4.73
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 80.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-415 Consolidation Pressure : 50.0 psi
Depth(ft): 60.5 Initial Sample Height: 5.600 in
Sample No.: 15 Initial Area of Sample: 5.367 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.591 in
Sample Description: Brown Sandy Lean Clay Final Sample Area (A)*: 5.569 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
80.0 0 0.000 30.0 0.00 0.00 0.00 0.00 7.20
80.0 85 0.005 32.9 2.20 0.09 0.42 1.10 7.88
80.0 158 0.011 37.5 4.08 0.20 1.07 2.04 8.17
80.0 206 0.018 41.3 5.31 0.32 1.63 2.65 8.22
80.0 242 0.025 44.5 6.23 0.45 2.09 3.1 8.22
80.0 271 0.032 47.2 6.97 0.57 2.47 3.48 8.21
80.0 296 0.039 494 7.60 0.70 2.79 3.80 8.21
80.0 316 0.046 51.2 8.10 0.83 3.05 4.05 8.21
80.0 332 0.053 52.6 8.50 0.95 3.25 4.25 8.20
80.0 345 0.061 53.7 8.82 1.09 3.41 4.41 8.21
80.0 356 0.067 54.5 9.09 1.20 3.52 4.55 8.22
80.0 365 0.075 55.1 9.31 1.33 3.61 4.66 8.25
80.0 371 0.082 55.5 9.45 1.46 3.67 4.73 8.25
80.0 378 0.088 55.9 9.62 1.58 3.73 4.81 8.28
80.0 385 0.096 56.2 9.78 1.71 3.77 4.89 8.32
80.0 389 0.103 56.4 9.87 1.84 3.80 4.94 8.34
80.0 395 0.110 56.5 10.01 1.97 3.82 5.01 8.39
80.0 398 0.118 56.6 10.07 2.1 3.83 5.04 8.41
80.0 402 0.125 56.7 10.16 2.23 3.84 5.08 8.44
80.0 406 0.132 56.7 10.25 2.36 3.85 5.12 8.48
80.0 410 0.140 56.7 10.34 2.50 3.85 5.17 8.52
80.0 413 0.147 56.7 10.40 2.64 3.84 5.20 8.55
80.0 416 0.154 56.7 10.46 2.76 3.84 5.23 8.59
80.0 419 0.162 56.6 10.52 2.89 3.83 5.26 8.63
80.0 423 0.169 56.6 10.61 3.03 3.82 5.30 8.68
80.0 426 0.176 56.5 10.67 3.15 3.82 5.33 8.72
80.0 428 0.184 56.4 10.70 3.28 3.81 5.35 8.74
80.0 431 0.191 56.4 10.76 3.41 3.79 5.38 8.79
80.0 434 0.198 56.3 10.82 3.54 3.78 5.41 8.83
80.0 436 0.205 56.2 10.86 3.67 3.77 5.43 8.86
80.0 444 0.226 55.9 11.02 4.05 3.72 5.51 8.99
80.0 449 0.241 55.6 11.11 4.31 3.69 5.55 9.06
80.0 456 0.264 55.2 11.23 4.72 3.63 5.62 9.19
80.0 461 0.285 54.9 11.31 5.10 3.58 5.66 9.28
80.0 467 0.300 54.6 11.43 5.36 3.54 5.71 9.37
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 105.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-415 Consolidation Pressure : 75.0 psi
Depth(ft): 60.5 Initial Sample Height: 5.600 in
Sample No.: 15 Initial Area of Sample: 5.367 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.595 in
Sample Description: Brown Sandy Lean Clay Final Sample Area (A)*: 5.562 sq.in.

Induced OCR= 1.0

Cell Load Axial Back Deviator Axial Pore Shear Normal

Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+S83")/2

(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
105.0 0 0.000 30.0 0.00 0.00 0.00 0.00 10.80
105.0 200 0.006 32.1 5.17 0.11 0.30 2.58 13.08
105.0 288 0.012 33.9 7.44 0.21 0.56 3.72 13.96
105.0 353 0.018 35.7 9.10 0.32 0.82 4.55 14.54
105.0 401 0.024 37.3 10.35 0.43 1.06 517 14.92
105.0 446 0.030 39.1 11.47 0.54 1.31 5.74 15.23
105.0 482 0.036 40.8 12.39 0.64 1.55 6.19 15.44
105.0 512 0.042 42.3 13.16 0.75 1.77 6.58 15.61
105.0 541 0.048 44.0 13.88 0.86 2.02 6.94 15.73
105.0 560 0.054 45.4 14.35 0.97 2.21 7.18 15.76
105.0 577 0.060 46.7 14.78 1.07 2.41 7.39 15.78
105.0 627 0.090 51.1 15.98 1.61 3.04 7.99 15.75
105.0 649 0.120 52.9 16.44 2.14 3.30 8.22 15.72
105.0 671 0.171 54.4 16.85 3.06 3.52 8.43 15.71
105.0 687 0.215 55.1 17.09 3.85 3.61 8.55 15.74
105.0 699 0.262 55.3 17.26 4.69 3.65 8.63 15.78
105.0 711 0.308 55.4 17.39 5.50 3.65 8.70 15.84
105.0 720 0.353 55.2 17.47 6.30 3.63 8.73 15.90
105.0 730 0.400 55.0 17.54 7.15 3.60 8.77 15.97
105.0 739 0.445 54.7 17.61 7.95 3.55 8.80 16.05
105.0 748 0.492 54.4 17.66 8.78 3.51 8.83 16.12
105.0 753 0.537 54.0 17.63 9.60 3.45 8.81 16.16
105.0 761 0.583 53.5 17.64 10.43 3.38 8.82 16.24
105.0 767 0.630 53.0 17.62 11.26 3.31 8.81 16.30
105.0 771 0.676 52.5 17.55 12.09 3.24 8.78 16.34
105.0 778 0.721 52.0 17.54 12.89 3.17 8.77 16.40
105.0 783 0.768 51.5 17.49 13.72 3.10 8.74 16.45
105.0 791 0.813 51.0 17.51 14.53 3.03 8.75 16.53
105.0 795 0.858 50.5 17.42 15.34 2.95 8.71 16.56
105.0 800 0.904 50.0 17.37 16.16 2.88 8.68 16.60
105.0 807 0.950 49.6 17.35 16.97 2.82 8.68 16.66
105.0 812 0.995 491 17.28 17.78 2.76 8.64 16.68
105.0 821 1.041 48.8 17.30 18.60 2.71 8.65 16.74
105.0 825 1.085 48.4 17.22 19.39 2.66 8.61 16.76
105.0 834 1.131 481 17.23 20.22 2.61 8.62 16.81
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NORMAL STRESS, P’ (ksf)
Project Name: Westside Subway Extension Confining Pressures: Mod. Cal.
Project No.: 4953-11-1423 Sample Description: Brown Sandy Lean Clay
Boring No.: G-415 Avg. Dry Unit Weight (pcf): 112.9
Sample No.: 15 Avg. Initial Moisture Content (%): 17.7
Depth (ft): 60.5 Confining Pressure: 25.0, 50.0, 75.0 psi
CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767
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Project Name:

Project No.:
Boring No.:

Sample No.:
Depth (ft):

4953-11-1423
G-415

15

60.5

Westside Subway Extension

Sample Type: Mod. Cal.

Sample Description: Brown Sandy Lean Clay
Avg. Dry Unit Weight (pcf): 112.9

Avg. Initial Moisture Content (%): 17.7

Confining Pressures: 25.0, 50.0, 75.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT

ASTM D 4767
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-415 Reviewed by: AP Date:  05-14-15
Sample No.: 21 Sample Description: Dark Gray Fat Clay
Depth(ft): 90.5
Sample Type: Mod. Cal. Confining Pressure = 40.0 psi
Diameter (in) 2.627 2.627 2.627  Avg. = 2.627
Height (in) 5.645 5.645 5.645 Avg. = 5.645
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.420 5.293
Moisture Content (%) 38.18 38.87
Wet Weight (gms) 39.65 1042.40
Dry Weight (gms) 29.41 789.95
Container Weight (gms) 2.59 140.54
Density and Saturation
Wet Weight (gms) 907.31
Container Weight (gms) 0.00
Wet Density (pcf) 113.0
Dry Density (pcf) 81.8
Initial Void Ratio 1.061
% Saturation 97.2 :
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 70.0 Initial Burette Ht.(cm)= 85.6
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 67.4
Eff. Consol. Stress (psi) = 40.0 Final Height (in)= 5.570
Induced OCR = 1.0 Initial Volume (cu.in)= 30.597
Change in Ht. of Specimen (in) = 0.0747 Final Volume (cu.in) = 29.486
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 6.94
Time to 50% primary Consolidation (min) = 15 Eff. Minor Principal stress (ksf) = 3.26
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 10.20

Axial Strain (%) = 5.47
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-415 Reviewed by: AP Date:  05-14-15
Sample No.: 21 Sample Description: Dark Gray Fat Clay
Depth(ft): 90.5
Sample Type: Mod. Cal. Confining Pressure = 60.0 psi
Diameter (in) 2.627 2.627 2.627  Avg. = 2.627
Height (in) 5.645 5.645 5.645 Avg. = 5.645
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.420 5.651
Moisture Content (%) 38.18 38.87
Wet Weight (gms) 39.65 1042.40
Dry Weight (gms) 29.41 789.95
Container Weight (gms) 2.59 140.54
Density and Saturation
Wet Weight (gms) 907.31
Container Weight (gms) 0.00
Wet Density (pcf) 113.0
Dry Density (pcf) 81.8
Initial Void Ratio 1.061
% Saturation 97.2
Assumed Specific Gravity = 2.70

Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 90.0 Initial Burette Ht.(cm)= 67.3
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 59.2
Eff. Consol. Stress (psi) = 60.0 Final Height (in)= 5.635
Induced OCR= 1.0 Initial Volume (cu.in)= 30.597
Change in Ht. of Specimen (in) = 0.0100 Final Volume (cu.in) = 30.102
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 10.03
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 4.59
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 14.62

Axial Strain (%) = 4.73
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Test Procedure: ASTM D 4767

Project Name: Westside Subway Extension Tested by: ST Date:  05-08-15
Project No.: 4953-11-1423 Input Data by: KM Date: 05-14-15
Boring No.: G-415 Reviewed by: AP Date:  05-14-15
Sample No.: 21 Sample Description: Dark Gray Fat Clay
Depth(ft): 90.5
Sample Type: Mod. Cal. Confining Pressure = 80.0 psi
Diameter (in) 2.627 2.627 2.627  Avg. = 2.627
Height (in) 5.645 5.645 5.645 Avg. = 5.645
BEFORE CONSOLIDATION AFTER CONSOLIDATION
Area (in?) 5.420 5.583
Moisture Content (%) 38.18 38.87
Wet Weight (gms) 39.65 1042.40
Dry Weight (gms) 29.41 789.95
Container Weight (gms) 2.59 140.54
Density and Saturation
Wet Weight (gms) 907.31
Container Weight (gms) 0.00
Wet Density (pcf) 113.0
Dry Density (pcf) 81.8
Initial Void Ratio 1.061
% Saturation 97.2
Assumed Specific Gravity = 2.70
Back Pressure Saturation
B Value (%) = 96 Change in Ht. of the Specimen (in)= 0
Consolidation
Cell Pressure (psi) = 110.0 Initial Burette Ht.(cm)= 59.2
Back Pressure(psi) = 30.0 Final Burette Ht.(cm)= 49.6
Eff. Consol. Stress (psi) = 80.0 Final Height (in)= 5.642
Induced OCR = 1.0 Initial Volume (cu.in)= 30.597
Change in Ht. of Specimen (in) = 0.0027 Final Volume (cu.in) = 30.011
Shear At Failure
Rate of Deformation (in/min)= 0.005 Deviator Stress (ksf) = 13.54
Time to 50% primary Consolidation = 15 Eff. Minor Principal stress (ksf) = 6.75
Failure Mode: Bulging Failure Eff. Major Principal stress (ksf) = 20.29
Axial Strain (%) = 6.44
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 70.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-415 Consolidation Pressure : 40.0 psi
Depth(ft): 90.5 Initial Sample Height: 5.645 in
Sample No.: 21 Initial Area of Sample: 5.420 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.570 in
Sample Description: Dark Gray Fat Clay Final Sample Area (A)*: 5.293 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
70.0 0 0.000 30.0 0.00 0.00 0.00 0.00 5.76
70.0 66 0.005 31.3 1.79 0.08 0.18 0.90 6.47
70.0 93 0.011 32.4 2.52 0.20 0.35 1.26 6.67
70.0 109 0.018 33.5 2.96 0.33 0.50 1.48 6.74
70.0 122 0.026 34.5 3.30 0.46 0.65 1.65 6.77
70.0 131 0.032 35.5 3.54 0.58 0.78 1.77 6.75
70.0 140 0.040 36.3 3.78 0.71 0.91 1.89 6.74
70.0 147 0.047 37.2 3.96 0.85 1.03 1.98 6.71
70.0 153 0.055 37.9 4.12 0.98 1.14 2.06 6.68
70.0 158 0.062 38.7 4.25 1.11 1.25 213 6.64
70.0 163 0.069 39.3 4.38 1.23 1.34 2.19 6.61
70.0 168 0.076 40.0 4.51 1.36 1.43 2.25 6.58
70.0 172 0.083 40.5 4.61 1.49 1.52 2.30 6.55
70.0 177 0.091 411 4.74 1.62 1.59 2.37 6.54
70.0 181 0.098 41.5 4.84 1.75 1.66 242 6.52
70.0 185 0.105 42.0 4.94 1.88 1.73 2.47 6.50
70.0 189 0.112 42.4 5.04 2.01 1.79 2.52 6.49
70.0 193 0.119 42.8 5.14 2.14 1.85 2.57 6.48
70.0 197 0.127 43.2 5.24 2.28 1.90 2.62 6.48
70.0 200 0.134 43.5 5.31 2.40 1.95 2.66 6.47
70.0 204 0.141 43.9 5.41 2.54 1.99 2.70 6.47
70.0 207 0.149 441 5.48 2.67 2.04 2.74 6.46
70.0 210 0.156 44 .4 5.55 2.81 2.07 2.78 6.46
70.0 213 0.164 44.6 5.62 2.94 2.1 2.81 6.47
70.0 216 0.171 44.8 5.70 3.08 2.14 2.85 6.47
70.0 219 0.179 451 5.77 3.22 217 2.88 6.48
70.0 222 0.187 45.3 5.84 3.35 2.20 2.92 6.48
70.0 224 0.193 45.4 5.88 3.47 2.22 2.94 6.48
70.0 227 0.201 45.6 5.95 3.61 2.25 2.98 6.49
70.0 231 0.208 45.8 6.05 3.74 2.27 3.02 6.51
70.0 237 0.223 46.1 6.19 4.00 2.32 3.09 6.53
70.0 246 0.245 46.5 6.40 4.40 2.38 3.20 6.58
70.0 256 0.268 46.9 6.63 4.80 243 3.31 6.64
70.0 262 0.282 471 6.77 5.06 2.47 3.38 6.68
70.0 270 0.305 47.4 6.94 5.47 2.50 3.47 6.73
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 90.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-415 Consolidation Pressure : 60.0 psi
Depth(ft): 90.5 Initial Sample Height: 5.645 in
Sample No.: 21 Initial Area of Sample: 5.420 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.635 in
Sample Description: Dark Gray Fat Clay Final Sample Area (A)*: 5.651 sq.in.

Induced OCR= 1.0
Cell Load Axial Back Deviator Axial Pore Shear Normal
Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-S3) (S1-S3)/2 | (S1'+83")/2
(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
90.0 1 0.000 30.0 0.03 0.00 0.00 0.01 8.65
90.0 89 0.005 34.0 2.27 0.09 0.58 1.13 9.19
90.0 137 0.012 37.5 3.48 0.21 1.08 1.74 9.30
90.0 170 0.019 40.4 4.32 0.34 1.49 2.16 9.31
90.0 196 0.026 42.8 4.97 0.46 1.85 2.49 9.28
90.0 218 0.033 451 5.52 0.59 2.18 2.76 9.22
90.0 238 0.040 47.3 6.02 0.71 2.49 3.01 9.17
90.0 257 0.047 49.2 6.49 0.84 2.77 3.25 9.12
90.0 273 0.054 50.9 6.89 0.96 3.01 3.44 9.07
90.0 287 0.061 52.4 7.23 1.08 3.23 3.62 9.03
90.0 301 0.068 53.7 7.58 1.21 3.41 3.79 9.01
90.0 312 0.075 54.7 7.84 1.34 3.56 3.92 9.00
90.0 321 0.082 55.6 8.06 1.46 3.69 4.03 8.98
90.0 331 0.089 56.4 8.30 1.58 3.80 4.15 8.99
90.0 338 0.096 57.0 8.47 1.71 3.88 4.23 8.99
90.0 346 0.104 57.5 8.65 1.84 3.96 4.33 9.01
90.0 353 0.111 57.9 8.82 1.97 4.01 4.41 9.03
90.0 359 0.118 58.2 8.96 2.10 4.07 4.48 9.05
90.0 365 0.126 58.5 9.09 2.23 4.11 4.55 9.08
90.0 370 0.134 58.7 9.20 2.37 4.14 4.60 9.11
90.0 374 0.141 58.9 9.29 2.50 4.17 4.65 9.12
90.0 378 0.148 59.1 9.38 2.63 4.18 4.69 9.15
90.0 382 0.156 59.2 9.46 2.76 4.20 4.73 9.17
90.0 385 0.163 59.2 9.53 2.89 4.21 4.76 9.19
90.0 388 0.171 59.2 9.59 3.03 4.21 4.79 9.22
90.0 392 0.178 59.2 9.67 3.16 4.21 4.84 9.27
90.0 394 0.186 59.2 9.71 3.29 4.20 4.85 9.29
90.0 397 0.193 59.2 9.77 3.42 4.20 4.89 9.33
90.0 399 0.200 59.1 9.81 3.54 4.19 4.90 9.35
90.0 401 0.207 59.1 9.84 3.67 4.19 4.92 9.37
90.0 406 0.222 59.0 9.94 3.94 4.17 4.97 9.44
90.0 411 0.244 58.7 10.02 4.34 413 5.01 9.52
90.0 413 0.267 58.1 10.03 4.73 4.05 5.01 9.60
90.0 407 0.282 57.3 9.85 5.00 3.92 4.93 9.64
90.0 402 0.304 55.1 9.70 5.39 3.62 4.85 9.87
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CONSOLIDATED UNDRAINED TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
Project Name: Westside Subway Extension Cell Pressure: 110.0 psi
Project No: 4953-11-1423 Back Pressure : 30.0 psi
Boring No.: G-415 Consolidation Pressure : 80.0 psi
Depth(ft): 90.5 Initial Sample Height: 5.645 in
Sample No.: 21 Initial Area of Sample: 5.420 sq.in.
Sample Type: Mod. Cal. Final Sample Ht.* (L): 5.642 in
Sample Description: Dark Gray Fat Clay Final Sample Area (A)*: 5.5683 sq.in.

Induced OCR= 1.0

Cell Load Axial Back Deviator Axial Pore Shear Normal

Pressure Deformation | Pressure Stress Strain Pressure Stress Stress
Change q p'
(S1-83) (S1-83)/2 | (S1'+S83")/2

(psi) (Ibs) (in) (psi) (ksf) (%) (ksf) (ksf) (ksf)
110.0 0 0.000 30.0 0.00 0.00 0.00 0.00 11.52
110.0 117 0.006 32.1 3.01 0.11 0.30 1.51 12.73
110.0 176 0.012 34.0 4.53 0.21 0.57 2.26 13.21
110.0 218 0.018 35.8 5.60 0.32 0.83 2.80 13.49
110.0 249 0.024 37.4 6.39 0.43 1.06 3.20 13.65
110.0 274 0.030 38.8 7.03 0.53 1.27 3.51 13.77
110.0 298 0.036 40.3 7.64 0.64 1.48 3.82 13.86
110.0 319 0.042 41.5 8.17 0.74 1.66 4.08 13.95
110.0 341 0.048 431 8.72 0.85 1.88 4.36 14.00
110.0 360 0.054 44.5 9.20 0.96 2.09 4.60 14.03
110.0 374 0.060 45.5 9.54 1.06 2.23 4.77 14.06
110.0 425 0.090 51.3 10.79 1.60 3.07 5.40 13.85
110.0 447 0.120 55.8 11.28 213 3.71 5.64 13.45
110.0 467 0.132 57.6 11.77 2.34 3.98 5.89 13.43
110.0 495 0.179 59.4 12.37 3.17 4.24 6.19 13.47
110.0 520 0.225 61.0 12.88 3.98 4.47 6.44 13.49
110.0 539 0.271 62.2 13.24 4.81 4.63 6.62 13.51
110.0 551 0.318 62.8 13.40 5.63 4.73 6.70 13.49
110.0 561 0.363 63.1 13.54 6.44 4.77 6.77 13.52
110.0 565 0.409 62.9 13.51 7.25 4.74 6.76 13.54
110.0 566 0.456 62.8 13.43 8.07 4.72 6.72 13.52
110.0 564 0.501 61.5 13.26 8.89 4.54 6.63 13.61
110.0 559 0.549 60.7 13.02 9.72 442 6.51 13.61
110.0 551 0.595 58.9 12.72 10.54 4.16 6.36 13.72
110.0 546 0.642 57.6 12.47 11.38 3.98 6.24 13.78
110.0 534 0.689 56.7 12.09 12.22 3.84 6.05 13.73
110.0 530 0.736 55.6 11.88 13.04 3.69 5.94 13.77
110.0 522 0.782 54.5 11.60 13.86 3.53 5.80 13.79
110.0 516 0.829 53.3 11.36 14.69 3.35 5.68 13.85
110.0 509 0.876 52.2 11.09 15.52 3.20 5.55 13.86
110.0 510 0.922 51.3 11.00 16.33 3.07 5.50 13.95
110.0 505 0.968 50.1 10.80 17.16 2.90 5.40 14.02
110.0 502 1.015 49.0 10.62 17.98 2.73 5.31 14.10
110.0 503 1.061 48.5 10.54 18.80 2.66 5.27 14.13
110.0 503 1.106 47.2 10.43 19.61 2.48 5.22 14.26
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Sample No.: 21 Avg. Initial Moisture Content (%): 38.2
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CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767
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Project Name: Westside Subway Extension Sample Type: Mod. Cal.

Project No.: 4953-11-1423 Sample Description: Dark Gray Fat Clay
Boring No.: G-415 Avg. Dry Unit Weight (pcf): 81.8

Sample No.: 21 Avg. Initial Moisture Content (%): 38.2

Depth (ft): 90.5 Confining Pressures: 40.0, 60.0, 80.0 psi

CU TRIAXIAL MULTI-STAGE TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767
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Note: Water added to sample after consolidation under a load of 3.6 kips per square foot.

Prepared/Date: AH/JF 5/16/11
Checked/Date: LT 8/16/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561

Figure D-3.1.1
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Checked/Date: LT 8/16/11

MTA Westside Subway Extension CONSOLIDATION TEST DATA
Los Angeles, California ame Project No.: 4953-10-1561
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Boring No. : E-132B
Sample No.: 2
Depth (feet): 10.5

Sample Type: Mod Cal

Soil Description: Sandy Lean Clay

Remarks: Swell =

Initial Dry Unit Weight (pcf): 116.0

Initial Moisture Content (%): 13.8
Final Moisture Content (%): 18.1
Assumed Specific Gravity: 2.7
Initial Void Ratio: 0.45

6.17% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project No.:
Date:
AP No:

Project Name: Westside Subway Extension

4953-11-1423

4/25/2015

15-0361

Figure D-3.2.1
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Boring No. : E-132B Initial Dry Unit Weight (pcf): 96.8
Sample No.: 4 Initial Moisture Content (%): 26.3
Depth (feet): 20.5 Final Moisture Content (%): 27.6
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Fat Clay w/sand Initial Void Ratio: 0.74
Remarks: Swell = 2.65% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Subway Extension

Project No.:  4953-11-1423
Date: 4/25/2015
AP No: 15-0361

Figure D-3.2.2
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Boring No. : E-132B Initial Dry Unit Weight (pcf): 112.8
Sample No.: 6 Initial Moisture Content (%): 16.4
Depth (feet): 30.5 Final Moisture Content (%): 18.6
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Sandy Lean Clay Initial Void Ratio: 0.49

Remarks: Swell =

7.04% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project No.:
Date:
AP No:

Project Name: Westside Subway Extension

4953-11-1423
4/25/2015
15-0361

Figure D-3.2.3
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Boring No. : E-132B Initial Dry Unit Weight (pcf):  104.3
Sample No.: 12 Initial Moisture Content (%): 8.8
Depth (feet): 60.5 Final Moisture Content (%): 16.8
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Poorly-Graded Sand w/silt & gravel Initial Void Ratio: 0.62

Remarks: Collapse= 0.25% upon inundation

Project Name: Westside Subway Extension

CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 4/25/2015
AP No: 15-0361

Figure D-3.2.4




AP Engineering & Testing, Inc.

CONSOLIDATION (Percent of Sample Thickness)

VERTICAL STRESS (ksf)

0.1 1 10 100
0 \
1 \\\\‘\
2 \
N
3 - .‘\\~§ \
B S
4 ~
—y
5
6 i
7
8 €1
9 €1
10
=—O=—At Field Moisture =—@=After Saturation
Boring No. : E-132B Initial Dry Unit Weight (pcf): 101.5
Sample No.: 14 Initial Moisture Content (%): 15.9
Depth (feet): 70.5 Final Moisture Content (%): 20.1
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 0.66

Remarks: Collapse=

0.04%

upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Subway Extension

Project No.:
Date:
AP No:

4953-11-1423

4/25/2015

15-0361

Figure D-3.2.5
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Boring No. : E-132C Initial Dry Unit Weight (pcf): 109.9
Sample No.: 2 Initial Moisture Content (%): 18.2
Depth (feet): 10.5 Final Moisture Content (%): 16.3
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Clayey Sand Initial Void Ratio: 0.53

Remarks: Swell =

0.40% upon inundation
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Project No.:
Date:
AP No:

Project Name: Westside Subway Extension
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Boring No. : E-132C Initial Dry Unit Weight (pcf):  105.3
Sample No.: 8 Initial Moisture Content (%): _ 11.8
Depth (feet): 40.5 Final Moisture Content (%): 212
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Clayey Sandstone Initial Void Ratio: 0.60

Remarks: Swell =

0.65% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project No.:
Date:
AP No:

Project Name: Westside Subway Extension

4953-11-1423
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Boring No. : E-132C Initial Dry Unit Weight (pcf): 105.9
Sample No.: 16 Initial Moisture Content (%): 13.8
Depth (feet): 63 Final Moisture Content (%): 19.5
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 0.59
Remarks: Swell = 0.06% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Subway Extension

Project No.:  4953-11-1423
Date: 4/18/2015
AP No: 15-0361
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Boring No. : E-132C Initial Dry Unit Weight (pcf): ~ 91.8
Sample No.: 24 Initial Moisture Content (%): 6.0
Depth (feet): 83 Final Moisture Content (%). 245
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Poorly-Graded Sand w/silt Initial Void Ratio: 0.83

Remarks: Collapse= 0.44%

upon inundation

Project Name: Westside Subway Extension

CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 4/18/2015
AP No: 15-0361
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Boring No. : E-132C Initial Dry Unit Weight (pcf): 121.8
Sample No.: 28 Initial Moisture Content (%): 13.1
Depth (feet): 93 Final Moisture Content (%): 13.0
Sample Type: Mod Cal Assumed Specific Gravity: 2.7

Soil Description:  Silty Sand

Initial Void Ratio:

Remarks: Swell =

0.00%

upon inundation

CONSOLIDATION CURVE

ASTM D 2435

Project Name: Westside Subway Extension
Project No.:  4953-11-1423

Date:
AP No:

4/18/2015

15-0361

Figure D-3.2.10




AP Engineering & Testing, Inc.

CONSOLIDATION (Percent of Sample Thickness)

VERTICAL STRESS (ksf)

0.1 1 10 100
-2
-1 ®
00 ~
1 41
2
3
N
4 i
5 \
6 —
[ ~—0-
8 N ~\
9
10 1
1 ¢
12
13 1
14 1
15
=—O=—At Field Moisture =—@=After Saturation
Boring No. : E-133A Initial Dry Unit Weight (pcf): 115.5
Sample No.: 4 Initial Moisture Content (%): 14.8
Depth (feet): 20.5 Final Moisture Content (%): 14.5
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Sandy Clay Initial Void Ratio: 0.46
Remarks: Swell = 0.76% upon inundation

CONSOLIDATION CURVE Project No.:
ASTM D 2435 Date:
AP No:

Project Name: Westside Subway Extension

4953-11-1423

4/18/2015

15-0361

Figure D-3.2.11
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Boring No. : E-133A Initial Dry Unit Weight (pcf): 109.7
Sample No.: 8 Initial Moisture Content (%): 8.7
Depth (feet): 40.5 Final Moisture Content (%): 15.3
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 0.54
Remarks: Swell = 0.00% upon inundation

Project Name: Westside Subway Extension

CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 4/18/2015
AP No: 15-0361

Figure D-3.2.12
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=—O=—At Field Moisture =—@=After Saturation
Boring No. : E-133A Initial Dry Unit Weight (pcf): 91.6
Sample No.: 12 Initial Moisture Content (%): 12.0
Depth (feet): 60.5 Final Moisture Content (%): 25.6
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 0.84
Remarks: Swell = 0.01% upon inundation

Project Name: Westside Subway Extension

CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 4/18/2015
AP No: 15-0361

Figure D-3.2.13
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Boring No. : E-133A Initial Dry Unit Weight (pcf):  94.1
Sample No.: 20 Initial Moisture Content (%): _ 27.3
Depth (feet): 100 Final Moisture Content (%). 274
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Sandy Claystone Initial Void Ratio: 0.79

Remarks: Swell =

2.51% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Subway Extension
Project No.:  4953-11-1423

Date: 4/18/2015

AP No: 15-0361

Figure D-3.2.14
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=—O=—At Field Moisture =—@=After Saturation
Boring No. : E-133A Initial Dry Unit Weight (pcf): 107.4
Sample No.: 22 Initial Moisture Content (%): 15.8
Depth (feet): 110 Final Moisture Content (%): 22.5
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Sandy Clay Initial Void Ratio: 0.57
Remarks: Swell = 0.77% upon inundation
Project Name: Westside Subway Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 4/18/2015
AP No: 15-0361

Figure D-3.2.15
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=—O=—At Field Moisture =—@=After Saturation
Boring No. : G-412 Initial Dry Unit Weight (pcf): 84.3
Sample No.: 19 Initial Moisture Content (%): 7.9
Depth (feet): 68 Final Moisture Content (%): 29.0
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 1.00

Remarks: Collapse=

1.38% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Subway Extension

Project No.:  4953-11-1423

Date: 4/18/2015

AP No: 15-0361

Figure D-3.2.16
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Boring No. : G-412 Initial Dry Unit Weight (pcf): 98.8
Sample No.: 25 Initial Moisture Content (%): 4.1
Depth (feet): 83 Final Moisture Content (%): 19.9
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Poorly-Graded Sand w/silt Initial Void Ratio: 0.71

Remarks: Collapse=

0.21%

upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Subway Extension

Project No.:
Date:
AP No:

4953-11-1423

4/18/2015

15-0361

Figure D-3.2.17
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=—O=—At Field Moisture =—@=After Saturation
Boring No. : G-413 Initial Dry Unit Weight (pcf): 104.0
Sample No.: 2 Initial Moisture Content (%): 20.3
Depth (feet): 9.5 Final Moisture Content (%): 21.7
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Sandy Lean Clay Initial Void Ratio: 0.62

Remarks: Swell =

1.76% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Subway Extension
Project No.:  4953-11-1423

Date: 5/1/2015

AP No: 15-0361

Figure D-3.2.18
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Boring No. : G-413 Initial Dry Unit Weight (pcf): 108.0

Sample No.: 10 Initial Moisture Content (%): 9.2

Depth (feet): 45.5 Final Moisture Content (%): 17.5

Sample Type: Mod Cal Assumed Specific Gravity: 2.7

Soil Description:  Silty Sand Initial Void Ratio: 0.56

Remarks: Swell = 0.00% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Subway Extension

Project No.:  4953-11-1423
Date: 5/1/2015
AP No: 15-0361

Figure D-3.2.19
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=—O=—At Field Moisture =—@=After Saturation
Boring No. : G-413 Initial Dry Unit Weight (pcf): 117.3
Sample No.: 20 Initial Moisture Content (%): 16.0
Depth (feet): 95.5 Final Moisture Content (%): 171
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description: Clayey Sand Initial Void Ratio: 0.44
Remarks: Swell = 0.99% upon inundation
Project Name: Westside Subway Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 5/1/2015
AP No: 15-0361

Figure D-3.2.20
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Boring No. : G-413 Initial Dry Unit Weight (pcf): 95.2
Sample No.: 24 Initial Moisture Content (%): 13.7
Depth (feet): 115.5 Final Moisture Content (%): 27.8
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 0.77

Remarks: Swell =

0.01%

upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Subway Extension

Project No.:
Date:
AP No:

4953-11-1423

5/1/2015

15-0361

Figure D-3.2.21
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Boring No. : G-414

Sample No.: 3

Depth (feet): 15.5

Sample Type: Mod Cal

Soil Description: Sandy Lean Clay

=—@— After Saturation

Initial Dry Unit Weight (pcf): 119.0

Initial Moisture Content (%): 10.7

Final Moisture Content (%): 14.2

Assumed Specific Gravity: 2.7

Initial Void Ratio: 042

Remarks: Swell = 2.40%

upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Subway Extension

Project No.:  4953-11-1423
Date: 5/7/2015
AP No: 15-0361

Figure D-3.2.22
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=—O=—At Field Moisture =—@=After Saturation
Boring No. : G-414 Initial Dry Unit Weight (pcf): 104.4
Sample No.: 16 Initial Moisture Content (%): 18.9
Depth (feet): 66.5 Final Moisture Content (%): 22.0
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 0.61

Remarks: Swell =

0.20% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project No.:
Date:
AP No:

Project Name: Westside Subway Extension

4953-11-1423

5/1/2015

15-0361

Figure D-3.2.23
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Boring No. : G-414 Initial Dry Unit Weight (pcf): 95.2
Sample No.: 20 Initial Moisture Content (%): 26.2
Depth (feet): 78.5 Final Moisture Content (%): 27.8
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 0.77

Remarks: Swell =

0.11% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project Name: Westside Subway Extension
Project No.:  4953-11-1423

Date: 5/1/2015

AP No: 15-0361

Figure D-3.2.24
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=—O=—At Field Moisture =—@=After Saturation
Boring No. : G-414 Initial Dry Unit Weight (pcf): 106.4
Sample No.: 26 Initial Moisture Content (%): 20.3
Depth (feet): 96.5 Final Moisture Content (%): 20.0
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 0.58
Remarks: Swell = 0.28% upon inundation
Project Name: Westside Subway Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 5/1/2015
AP No: 15-0361

Figure D-3.2.25
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Boring No. : G-414 Initial Dry Unit Weight (pcf): 108.7
Sample No.: 30 Initial Moisture Content (%): 14.7
Depth (feet): 115.5 Final Moisture Content (%): 23.7
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Silty Sand Initial Void Ratio: 0.55
Remarks: Swell = 0.19% upon inundation

CONSOLIDATION CURVE Project No.:
ASTM D 2435 Date:
AP No:

Project Name: Westside Subway Extension

4953-11-1423

5/1/2015

15-0361

Figure D-3.2.26
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=0O=At Field Moisture

Boring No. : G-415
Sample No.: 2
Depth (feet): 9.5

Sample Type: Mod Cal

Soil Description: Sandy Lean Clay

Remarks: Swell =

—@— After Saturation

Initial Dry Unit Weight (pcf): 105.7

Initial Moisture Content (%): _ 19.2
Final Moisture Content (%): _ 18.5
Assumed Specific Gravity: 2.7
Initial Void Ratio: 0.59

0.54% upon inundation

CONSOLIDATION CURVE
ASTM D 2435

Project No.:
Date:
AP No:

Project Name: Westside Subway Extension

4953-11-1423

5/1/2015

15-0361

Figure D-3.2.27
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Boring No. : G-415 Initial Dry Unit Weight (pcf):  109.4

Sample No.: 10 Initial Moisture Content (%): _ 17.3

Depth (feet): 37.5 Final Moisture Content (%). _ 17.9

Sample Type: Mod Cal Assumed Specific Gravity: 2.7

Soil Description:  Sandy Lean Clay Initial Void Ratio: __ 054

Remarks: Swell = 0.96%

upon inundation

CONSOLIDATION CURVE Project No.:
ASTM D 2435 Date:
AP No:

Project Name: Westside Subway Extension

4953-11-1423

5/1/2015

15-0361

Figure D-3.2.28
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Boring No. : G-415 Initial Dry Unit Weight (pcf):  114.9
Sample No.: 14 Initial Moisture Content (%): 16.6
Depth (feet): 55.5 Final Moisture Content (%): 15.5
Sample Type: Mod Cal Assumed Specific Gravity: 2.7
Soil Description:  Clay Initial Void Ratio: 0.47

Remarks: Swell =

0.10% upon inundation

CONSOLIDATION CURVE

ASTM D 2435

Project Name: Westside Subway Extension
Project No.:  4953-11-1423

Date: 5/1/2015

AP No: 15-0361

Figure D-3.2.29




AP Engineering & Testing, Inc.

VERTICAL STRESS (ksf)

10

CONSOLIDATION (Percent of Sample Thickness)

SANMPLE WAS USED FOR GV TR
WOV ENOUGER 10 RUN RIS TEST.

=O=— At Field Moisture

Boring No. : G-415
Sample No.: 21
Depth (feet): 90.5

Sample Type: Mod Cal

Soil Description:  Claystone

Initial Dry Unit Weight (pcf):
Initial Moisture Content (%):
Final Moisture Content (%):
Assumed Specific Gravity:

Initial Void Ratio:

Remarks:
Project Name: Westside Subway Extension
CONSOLIDATION CURVE Project No.:  4953-11-1423
ASTM D 2435 Date: 5/1/2015
AP No: 15-0361

Figure D-3.2.30
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NOTE: Water added to sample fram Boring 18 at 4' after
consclidation due to 6,400 p.s.f. load.
Remaining test at field moisture content.
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consolidation due to 7,250 p.s.f. load.
Remaining test at field moisture content.
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ot

. BY

(&1

i ”77 <

o

JOB

INCH

INCHES PER

IN

CONSOLIDATION

0.02

0.0k

0.06

0.08

0.10

0.12

LOAD

IN POUNDS PER SQUARE FOOT

o O o 0.0 o & P
o o P O o0 o OO0 o0 P o
& & XS Q® S L F 0%
Boring 21jat 19!
" ST
T — - Boring 20 at 67
I e / LEAN CLAY
\\\ A
\ \\
I — (rebound) N \\‘\\\
\'\\. ( _\-\_\\\h \
——<boung) T
\\\
-\\\ A
e
NOTE: Tests at field moisture.content. . ..

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.9

PLATE A-LE




BY

 6-26-62

T
N

DATE

62352

JOB

INCHES PER

INCH

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT
84 06 08 10 20 3.0 40 60 80 100 200 30.0
I~ o
e
\\f\\\
0.01 e N~ Y
— e Boring 1 at| 70!
(reko;:td) : /~ SILTY SAND
™
N
0.02 ™
\\ Boring 1 at 35°'
AN OORLY GRADED
\ww\\\\\ \<:\\ SAND
. AN /
0.03 o \\\é
Tl nd ~
~\§\\\‘§‘\. S) \\\\\\ - \\\
N\\\\\\\\N\~\\\\\
0.04
0.05
0.06
0.07
NOTE: Tests at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure—Db=3~=

w

H

P

2 ATF A-GA-




DATE .&-26-G2

L2553

fg

To DD

BY

JOB

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

%.4 06 08 10 20 3.0 40 6.0 80 100 200 300
Boring 2 at 14
\ / SILT
0.01 \\\“\s
\\\ N
Sy
_
N
0.02
N | Boring 2 at 29'
\ /~SILTY SAND
0.0 \\\ / |
::::\\\ \\\\ //
X
N Puads) \ N
0.04} \ \\
T \
T
0.05 |
0.0
0. 07

NOTE: Water added to sample at 14' after consolidation under a
load of 3.6 kips per square foot.The other sample tested at
field moisture content.

<

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.11 PLATE A-4B



7o Dp fg

BY

. 6-26-62
C

DATE

42353

OB

J

()

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

6).4 06 08 10 20 3.0 40 60 80 100 200 30.0
0.01 Botring 3| at &'
+ SILTY [SAND
\
a2 “‘\\\ Boring 3 at 39°
\\ /SILTY SAND
NN
\\~
_— N \(
\\
0.03 ——{Eeboungy- N
—— N
\\1’\~\ A
0. 04—
\\ \
N \
(l‘@bo \
0.05 ]
\\\
\\
™~
0,06
0.07
NOTE: Water added to sample at 6' .aficr cousclidatlicw uder a

load of 7.2 kips per square foot. The other sample tested at
field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.12 PLATE A-4C




LOAD IN KIPS PER SQUARE FOOT

~
_ %4 06 08 10 20 3.0 40 6.0 80 100 200 300
\\
0.01 ‘\\
Boring 4| at B
SILTY SAND

fg
INCH

0.02 h
N

S x \\\
] L
L o \\\\ \\\
> L N
L 0.03 N
S N
g . (
3 _ Creg) N\
: i & \
- Z  0.04 . A\
3 \ . ~
\ O
[ = ™
- I~
w < ~
Z ..O. \\
a - S
O
2 o0.05
o
(&
(’\‘
N
N
8
0.006
©
O
e
0.07
NOTE: Water added to sample after comnsolidation under a load of
7.2 kips per square foot.
!l/’\\
N

CONSOLIDATION TEST DATA

LLEROY CRANDALL & ASSOCIATES

F. ULrc D_ .A-‘S
- i PLATE A-=4D



BY

DATE _ &-2&-&2

62357

JOB

TN

INCH

INCHES PER

IN

CONSOLIDATION

00.4 06 08 10 20 3.0 40 60 80 100 200 30.0
Boxring |5 at 53¢
SILTY SAND
\\ - 5
[ — ™
\\\\ -
oo \
\ _Ering 5 at 15°
\ / CLAY
0.02 \\\
0.03 s I ANEAN
. - - oghn,
Iin treney, T \Ss
UH '
0.04
0.05
0.06
0.07
NOTE: Tests at field moisture content.

LOAD IN KIPS PER SQUARE FOOT

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

rigure D=-3. 3. 1%

PLATE A-4E




Toop fg

BY

S -26 -5l

./

DATE

GHEZIEZ

JOB

O

INCHES PER

INCH

IN

CONSOLIDATION

0.01

0,02

0.03

0.04

0.05

0.06

0.07

LOAD IN KIPS PER SQUARE FOOT

4 06 08 10 ' 20 30 40 60 80 100 200 30.0
Boring 6 Lt 36 .
SILTY SAND
] a
:r::- ///
\\
w\\ AR /_?861 § SriSed sawn
\\ /
NN
\Q
\\
P b
‘\\\\\;T:\\\\MN \\ \\
\\\\\ \‘
\\Ounds e .
\__"\_ _ A

NOTE: Water added to sample at 21' after consolidation under a loed
of 7.2 kips per square foot. The other sample tested at fleld
moisture content.

CONSOLIDATION TEST DATA

‘ LEROY CRANDALL 8 ASSOCIATES

“FigureD=3T3 15 oL ATE A-GF



GRI5Z

LOAD IN KIPS PER SQUARE FOOT
8.4 06 08 10 20 3.0 40 60 80 100 200 300
\\\ Boring 7 at{25'
| POQRLY CRADED SAND
o \
o BN
4 (:5 \
2 ~_ ~
= 0.02 P N
~—_| \\
2 S:J (reb \\
‘.) ound) \ \
< Qo
> o T
= 0.03
)
=
N
v 2
& =
N . = 0.04
() o
Lu]\ >
<
< a
o —
@)
v 0.05
2
O
&)
0.06
®
&)
il
0.07
NOTE: Sample tested at field moisture content.
i‘\/"
CONSOLIDATION TEST DATA
LEROY CRANDALL & ASSOCIATES

Figure D-3.3.16 - PLATE A-4G



BY

C-2c -& 2

DATE

JOB

2P 7

INCH

IN

CONSOLIDATION

INCHES PER

LOAD IN KIPS PER SQUARE FOOT

%4 06 08 10 20 3.0 40 60 80 100 200 300
>§§ Boring 8| ay 4p'
e ’ [ SILTY SAND
Ty

&______‘_ \

0.01 (rebaumd\ : \Z/
\ Boring 8 ht 15'
/" CLAYEY SAND
N
N /

0.02 \\

— \

Tl 1 \E’%nd) N
\.\ \
\
0'03\\ D ] \
I~ i
T N
0.04 ™
\\\A

0.05
0.06
0.07

NOTE: Water added to sample at 15" éfter consolidation under a load
of 7.2 kips per square foot., The other sample tested at field
molsture content,

CONSOLIDATION TEST DATA

LEROY CRANDALL 8 ASSOCIATES

=FIigure D-3.3.17 PLATE A-4H



08 A-(( 342 OATE_j- 6-(7 OR_\LFT

=F
N

O.E

~ CHKD. /&<

2
RO e o

\.

INCH

INCHES PER

IN

CONSOLIDATION

.02

.04

.06

.08

.10

.12

.14

CONSOLIDATION TEST DATA

LEROY

CRANDALL 8 ASSOCIATES

LOAD IN KIPS PER SQUARE FOOT
06 08 10 20 3.0 40 60 80 100 200 30.0
Boring 1 at 59'
CILAYEY SILT
‘—O-—-\:-—~'*0~.
\\o\ \\o
\ \\
=t N ~N
““——-:::::::::g:;:_;bi‘s\\~ Boring 1 at 44
T . SANDY SILT
\\0_\ ' ~
N
\\\
| .
\8§\ ] N\
S SE AN
. .| \\\\
i T \
| R R S g R S AN
i { ““”“"-—0\\\ . ®
| i
.
|
%
|
I
|
NOTE: Samples tested at field moisture content,

—

Figure D-3.3.18

PLATE D-1



~  CHKD. mec

24

A

I-(-¢7

DATE

JOB_4-(( 362

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT
BA 06 08 10 20 30 4.0 60 80 100 200 30.0
I
el Boring 2 at 26'
~ SANDY SILT
0 A ~ -l :
\ \
-
™~ .
0.02 P~
@mm=r i ~
TN ~N Boring 2 at 36'
T \[f SANDY CLAY
L
0. ~
\\\\\\ N
. N
0.04 < ™
. 0\
| ® — — ] \\
1 _ N
® . N
0.06 N e 2= ‘\
——\,
- N
— | N
\\
0.08
\O\
\\
‘O\.\\
0.10
0.12
0.14
NOTE: Water added to sample from 26' after consolidation

under a load of 3.6 kips per square foot.
sample tested at field moisture content,

The other

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.19

PLATE D-2




&5 CHKD.

DATE

JoB

B,

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT
8A 06 08 10 20 3.0 40 60 80 100 200 300
ol Boring 3 at 44'
\ \\~\~ LA
-~~\_\\ .h~\m-\l( SANDY CLAY
N
~~
(RN
L02}2=== — LS
— = Boring 3 at 20'
o
~< SILTY CLAY
\\\n\ \\.\
e L] N ~L
. [T ~—— N
.04 =] S ~C
o _\\o \_\\\.
: \\\\\\ \\
—
] \
06 N\
\\
\
™~
.‘0\\\
.08
.10
.12
14
NOTE: Water added to sample from 20' after comsolidation

under a load of 3.6 kips per square foot., The other

sample tested at field moisture content,

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.20 PLATE D=3




LOAD IN KIPS PER SQUARE FOOT

06 08 10 20 3.0 40 60 80 100 200 30.0

l
Boring 4 at 54'

A

e S SILTY CLAY
O \ -\'\“\~<£
- Boring 4 at 29'

.\\r\
L T— [ sawy cray

_— S — Y

CHKD.

et

INCH

74

— T

0.E.

—— e
g SN
\~\. )
o | ] \ :\\ S
— . NN
I e — NI
Se—— —] N
\ T T~ \
\_\\ P ° o
\\*\1:\

INCHES PER

id|

IN

DATE |- (=67 DR.
CONSOL IDATION

JOB A-((362

NOTE: Samples tested at field moisture content,

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Tigure= D=3 3. 21 PLATE Dt



o s

CHKD.

0E.

Y]

|- 6-G7_ DR,

DATE_

L J0B A-((362

INCH

INCHES PER

IN

CONSOLIDATION

.10

LOAD IN KIPS PER SQUARE FOOT

.02

.04

.06

.08

4 06 08 10 20 3.0 40 60 80 100 200 30.0
] l
oL Boring 5 at 21'
T — SANDY CIAY
\\
~
\\ N
o hd \
T T ~ .
~*““"h—~o-:::é;:::é Boring 5 at 38'
~ SA L
\\% NDY SILT
N
N \
NN\
RN N\ N
N
N NEAN
I N \

Vi\\-o\ \o
™~ ]

~_ | — | N\ \ \

o\\ F6- Vﬂ
~ \
~L \
~L

<4\

I~ — \\

.12

NOTE

Water added to sample from 38' after comsolidation
under a load of 3.6 kips per square foot. The other
sample tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.22 PLATE D-5




= CHKD. ~=¢<

|—G-¢7 DR

JOB 4-/(3Z (2 OATE

8

O.E.

A

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

8. 06 08 10 20 3.0 40 60 80 100 200 300
!
Boring 6 at 23'
T —— SILTY CLAY
N ~—
.02 N
|
.04 T*
| N
. ~L
| '~
.06 % =
i
{
I
.08
.10
J12
14
NOTE: Water added to sample after comsolidation

under a load of 3.6 kips per square foot,

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.23 PLATE D=6




Q
X
I
(&)

OE. 7,

w08 AL7D6S DATE 4 -2&-47 DR_UH

INCH

INCHES PER

IN

CONSOLIDATION

. SILTY CLAY
.01} o=

02 AN

03 ™ N\
N \\
\o\ \
.04 <
\\\
‘0\\
.05 ™

.06

.07

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 IO 20 3.0 40 60 80 100 200 300

N~ Boring 1 at 23'

N
N

NOTE: Water added to sample after consolidation under a load of 7.2 kips
per square foot.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.24 PLATE D-1




DATE 4-2 f-¢ 7 DR

908 ALTOGS

po4

CHKD.

0.E. Ti~

INCH

INCHES PER

IN

CONSOL IDATION

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 10 = 20 3.0 40 60 80 100 200 30.0
O.“‘\. T ,
M~ Boring 3 at 28'
~L .
~_ N
N
01 ° =L:':—- —-~:::L>\ S~
[ s : Boring 2 at 19'
\\\\ CLAYEY SILT
\Q\\ N
N
.02 \‘\
\\ \ |
N N
N
\ \\
.03 N_Te
N \|
.| \
\\“\\\ \S
T~ \
.04 —~ AN N
- ° \1
T~ N\
\\ \
T~
\\ \\
NS \
.05 T \
"\\ \.
.06
.07
NOTE: Water added to samples after consolidation under a load of

7.2 kips- per square foot.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.25 PLATE Do2




0.E. 7]~

N

/.

JOé‘ A-(,’? O (oS DATE 4; ch(,']oé.

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

30.0

84 06 08 10 20 3.0 40 60 80 100 200
¥ !
L%\\ Boring 4 at 56!
Nl / SILTY SAND
Bt
.\\\
-~
0.01 \'\\\
N oring 6 at 38%'
\\\ SAND
: . \\\
— N Mo,
0.02 }—o— — N
\\\\ ° \\ \
\\\\ \\_\ [ ]
ol \\Q\
\\\\ \\
.
0.03 ol |\
™~
-,
0.04
0.05
0.06
0.07
NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

-

LEROY CRANDALL & ASSOCIATES

Figutre D-3.3.20

PLATE D-3




CHKD.

o A v

0.E.{["

w8 _A-(706S DATE 4-24 (7 DR_UA

INCH

INCHES PER

IN

CONSOL IDATION

.05

.06

.07

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 10 20 3.0 40 60 80 100 200 300
0 T T
~l__| Boring 7 at 23!
T SILTY CLAY
S—
]
Oe\\\\\“\
.01 ]

\\ Boring 9 at 46%'

NOTE:

Water added to sample from Boring 7 after
consolidation under a load of 7.2 kips per
square foot. The other sample tested at
field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL 8 ASSOCIATES

Figure D-3.3.27 SLATE Dod




as
%

4

CHKD. ==

AL

0.E.

JOBA(70 (S OATE_A-2§-(70R\TF

INCH

INCHES PER

IN

CONSOLIDATION

0.01

0.02

0.03

0.04

0.05

0.06

0.07

LOAD IN KIPS PER SQUARE FOOT

06 08 10 20 3.0 40 60 80 100 200 30.0

T \[ SANDY SILT
l\~
—

Y T
Boring 12 at 34°

Boring 10 at 28°'
i, W SILTY CLAY

T
L

.

N
N

NOTE:

Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.5.4¢8 PLATE D-5




&

Q
x
I
(&

oe. 1

DATE 4 - 2.5 -7 DR_\[ A

ﬁéAL?Oé§'

INCH

INCHES PER

IN

CONSOL IDATION

LOAD IN KIPS PER SQUARE FOOT

53.4 06 08 10 20 30 40 60 80 100 200 300
- Boring 14 at 15
1 s SILTY CLAY
\o\:\\\
T~ Il\
™~ ™
’::::::“‘“:j:: ~
.01 T ‘k\ N
NG . . ;
T Boring 13 at 42
. SILTY SAND
\\
.02
\\
e \ \
~L 3
.03 B S A NEEAN
S \\\ \
\ \-o\\\\“
™~ \
.04 ™~ \\'
\\ \
™~
~ \
L. \
.05 ™~ 3
\\.
.06
.07
NOTE: Water added to sample from Boring 14 after consolidation under a

load of 7.2 kips per square foot. The other sample tested at field
moisture content. :

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Te D-3.3.
Figare 3. 3.29 PLATE D6




el

Q
x
I
O

J0B_A\-(;70 (5 DATE_ - 26~ 7DR.

INCH

INCHES PER

IN

CONSOLIDATION

1LOAD IN KIPS PER SQUARE FOOT
8.4 06 08 10 20 3.0 40 60 80 100 200 300
I l
N Boring 15 at 16'
o — SILTY CLAY
\.\\0\
0.01 ki____ S
I N = N
~
N
\\ st
0.02 o \\.
\\
Boring l4 at 24° \\
SILTY CLAY \
0.03 NI
No \ \
N \
DN \
N \
N .
0.04 ™ N\ \
\ \ \
. \
., \ \
\\\ \
0.05 4 \\ ‘.\
N N
\\ N \
N AN
N SRR \
0.06 \ o \
N
\ A
0.07 -
™~
\O\A\\A
0.08

NOTE: Water added to sample from Boring 15 after consolidation under a load

of 7.2 kips per square foot.

conte

nt.  CONSOLIDATION TEST DATA

The other sample tested at field moisture

LEROY CRANDALL & ASSOCIATES

FrIrgure D-3.

S.0U

PLATE D-7



CHKD.

[
o

0.E. e

i

JOB_A LJob5-% DATE b—(j—68 DR_ K,

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT
8_4 6 08 10 20 3.0 4.0 60 80 100 200 300
! |
° Boring 19 at 5u'
\N o
~ SILTY CAND
\\
o\\
0.01 B
~N
\.\
\\
0.02 \\
\
N
0.03 \
N
AN
\\
°
\
0.04 \
~e— |
\\.\’\ \
~ o \
P —
\\
0.05 \\
\\
—el ]\
0.06
0.07
NOTE: Sample tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figute D-3.3.31 CLATE 5-A




JOB_A.(,706S-R DATE ¢ ~17-¢4 DR

0.E. Sz, CHKD.=Z<¢

A=

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

8A» 06 08 10 20 3.0 40 6.0 80 100 200 300
1
~*l\\\\ Boring 21 at 51'
-0 | I~ SILTY SAND
I~ \\\\<
N
.
0.01 S
- A \\ Boring 22 at 33°
— ~
\()\
0.02
" \\\ \\\

//

/

Fad
/4

0.03 \‘\\ NN
\\\“\N | \
\
£ 0.04
0.05
0.06
0.07

NOTE: Water added to sample from Boring 21 after comsolidation
under a load of 7.2 kips per square foot. The other
sample tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.32 PLATE 5-B




oz T CHKD. 22<

0.E.

=

g DR.

JoB 4.7 06S-ROATE - 1- &

-

INCH

INCHES PER

"IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

gﬁ- 06 08 10 20 3.0 40 6.0 80 100 200 30.0
\O\
N
\\\\\ Boring 23 at 60'
ol SAND
. \\
0.02 ™

\ | . N

0.03 8\
\\ \
\D\
\\
0.04
0.05
0.06
0.07

NOTE: Water added to sample after conmsolidation
under a load of 7.2 kips per square foot.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.33 PLATE 5-C




CHKD. =&

0E.

H .

DATE

/=8-68 DR_K .

JOB A- 68 /,/

2'\_/;

INCH

INCHES PER

“IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT
8A 06 08 10 20 3.0 40 6.0 80 100 200 30.0
| T ]
o Boring 1 at 64%'
T - / SILTY SAND
.\\‘ _
LN
.01 *\\(
\\ \.\
™~ , N
RN ~
\ \\.
.02 N
~ | NG
T 4
\\_\ \
\.\\ \\ Q\\
.03 L \\\ N
~ AN
\xx\.\ .
Boring 1 at 42%' / T~
SILTY CLAY n\\\ \:255
O
.04 " \\
\N | .
~——lol | |
.05
.06
.07

NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.34

PLATE C-1




Lol

 CHKD.

O.E

/- 8-ca R_E i

DATE

JOB_A-81//

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT
gﬂ- 06 08 10 20 3.0 40 60 80 100 200 30.0
T
Boring 3 at 52'
SANDY SILT
~@
0~
~
)
.01 *'u\\\ \\.\
\\\% ™
\.\
\
.02 Qg\\
Boring 2 at 62%' :itg:
Y SILTY CLAY \
03 T~ \ '
. o J
\\\ —— — \ ®
[
\\\\\\\\\O&M\\\\\\\‘ \\\J
\ \. S \\
\ I~ T —
O s - \\
04 o \Q)
.05
.06
.07
NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.35

PLATE C-2




" CHKD.

.

DATE 7—3_68 DR ¢ .

JOB_AGA /1

O.E.

——

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

\

(()).4 06 08 10 20 3.0 40 6.0 80 100 200 30.0
\o\ Boring 3 at 71'
\ SAMD
~ \\
.01 ’—’\\\ \\\
\\6
N
\\
.02
=
N
.03 AN :
A
Boring 4 at 33%' / \\
SILTY SAND . ‘\
.04 \\
\\§§~
e
\
.05 S
.06
.07
NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL 8 ASSOCIATES
Figure D-3.3.36 ‘ bLATE C-3




= CHKD.

O.E.

H.

I< .

DATE 7— 3-8 DR

JOB_ 4 08 /11

INCH

INCHES PER

IN

CONSOLIDATION

LOAD

30.0

IN KIPS PER SQUARE FOOT
8.4 06 08 10 20 30 40 60 80 100 200
Boring 5 at 45%'
o SILTY CLAY
. /
~
e
0.01 \\‘ \o\
N
\\’
~N
0.02 = : \\\

.\
\Boring 6 at 23%' /

SILTY SAND

/

/

—

/
/
/d/

)

l/

NOTE:

Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL 8 ASSOCIATES

Figure D-3.3.

37

PLATE ¢-4




CHKD.

O.E.

H.

w,

JoB A L8 I

DATE 7 -3 -8 DR j

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

Q.4 06 08 10 20 30 40 60 80 100 200 300
Boring 7 at 25%'
\O\\ SILTY CLAY
~9 ™
~N- ™~
~— \-()\
.01 < n
11N
7\{\

.02 ™~ \"\

\ \
Borihg 7 at 64%' o \
\\

. 035 — \, R\
\\‘ | . N\
T~ I \
~ \\ \
04 - _ \.o\ \.
\\.\\ \%
\\.
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.07

NOTE: Samples tested at field woisture content.

CONSOLIDATION TEST DATA

) LEROY CRANDALL & ASSOCIATES
H'lguve D322 Qe
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DATE_ 7-8-68 DR . 4.

JOB_A-68 ///
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CONSOLIDATION

]
M

LOAD IN KIPS PER SQUARE FOOT

0.4 06 08 10 20 3.0 40 6.0 80 100 200 30.0

T

Boring 8 at 49%'

WA
\\:\

/

S
®
N
Boring 9 at 55%'_/ \\
:g#;\\ | SANDY SILT N
\\\:\ \\
.03 N\ N
ST TR A
I~
~. \
.04 : O \J
.05
.06
.07

NOTE: Sawples tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.39 PLATE roz
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CONSOLIDATION TEST DATA

LOAD IN KIPS PER SQUARE FOOT
8.4 06 08 10 20 30 40 60 80 100 200 300
O
~o \\\\\
NS
™~
\\\\\%
~
.02 \\
d
\. ;
Boring 11 at 50%' />\\ cring 10 at 36%'
SILTY SAND N\ SILTY SAND
—_.__\ 4] \\
03 e ‘<\
\.\\ \ \ s.\
c"-\\ \. \ \\
\\\ \\\ \ N
. ~lo) \
04 NLN
S~ \
\ ‘
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I~
O
S
.05 <X
.06
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NOTE: Samples tested at field meoisture content.

LEROY CRANDALL & ASSOCHATES

Figure D-3.3.40
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JOB ,4— &/

INCH

INCHES PER
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CONSOLIDATION

0.01

0.62

0.03

0.05

0.06

0.97

LOAD IN KIPS PER SQUARE FOOT

4 0.6 08 10 20 30 40 60 80 10.0 200 300
~Ow
\\ Boring 12 at 4%5%'
~~ SILTY SAND
N \(J\
Y
N~
\\.\ \
N \
\\ N
\'\ "\\
—o—— | | \
T~ ;
M \
N1
i :L'__/7/’ \\ Tl
Boring 12 at 55% X ~L_|
s SANDY SILT
-
™~
I
\\\ . \\
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~e \
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N
~ N
~_ .
~ \
( N§
N\\ \
\.

NOTE: Samples tested at field moisture ceontent.

CONSOLIDATION TEST DATA

LEROY CRANDALL 8 ASSOCIATES

PLLATE C-8



DATE_ 7-3-8 DR_K

JOB A (8114

™ CHKD.

0.E

. H.

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT
8A~ 06 08 10 20 3.0 40 60 80 100 200 30.0
: T ’
0]
Boring 13 at 18%'
o SILTY SAND
~
\\ \b\
~C N
.01 | I
N
\\
o\\\\\\\
N
.02 \\\\O\
! 7\0\
Boring 14 at 28%' / ::>\

O SILTY SAND \\

0] T~ \~
osp— T e \
. ‘\\\\\{k\\;:::,\\\ §\

\\\\.
T~ |
Ol

.04
.05
.06
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NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.42

PLATE C-9
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DR. (.4
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INCH
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IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

P4 06 08 10 20 30 40 60 80 100 200 300
01O
‘<1~\*.‘\\\\
N Boring 14 at 63%'
o N ( SANDY SILT

.02 \\

\§§b\\\ Boring 14 at 63%!

N SANDY SILT
.03 V\\\\\ .\\

\ \

\\
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~®_ ‘e
~ L \\
\
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.05 —~~ A
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I~
\‘\~ \\ \
M~
\.
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NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES
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DATE_ 7-3-68 DR_

CJOB AGB I

INCH

INCHES PER

IN

CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

(C)).4 06 08 10 20 3.0 40 6.0 80 100 200 30.0
.01
N
N Boring 16 at 44%'
\\T\ . / SILTY SAND
.02 \\<
BoringIIS at 35%'ﬁ\\
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\.\
: N
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g B \ N
\\\ ~
O\‘-«»\_\\ \\\ \ \.\
i \‘\ \
.04 \\..\\‘ \A‘
\
.05
.06
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NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL 8 ASSOCIATES

Figure D-3.3.44 PLATF ~-11
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—ol | | Te_ : Boring 16 at 53%'
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S~
B / '
.02 ~
‘\\,::?>~ q{i
—O| e
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T N m\\
——_ﬁ—hihjth“ :::::>0
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e S \
.08 R = \
\ N
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ol ||
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14

HOTE: Samples tested at field woisture content.

% NOTE CHANGE IN SCALE

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.45 PLATE c-12
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0 T T
e
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0.02 ~ ™
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o —— T e \~
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S T T e S ‘ttﬁ\\\\~‘=;sﬁz\
\.‘3\0‘-' ~d
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z
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3
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NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL 8 ASSOCIATES

Figure D-3.3.46 PLATE D-1
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O —8_\ r I} 1 ‘
\t..._\o‘ Boring 3 aof 74'
N T/ SiLTY CLAY |
= B |
| :
0.02 == — |
~eJ : e
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T T .
o _| T~ — T — ~ SAND
T T — T T |
O TN~ T
Z0.04 T I _\" ~——
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<
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©
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e
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20.10
O
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NOTE: Water added to sample from Boring 3 after consolidation under
a load of 7.2 kips per square foot. The other sample tested at
field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.47 PLATE D=2
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LOAD IN KIPS PER SQUARE FOOT
0.4 06 08 10 20 3.0 40 6.0 80 100 200 300
0 [
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O Lo , \0\\
£0.04 ~ ol | \
. \ 0

@ T T e ™ !

\\\ N\ i
Qo 06 / ) \\ ’
R Z \§ |
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= —~ g L \\

\'~ §
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© N
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<
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© |
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NOTE: Samples tested at field moisture confent.

CONSOLIDATION TEST DATA

LEROY CRANDALL 8 ASSOCIATES

Figure D-3.3.48
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DATE 7/7-C5

JoB__ ;90 3¢

o/
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0.02

0.04

0.06
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0.08

0.10

CONSOLIDATION

0.14

LOAD IN KIPS PER SQUARE FOOT

30.0

0.4 06 08 10 20 3.0 40 60 80 100 200
= l |
~—
O N .
"\\\\( T — Boring @ ot 99'
T~ SILTY SAND
o o " I
T T e e i !
O—— ==l — 7
Y ~
\Q-o ~ N
O~
N
\Q~ T \ \
T O .
l T~
1 S~ A

N

Boring 8 at 86
SILTY CLAY

NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSQOCIATES

Figure D-3.3.49

PLATE D-4
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B i ]
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NOTE: Samples tested af field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D—3.3550
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LOAD IN KIPS PER SQUARE FOOT

0.4 05 06 07 0808 |10 2.0 3.0 4.0 50 6.0 70 80
0 | l
. Boring 3 at 33!
o
| ——" | SILTY CLAY
0.01 4] |
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o ‘ 0.02 - —] — \\ﬁ
o x T —_— e
Rk I S AN,
‘ o —o—1 | \\\
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Sw % ] '\
P ‘u' Q 0'03"\.- S -~ N
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i frg NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LeROY CRANDALL AND ASSOCIATES
Figure D-3.3.51 PLATE A-4.1
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CONSOLIDATION

LOAD IN KIPS PER SQUARE FOOT

CONSOLIDATION TEST DATA
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0 l
Boring 4 at 30'
SANDY CLAY
O~
. .
Boring 4 at 18!
o= - T~ -\~\1{;\\NSILTY CLAY
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.02 T == — S — ©
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NOTE: Sampies tested at field moisture content.

LeROY CRANDALL "AND ASSOCIATES

Figure D-3.3.52

PLATE A-4.2




LOAD IN KIPS PER SQUARE FOOT
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| b NOTE: Samples tested at field moisture content.
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CONSOLIDATION TEST DATA

| LeROY CRANDALL AND ASSOCIATES

L Figure D-3.3.53 PLATE A-4.3




LOAD IN KIPS PER SQUARE FOOT
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D NOTE: Sample tested at field roisture content.
D
-5

CONSOLIDATION TEST DATA

I LeROY CRANDALL AND ASSOCIATES

Figure D-3.3.54.

PLATE A-L4.4




™ LOAD IN KIPS PER SQUARE FOOT
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®
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NOTE: Sample tested at field moisture content.
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CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES
PLATE A-4.1
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Figure D-3.3.55
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@ e
-o--__g:- -l — T I | [ T II
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\:\-\ [ SILTY SAND
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NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.56

PLATE A-4.2
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LOAD IN KIPS PER SQUARE FOOT
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nul T T 1]
[T~~~ _T ~ Boring 3 at 75'
- SAND
N,_ L
.02 T~ e
o e
—o \..N\
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NOTE: Samples tested at field moisture content.

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.57

PLATE A-4.3



LOAD IN KIPS PER SQUARE FOOT
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T T T |
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| —o{ | |
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. Z 0.04 » === s S — S |
| \Fl o —2N
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NOTE: Samples tested at field moisture content.

| CONSOLIDATION TEST DATA

- } : - LEROY CRANDALL & ASSOCIATES
[
PLATE A-4.4

Figure D-3.3.58



LOAD IN KIPS PER SQUARE FOOT
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| T[] T T 111
i -.-\ R '
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| NOTE: Samples tested at field moisture content‘.
L
|
o CONSOLIDATION TEST DATA
L
L LEROY CRANDALL & ASSOCIATES

‘; . ' PLATE A-4.5
v Figure D-3.3.59 :
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--~NL~--\\\\\°~
.02
\\
o | | | | \\
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04 — \\Qo
Boring 6 at 69’
SILTY SAND
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NOTE:

Sample tested at field moisture content.

CONSOLIDATION TEST DATA

LEROY CRANDALL & ASSOCIATES

Figure D-3.3.60

PLATE A-4.6
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NOTE: Water added to sample after consolidation under a load of 3.6 kips per square foot.

CONSOLIDATION TEST DATA
(CURRENT INVESTIGATION)

LAW/CRANDALL,INC. #

PLATE A-41

Figure D-3.3.61
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- SILTY SAND ’Ow,\
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NOTE: Samples tested at field moisture content.
CONSOLIDATION TEST DATA
(CURRENT INVESTIGATION)
LAW/CRANDALL,INC.

PLATE A-42

Figure D-3.3.62
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NOTE: Samples tested at field moisture content.

CONSOLIDATION TEST DATA
(PRIOR INVESTIGATIONS)

LAW/CRANDALL,INC :

Figure D-3.3.63
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\\\ CLAYEY SILT
e ]
...d_.”. | Boring 6 at23' (LCA A-66362)
p SILTY CLAY
0.01 SN A
'\o\ §-~
§ \\ .P“
» N A,
N \\ §‘?
0.02 T \-— ‘\" \
- h? T ey
\\\ \\‘ ‘\‘ \
\ ==L\
I\ \ oD
p N . -
N ' \
\\ \ b, E\\
0.03 ™, . \
\\\ \‘\‘I
\\ \ 'D-..\\
\ \
N \ Y
. x
N 1
0.04 L k8
\\ ‘\
\\ “
\\\ 1‘
AN
\\\ \‘
A \
0.05 N %
\\ “
\\ [
\\\ \‘
T kY
S [\
o \
~ (Y
0.06 ™ \
- \\\ ‘
\\\\“‘
e
0.07

NOTE: Water added to samples from Boring 18 and Boring 6 after consolidation under loads of
7.2 and 3.6 Kips per square foot, respectively.

CONSOLIDATION TEST DATA
(PRIOR INVESTIGATIONS)

LAW/CRANDALL,INC.

PLATE A-44

Figure D-3.3.64
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FH
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L——
JOB

L

LOAD IN KIPS PER SQUARE FOOT
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0.02 |— AN

| N

0.03 ] N\

Boring 9 at 45 (LCA A-66305) \

CLAYEY SILT \

0.04 p \

N _
0.05 . \\ \

S \
. \\\\\\\

0.07 N\

NOTE: Water added to sample after consolidation under a load of
3.6 kips per square foot.

CONSOLIDATION TEST DATA
(PRIOR INVESTIGATIONS)

LAW/CRANDALL,INC.

r

PLATE A-45

Figure D-3.3.65
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PEREENT FINER BY WEIGHT
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Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

PERCENT RETAINED BY WEIGHT
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-168 38.5 LEAN CLAY (CL) - - - - -
G-168 57.5 SILTY SAND (SM) - - - - -
AN G-168 67.5 SILTY SAND (SM) - - - - -
A G-168 82.5 SILTY SAND (SM) - - - - -
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
@) G-168 38.5 1.98 0.013 - - 0.0 12.8 87.2
G-168 57.5 0.08 - - - 0.0 0.0 14.9
A G-168 67.5 1.98 0.164 0.090 - 0.0 79.3 20.7
A G-168 82.5 9.52 0.190 0.091 - 0.3 77.3 22.4

Prepared/Date: KC6/14/2011
Checked/Date: HRDB/27/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-168 97.5 FAT CLAY with SAND (CH) 51 27 24 - -
® G-168 111.5 SILTY SAND with GRAVEL (SM) - - - - -

SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-168 975 9.52 - - - 0.2 18.6 81.2
® G-168 1115 | 19.10 2.086 0.236 - 25.8 555 18.7

Laboratory Test Method: ASTM D 422

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Ef&f:%:tteef jri G6/ é?z/%?zloll )
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-169 32.5 SILTY SAND (SM) - - - - -
G-169 38.5 POORLY GRADED SAND with SILT (SP-SM) - - - 1.8 | 4.8
AN G-169 57.5 POORLY GRADED SAND with SILT (SP-SM) - - - - -
A G-169 67.5 SILTY SAND (SM) - - - - -
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
@) G-169 32.5 0.08 - - - 0.0 0.0 429
G-169 38.5 4.75 0.291 0.179 - 0.0 87.8 12.2
A G-169 57.5 0.08 - - - 0.0 0.0 26.4
A G-169 67.5 1.98 0.109 - - 0.0 67.1 32.9

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: KC6/14/2011
Checked/Date: HRDB/27/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘
BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)*| C. C,
G-169 71.5 SILTY SAND (SM) - - - - -
G-169 85.5 | WELL GRADED SAND with SILT and GRAVEL (SW-SM) - - - 1.2 10.5
G-169 95.5 SANDY LEAN CLAY (CL) 36 19 17 - -
BORING DEPTH (ft) | D,y (mm) | Dg (mm) | D;y (mm) | D,, (mm) | % Gravel | % Sand % Silt or % Clay
G-169 71.5 1.98 0.114 0.086 0.0 84.7 15.3
G-169 85.5 25.40 0.696 0.233 22.5 66.8 10.7
G-169 95.5 9.52 0.115 0.007 0.7 44.6 54.6

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: JF 6/14/2011
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : SILT OR CLAY
coarse fine coarse medium
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O E-132B 10.5 Sandy LEAN CLAY (CL) 36 13 23 -- --
® E-132B 20.5 FAY CLAY with SAND (CH) 53 14 39 -- --
A E-132B 30.5 Sandy LEAN CLAY (CL) 44 13 31 - -
A E-132B 50.5 POORLY GRADED SAND with SILT (SP-SM) -- -- -- 1.8 | 3.9
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | D,, (mm) % Gravel | % Sand | % Silt or % Clay
O E-132B 10.5 9.50 0.090 0.007 4.7 38.2 57.0
® E-132B 20.5 9.50 0.015 0.001 0.2 15.0 84.8
A E-132B 30.5 9.50 0.059 0.005 0.2 35.7 64.1
A E-132B 50.5 2.00 0.329 0.227 0.0 90.5 9.5
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension M ) .
Los Angeles, California amec foster wheeler "€§y Project No.: 4953-11-1423
Figure: D-5.2.1a
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O E-132B 60.5 | POORLY GRADED SAND w/ SILT & GRAVEL (SP-SM) - - - 0.4 | 47.1
® E-132B 70.5 SILTY SAND (SM) - - - - -
A E-132B 80.5 SILTY SAND (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D,,, (mm) D,, (mm) | D,y (mm) | % Gravel % Sand | % Silt or % Clay
O E-132B 60.5 19.00 0.246 - 59.5 12.3
® E-132B 70.5 2.00 0.091 - 75.7 243
A E-132B 80.5 4.75 - - 68.7 31.3
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O E-132C/M-408 10.5 CLAYEY SAND (SC) 37 13 24 - -
® E-132C/M-408 30.5 FAT CLAY (CH) 52 15 37 - -
A E-132C/M-408 50.5 SILTY SAND with GRAVEL (SM) - - - - -
A E-132C/M-408 55.5 SILTY SAND (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D, (mm) | D,, (mm) | D, (mm) % Gravel| % Sand | % Silt or % Clay
O E-132C/M-408 10.5 19.00 0.239 0.023 8.2 48.4 43.4
® E-132C/M-408 30.5 0.016 - 0.0 14.4 85.6
A E-132C/M-408 50.5 19.00 1.656 0.138 26.3 493 24.4
A E-132C/M-408 55.5 19.00 0.761 0.172 11.8 72.5 15.7
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
PARTICLE SIZE DISTRIBUTION

Project No.: 4953-11-1423

Figure: D-5.2.2a
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : SILT OR CLAY
coarse fine coarse medium ‘
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O E-132C/M-408 63.0 SILTY SAND (SM) - - - - -
® E-132C/M-408 68.0 SILTY SAND (SM) - - - - -
A E-132C/M-408 83.0 POORLY GRADED SAND with SILT (SP-SM) - - - 1.1 2.0
A E-132C/M-408 93.0 SILTY SAND (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,y (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O E-132C/M-408 63.0 2.00 0.231 0.126 0.0 84.3 15.7
® E-132C/M-408 68.0 4.75 0.131 0.083 0.0 75.5 24.5
A E-132C/M-408 83.0 19.00 0.214 0.154 0.6 93.0 6.4
A E-132C/M-408 93.0 4.75 0.294 - 0.0 62.7 373
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension M ) .
Los Angeles, California amec foster wheeler "€§y Project No.: 4953-11-1423
Figure: D-5.2.2b
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GRAIN SIZE IN MILLIMETERS
SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O E-133A/M-409 Sandy LEAN CLAY (CL) 38 13 25 -- --
® E-133A/M-409 Sandy LEAN CLAY (CL) 36 13 23 -- --
A E-133A/M-409 CLAYEY SAND (SC) 33 12 21 - -
A E-133A/M-409 SILTY SAND (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O E-133A/M-409 19.00 0.087 0.008 35 38.9 57.6
® E-133A/M-409 19.00 0.134 0.012 5.5 43.4 51.2
A E-133A/M-409 19.00 0.141 0.017 4.4 47.5 48.1
A E-133A/M-409 4.75 0.278 0.124 0.0 81.2 18.8
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
PARTICLE SIZE DISTRIBUTION




C:\USERS\KYLE CRONIN\GOOGLE DRIVE\2015-105-010 PURPLE LINE EXTENSION\GINT\CONSTELLATION STATION GDR\4953-10-1561 (CONSTELLATION 20150528).GPJ 5/29/15

MACTEC LA GRAIN SIZE C:\USERS\KYLE CRONIN\GOOGLE DRIVE\2015-105-010 PURPLE LINE EXTENSION\GINT\LIBRARY AMEC JUNE2012.GLB

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 3 15 34 38 10 20 40 60 100 200
100 - A T — O S - 0
| : | - H\!:\*\ T ]
90 T : 10
80 20
70 30
)
o
= B
= 5]
© =
=60 40 o
= m
>_‘ Q
m
» Z
o~ :
250 : 50 =
= : =
Z k\ Z
58] : m
Q40 : 60 S
Z 2
30 70
20 s 80
10 \ : 90
e
0 100
100 10 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES : SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O E-133A/M-409 55.5 SILTY SAND (SM) - - - - -
® E-133A/M-409 60.5 SILTY SAND (SM) - - - - -
A E-133A/M-409 70.5 SILTY SAND (SM) - - - - -
A E-133A/M-409 80.5 POORLY GRADED SAND with SILT (SP-SM) - - - 1.4 | 40
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D, (mm) | D,,(mm) | D,, (mm) | % Gravel| %Sand | % Silt or % Clay
O E-133A/M-409 55.5 0.08 - - - 0.0 0.0 20.4
® E-133A/M-409 60.5 2.00 0.118 - - 0.0 69.2 30.8
A E-133A/M-409 70.5 4.75 0.124 - - 0.0 64.5 35.5
A E-133A/M-409 80.5 19.00 0.483 0.289 0.122 1.7 90.7 7.7
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension M ) .
Los Angeles, California amec foster wheeler "€§y Project No.: 4953-11-1423
Figure: D-5.2.3b
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O E-133A/M-409 100.5 Sandy LEAN CLAY (CL) -- -- -- -- --
® E-133A/M-409 110.0 Sandy LEAN CLAY (CL) 40 16 24 - -
SYMBOL| BORING DEPTH (ft) | D, (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O E-133A/M-409 100.5 9.50 - - - 0.1 32.1 67.9
® E-133A/M-409 110.0 9.50 0.090 - - 0.7 42.6 56.7
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-412/M-407/B-132A 10.5 Sandy LEAN CLAY (CL) - - - - -
® G-412/M-407/B-132A 15.5 Sandy LEAN CLAY (CL) 43 12 31 - -
A G-412/M-407/B-132A  25.5 FAT CLAY (CH) 71 18 53 - --
A G-412/M-407/B-132A  43.0 FAT CLAY (CH) 60 17 43 - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | Dy, (mm) | Dy, (mm) | D, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-412/M-407/B-132A 10.5 9.50 0.084 0.007 0.6 40.9 58.5
® G-412/M-407/B-132A 15.5 9.50 0.025 - 0.1 21.5 78.4
A G-412/M-407/B-132A  25.5 2.00 0.007 - 0.0 3.1 96.9
A G-412/M-407/E-132A  43.0 4.75 0.012 - 0.0 7.7 92.3
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ) SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-412/M-407/B-132A  48.0 Sandy LEAN CLAY (CL) 34 8 26 - -
® G-412/M-407/E-132A  58.0 WELL GRADED SAND with SILT (SW-SM) - - - 1.9 | 6.7
A G-412/M-407/E-132A  68.0 SILTY SAND (SM) - - - - -
A G-412M-407/E-132A  75.5 SILT with SAND (ML) - - - - -
SYMBOL| BORING DEPTH (ft) | D, (mm) | D,, (mm) | D,, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-412/M-407/B-132A  48.0 0.85 0.190 - - 0.0 49.0 51.0
® G-412/M-407/E-132A  58.0 4.75 0.383 0.206 - 0.0 88.3 11.7
A G-412/M-407/E-132A  68.0 9.50 0.115 0.078 - 0.1 72.6 27.3
A G-412M-407/E-132A  75.5 4.75 - - - 0.0 15.9 84.1
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension M ) .
Los Angeles, California amec foster wheeler "€§y Project No.: 4953-11-1423
Figure: D-5.2.4b
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ) SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-412/M-407/E-132A 83.0 POORLY GRADED SAND with SILT (SP-SM) -- -- -- 1.1 4.3
] G-412/M-407/E-132A  88.0 SILTY SAND (SM) - - - - -
A G-412/M-407/E-132A 90.5 POORLY GRADED SAND with SILT (SP-SM) -- -- -- 1.7 | 48
A G-412/M-407/E-132A 95.0 SILTY SAND (SM) -- -- -- -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | D,,(mm) | D,, (mm) | % Gravel| %Sand | % Silt or % Clay
O G-412/M-407/E-132A 83.0 2.00 0.323 0.165 0.075 0.0 90.1 9.9
] G-412/M-407/E-132A 88.0 0.08 - - - 0.0 0.0 45.4
A G-412/M-407/B-132A  90.5 4.75 0.352 0.209 - 0.0 89.8 10.2
A G-412/M-407/E-132A  95.0 19.00 0.340 0.114 - 14.4 63.9 21.8
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension M ) .
Los Angeles, California amec foster wheeler "€§y Project No.: 4953-11-1423
Figure: D-5.2.4c
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ; SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-413 9.5 Sandy LEAN CLAY (CL) 40 14 26 - -
® G-413 18.5 LEAN CLAY with SAND (CL) 48 13 35 - -
A G413 24.5 Sandy LEAN CLAY (CL) 32 12 20 - -
A G-413 35.5 SILTY SAND (SM) - - - - -
SYMBOL BORING DEPTH (ft) | D, (mm) | Dy, (mm) | D;, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
@) G413 9.5 19.00 0.069 0.008 - 2.1 36.5 61.4
G413 18.5 0.018 - - 0.0 16.4 83.6
A G-413 24.5 0.089 0.013 - 0.0 445 55.5
A G413 35.5 0.092 - - 0.0 55.4 44.6

Laboratory Test Method: ASTM D 422
*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

Prepared/Date: KC
Checked/Date: HP/DP
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Figure: D-5.2.5a
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-413 45.5 SILTY SAND (SM) - - - -
® G-413 65.5 SILTY SAND (SM) - - - -
A G413 85.5 SILTY SAND with GRAVEL (SM) - - - -
A G-413 105.5 | POORLY GRADED SAND w/ SILT & GRAVEL (SP-SM) - - 0.1 | 46.8
SYMBOL| BORING DEPTH (ft) | D, (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-413 45.5 2.00 0.358 0.235 0.0 86.5 13.5
® G413 65.5 2.00 0.291 0.167 0.0 85.9 14.1
A G413 85.5 19.00 0.855 0.202 20.5 62.9 16.6
A G-413 105.5 25.00 5.375 0.232 0.115 41.0 54.3 4.7
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
PARTICLE SIZE DISTRIBUTION

Project No.: 4953-11-1423

Figure: D-5.2.5b
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-413 115.5 SILTY SAND (SM) -- -- -- -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-413 115.5 0.08 - - - 0.0 0.0 16.0
Laboratory Test Method: ASTM D 422
* : . o Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension M ) .
Los Angeles, California amec foster wheeler "€§y Project No.: 4953-11-1423
Figure: D-5.2.5¢
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-414/M-410 15.5 Sandy LEAN CLAY (CL) 37 12 25 - --
® G-414/M-410 25.5 Sandy LEAN CLAY (CL) 37 12 25 - -
A G-414/M-410 35.5 CLAYEY SAND (SC) 27 13 14 - -
A G-414/M-410 45.5 SILTY SAND (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,y (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-414/M-410 15.5 19.00 0.058 0.005 - 1.3 339 64.8
® G-414/M-410 25.5 19.00 0.083 0.009 - 1.9 39.6 58.5
A G-414/M-410 35.5 0.126 0.020 - 1.2 50.7 48.2
A G-414/M-410 45.5 - - - 0.0 0.0 35.4
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
PARTICLE SIZE DISTRIBUTION

Project No.: 4953-11-1423

Figure: D-5.2.6a
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-414/M-410 51.5 Sandy LEAN CLAY (CL) 34 12 22 - -
® G-414/M-410 60.5 SILTY SAND (SM) - - - - -
A G-414/M-410 72.5 SILTY SAND with GRAVEL (SM) - - - - -
A G-414/M-410 90.5 POORLY GRADED SAND with SILT (SP-SM) -- -- -- 1.3 | 33
SYMBOL| BORING DEPTH (ft) | D, (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-414/M-410 51.5 0.070 0.006 0.7 38.1 61.2
® G-414/M-410 60.5 0.089 - 0.0 51.4 48.6
A G-414/M-410 72.5 19.00 0.166 - 14.6 47.8 37.6
A G-414/M-410 90.5 19.00 0.419 0.267 33 89.7 7.0
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
PARTICLE SIZE DISTRIBUTION

Project No.: 4953-11-1423
Figure: D-5.2.6b
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-414/M-410 99.5 SILTY SAND (SM) - - - - -
® G-414/M-410 114.5 SILTY SAND (SM) - - - - -
SYMBOL| BORING DEPTH (ft) | D,,, (mm) D,, (mm) | D,y (mm) | % Gravel % Sand | % Silt or % Clay
O G-414/M-410 99.5 19.00 0.116 - 5.7 78.7 15.5
® G-414/M-410 114.5 0.08 - - 0.0 0.0 46.0
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
PARTICLE SIZE DISTRIBUTION




U.S. SIEVE OPENING IN INCHES

U.S. SIEVE NUMBERS |

HYDROMETER

C:\USERS\KYLE CRONIN\GOOGLE DRIVE\2015-105-010 PURPLE LINE EXTENSION\GINT\CONSTELLATION STATION GDR\4953-10-1561 (CONSTELLATION 20150528).GPJ 5/29/15

MACTEC LA GRAIN SIZE C:\USERS\KYLE CRONIN\GOOGLE DRIVE\2015-105-010 PURPLE LINE EXTENSION\GINT\LIBRARY AMEC JUNE2012.GLB

MTA Westside Subway Extension

Los Angeles, California

)/
amec foster wheeler "€§y ‘

Project No.: 4953-11-1423

Figure: D-5.2.7a
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O 9.5 Sandy LEAN CLAY (CL) 38 12 26 - -
® 25.5 Sandy LEAN CLAY (CL) 35 11 24 - --
A 345 CLAYEY SAND (SC) - - - - -
A 37.5 Sandy LEAN CLAY (CL) 36 14 22 -- --
SYMBOL| BORING DEPTH (ft) | D,y (mm) | D,, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O 9.5 19.00 0.071 0.008 - 4.9 343 60.8
® 25.5 0.087 0.009 - 0.6 42.5 56.8
A 345 - - - 0.0 0.0 37.1
A 37.5 0.047 0.008 - 0.5 30.1 69.4
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE IN MILLIMETERS
SAND
COBBLES : SILT OR CLAY
coarse coarse medium ‘
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O Sandy LEAN CLAY (CL) 30 12 18 -- --
® SILTY SAND (SM) - - -- -- --
A SILTY SAND (SM) - - - -] -
A FAT CLAY (CH) 75 21 54 -- --
SYMBOL| BORING DEPTH (ft) Dy, (mm) | Dy, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O 0.077 0.011 7.5 33.0 59.5
® 0.116 - 0.0 60.2 39.8
A 0.111 - 0.0 69.8 30.2
A 0.004 - 0.0 5.9 94.1
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension M ) .
Los Angeles, California amec foster wheeler "€§y Project No.: 4953-11-1423
Figure: D-5.2.7b
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES 5 SILT OR CLAY
coarse fine coarse medium ‘ fine
SYMBOL| BORING DEPTH (ft) CLASSIFICATION LL (%)*|PL (%)*| PI (%)* | C. C,
O G-415 95.5 SILTY SAND (SM) - - - - -
® G-415 100.5 POORLY GRADED SAND with SILT (SP-SM) -- -- -- 1.3 | 23
SYMBOL| BORING DEPTH (ft) | D, (mm) | D,, (mm) | D,, (mm) | D,, (mm) | % Gravel| % Sand | % Silt or % Clay
O G-415 95.5 0.08 - - - 0.0 0.0 41.8
® G-415 100.5 4.75 0.206 0.153 0.091 0.0 91.5 8.5
Laboratory Test Method: ASTM D 422
% : . I Prepared/Date: KC
As determined by ASTM D 4318; see attached Atterberg Limits Test Results. Choeked/Date: HP/DP
. . PARTICLE SIZE DISTRIBUTION
MTA Westside Subway Extension M ) .
Los Angeles, California amec foster wheeler "€§y Project No.: 4953-11-1423
Figure: D-5.2.7c
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LIQUID LIMIT (%)

SYMBOL | BORING DEPTH | LL

PL | PI | CLASSIFICATION

) | (%) | (%) | (%)
O G-166A/B 315 38 13 25 | SANDY LEAN CLAY (CL)
[ J G-166A/B 52.5| 46 18 28 | LEAN CLAY (CL)
A G-166A/B 62.5] 55 28 27 | FAT CLAY with SAND (CH)
A G-166A/B 68.5| 82 43 39 | ELASTIC SILT (MH)
O G-166A/B 105.5| NP | NP | NP | SILTY SAND (SM)
] G-166A/B 115.5] 24 13 11 | CLAYEY SAND (SC)
v G-168 17.5| 49 28 21 | LEAN CLAY (CL)
v G-168 26.5| 41 20 21 | LEAN CLAY (CL)
o G-168 97.5] 51 27 24 | FAT CLAY with SAND (CH)
<& G-169 145 39 20 19 | LEAN CLAY (CL)
L 2 G-169 29.5] 26 15 11 | CLAYEY SAND (SC)
® G-169 95.5| 36 19 17 | SANDY LEAN CLAY (CL)
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SYMBOL | BORING DEPTH | LL

PL | PI | CLASSIFICATION

) | (%) | (%) | (%)
o) E-132B 10.5| 36 13 23 | Sandy LEAN CLAY (CL)
® E-132B 20.5| 53 14 39 | FAY CLAY with SAND (CH)
N E-132B 30.5| 44 13 31 | Sandy LEAN CLAY (CL)
A E-132C/M-408 10.5| 37 13 24 | CLAYEY SAND (SC)
O E-132C/M-408 305 52 15 37 | FAT CLAY (CH)
[ | E-133A/M-409 10.5| 38 13 25 | Sandy LEAN CLAY (CL)
v E-133A/M-409 20.5| 36 13 23 | Sandy LEAN CLAY (CL)
v E-133A/M-409 30.5| 33 12 21 | CLAYEY SAND (SC)
o E-133A/M-409 45.0 | 94 21 73 | FAT CLAY (CH)
& E-133A/M-409 110.0 | 40 16 24 | Sandy LEAN CLAY (CL)
* G-412/M-407/E-132A  15.5| 43 12 31 | Sandy LEAN CLAY (CL)
2} G-412/M-407/B-132A 255 | 71 18 53 | FAT CLAY (CH)
e G-412/M-407/E-132A  43.0 | 60 17 43 | FAT CLAY (CH)
#* G-412/M-407/E-132A  48.0 | 34 8 26 | Sandy LEAN CLAY (CL)
&3 G-413 9.5] 40 14 26 | Sandy LEAN CLAY (CL)
a G-413 18.5] 48 13 35 | LEAN CLAY with SAND (CL)
=3 G413 245 32 12 20 | Sandy LEAN CLAY (CL)
@ G413 30.5| 40 14 26 | Sandy LEAN CLAY (CL)
X G-414/M-410 155 37 12 25 | Sandy LEAN CLAY (CL)
L G-414/M-410 25.5| 37 12 25 | Sandy LEAN CLAY (CL)
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CL-ML /
0 ML or OL||[MH or OH|
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT (%)
SYMBOL | BORING DEPTH | LL PL PI | CLASSIFICATION
| (%) | (%) | (%)
O G-414/M-410 355 27 13 14 | CLAYEY SAND (SC)
@ G-414/M-410 51.5| 34 12 22 | Sandy LEAN CLAY (CL)
A G-414/M-410 109.0 | 47 17 30 | Sandy LEAN CLAY (CL)
A G415 9.5 38 12 26 | Sandy LEAN CLAY (CL)
O G415 255| 35 | 11 | 24 |Sandy LEAN CLAY (CL)
[ | G415 37.5| 36 14 22 | Sandy LEAN CLAY (CL)
v G4l 60.5| 30 | 12 | 18 |Sandy LEAN CLAY (CL)
v G415 90.5| 75 | 21 | 54 |FATCLAY (CH)
Laboratory Test Method: ASTM D 4318 "NP" indicates Non-Plastic Prepared/Date: KC
Checked/Date: HP/DP
. . ATTERBERG LIMITS TEST RESULTS
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EXECUTIVE SUMMARY

The Westside Subway Extension is a proposed extension of the Metro Purple Line subway
westward from the Wilshire/Western Station to the Veterans Administration West Los Angeles
Hospital. Century City Constellation station is one of the eight stations planned for the project.
The station will be approximately 980 feet long and about 85 to 95 feet below ground surface.

Laboratory tests on the soil samples provided by AMEC E&I have been completed. Six of the
samples were selected for analysis. This soil is classified as severely corrosive to ferrous metals
and aggressive to copper.

A dielectric coated steel pipeline for this route should also have bonded joints and test stations.
In addition, cathodic protection should be installed and applied concurrently with the pipeline.

Cathodically protect and provide corrosion monitoring for hydraulic elevators and associated
components as required for compliance with Title 23.

A dielectric coated ductile iron pipe would also be a suitable choice. In addition, cathodic
protection should be installed and applied concurrently with the pipeline. A polyethylene wrap
may be used on non-pressurized iron pipe due to corrosive soils along portions of the route.

A polyvinyl chloride (PVC) pipe would also be a suitable choice. Coat any iron parts, such as
fittings and valves, with a high quality dielectric coating.

Type II cement may be used for concrete structures. Standard concrete cover over reinforcing steel
may be used. Any contact between concrete structures and ground water should be prevented.
Contact can be prevented with an impermeable waterproofing system.

Due to the soils at this site, post-tensioned slabs should be protected in accordance with soil
considered aggressive (corrosive).

AMEC E&I October 18, 2011
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INTRODUCTION

The existing subway system is owned and operated by Los Angeles County Metropolitan
Transportation Authority (MTA) and provides public transportation throughout the City of Los
Angeles, and surrounding areas.

The Westside Subway Extension is a proposed extension of the Metro Purple Line subway
westward from the Wilshire/Western Station to the Veterans Administration West Los Angeles
Hospital. In the Century City area, two alternative alignments are considered; one with a station
along Santa Monica Boulevard, and one with a station along Constellation Boulevard. The
proposed subway alignment is about 9 miles long. The depth to tunnel invert varies along the
alignment from 40 to 160 feet below grade. The subway will consist of heavy rail transit
operated in a twin tunnel configuration with eight new passenger stations, with two options in
Century City.

Century City Constellation station is one of the eight stations planned for the project. The station
will be approximately 980 feet long and about 85 to 95 feet below ground surface. Ground water
was encountered at depths of about 35 to 50 feet below ground surface. The station will include
walls below grade, utility piping, hydraulic elevator systems, concrete structures, and post-
tensioning systems.

An analysis of soil corrosivity along the route of the Metro rail alignment was requested. Laboratory
tests on the soil samples provided by AMEC E&I have been completed. Six of the samples were
selected for analysis. HDR Engineering, Inc. (HDR|Schiff) assumes that the samples selected are
representative of the most corrosive soils at the site.

The scope of this study is limited to a determination of soil corrosivity and general corrosion control
recommendations for materials planned for construction. HDR|[Schiff understands shoring piles will
be used only temporarily during construction and will not be considered in this study. If steel piles
are considered for use as permanent structures in the future, HDR|Schiff will be glad to perform
Romanoff similitude analysis for metal loss and determine estimated corrosion rates.

LABORATORY TESTS ON SoOIL SAMPLES

The electrical resistivity of each of the six samples was measured in a soil box per ASTM G187 in
its as-received condition and again after saturation with distilled water. Resistivities are at about
their lowest value when the soil is saturated. The pH of the saturated samples was measured per
ASTM G51. A 5:1 water:soil extract from each sample was chemically analyzed for the major
soluble salts commonly found in soil per ASTM D4327, D6919, and D513. Test results are shown
in Table 1 in the Appendix to this report.

AMEC E&I October 18, 2011
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SoiL CORROSIVITY

A major factor in determining soil corrosivity is electrical resistivity. The electrical resistivity of
a soil is a measure of its resistance to the flow of electrical current. Corrosion of buried metal is
an electrochemical process in which the amount of metal loss due to corrosion is directly
proportional to the flow of electrical current (DC) from the metal into the soil. Corrosion
currents, following Ohm's Law, are inversely proportional to soil resistivity. Lower electrical
resistivities result from higher moisture and soluble salt contents and indicate corrosive soil.

A correlation between electrical resistivity and corrosivity toward ferrous metals is (Romanoff,

1989):
Soil Resistivity
in ohm-centimeters Corrosivity Category
Greater than 10,000 Mildly Corrosive
2,001 to 10,000 Moderately Corrosive
1,001 to 2,000 Corrosive
0 to 1,000 Severely Corrosive

Other soil characteristics that may influence corrosivity towards metals are pH, soluble salt
content, soil types, aeration, anaerobic conditions, and site drainage.

Electrical resistivities were in the moderately corrosive and corrosive categories with as-received
moisture. When saturated, the resistivities were in the moderately to severely corrosive
categories. The resistivities dropped considerably with added moisture because the samples were
dry as-received.

Soil pH values varied from 7.3 to 8.2. This range is neutral to moderately alkaline (Romanoff,
1989). These values do not particularly increase soil corrosivity.

The soluble salt content of the samples ranged from low to high.

Nitrate was detected in low concentrations. The ammonium concentration was high enough to be
deleterious to copper.

Tests were not made for sulfide and negative oxidation-reduction (redox) potential because these
samples did not exhibit characteristics typically associated with anaerobic conditions.

The variation in soil types can create differential-aeration corrosion cells that would affect all
metals.

This soil is classified as severely corrosive to ferrous metals and aggressive to copper.

Heavy rail transit systems can present a multitude of DC stray current issues. These issues can
affect not only the system of concern, but also other metallic utilities or structures proximal to
rails, and DC substations if the proper mitigation practices are not followed. Stray current can
increase corrosion

AMEC E&I October 18, 2011
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CONCLUSIONS

This soil is classified as severely corrosive to ferrous metals and aggressive to copper.

A dielectrically coated steel pipeline for this route should also have bonded joints and test
stations. In addition, cathodic protection should be installed and applied concurrently with the
pipeline.

Cathodically protect and provide corrosion monitoring for hydraulic elevators and associated
components as required for compliance with Title 23.

A dielectrically coated ductile iron pipe would also be a suitable choice. In addition, cathodic
protection should be installed and applied concurrently with the pipeline. A polyethylene wrap
may be used on non-pressurized iron pipe due to corrosive soils along portions of the route.

A polyvinyl chloride (PVC) pipe would also be a suitable choice. Coat any iron parts, such as
fittings and valves, with a high quality dielectric coating.

Type II cement may be used for concrete structures. Standard concrete cover over reinforcing steel
may be used. Any contact between concrete structures and ground water should be prevented.
Contact can be prevented with an impermeable waterproofing system.

Due to the soils at this site, post-tensioned slabs should be protected in accordance with soil
considered aggressive (corrosive).

Due to the nature and magnitude of the project and the long design service life requirements,
tolerance for corrosion on all project components is low. Based on the need for high reliability
and the corrosivity considerations discussed above, it is clear that corrosion protection must be
provided for the components exposed to the environment discussed with consideration given to
the level of risk and practicality.

RECOMMENDATIONS

DC Stray Current

A study of the impact of the DC powered heavy rail system was not detailed as part of the scope
work in this project. It is recommended that the client pursue such a study in order to take the
necessary precautions to avoid the deleterious effects known to result from DC stray current.

AMEC E&I Ocftober 18, 2011
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Steel Pipe

Implement all the following measures.

1. Underground steel pipe with rubber gasketed, mechanical, grooved end, or other
nonconductive type joints should be bonded for electrical continuity. For pipe diameters
less 18 inches use two joint bonds. For pipe diameters greater than or equal to 18 inches
use three joint bonds. Electrical continuity is necessary for corrosion monitoring and
cathodic protection.

2. Install corrosion monitoring test stations to facilitate corrosion monitoring and the
application of cathodic protection:

a. Two or four-wire test stations at each end of the pipeline depending on how the
pipe terminates.

b. Four-wire test stations at all buried insulating joints.
Four-wire test stations at each end of all casings.
Two-wire test stations at other locations as necessary so the interval between test
stations does not exceed 1,200 feet.

Where 4-wire test stations are required, use wires of difference size or insulation color for
identification. Each wire should be independently welded or pin-brazed to the pipe.

3. To prevent dissimilar metal corrosion cells and to facilitate the application of cathodic
protection, electrically isolate each buried steel pipeline per NACE Standard SP0286
from:

Pumping plants.

Reservoirs.

Flow meters.

Motorized operated valves.

Dissimilar metals.

Dissimilarly coated piping (cement-mortar vs. dielectric).

© e e o

Above ground steel pipe.
h. All existing piping.

Insulated joints should be placed above grade or in vaults where possible. Wrap all buried
insulators with wax tape per AWWA C217.

4. Prevent contact between the steel pipe and concrete and/or reinforcing steel, such as at
wall penetrations and thrust blocks, with such items as plastic sleeves, rubber seals, or
20 mil plastic tape.

5. Apply a suitable dielectric coating intended for underground use such as:
a. Polyurethane per AWWA C222 or
b. Extruded polyethylene per AWWA C215 or
c. A tape coating system per AWWA C214 or

AMEC E&I October 18, 2011
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d. Hot applied coal tar enamel per AWWA C203 or
e. Fusion bonded epoxy per AWWA C213.

6. Buried steel and iron pipe, fittings, and valves in appurtenances, such as air valves and
blowoffs, should be coated with a material listed above or with coal-tar epoxy, wax tape,
moldable sealant, or equivalent. If copper is used, electrically insulate it from the steel
with an insulating joint or with a dielectric union.

7. Apply cathodic protection to steel piping as per NACE Standard SP0169.

8. To insure that corrosion control is properly designed, preliminary construction drawings
should be reviewed by a qualified corrosion engineer.

9. After the pipeline is backfilled, but before the construction contract is completed, the
pipeline should be tested to insure that the joint bonds are intact and test stations properly
installed. Also, native pipe-to-soil potentials should be measured and recorded. These
data will be useful in determining if pipeline conditions change in the future.

10. Pipe-to-soil potentials should be measured biennially to determine if conditions on the
pipeline are changing.

Hydraulic Elevator
Implement all the following measures:

1. Coat hydraulic elevator cylinders as described above for steel pipe, item #5 that is
resistant to petroleum products (hydraulic fluid).

2. Electrically insulate each cylinder from building metals by installing dielectric material
between the piston platen and car, insulating the bolts, and installing an insulated joint in
the oil line.

3. Place each cylinder in a non-metallic casing with a plastic watertight seal at the bottom.
Fill the annulus with a dry sand with a minimum resistivity of 25,000 ohm-centimeters, a
pH of between 6.5 and 7.5 and a maximum chloride content of 200 ppm.

4. A removable moisture-proof sealing lid installed on the top of the casing prior to
installation of the cylinder. The top of the casing shall be permanently sealed against
moisture intrusion after installation of the cylinder.

5. Provide permanent test facilities and apply cathodic protection to hydraulic cylinders as
per NACE Standard SP0169.

6. The elevator oil line should be placed above ground if possible but, if underground,
should be protected by one of the following corrosion control options:

OPTION 1
a. Provide a bonded dielectric coating.
b. Electrically isolate the pipeline.
c. Apply cathodic protection to steel piping as per NACE Standard SP0169.

AMEC E&I Ocftober 18, 2011
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OPTION 2

a. Place the oil line in a PVC casing pipe with solvent-welded joints to prevent
contact with soil and soil moisture.

7. If Steel underground storage tanks are used, cathodic protection and corrosion control
requirements shall comply with Title 23.

Reinforced Concrete Pipe
Implement all the following measures.
1. To prevent dissimilar metal corrosion cells electrically isolate the storm drain per NACE
Standard SP0286 from all structures and facilities.
Insulated joints should be placed above grade or in vaults where possible. Wrap all buried

insulators with wax tape per AWWA C217.

2. Prevent contact between the steel pipe and concrete and/or reinforcing steel, such as at
wall penetrations and thrust blocks, with such items as plastic sleeves, rubber seals, or
20 mil plastic tape.

3. Buried steel and iron pipe and fittings in appurtenances should be cement-mortar coated
or concrete or cement slurry encased where possible. Otherwise, they should be wrapped
with wax tape per AWWA Standard C-217

4. To insure that corrosion control is properly designed, preliminary construction drawings
should be reviewed by a qualified corrosion engineer.

5. Apply a suitable dielectric waterproofing coating intended for underground use. This

coating is to be compatible with and applied over the concrete/cement-mortar.

Iron Pipe

Implement all the following measures:

1. To prevent dissimilar metal corrosion cells and to facilitate the application of cathodic
protection, electrically isolate each buried iron pipeline per NACE Standard SP0286

from:

a. Pumping plants.

b. Reservoirs.

c. Flow meters.

d. Motorized operated valves.

e. Dissimilar metals.

f. Dissimilarly coated piping (cement-mortar vs. dielectric).

g. Above ground steel pipe.

h. All existing piping.
AMEC E&I October 18, 2011
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Insulated joints should be placed above grade or in vaults where possible. Wrap all buried
insulators with wax tape per AWWA C217.

2. Bond all nonconductive type joints for electrical continuity. Electrical continuity is
necessary for corrosion monitoring and cathodic protection. For pipe diameters less 18
inches use two joint bonds. For pipe diameters greater than or equal to 18 inches use
three joint bonds. Electrical continuity is necessary for corrosion monitoring and cathodic
protection.

3. Install corrosion monitoring test stations to facilitate corrosion monitoring and the
application of cathodic protection:

a. Two or four-wire test stations at each end of the pipeline depending on how the
pipe terminates.

b. Four-wire test stations at all buried insulating joints.

c. Four-wire test stations at each end of all casings.
Two-wire test stations at other locations as necessary so the interval between test
stations does not exceed 1,200 feet.

Where 4-wire test stations are required, use wires of difference size or insulation color for
identification. Each wire should be independently welded or pin-brazed to the pipe.

4. Use iron pipe, fittings, and valves in appurtenances to the extent possible to avoid
creating dissimilar metal corrosion cells. Steel appurtenances such as bolts should be
coated with wax tape. If copper is used, electrically isolate it from the iron.

5. Prevent contact between iron and concrete including reinforcing steel, using such items
as plastic sleeves, rubber seals, two layers of 8 mil thick polyethylene plastic, or 20 mil
plastic tape.

6. Apply a suitable coating intended for underground use such as:
a. Polyethylene encasement per AWWA C105; or
b. Epoxy coating; or
c. Polyurethane; or
d. Wax tape.

NOTE: The thin factory-applied asphaltic coating applied to ductile iron pipe for
transportation and aesthetic purposes does not constitute a corrosion control coating,.

7. Apply cathodic protection to cast and ductile iron piping as per NACE Standard SP0169.

Iron Pipe (Non-Pressurized)

1. Encase iron pipe, fittings, and valves in an 8 mil polyethylene wrap per AWWA Standard
CI105/ANSI 21.5.

AMEC E&I October 18, 2011
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Copper Pipe

Protect buried copper pipe by one of the following measures:

1. Installation of a factory-coated copper pipe with a minimum 25-
mil thickness such as Kamco’s Aqua Shield™, Mueller’s
Streamline Protec™, or equal. The coating must be continuous
with no cuts or defects.

2. Installation of 12-mil polyethylene pipe wrapping tape with butyl
rubber mastic over a suitable primer. Protect wrapped copper tubing by applying cathodic
protection per NACE Standard SP0169.

Polyvinyl Chloride (PVC) Pipe

1. No special measures are required to protect PVC.

2. Coat any iron parts, such as fittings and valves, with a high quality dielectric coating such as
wax tape per AWWA C217, plastic pipe wrapping tape, coal tar epoxy, polyurethane, or
equivalent.

3. Install electrically insulated joints in iron riser connections to above grade metallic piping.

4. Use iron pipe, fittings, and valves in appurtenances, such as air valves and blowoffs, to the
extent possible to avoid creating dissimilar metal corrosion cells. Steel appurtenances such as
bolts should be coated as described above. If copper is used, electrically isolate it from the
iron.

All Pipe

1. On all pipes, appurtenances, and fittings not protected by cathodic protection or encased in
concrete, coat pipe specials such as valves, bolts, flange joints, joint harnesses, and flexible
couplings with wax tape per AWWA C217 after assembly.

2. Where metallic pipelines penetrate concrete structures such as building floors, vault walls,
and thrust blocks use plastic sleeves, rubber seals, or other dielectric material to prevent pipe
contact with the concrete and reinforcing steel.

Concrete Structures

The concrete mix design should provide the least permeable and mostly crack-free matrix to
reduce penetration of aggressive ions and oxygen into the concrete. The concrete mixture should
be designed to help protect the steel adequately from corrosion. Factors in concrete mix design
that can reduce the permeability of the concrete include lowering the water-to-cement ratio by
either increasing the cement content or decreasing water content. Finely divided materials such
as fly ash, granulated blast furnace slag, silica fume, and other pozzolons can further reduce
permeability of the concrete.

AMEC E&I Ocftober 18, 2011
HDR | Schiff #172549 Page 8
Figure D-7.1.11



In addition, aggregates having water-soluble chloride ions on their surfaces, or even within their
particles, can cause corrosion problems. If enough surface-borne chlorides are present, a portion
will not be bound within the solid “paste” phase during hydration of the cement. Most of the
chlorides released from the interior of an aggregate particle after the first few hours of hydration
will not be bound at all. Unbound chloride ions can cause passivity breakdown of the steel
created by the alkaline cement.

The following standards contain important guidelines for the maximum concentration of
chloride, sulfate and carbonate ions on the mixing water and admixture:

o Portland Cement Association PCA Publication E B.001, Design and Control of Concrete
mixtures

o American Concrete Institute ACI 318, Building Code Requirements for Reinforced

Concrete Structures

o American Concrete Institute ACI 222, Corrosion of Metals in Concrete

Nevertheless, there are certain steps that can be taken to enhance the protective properties of the
concrete. The most important factor is keeping the cement content high enough to maintain a pH
of 12.5 or greater.

1. From a corrosion standpoint, Type II cement may be used for concrete structures and pipe
because the sulfate concentration is negligible, O to 0.1 percent.

2. Standard concrete cover over reinforcing steel may be used for concrete structures and pipe in
contact with these soils due to the low chloride concentration found onsite.

3. Due to the high ground water table encountered at this site, cyclical or continual wetting may be
an issue. Any contact between concrete structures and ground water should be prevented.
Contact can be prevented with an impermeable waterproofing system.

Post Tensioning Slabs: Unbonded Single-Stranded Tendons and Anchors

1. Soil is considered an aggressive environment for post-tensioning strands and anchors.
Therefore, due to the soils found on-site, protect post-tensioning strands and anchors against
corrosion in this aggressive (corrosive) environment. Implement a// the following measures:
(ACI2001)(PTI 2006)(PTI 2000)

a. Completely encapsulate the tendon and anchor with polyethylene to create a
watertight seal.

b. All components exposed to the job site should be protected within one working
day after their exposure during installation.

c. Ensure the minimum concrete cover over the tendon tail is 1-inch, or greater if
required by the applicable building code.

d. Caps and sleeves should be installed within one working day after the cutting of
the tendon tails and acceptance of the elongation records by the engineer.

e. Inspect the following to ensure the encapsulated system is completely watertight:

AMEC E&I October 18, 2011
HDR | Schiff #172549 Page 9
Figure D-7.1.12



1. Sheathing: Verify that all damaged areas, including pin-holes, are
repaired.

ii. Stressing tails: After removal, ensure they are cut to a length for proper
installation of P/T coating filled end caps.

iii. End caps: Ensure proper installation before patching the pocket former
recesses.

iv. Patching: Ensure the patch is of an approved material and mix design, and
installed void-free.

f. Limit the access of direct runoff onto the anchorage area by designing proper
drainage.

g. Provide at least 2 inches of space between finish grade and the anchorage area, or
more if required by applicable building codes.

CLOSURE

Our services have been performed with the usual thoroughness and competence of the
engineering profession. No other warranty or representation, either expressed or implied, is
included or intended.

Please call if you have any questions.

Respectfully Submitted, No. CR 1137
HDR ENGINEERING, INC.

- B

Ian Budner Steven R. Fox, P.E.
EIT Corrosion Technician Vice President

Exp. 3—31—13

11-1050SCS-RPT_Century City-Constellation IB_rev0l IB

AMEC E&I October 18, 2011
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SCHIFF ASSOCIATES

www.schiffassociates.com
Consulting Corrosion Engineers — Since 1959

Table 1 - Laboratory Tests on Soil Sample(s)
AMEC E&I

Westside Subway Extension
Your #4953-10-1561, SA #11-0184LAB

21-Feb-11
Sample ID 168 168 168 169 169
@ 1-5' @ 38.5' @ 72.5 @ 26' @72
CL - Fill CL with Sand SP CL SP-SM/SM
Resistivity Units
as-received ohm-cm 8,000 2,640 4,000 6,400 1,480
saturated ohm-cm 1,680 840 3,040 920 960
pH 8.2 7.3 8.2 7.9 7.8
Electrical
Conductivity mS/cm 0.09 0.07 0.13 0.46 0.29
Chemical Analyses
Cations
calcium Ca’"  mgkg 21 27 34 73 135
magnesium Mg2+ mg/kg 10 10 6.6 32 17
sodium Na'"  mgkg 115 88 132 377 129
potassium  K'°  mg/kg 3.3 5.6 6.4 11 26
Anions
carbonate COy” mg/kg ND ND 45 ND ND
bicarbonate HCO;'"™ mg/kg 143 98 142 183 259
fluoride F"  mgkg 24 14 1.9 9.0 1.2
chloride cl”  mgkg 39 21 13 99 58
sulfate SO,” mg/kg 27 25 51 672 358
phosphate PO,” mg/kg 16 13 ND 1.5 ND
Other Tests
ammonium  NH,'" mg/kg ND ND ND ND 3.7
nitrate NO," mg/kg 2.8 23 4.2 ND 9.0
sulfide s* qual na na na na na
Redox mV na na na na na

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.
Redox = oxidation-reduction potential in millivolts
ND = not detected
na = not analyzed
431 West Baseline Road - Claremont, CA 91711
Phone: 909.626.0967 - Fax: 909.626.3316 Page 1 of 2

Figure D-7.1.15



SCHIFF ASSOCIATES

Sample ID

Resistivity
as-received
saturated

pH

Electrical

Conductivity

Chemical Analyses
Cations
calcium Ca®"
magnesium Mngr
sodium Na'*
potassium K"
Anions
carbonate CO32'
bicarbonate HCO; -
fluoride F"
chloride oky
sulfate SO42'
phosphate PO,”

Other Tests
ammonium  NH, .
nitrate NO; -
sulfide N
Redox

Table 1 - Laboratory Tests on Soil Sample(s)

AMEC E&I
Westside Subway Extension
Your #4953-10-1561, SA #11-0184LAB
21-Feb-11

169
@ 100.5'
ML

Units
ohm-cm 3,920
ohm-cm 640
7.7
mS/cm 0.50
mg/kg 289
mg/kg 55
mg/kg 84
mg/kg 76
mg/kg ND
mg/kg 101
mg/kg 0.5
mg/kg 45
mg/kg 968
mg/kg ND
mg/kg 14
mg/kg ND
qual na
mV na

www.schiffassociates.com
Consulting Corrosion Engineers — Since 1959

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.

mg/kg = milligrams per kilogram (parts per million) of dry soil.
Redox = oxidation-reduction potential in millivolts

ND = not detected
na = not analyzed

431 West Baseline Road - Claremont, CA 91711
Phone: 909.626.0967 - Fax: 909.626.3316

Page 2 of 2

Figure D-7.1.16



=N

Immsssssssss AP Engineering & Testing, Inc.

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-0361

Project Name: Westside Subway Extension Date 04/29/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
E-132B 3 15 CL 1186 7.3 78 357
E-132B 5 25 CL 1221 7.2 188 140
E-132B 13 65 SM 5020 7.9 39 85
E-132B 15 75 SM 1524 7.6 1037 65
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.2.1
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Immsssssssss AP Engineering & Testing, Inc.

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-0361

Project Name: Westside Subway Extension Date 04/20/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
E-132C 1 6 CL 1328 7.5 107 32
E-132C 9 45 SM 9840 71 20 15
E-132C 16 63 SM 3729 7.4 42 18
E-132C 22 78 SM 1316 7.0 1622 28
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.2.2
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Immsssssssss AP Engineering & Testing, Inc.

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-0361

Project Name: Westside Subway Extension Date 04/20/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
E-133A 1 6 CL 1576 71 214 23
E-133A 7 35 CL 974 7.5 400 305
E-133A 10 50.5 SM 8880 7.8 37 17
E-133A 15 75 SM 4313 7.6 133 101
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.2.3
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Immsssssssss AP Engineering & Testing, Inc.

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-0361

Project Name: Westside Subway Extension Date 04/20/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-412 14 55 SM 9638 7.7 33 25
G-412 19 68 SM 4270 7.8 143 81
G-412 22 & 23| 75-78 ML 2754 7.8 45 42
G-412 24 & 25| 80-83 SM 7208 8.0 53 52
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.2.4
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Immsssssssss AP Engineering & Testing, Inc.

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-0361

Project Name: Westside Subway Extension Date 05/07/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-413 2 9.5 CL 1352 8.0 16 35
G-413 5 21.5 CL 911 7.9 34 29
G-413 15 70.5 SM 1550 7.8 195 99
G-413 19 90.5 SM 774 5.8 3823 108
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.2.5
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Immsssssssss AP Engineering & Testing, Inc.

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-0361

Project Name: Westside Subway Extension Date 05/07/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-414 2 10 CL 1215 7.7 223 23
G-414 4 20 CL 806 7.4 398 66
G-414 10 48 CL 1223 7.6 180 206
G-414 15 63 SM 1936 7.6 128 251
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.2.6
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Immsssssssss AP Engineering & Testing, Inc.

CORROSION TEST RESULTS

Client Name: AMEC Foster Wheeler AP Job No.: 15-0361

Project Name: Westside Subway Extension Date 05/07/15

Project No.: 4953-11-1423

Boring Sample | Depth | Soil Type Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Resistivity (ohm-cm) (ppm) (ppm)
G-415 7 28 CL 1002 7.9 494 289
G-415 12 45.5 CL 1838 7.5 136 71
G-415 17 70 SM 2159 7.9 92 50
G-415 19 80.5 SM 1628 7.5 51 44
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure D-7.2.7
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AP Engineering & Testing, Inc.

SPECIFIC GRAVITY

ASTM D854

AP Number: 15-0361
Client: Name: Amec Foster Wheeler E& Tested By: KM Date: 04/26/15
Project Name: Westside Subway Extension Data Input By: NN Date: 04/27/15
Project No. : 4953-11-1423 Checked By: AP Date: 04/28/15
BORING NUMBER G-412 G-412 G-412
SAMPLE NUMBER 19 22 24
DEPTH (FT) 68 75 80
SOIL CLASSIFICATION Silty Sand | Silt w/sand | Silty Sand

METHOD (A OR B) B B B
FLASK NUMBER 2 1 3
WT. FLASK+WATER+SOIL, g 380.64 405.10 374.80
TEMPERATURE, °C 230 23.0 23.0
CORRECTION FACTOR 0.9993 0.9993 0.9993
WT. DRY SOIL, g 66.65 55.20 60.25
WT. FLASK + WATER, g 249.74 249.69 249.57
% RETAINED #4 0.92 0.68 0.00
% PASSING #4 99.08 99.32 100.00
MATERIAL EXCLUDED Retained | Retained None
No. 4 No. 4
SPECIFIC GRAVITY (Gs 2p°c) 2.65 2,77 2.66

2607 Pomona Boulevard. Pomona, California 91768
Tel. (909) 869-6316, Fax (909) 869-6318

Figure D-8.1
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AP Engineering & Testing, Inc.

SPECIFIC GRAVITY

ASTM D854
AP Number: 15-0361

Client: Name: AMEC E&l Tested By: KM Date: 05/08/15
Project Name: Westside Subway Extension Data Input By: KM Date: 05/10/15
Project No. : 4953-11-1423 Checked By: AP Date: 05/11/15
BORING NUMBER G-415 G-415 G-415 G-415
SAMPLE NUMBER 14 16 19 21
DEPTH (FT) 55.5 65.5 80.5 90.5
SOIL CLASSIFICATION Clay Silty Sand | Silty Sand Fat Clay

METHOD (A OR B) B B B B
FLASK NUMBER 4 3 2 4
WT. FLASK+WATER+SOIL, g 387.57 357.92 360.95 389.63
TEMPERATURE, °C 22.9 24.9 24.8 19.7
CORRECTION FACTOR 0.9994 0.9989 0.9989 1.0001
WT. DRY SOIL, g 33.12 32.98 34.75 35.43
WT. FLASK + WATER, g 249.81 249.77 249.80 249.81
% RETAINED #4 8.32 0.00 0.00 0.00
% PASSING #4 91.68 100.00 100.00 100.00
MATERIAL EXCLUDED Rﬁgi”fd None None None
SPECIFIC GRAVITY (Gs 20:c) 2.63 2.69 2.66 2.72

2607 Pomona Boulevard. Pomona, California 91768
Tel. (909) 869-6316, Fax (909) 869-6318

Figure D-8.2




Soil Abrasion Test (SAT)

(A. Bruland, Drillability test methods Project report 13A-98)

www _drillability. com

COMPANY WITH
QUALITY SYSTEM
CERTIFIED BY DNV GL
=1S0 9001 =

Tonon USA
Engineering, Measurements
and Testing, LLC

Web: tononeng.com

Sample moisture

Dried in ventilated oven at

el WSE SECTION 2 condition 30°C for 3 days
- Steel test piece Ground and polished by bench
Location LOS ANGELES, CA condition grinder
Client METRO
Client’s Project No. 4953-11-1423
Registry No. 2015-29
Report No. 2015-29-1-1
Report Date 5/11/2015
Boring and Depth (ft) |E-132B; 85', 90", 95.5' ft
Soil Type SP/SP-SM
Date Received: 5/5/2015 Date Opened: 5/5/2015 Date Tested: 5/11/2015
Test no. Test 1 Test 2 AVS
Weight Loss (mg) 42 40 41

Photograph of the Tested Sample

Tested by: Dr. Fulvio Tonon, P.E., Ph.D.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244

Houston, TX 77008-3642

2015-29, R17, Soil Abrasion Test

Page 1 of 4

Checked by: Gloria Tonon-Kozma, P.E.

Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Phone: +1-512-200-3051

E-mail: fulvio@tononeng.com

Figure D-9.1



Soil Abrasion Test (SAT)

(A. Bruland, Drillability test methods Project report 13A-98)

www _drillability. com

COMPANY WITH
QUALITY SYSTEM
CERTIFIED BY DNV GL
=1S0 9001 =

Tonon USA

Engineering, Measurements
and Testing, LLC

Web: tononeng.com

Project N Sample moisture Dried in ventilated oven at
0] ame WSE SECTION 2 condition 30°C for 3 days
- Steel test piece Ground and polished by bench
Location LOS ANGELES, CA condition grinder
Client METRO
Client’s Project No. 4953-11-1423
Registry No. 2015-29
Report No. 2015-29-1-2
Report Date 5/11/2015
Boring and Depth (ft) |G-412; 60, 63 ft
Soil Type SW/SP/SP-SM
Date Received: 5/5/2015 | Date Opened: 5/5/2015 Date Tested: 5/11/2015
Test no. Test 1 Test 2 AVS
Weight Loss (mg) 42 46 44

Photograph of the Tested Sample

Tested by: Dr. Fulvio Tonon, P.E., Ph.D.

Checked by: Gloria Tonon-Kozma, P.E.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244

Houston, TX 77008-3642

2015-29, R17, Soil Abrasion Test

Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Page 2 of 4

Phone: +1-512-200-3051

E-mail: fulvio@tononeng.com

Figure D-9.2



Soil Abrasion Test (SAT)

(A. Bruland, Drillability test methods Project report 13A-98)

www _drillability. com

Project Name WSE SECTION 2
Location LOS ANGELES, CA
Client

METRO

Client’s Project No.

4953-11-1423

Registry No. 2015-29
Report No. 2015-29-1-3
Report Date 5/11/2015

Boring and Depth (ft)

G-412; 65', 70', 73' ft

Soil Type

SP-SM/SM

COMPANY WITH
QUALITY SYSTEM
CERTIFIED BY DNV GL
=1S0 9001 =

Tonon USA
Engineering, Measurements
and Testing, LLC

Web: tononeng.com

Sample moisture Dried in ventilated oven at
condition 30°C for 3 days

Steel test piece Ground and polished by bench
condition grinder

Date Received: 5/5/2015

| Date Opened: 5/5/2015

Date Tested: 5/11/2015

Test no.

Test 1

Test 2

Weight Loss (mg)

27

31

AVS

29

Photograph of the Tested Sample

Tested by: Dr. Fulvio Tonon, P.E., Ph.D.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244

Houston, TX 77008-3642

2015-29, R17, Soil Abrasion Test

Checked by: Gloria Tonon-Kozma, P.E.

Page 3 of 4

Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Phone: +1-512-200-3051

E-mail: fulvio@tononeng.com

Figure D-9.3



Soil Abrasion Test (SAT)

(A. Bruland, Drillability test methods Project report 13A-98)

www _drillability. com

Project Name WSE SECTION 2
Location LOS ANGELES, CA
Client

METRO

Client’s Project No.

4953-11-1423

Registry No. 2015-29
Report No. 2015-29-1-4
Report Date 5/11/2015

Boring and Depth (ft)

G-415; 75', 85' ft

Soil Type

SM/SM w/ Gravel

COMPANY WITH
QUALITY SYSTEM
CERTIFIED BY DNV GL
=1S0 9001 =

Tonon USA
Engineering, Measurements
and Testing, LLC

Web: tononeng.com

Sample moisture Dried in ventilated oven at
condition 30°C for 3 days

Steel test piece Ground and polished by bench
condition grinder

Date Received: 5/5/2015

| Date Opened: 5/5/2015

Date Tested: 5/11/2015

Test no.

Test 1

Test 2

Weight Loss (mg)

28

26

AVS

27

Photograph of the Tested Sample

Tested by: Dr. Fulvio Tonon, P.E., Ph.D.

This report shall not be partially reproduced without the written consent of Tonon USA, LLC.

538 W 21st St #27244

Houston, TX 77008-3642

2015-29, R17, Soil Abrasion Test

Page 4 of 4

Checked by: Gloria Tonon-Kozma, P.E.

Laboratory Director: Dr. Fulvio Tonon, P.E., Ph.D.

Phone: +1-512-200-3051

E-mail: fulvio@tononeng.com

Figure D-9.4



APPENDIXE  ANALYTICAL LABORATORY TEST RESULTS

Appendix E
Figure E-1: Analytical Laboratory Test Results of Vapor Samples
Figure E-2: Analytical Laboratory Test Results of Groundwater Samples

WESTSIDE PURPLE LINE EXTENSION PROJECT







ADVANCED TECHNOLOGY

LA BORATOMRITES

April 21, 2015

Ron Lopez ELAP No.: 1838

Amec Foster Wheeler CSDLAC No.: 10196
6001 Rickenbacker Road ORELAP No.: CA300003
Los Angeles, CA 90040 TCEQ No. : T104704502

Tel: (323) 889-5300
Fax:(323) 721-6700

Re:  ATL Work Order Number : 1501260
Client Reference : MTA Westside, 4953-11-1423

Enclosed are the results for sample(s) received on April 08, 2015 by Advanced Technology
Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of
custody in accordance with applicable laboratory certifications. The laboratory results contained
in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions,
please feel free to contact me or your Project Manager.

Sincerely,

Eddie Rodriguez

Laboratory Director

The cover letter and the case narrative are an integral part of this analytical report and its absence renders the report invalid.
Test results contained within this data package meet the requirements of applicable state-specific certification programs. The
report cannot be reproduced without written permission from the client and Advanced Technology Laboratories.

3275 Walnut Avenue, Signal Hill, CA 90755 ® Tel: 562-989-4045 ® Fax: 562-989-4040

www.atlglobal.com
Figure E-1.1

Page 1 of 15




&

Amec Foster Wheeler

6001 Rickenbacker Road
Los Angeles , CA 90040

Report To :
Reported :

Project Number : MTA Westside, 4953-11-1423

SUMMARY OF SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received
M-407 @ 65' (probe) 1501260-01 Air 4/08/15 10:46 4/08/15 15:35
M-407 @ 70" (probe) 1501260-02 Air 4/08/15 11:02 4/08/15 15:35
M-407 @ 75' (probe) 1501260-03 Air 4/08/15 11:33 4/08/15 15:35
M-407 @ 60' 1501260-04 Air 4/08/15 9:53 4/08/15 15:35
M-407 @ 90' 1501260-05 Air 4/08/15 10:22 4/08/15 15:35
M-408 @ 40' (probe) 1501260-06 Air 4/08/15 13:08 4/08/15 15:35
M-408 @ 70" (probe) 1501260-07 Air 4/08/15 13:24 4/08/15 15:35
M-408 @ 95' (probe) 1501260-08 Air 4/08/15 13:41 4/08/15 15:35
M-408 @ 60' 1501260-09 Air 4/08/15 12:19 4/08/15 15:35
M-408 @ 90' 1501260-10 Air 4/08/15 12:40 4/08/15 15:35
CASE NARRATIVE

The samples for Methane, H2S (15/16) and Fixed Gases (ASTM D1946) were subcontracted to Air Technology Laboratories.

Figure E-1.2

3275 Walnut Avenue, Signal Hill, CA 90755 ® Tel: 562-989-4045 ® Fax: 562-989-4040 ° www.atlglobal.coml Page 2 of 15
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ECHNOLOGY ool

J ANA Laboratories, Inc.

Page 3 of 15

April 21, 2015

el

LA Cert 04140
ADE-1461 EPA Methods TO;&I’((_)J _':ISA TO15, 25C/3C,
. EPA Methods TO-3,
Advanced Technology Laboratories TOT4ATO15SM& Scan,  TX Cert T104704450-09-TX
ASTM D1946 EPA Methods TO14A, TO15
ATIN: Rachelle Arada UT Cert CA0133332014-1
3275 Walnut AVe. EPA Methods TO3, TO14A, TO15, RSK-175

Signal Hill, CA 90755

LABORATORY TEST RESULTS

Project Reference: 1501260
Lab Number: G040901-01/10

Enclosed are results for sample(s) received 4/09/15 by Air Technology Laboratories.
Samples were received intact. Analyses were performed according to specifications on
the chain of custody provided with the sample(s).

Report Narrative:

— Unless otherwise noted in the report, sample analyses were performed within
method performance criteria and meet all requirements of the NELAC
Standards.

— The enclosed results relate only to the sample(s).

ATL appreciates the opportunity to provide testing services to your company. If you
have any questions regarding these results, please call me at (626) 964-4032.

Sincerely,
Mark Johnson

Operations Manager
MIJohnson@AirTechLabs.com

Enclosures

Note: The cover letter is an integral part of this analytical report.

Figure E-1.3

18501 E. Gale Avenue, Suite 130 ¢ City of Industry, CA 91748 e Ph: (626) 964-4032 ¢ Fx: (626) 964-5832
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AIrTECHNOLOGY Laboratories, Inc.

o : Page 2 of 9
Client: Advanced Technology Laboratories G04090]
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501260
Date Received: 04/09/15
Matrix: Air
Reporting Units: % wv/v

ASTM D1946
Lab No.: G040901-01 G040901-02 G040901-03 G040901-04
1501260-01 / M-| 1501260-02 / M-} 1501260-03 / M-]| 1501260-04 / M-
Client Sample L.D.: 407 @ 65' 407 @ 70' 407 @ 75' 407 @ 60'
(probe) {(probe) (probe) {(probe)
Date/Time Sampled: 4/8/15 10:46 4/8/15 11:02 4/8/1511:33 4/8/15 9:53
Date/Time Analyzed: 4/9/1512:23 4/9/15 12:38 4/9/15 12:53 4/9/15 13:07
QC Bateh No.: 150409GC8Al 150409GC8AT1 150409GC8A1 150409GC8A1
Amalyst Initials: AS AS AS AS
Dilution Factor: 1.0 1.0 1.0 1.0
Result| RL | Result| RL | Result | RL | Result| RL
ANALYTE Yoviv| Yoviv | Y%viv | Y viv | %viv | Yoviv] %y | Y% viv
Carbon Dioxide 8.4 0.010 8.4 0.010 8.3 0.010 0.45 0.010
Oxygen/Argon 1.7 0.50 1.8 0.50 1.6 0.50 16 0.50
Nitrogen 75 1.0 74 1.0 67 1.0 81 1.0
Methane 14 0.0010 15 0.0010 23 0.0010 3.2 0.0010
Results normalized including non-methane hydrocarbons
ND = Not Detected (below RL)
RL = Reporting Limit
'
Reviewed/Approved By: 1 ﬂ /]/{UU '{ Date | /‘LI/ 1
Wralk Johnson 3
Operations Manager
The cover letter 1s an integral part of this analytical report
‘\ ﬂ A A Figure E-1.4 page 1 of 1
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. ) Page 3 of 9
Client: Advanced Technology Laboratories G040901
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501260
Date Received: 04/09/15
Matrix: Air
Reporting Units: % v/v

ASTM D1946
Lab No.: G040901-05 G040901-06 G040901-07 G040901-08
1501260-05 / M-| 1501260-06 / M-| 1501260-07 / M-| 1501260-08 / M-
Client Sample L.D.: 407 @ 90’ 408 @ 40' 408 @ 70’ 408 @ 95'
(probe) {(probe) (probe) (probe)
Date/Time Sampled: 4/8/15 10:22 4/8/15 13:08 4/8/15 13:24 4/8/15 13:41
Date/Time Analyzed: 4/9/15 13:22 4/9/15 13:37 4/9/15 15:20 4/9/15 14:06
QC Batch No.: 150409GC8A1 150409GC8A1 -150409GC8A1 150409GC8A1
Analyst Initials: AS AS AS AS
Dilution Factor: 1.0 1.0 1.0 1.0
Result | RL | Result| RL | Result| RL | Result| RL
ANALYTE Yoviv | Yo vV %viv | vV | S%viv | Yo vV | %viv| Yoviv
Carbon Dioxide Z29 0.010 3.1 0.010 5.9 0.010 1.5 0.010
Oxygen/Argon 12 0.50 9.2 0.50 3.9 0.50 0.61 0.50
Nitrogen 62 1.0 88 1.0 90 1.0 4.1 1.0
Methane 22 0.0010 | 0.0038 | 0.0010 0.52 0.0010 92 0.0010
Results normalized including non-methane hydrocarbons
ND = Not Detected (below RL)
RIL = Reporting Limit
Reviewed/Approved By: A4 //uM ; 4 Date i s ‘/14 I ] 3/
MAfK Johnson
Operations Manager
The cover letter 1s an integral part of this analytical report
“ ‘ A ' Figure E-1.5 page 1 of 1
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: d Tech o
Client Advanced Technology Laboratories G040901
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501260
Date Received: 04/09/15
Matrix: Air
Reporting Units: % v/v
ASTM D1946
Lab No.: G040901-09 G040901-10
1501260-09 / M-| 1501260-10 / M-
Client Sample L.D.: 408 @ 60’ 408 @ 90’
(probe) (probe)
Date/Time Sampled: 4/8/1512:19 4/8/15 12:40
Date/Time Analyzed: 4/9/15 14:20 4/9/15 15:06
QC Batch No.: 150409GC8A1 150409GC8A1
Analyst Initials: AS AS
Dilution Factor: 1.0 1.0
Result | RL | Result| RL
ANALYTE % viv| VIV | %viv| Yeviv
Carbon Dioxide 1.1 0.010 0.32 0.010
Oxygen/Argon 17 0.50 16 0.50
Nitrogen 81 1.0 83 1.0
Methane 0.026 | 0.0010 0.22 0.0010
Results normalized including non-methane hydrocarbons
ND = Not Detected (below RL)
RL = Reporting Limit
Reviewed/Approved By: | /’ /,/CM - [ v AA "! {
’ Mark Johnson a
Operations Manager
The cover letter is an integral part of this analytical report
‘\ ﬂ A : Figure E-1.6 page 1 of 1
AIrTECHNOLOGY Laboratories, Inc.
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Page 5 of 9
G040901

QC Batch No.: 150409GC8A1

Matrix: Air

Units: % viv

QC for ASTM D1946
Lab No.: | Method Blank LCS LCSD
Date/Time Analyzed: 4/9/15 10:36 4/9/15 9:37 4/9/1510:07
Analyst Initials: AS AS AS
Datafile: 09apro10 09apro06 09apr008
Dilution Factor: 1.0 1.0 1.0
ANALYTE Results I RL | % Rec. | _Criteria | % Rec.| Criteria | %RPD | Criteria
Carbon Dioxide ND 0.010 96 70-130% 96 70-130% 0.0 <30
Oxygen/Argon ND 0.50 98 70-130% 98 70-130% | 0.0 <30
Nitrogen ND 1.0 99 70-130% 99 70-130% 0.2 <30
Methane ND 0.0010 105 70-130% 104 | 70-130% 0.5 <30
ND = Not Detected (Below RL)
Reviewed/Approved By: /) /’ IM L Date: t/l l’u. l[g
Mark{ olﬁﬁson
Operations Manager

The cover letter is an integral part of this analytical report.

IV

Figure E-1.7
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Client: Advanced Technology Laboratories Pa‘(%gfo‘;g?
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501260
Date Received: 04/09/15
Matrix: Air
Reporting Units: ppmv
EPA 15/16
Lab No.: G040901-01 G040901-02 G040901-03 G040901-04
1501260-01 / M-| 1501260-02 / M-{ 1501260-03 / M-| 1501260-04 / M-
Client Sample LD.: 407 @ 65' 407 @ 70 407 @ 75’ 407 @ 60"
{(probe) (probe) (probe) (probe)
Date/Time Sampled: 4/8/15 10:46 4/8/15 11:02 4/8/15 11:33 4/8/15 9:53
Date/Time Analyzed: 4/9/1511:15 4/9/15 11:27 4/9/15 11:38 4/9/15 11:54
QC Batch No.: 150409GC3A1 | 150409GC3A1 | 150409GC3A1 | 150409GC3A1
Analyst Initials: AS AS AS AS
Dilution Factor: 1.0 1.0 1.0 1.0
Result | RL | Result| RL | Result| RL | Result| RL
ANALYTE ppmv | PPMV | ppmv | PPMY | ppmv | PPMV | ppmv | Ppmv
Hydrogen Sulfide ND 0.20 ND 0.20 ND 0.20 ND 0.20
ND = Not Detected (below RL)
RL = Reporting Limit
Reviewed/Approved By: - ,m /(W = / Date v{!"ﬁ [[)/
M4 Johnson [ :
Operations Manager
The cover letler is an integral part of this analytical report
" h ﬁ \ Figure E-1.8
AIrTECHNOLOGY Laboratories, Inc. 5ag6 1 of 1
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Client: Advanced Technology Laboratories Paégjogg?
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501260
Date Received: 04/09/15
Matrix: Air
Reporting Units: ppmv
EPA 15/16 j
Lab No.: G040901-05 G040901-06 G040901-07 G040901-08
1501260-05 / M- 1501260-06 / M-| 1501260-07 / M-| 1501260-08 / M-
Client Sample I.D.: 407 (@ 90" 408 @ 40' 408 @ 70" 408 @ 95'
(probe) {(probe) (probe) (probe)
Date/Time Sampled: 4/8/15 10:22 4/8/15 13:08 4/8/15 13:24 4/8/15 13:41
Date/Time Analyzed: 4/9/1512:05 4/9/1512:18 4/9/15 12:30 4/9/15 13:12
QC Batch No.: 150409GC3A1 | 150409GC3A1 | 150409GC3A1 | 150409GC3A1
Analyst Initials: AS AS AS AS
Dilution Factor: 1.0 1.0 1.0 10
Result | RL | Result| RL | Result| RL | Result| RL
ANALYTE ppmv [ PPMV | ppmv | PPMY | ppmv | PPMV | ppmv | Ppmy
Hydrogen Sulfide ND 0.20 ND 0.20 ND 0.20 11 2.0
ND = Not Detected (below RL)
RL = Reporting Limit
W | bl
Reviewed/Approved By: IA U( = Date LJJ U{M
WMark Johnsot [
Operations Manager
The cover letter is an integral part of this analytical report
‘\ ” A A Figure E-1.9
AIrTECHNOLOGY Laboratories, Inc.
page 1 of 1
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Client: Advanced Technology Laboratories Paég fogg?
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501260
Date Received: 04/09/15
Matrix: Air
Reporting Units: ppmv
EPA 15/16
Lab No.: G040901-09 G040901-10
1501260-09 / M-| 1501260-10 / M-
Client Sample L.D.: 408 @ 60" 408 @ 90
(probe) (probe)
Date/Time Sampled: 4/8/15 12:19 4/8/15 12:40
Date/Time Analyzed: 4/9/15 13:24 4/9/15 13:35
QC Batch No.: | 150409GC3A1 | 150409GC3A1
Analyst Initials: AS AS
Dilution Factor: 1.0 1.0
Result | RL | Result| RL
ANALYTE ppmv | PPMV | ppmv | ppmv
Hydrogen Sulfide ND 0.20 ND 0.20

ND = Not Detected (below RL)
RL = Reporting Limit

IA/{M' 4 Date

UM&M{ hohnson ! "

Operations Manager

Reviewed/Approved By:

The cover letter is an integral part of this analytical report

Figure E-1.10

-A—A-A—A AIrTECHNOLOGY Laboratories, Inc.

page 1 of 1
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QC Batch No.:

| Page110f15 |

150409GC3A1 Fage 2.af
Matrix: Air (040901
Units: ppmv
QC for Sulfur Compounds by EPA 15/16
Lab No.: Method Blank LCS LCSD
Date/Time Analyzed: 4/9/15 9:00 4/9/15 9:45 4/9/15 9:57
Analyst Initials: AS AS AS
Datafile: 09apr01 09apr004 09aproos
Dilution Factor: 1.0 1.0 1.0
ANALYTE Results RL | %Rec. | Criteria | % Rec. | Criteria | %RPD | Criteria
Hydrogen Sulfide ND 0.20 103 70-130% 103 70-130% 0.1 <30

ND = Not Detected (Below RL)
RL = Reporting Limit

Date:

Reviewed/Approved By: M /{ LW .L—
V

Mark J. Johnsoni/ !
Operations Manager

ol

The cover letter is an integral part of this analytical report.

Figure E-1.11
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A'DVANCED;‘%HTECHNOLOGY
ORATORIES
SUBCONTRACT ORDER

L AB

|

Work Order: 1501260

| Page120f15 |

OU0F0 |- O‘//Lg

SENDING LABORATORY:

Advanced Technology Laboratories

3275 Walnut Avenue

Signal Hill, CA 90755
Phone: 562.989.4045
Fax: 562.989.6348

Project Manager: Rachelle Arada (Rachelle@atlglobal.com)

RECEIVING LABORATORY:

Air Technology Laboratories, Inc.

18501 E. Gale Ave, Suite 130

City of Industry, CA 91748

Phone :(626) 964-4032

Fax: (626) 964-5832

PO#: SC09501-STANDARD TAT

IMPORTANT : Please include Work Order # and PO # in your invoice.

Analysis Due Expires Sampled Comments
\ ATL Lab#: 1501260-01 / M-407 @ 65' (probe) Air 04/08/15 10:46 Pls. report fixed gases - Nitrogen,
Oxygen,Carbon Dioxide and
Methane
D1%46 T 04/15/15 17:00 04/11/15 10:46
[Fixed Gases]
15_16_H2S T SUB 04/15/15 17:00 04/11/15 10:46
[Hydrogen Sulfide]
2-Tedlar Bag
0? ATL Lab#: 1501260-02 / M-407 @ 70' (probe) Air 04/08/15 11:02
15_16 H2S T SUB 04/15/15 17:00 04/11/15 11:02
[Hydrogen Sulfide]
D1946_T 04/15/15 17:00 04/11/15 11:02
[Fixed Gases]
ATL Lab#: 1501260-03 / M-407 @ 75' (probe) Air 04/08/15 11:33
15_16_H25 T SUB 04/15/15 17:00 04/11/15 11:33
[Hydrogen Sulfide]
D1946_T 04/15/15 17:00 04/11/15 11:33
[Fixed Gases]
I~ 1l s My Lia / 1S
Released By Daig Received By Date { ' "1
x;‘
Released By Date FIgurRederved By Date



¢
ADVANCEDE‘

\

k .
S TECHNOLOGY

LABORATORIES
SUBCONTRACT ORDER

| Work Order: 1501260 |

C‘Q‘R@Ohél/lo

Analysis

Due

Expires

Sampled

Comments

4 ATL Lab#: 1501260-04
15_16 H258 T SUB
[Hydrogen Sulfide]

D19%46 T
[Fixed Gases]

QS ATL Lab#: 1501260-05

D1946_T
|Fixed Gases]

15_16_H2S_T SUB
[Hydrogen Sulfide]

ATL Lab#: 1501260-06

D1946 T
[Fixed Gases]

15 16 H2S T SUB
[Hydrogen Sulfide]

1 ATL Lab#: 1501260-07
O 15_16_H28_T_SUB
[Hydrogen Sulfide]

D1946 T
[Fixed Gases]

(E)ATL Lab#: 1501260-08
15 16 H2S T SUB
[Hydrogen Sulfide]

D1946_ T
|Fixed Gases]

/ M-407 @ 60’
04/15/15 17:00

04/15/15 17:00

/I M-407 @ 90'
04/15/15 17:00

04/15/15 17:00

/ M-408 @ 40' (probe)
04/15/1517:00

04/15/15 17:00

/ M-408 @ 70' (probe)
04/15/15 17:00

04/15/15 17:00

/ M-408 @ 95' (probe)
04/15/15 17:00

04/15/15 17:00

Air
04/11/15 09:53

04/11/15 09:53

Air
04/11/15 10:22

04/11/15 10:22

Air
04/11/15 13:08

04/11/15 13:08

Air
04/11/15 13:24

04/11/15 13:24

Air
04/11/15 13:41

04/11/15 13:41

04/08/15 09:53

04/08/15 10:22

04/08/15 13:08

04/08/15 13:24

04/08/15 13:41

W G v =
I Gt 0T i “fh) AY
Released By Datel Received By V Date
Released By Date lieLejz R =m ) By Date

Page 2 of 3
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ADVANLED.@TECHNOLOGY

LABORATORIES

Page 14 of 15 |

SUBCONTRACT ORDER
| Work Order: 1501260 | (A4 DI -8t (/(\
Analysis Due Expires Sampled Comments
ATL Lab#: 1501260-09 /M-408 @ 60' Air 04/08/15 12:19
15_16_ H2S T SUB 04/15/15 17:00 04/11/15 12:19
[Hydrogen Sulfide]
D1946 T 04/15/15 17:00 04/11/15 12:19
[Fixed Gases]
0 ATL Lab#: 1501260-10 /M-408 @ 90’ Air 04/08/15 12:40
D1946 T 04/15/15 17:00 04/11/15 12:40
[Fixed Gases]
15 16 H2S T _SUB 04/15/15 17:00 04/11/15 12:40

[Hydrogen Sulfide]

Y We  wm A bk

Date Received By

=
b
w)
=
a

Released By Date my Date

Page 3 of 3
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ADVANCED TECHNOLOGY

LA BORATOMRITES

April 21, 2015

Ron Lopez ELAP No.: 1838

Amec Foster Wheeler CSDLAC No.: 10196
6001 Rickenbacker Road ORELAP No.: CA300003
Los Angeles, CA 90040 TCEQ No. : T104704502

Tel: (323) 889-5300
Fax:(323) 721-6700

Re:  ATL Work Order Number : 1501279
Client Reference : MTA Westside, 4953-11-1423

Enclosed are the results for sample(s) received on April 09, 2015 by Advanced Technology
Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of
custody in accordance with applicable laboratory certifications. The laboratory results contained
in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions,
please feel free to contact me or your Project Manager.

Sincerely,

Eddie Rodriguez

Laboratory Director

The cover letter and the case narrative are an integral part of this analytical report and its absence renders the report invalid.
Test results contained within this data package meet the requirements of applicable state-specific certification programs. The
report cannot be reproduced without written permission from the client and Advanced Technology Laboratories.

3275 Walnut Avenue, Signal Hill, CA 90755 ® Tel: 562-989-4045 ® Fax: 562-989-4040

www.atlglobal.com
Figure E-1.16
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Amec Foster Wheeler

6001 Rickenbacker Road
Los Angeles , CA 90040

Project Number : MTA Westside, 4953-11-1423

Report To :
Reported :

Ron Lopez
04/21/2015

SUMMARY OF SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received
M-410 @ 75' 1501279-01 Air 4/09/15 9:53 4/09/15 14:55
M-410 @ 90' 1501279-02 Air 4/09/15 10:26 4/09/15 14:55
M-410 @ 40' (probe) 1501279-03 Air 4/09/15 10:48 4/09/15 14:55
M-410 @ 60' (probe) 1501279-04 Air 4/09/15 11:13 4/09/15 14:55
M-410 @ 95' (probe) 1501279-05 Air 4/09/15 11:58 4/09/15 14:55
M-409 @ 40' (probe) 1501279-06 Air 4/09/15 12:48 4/09/15 14:55
M-409 @ 85' 1501279-07 Air 4/09/15 12:54 4/09/15 14:55
M-409 @ 70' (probe) 1501279-08 Air 4/09/15 13:11 4/09/15 14:55
M-409 @ 100' 1501279-09 Air 4/09/15 13:29 4/09/15 14:55
CASE NARRATIVE

The samples for Methane, H2S (15/16) and Fixed Gases (ASTM D1946) were subcontracted to Air Technology Laboratories.
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ECHNOLOGY s

Laboratories, Inc.

JLAS

April 21, 2015 -

el

LA Cert 04140

EPA Methods TO3, TO14A, TO15, 25C/3C,
ADE-1461 RSKATS

! EPA Methods TO-3,
Advanced Technology Laboratories TOT4ATOISSMs Scan,  TX Cert T104704450-09-TX

ASTM D1945 EPA Methods TO14A, TO15
ATTN: Rachelle Arada e

UT Cert CA0133332014-1
3275 Walnut Ave. EPA Methods TO3, TO14A, TO15, RSK-175

Signal Hill, CA 90755

LABORATORY TEST RESULTS

Project Reference: 1501279
Lab Number: (G041002-01/09

Enclosed are results for sample(s) received 4/10/15 by Air Technology Laboratories.
Samples were received intact. Analyses were performed according to specifications on
the chain of custody provided with the sample(s).

Report Narrative:

— Unless otherwise noted in the report, sample analyses were performed within
method performance criteria and meet all requirements of the NELAC
Standards.

— The enclosed results relate only to the sample(s).

ATL appreciates the opportunity to provide testing services to your company. If you
have any questions regarding these results, please call me at (626) 964-4032.

Sincerely,

Mark Johnson

Operations Manager
MJohnson@AirTechLabs.com
Enclosures

Note: The cover letter is an integral part of this analytical report.
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Client: Advanced Technology Laboratories Page1.of9
G041002
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501279
Date Received: 04/10/15
Matrix: Air
Reporting Units: % v/v
ASTM D1946
Lab No.: G041002-01 G041002-02 G041002-03 G041002-04
" 1501279-01 / M-| 1501279-02 / M- ot S s
Client Sample LD.: 410 @ 75" 410 @ 90" 410 @ 40° 410 @ 60’
i {probe) {(probe)
Date/Time Sampled: 4/9/15 9:53 4/9/15 10:26 4/9/15 10:48 4/9/1511:13
Date/Time Analyzed: 4/10/15 10:35 4/10/15 10:49 4/10/1511:04 4/10/15 11:19
QC Batch No.: 150410GC8A1 150410GC8A1 150410GC8A1 150410GC8A1
Analyst Initials: AS AS AS AS
Dilution Factor: 1.0 1.0 1.0 1.0
Result | RL | Result| RL | Result| RL | Result| RL
ANALYTE % viv | Yaviv] Y%viv| YevIV| %viv | vV | %viv | Yeviv
Carbon Dioxide 1.2 0.010 1.4 0.010 12 0.010 15 0.010
Oxygen/Argon 17 0.50 17 0.50 1.7 0.50 1.5 0.50
Nitrogen 80 1.0 77 1.0 79 1.0 76 1.0
Methane 1.5 0.0010 4.0 0.0010 6.8 0.0010 7.6 0.0010
Results normalized including non-methane hydrocarbons
ND = Not Detected (below RL)
RL =Reporting Limit
Reviewed/Approved By: i /P /"@/ J Date o ]u I n/
Mark Johnson
Operations Manager
The cover letter is an integral part of this analytical report
’\ ‘ Figure E-1.19 page 1 of 1
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Client: Advanced Technology Laboratories Page 3 of 9
G041002
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501279
Date Received: 04/10/15
Matrix: Air
Reporting Units: % v/v
ASTM D1946
Lab No.: G041002-05 G041002-06 G041002-07 G041002-08
1501279-05 / M-| 1501279-06 / M- 1501279-08 / M-
1501279-07 / M-
Client Sample LD.: 410 @ 95' 409 @ 40’ 409 @ 85' 409 @ 70"
(probe) (probe) {probe)
Date/Time Sampled: 4/9/15 11:58 4/9/15 12:48 4/9/15 12:54 4/9/15 13:11
Date/Time Analyzed: 4/10/1511:33 4/10/15 12:03 4/10/15 12:18 4/10/15 12:47
QC Batch No.: 150410GC8A1 150410GC8A1 150410GC8A1 150410GC8A1
Analyst Initials: AS AS AS AS
Dilution Factor: 1.0 1.0 1.0 1.0
Result | RL | Result| RL | Result| RL | Result| RL
ANALYTE Yoviv| YoV | Y%viv| Yviv] Y%viv | Y%eviv] Y%viv| % viv
Carbon Dioxide 0.12 0.010 13 0.010 1.9 0.010 12 0.010
Oxygen/Argon 19 0.50 4.6 0.50 13 0.50 1.5 0.50
Nitrogen 81 1.0 82 1.0 84 1.0 74 1.0
Methane 0.020 | 0.0010 0.21 0.0010 1.8 0.0010 12 0.0010
Results normalized including non-methane hydrocarbons
ND = Not Detected (below RL)
RL = Reporting Limit
s | ulis
Reviewed/Approved By: !A | . Date el [ [
MarK Jbhnson | "
Operations Manager
The cover letter is an integral part of this analytical report
’\ ' A Figure E-1.20 page 1 of 1
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Client: Advanced Technology Laboratories
Attn: Rachelle Arada

Project Name: NA

Project No.: 1501279

Date Received: 04/10/15

Matrix: Air

Reporting Units: % v/v

Page 4 of 9
G041002

Page 6 of 15

[ ASTM D19%46
Lab No.: G041002-09
. 1501279-09 / M-
Client Sample I.D.: 409 @ 100"
Date/Time Sampled: 4/9/15 13:29
Date/Time Analyzed: 4/10/15 12:32
QC Batch No.: 150410GC8A1
Analyst Initials: AS
Dilution Factor: 1.0
Result RL
ANALYTE Y% viv | % vlv
Carbon Dioxide 0.070 0.010
Oxygen/Argon 22 0.50
Nitrogen 78 1.0
Methane 0.064 | 0.0010

Results normalized including non-methane hydrocarbons

IND = Not Detected (below RL)
RL = Reporting Limit

Reviewed/Approved By:

Al | -

The cover letter is an integral part of this analytical report

—A—A-A—A AirTECHNOLOGY Laborafories, Inc.

#‘]l.fo'iinson

perations Manager

Figure E-1.21
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Page 5 of 9
QC Batch No.: 150410GC8A1 041002
Matrix: Air
Units: % viv
QC for ASTM D1946
Lab No.: | Method Blank LCS LCSD
Date/Time Analyzed: 4/10/15 8:27 4/10/15 7:44 4/10/15 7:58
Analyst Initials: AS AS AS
Datafile: 10apr004 10apr001 10apr002
Dilution Factor: 1.0 1.0 1.0
ANALYTE Results | RL | % Rec. | Criteria | % Rec.| Criteria | %RPD | Criteria
Carbon Dioxide ND 0.010 94 70-130% 94 70-130% | 0.4 <30
Oxygen/Argon ND 0.50 98 70-130% 98 70-130% | 0.4 <30
Nitrogen ND 1.0 99 70-130% 99 70-130% | 0.2 <30
Methane ND 0.0010 110 70-130% 109 | 70-130% | 0.9 <30
ND = Not Detected (Below RL)
Reviewed/Approved By: Iﬂﬂ/‘ﬁ f/ Date: /1_,/‘, 3

Mark J. Johnsofl
Operations Manager

The cover letier 1s an integral part of this analytical report.

1YY

Figure E-1.22
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T : Page 6 of 9
Client: Advanced Technology Laboratories G041002
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501279
Date Received: 04/10/15
Matrix: Air
Reporting Units: ppmv

EPA 15/16
Lab No.: G041002-01 G041002-02 G041002-03 G041002-04
, 1501279-01 / M- 1501279-02 / Mi-| 1201279-03 / M- 1501279-04 / M-
Client Sample L.D.: 410 @ 75 410 @ 90" 410 @ 40 410 @ 60'
= (probe) (probe)
Date/Time Sampled: 4/9/15 9:53 4/9/15 10:26 4/9/15 10:48 4/9/1511:13
Date/Time Analyzed: 4/10/15 10:47 4/10/15 10:58 4/10/15 11:11 4/10/15 11:33
QC Batch No.: 150410GC3A1 | 150410GC3A1 | 150410GC3A1 | 150410GC3A1
Analyst Initials: AS AS AS AS
Dilution Factor: 1.0 1.0 1.0 1.0
Result | RL | Result| RL | Result| RL | Result| RL
ANALYTE ppmv | PPmV | ppmv | PpPmV | ppmv | PPMV | ppmv | ppmv
Hydrogen Sulfide ND 0.20 0.66 0.20 ND 0.20 ND 0.20
ND = Not Detected (below RL)
RL = Reporting Limit
Reviewed/Approved By: nuﬂ/"l/{ ( Date -1[-11 \lg
Mark Johnson 3
Operations Manager
The cover letter is an integral part of this analytical report
‘\ ; A Figure E-1.23
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. . Page 7 of 9
Client: Advanced Technology Laboratories G041002
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501279
Date Received: 04/10/15
Matrix: Air
Reporting Units: ppmv

EPA 15/16
Lab No.: G041002-05 G041002-06 G041002-07 G041002-08
1501279-05 / M-| 1501279-06 / M- 1501279-08 / M-
Client Sample 1.D.: 410 @ 95' 409 @ 40' 150:[?972@:0;;, M 409 @ 70
(probe) (probe) (probe)
Date/Time Sampled: 4/9/15 11:58 4/9/15 12:48 4/9/15 12:54 4/9/15 13:11
Date/Time Analyzed: 4/10/15 11:47 4/10/15 12:14 | 4/10/15 13:07 4/10/15 13:19
QC Batch No.: 150410GC3A1 | 150410GC3A1 | 150410GC3A1 | 150410GC3A1
Analyst Initials: AS AS AS AS
Dilution Factor: 1.0 1.0 1.0 1.0
Result | RL | Result| RL | Result| RL | Result| RL
ANALYTE ppmv | PPMV | ppmy | PPMV | ppmv | PPMV | ppmv | Ppmv
Hydrogen Sulfide ND 0.20 ND 0.20 ND 0.20 ND 0.20
ND = Not Detected (below RL)
RL = Reporting Limit
Reviewed/Approved By: AN Aﬂﬂ - l Date \{ ”Ll |{{
Mab[lv.]%l'fnson r
Operations Manager
The cover letter is an integral part of this analytical report
_AJLA_A Figure E-1.24
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Client: Advanced Technology Laboratories G041002
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501279
Date Received: 04/10/15
Matrix: Air
Reporting Units: ppmv

EPA 15/16
Lab No.: G041002-09
: 1501279-09 / M-
Client Sample I.D.: 409 @ 100"
Date/Time Sampled: 4/9/15 13:29
Date/Time Analyzed: 4/10/15 13:32
QC Batch No.: 150410GC3A1
Analyst Initials: AS
Dilution Factor: 1.0
Result | RL
ANALYTE ppmv | ppmy

Hydrogen Sulfide ND 0.20

ND = Not Detected (below RL)

RL = Reporting Limit

Reviewed/Approved By: JA /’L J/ - ’ Date 4 ""-’ll\{

Operations Manager

The cover letter is an integral part of this analytical report

‘\ ’ h | Figure E-1.25
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QC Batch No.: 150410GC3A1 (%04 1002
Matrix: Air
Units: ppmyv

QC for Sulfur Compounds by EPA 15/16

Lab No.: Method Blank LCS LCSD
Date/Time Analyzed: 4/10/15 8:11 4/10/15 7:47 4/10/15 8:00
Analyst Initials: AS AS AS
Datafile: 10apro03 10apr001 10apr002
Dilution Factor: 1.0 1.0 1.0
ANALYTE Results RL % Rec. Criteria % Rec. | Criteria | %RPD | Criteria
Hydrogen Sulfide ND 0.20 95 70-130% 98 70-130% 3.4 <30

ND = Not Detected (Below RL)
RL = Reporting Limit

Reviewed/Approved By: A AAAJA : L Date: \J\ ),L\ \'l\/
¢ |

Mark J. Johnson|/ "]
Operations Manaser

The cover letter is an integral part of this analytical report.

" ’ A A Figure E-1.26
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ADVANCEDg—ﬁiTECHNOLOGY
A

LABORATORIES
SUBCONTRACT ORDER

| Work Order: 1501279

| Page120f15 |

Co4mu-gi(i9

SENDING LABORATORY:

Advanced Technology Laboratories
3275 Walnut Avenue

Signal Hill, CA 90755

Phone: 562.989.4045

Fax: 562.989.6348

RECEIVING LABORATORY:

Air Technology Laboratories, Inc.
18501 E. Gale Ave, Suite 130
City of Industry, CA 91748
Phone :(626) 964-4032

Fax: (626) 964-5832

Project Manager: Rachelle Arada (Rachelle@atlglobal.com) PO#: SC09504-STANDARD TAT g
IMPORTANT : Please include Work Order # and PO # in your invoice.
Analysis Due Expires Sampled Comments
0\ATL Lab#: 1501279-01 / M-410 @ 75' Air 04/09/15 09:53 Fixed gases -Carbon Dioxide,
Oxygen, Nitrogen, Methane
D1946_ T 04/15/15 17:00 04/12/15 09:53
[Fixed Gases]
15 16 H2S T SUB 04/15/15 17:00 04/12/15 09:53
[Hydrogen Sulfide]

2-Tedlar Bag

G"ATL Lab#: 1501279-02 / M-410 @ 90'

15 16 H2S T SUB 04/15/15 17:00
[Hydrogen Sulfide]

D1946 T 04/15/15 17:00
[Fixed Gases]

2-Tedlar Bag

(JATL Lab#: 1501279-03  /M-410 @ 40' (probe)

Air
04/12/15 10:26

04/12/15 10:26

Air

04/09/15 10:26

04/09/15 10:48

15 16 H2S T SUB 04/15/15 17:00 04/12/15 10:48

[Hydrogen Sulfide]

D1946 T 04/15/15 17:00 04/12/15 10:48

[Fixed Gases]

2-Tedlar Bag

Mg W E o’ Y }ﬂ o)i§ AA/LM {1’/[0 ( s i{;—

Released By Date Retkived By 3 Date
Released By Date FIgUIR bRy Date

Page 1 of 3
VAR ‘ h I 14



ADVANCED}“\ TECHNOLQOGY
' S

LABORATORIES
SUBCONTRACT ORDER

|  Work Order: 1501279

D4 01-01/0G

Comments

Due

| Page 130f15 |

Analysis

Expires

Sampled

QQ ATL Lab#: 1501279-04
D1946 T
[Fixed Gases]
15_16_H2S T _SUB
[Hydrogen Sulfide]
2-Tedlar Bag

/ M-410 @ 60' (probe)
04/15/15 17:00

04/15/15 17:00

Air
04/12/15 11:13

04/12/15 11:13

04/09/15 11:13

_ATL Lab#: 1501279-05 / M-410 @ 95" (probe) Air 04/09/15 11:58
0 D1946 T 04/15/15 17:00 04/12/15 11:58
[Fixed Gases]
15_16 H2S T SUB 04/15/15 17:00 04/12/15 11:58
[Hydrogen Sulfide]
1-Tedlar Bag

ATL Lab#: 1501279-06
d"’l 5 16 H2S T _SUB

[Hydrogen Sulfide]

D1946 T

[Fixed Gases]

2-Tedlar Bag

ATL Lab#: 1501279-07

6[ 15_16_H25 T SUB
[Hydrogen Sulfide]
D1946 T
[Fixed Gases]
2-Tedlar Bag

lr]E)j';TL Lab#: 1501279-08
15 16 H2S T SUB

[ M-409 @ 40' (probe)
04/15/15 17:00

04/15/15 17:00

/ M-409 @ 85'
04/15/15 17:00

04/15/15 17:00

/ M-409 @ 70' (probe)
04/15/15 17:00

Air
04/12/1512:48

04/12/15 12:48

Air
04/12/15 12:54

04/12/15 12:54

Air
04/12/15 13:11

04/09/15 12:48

04/09/15 12:54

04/09/15 13:11

[Hydrogen Sulfide]
D1946 T 04/15/15 17:00 04/12/15 13:11
[Fixed Gases]
2-Tedlar Bag
s PR N EALS Yl(ely IM/M{M q/[U/f( 8’5 ’5
Released By Date Reggived By “1 Ddte
Released By Date Figug a8y Date
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ADVANCED}“‘iTECHNOLOGY
‘L ‘
LABRBORATORIES

SUBCONTRACT ORDER
[ Work Order: 1501279 | A4 opL-o k/bq

Analysis Due Expires Sampled Comments
ATL Lab#; 1501279-09 / M-409 @ 100 Air 04/09/15 13:29

1946 T 04/15/15 17:00 04/12/15 13:29
[Fixed Gases]
15 16 H28 T SUB 04/15/15 17:00 04/12/15 13:29
[Hydrogen Sulfide]
2-Tedlar Bag

R'/;(;"'L;{;]jg\ MW Lol g ({[[UI!)" lﬂ/ﬂ/j 7%)//7 X}f}
cleased By

Date Retaived By U [V Date
Released By Date my Date

Page 3 of 3
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ADVANCED TECHNOLOGY

LABRBORATOURITES

May 29, 2015

Ron Lopez ELAP No.: 1838

Amec Foster Wheeler CSDLAC No.: 10196
6001 Rickenbacker Road ORELAP No.: CA300003

Los Angeles, CA 90040
Tel: (323) 889-5300
Fax:(323) 721-6700

Re: ATL Work Order Number : 1501682
Client Reference : MTA Westside, 4953-11-1423

Enclosed are the results for sample(s) received on May 12, 2015 by Advanced Technology
Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of
custody in accordance with applicable laboratory certifications. The laboratory results contained
in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions,
please feel free to contact me or your Project Manager.

Sincerely,

Al

Eddie Rodriguez

Laboratory Director

The cover letter and the case narrative are an integral part of this analytical report and its absence renders the report invalid.
Test results contained within this data package meet the requirements of applicable state-specific certification programs. The
report cannot be reproduced without written permission from the client and Advanced Technology Laboratories.

3275 Walnut Avenue, Signal Hill, CA 90755 ® Tel: 562-989-4045 ® Fax: 562-989-4040

www.atlglobal.com
Figure E-1.31

TCEQ No. : T104704502
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o

Certificate of Analysis

Amec Foster Wheeler

6001 Rickenbacker Road
Los Angeles , CA 90040

Project Number : MTA Westside, 4953-11-1423
Report To : Ron Lopez
Reported :  05/29/2015

SUMMARY OF SAMPLES
Sample ID Laboratory ID Matrix Date Sampled Date Received
M409-90' 1501682-01 Water 5/12/15 14:55 5/12/15 17:20
M410 -80' 1501682-02 Water 5/12/15 12:20 5/12/15 17:20
M409 probe @70’ 1501682-03 Air 5/12/15 13:55 5/12/15 17:20
M409 stand pipe@ 85' 1501682-04 Air 5/12/15 14:08 5/12/15 17:20
M410 probe @ 60' 1501682-05 Air 5/12/15 11:00 5/12/15 17:20
CASE NARRATIVE

The air samples for Methane, H2S (15/16) and Fixed Gases (ASTM D1946) were subcontracted to Air Technology

Laboratories.

3275 Walnut Avenue, Signal Hill, CA 90755 ® Tel: 562-989-4045 ® Fax: 562-989-4040 ® www.atlglobal.com I

Figure E-1.32
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o

Certificate of Analysis

Amec Foster Wheeler

6001 Rickenbacker Road
Los Angeles , CA 90040

Project Number :

Report To :
Reported :

MTA Westside, 4953-11-1423
Ron Lopez
05/29/2015

Dissolved Gases in Water

Client Sample ID M409-90'
Lab ID: 1501682-01

Analyst: MFR

Result PQL MDL Date/Time
Analyte (ug/L) (ug/L) (ug/L) Dilution Batch Prepared Analyzed Notes
Methane 600 5.0 3.7 5 B5E0426 05/18/2015 05/18/15 12:26
Sulfide, Total by SM 4500-S=D Analyst: LA
Result PQL MDL Date/Time
Analyte (mg/L) (mg/L) (mg/L) Dilution Batch Prepared Analyzed Notes
Sulfide, Total 0.027 0.010 0.004 1 B5E0520 05/19/2015 05/19/15 18:51
Hydrogen sulfide 0.029 0.011 0.005 1 B5E0520 05/19/2015 05/19/15 18:51
Figure E-1.33
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o

Certificate of Analysis

Amec Foster Wheeler

6001 Rickenbacker Road
Los Angeles , CA 90040

Project Number :

Report To :
Reported :

MTA Westside, 4953-11-1423
Ron Lopez
05/29/2015

Dissolved Gases in Water

Client Sample ID M410 -80'
Lab ID: 1501682-02

Analyst: MFR

Result

PQL MDL Date/Time

Analyte (ug/L) (ug/L) (ug/L) Dilution Batch Prepared Analyzed Notes
Methane 400 5.0 3.7 5 B5E0426 05/18/2015 05/18/15 13:43
Sulfide, Total by SM 4500-S=D Analyst: LA

Result PQL MDL Date/Time
Analyte (mg/L) (mg/L) (mg/L) Dilution Batch Prepared Analyzed Notes
Sulfide, Total 82 4.0 1.8 400 B5E0520 05/19/2015 05/19/15 18:51
Hydrogen sulfide 87 4.4 1.9 400 B5E0520 05/19/2015 05/19/15 18:51

Figure E-1.34
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o

Certificate of Analysis

Amec Foster Wheeler

6001 Rickenbacker Road
Los Angeles , CA 90040

Project Number : MTA Westside, 4953-11-1423

Report To : Ron Lopez
Reported :  05/29/2015

QUALITY CONTROL SECTION

Dissolved Gases in Water - Quality Control

Result PQL Spike Source % Rec RPD
Analyte (ug/L) (ug/L) Level Result % Rec Limits RPD Limit Notes
Batch BSE0426 - No_Prep RSK W
Blank (B5E0426-BLK1) Prepared: 5/18/2015 Analyzed: 5/18/2015
Methane ND 1.0 NR
LCS (B5E0426-BS1) Prepared: 5/18/2015 Analyzed: 5/18/2015
Methane 33.9200 1.0 48.1000 70.5 70 - 130
LCS Dup (B5E0426-BSD1) Prepared: 5/18/2015 Analyzed: 5/18/2015
Methane 33.9200 1.0 48.1000 70.5 70 - 130 0.00 20
Duplicate (BSE0426-DUP1) Source: 1501682-02 Prepared: 5/18/2015 Analyzed: 5/18/2015
Methane 479.750 5.0 400.100 NR 18.1 20
Figure E-1.35
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o

Certificate of Analysis

Amec Foster Wheeler

6001 Rickenbacker Road

Project Number : MTA Westside, 4953-11-1423

Report To : Ron Lopez

Los Angeles , CA 90040 Reported :  05/29/2015
Sulfide, Total by SM 4500-S=D - Quality Control
Result PQL Spike Source % Rec RPD
Analyte (mg/L) (mg/L) Level Result % Rec Limits RPD Limit Notes
Batch BSE0520 - Prep WC3_W
Blank (BSE0520-BLK1) Prepared: 5/19/2015 Analyzed: 5/19/2015
Sulfide, Total ND 0.010 NR
Hydrogen sulfide ND 0.011 NR
LCS (B5E0520-BS1) Prepared: 5/19/2015 Analyzed: 5/19/2015
Sulfide, Total 0.107700 0.010 0.100000 108 80-120
Hydrogen sulfide 0.114468 0.011 0.106284 108 80-120
Matrix Spike (BSE0520-MS1) Source: 1501682-01 Prepared: 5/19/2015 Analyzed: 5/19/2015
Sulfide, Total 0.142100 0.010 0.100000 0.0272 115 70 - 120
Hydrogen sulfide 0.151030 0.011 0.106284 0.028909 115 70-120
Matrix Spike Dup (BSE0520-MSD1) Source: 1501682-01 Prepared: 5/19/2015 Analyzed: 5/19/2015
Sulfide, Total 0.142000 0.010 0.100000 0.0272 115 70 - 120 0.0704 20
Hydrogen sulfide 0.150923 0.011 0.106284 0.028909 115 70 - 120 0.0709 20
Figure E-1.36
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o

Certificate of Analysis

Amec Foster Wheeler Project Number : MTA Westside, 4953-11-1423
6001 Rickenbacker Road Report To : Ron Lopez
Los Angeles , CA 90040 Reported :  05/29/2015

Notes and Definitions

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL). When client requests quantitation against MDL,
analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

NR Not Reported

RPD Relative Percent Difference

CA2 CA-ELAP (CDPH)

ORI OR-NELAP (OSPHL)

TX1 TX-NELAP (TCEQ)

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.
(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.
(3) Results are wet unless otherwise specified.

Figure E-1.37
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G051303

ECHNOLOGY

J ANA Laboratories, Inc.

May 28, 2015 "
. . 'g‘\}

o LA Cert 04140
ADE-1461 EPA Methods To;é{&';sk TO15, 25C13C,
Advanced Technology Laboratories Tomm ;ﬁ’?@, TX Cer T1047Ttmfc$3%'rx
ATTN: Rachelle Arada M S
3275 Walnut Ave. Epamg ?331333105? AN
Signal Hill, CA 90755
LABORATORY TEST RESULTS

Project Reference: 1501682
Lab Number: G051303-01/03

Enclosed are results for sample(s) received 5/13/15 by Air Technology Laboratories.
Samples were received intact. Analyses were performed according to specifications on
the chain of custody provided with the sample(s).

Report Narrative:

—  Unless otherwise noted in the report, sample analyses were performed within
method performance criteria and meet all requirements of the NELAC
Standards.

— The enclosed results relate only to the sample(s).

ATL appreciates the opportunity to provide testing services to your company. If you
have any questions regarding these results, please call me at (626) 964-4032.

Sincerely,

TIASR.

Mark Johnson
Operations Manager
MlJohnson@AirTechLabs.com

Enclosures

Note: The cover letter is an integral part of this analytical report.

Figure E-1.38
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Client: Advanced Technology Laboratories G051303
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501682
Date Received: 05/13/15
Matrix: Air
Reporting Units: % v/iv
ASTM D1946
Lab No.: G051303-01 G051303-02 G051303-03
1501682-03 / 1501682-04 / 1501682-05 /
Client Sample LD.: M409 probe |M409 stand pipey M410 probe
@70 @8Ss' _@60'
Date/Time Sampled: 5/12/1513:55 | 5/12/1514:08 | 5/12/1511:00
Date/Time Analyzed: 5/14/15 12:47 | 5/14/1512:17 | 5/14/15 12:31
QC Batch No.: 150514GC8Al 150514GC8A1 150514GC8A1
Analyst Initials: AS AS AS
Dilution Factor: 1.0 1.0 1.0
Result | RL | Result| RL | Result| RL
ANALYTE Y%viv| %viv | %viv | Yo viv]| %viv | % viv
[iCarbon Dioxide 13 0.010 7.4 0.010 17 0.010
Pmnmggn 37 | os0 | 41 | os0 | 22 | 050
Nitrogen 83 1.0 79 1.0 76 1.0
[Methane 021 | 0ooot0] 89 [oo0010| 44 | 00010
|
Results normalized including non-methane hydrocarbons
ND = Not Detected (below RL)
RL = Reporting Limit
Reviewed/Approved By: ‘//27 / ﬁ = Date 5 7! 5

Mark Johnson
Operations Manager

The cover letter is an integral part of this analytical report

L

Figure E-
AITTECHNOLOGY Laboratories, Inc.
18501 E. Gale Avenue, Suite 130 o City of Industry, CA 91748 « Ph: (626) 964-4032 + Fx: (626) 964-5832

1.39

1 of 1

Page 9 of 15




Page 3 of 5

G051303
QC Batch No.: 150514GC8A1
Matrix: Air
Units: % viv
QC for ASTM D1946
Lab No.: | Method Blank LCS LCSD
Date/Time Analyzed: 5/14/15 11:31 5/14/15 9:51 5/14/15 10:06
Analyst Initials: AS AS AS
Datafile: 14may010 14may003 14may004
Dilution Factor: 1.0 1.0 1.0
ANALYTE Results | RL | % Rec. | Criteria | % Rec.| Criteria | %RPD | Criteria
[[Carbon Dioxide ND 0.010 91 70-130% 79 70-130% | 134 <30
Oxygen/Argon ND 0.50 101 70-130% 88 70-130% | 13.8 <30
Nitrogen ND 1.0 101 70-130% 88 70-130% | 13.6 <30
Methane ND 0.0010 103 ' | 70-130% 103 | 70-130% 0.1 <30
ND = Not Detected (Below RL)
y %
/B -
Reviewed/Approved By: A4S T — Date: > ¢ 7] 5

Mﬁfk J. Johnson
Operations Manager

The cover letter is an integral part of this analytical report.

Nt

Figure E-1.40

AITTECHNOLOGY Laboratories, Inc.

18501 E. Gale Avenue, Suite 130 « City of Industry, CA 91748 e Ph: (626) 964-4032 « Fx: (626) 964-5832
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Client: Advanced Technology Laboratories
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501682
Date Received:  05/13/15
Matrix: Air
Reporting Units: ppmv
EPA 15/16 I
Lab No.: G051303-01 G051303-02 G051303-03
1501682-03 / 1501682-04 / 1501682-05 /
Client Sample LD.: M409 probe |M409 stand pipe] M410 probe
@70 @85' @60'
Date/Time Sampled: 5/12/1513:55 | 5/12/1514:08 | 5/12/1511:00
Date/Time Analyzed: 5/14/1510:02 | 5/14/1510:14 | 5/14/1510:25
QC Batch No.: | 150514GC3A1 | 150514GC3A1 | 150514GC3A1
Analyst Initials: AS AS AS
Dilution Factor: 1.0 1.0 1.0
Result | RL | Result| RL | Result| RL
ANALYTE ppmv | PPmV | ppmv | PPMV | ppmv | PPMY
[Hydrogen Sulfide ND 0.20 ND 0.20 ND 0.20
ND = Not Detected (below RL)
RL = Reporting Limit _
s 7
7/ (EX ; e
Reviewed/Approved By: /7% ' 'll\ ] Date 52815
Mark Johnson

Operations Manager

The cover letter is an integral part of this analytical report

Figure E-1.41

—A-A-A—A AIFTECHNOLOGY Laboratories, Inc.

18501 E. Gale Avenue, Suite 130 « City of Industry, CA 91748  Ph. (626) 964-4032 « Fx. (626) 964-5832
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QC Batch No.: 150514GC3A1
Matrix: Air G051303
Units: ppmy
QC for Sulfur Compounds by EPA 15/16
Lab No.: Method Blank LCS LCSD
Date/Time Analyzed: 5/14/15 9:49 5/14/15 9:20 5/14/159:31
Analyst Initials: AS AS AS
Datatile: 14mayl03 14may001 1dmay02
Dilution Factor: 1.0 1.0 1.0
ANALYTE Results RL % Rec. | Criteria | % Rec. | Criteria | %RPD | Criteria
Hydrogen Sulfide ND 0.20 92 70-130% 91 70-130% 1.2 <30
ND = Not Detected (Below RL)
RL = Reporting Limit
‘// ’M’\‘—\ < ?f %
Reviewed/Approved By: / e il Date: 2F /)5

Mark J. Johnson

Operations Manager

The cover letter is an integral part of this analytical report.

Joa

Figure E-1.42

AirTECHNOLOGY Laboratories, Inc.

18501 E. Gale Avenue, Suite 130 o City of Industry, CA 91748 « Ph: (626) 964-4032 # Fx: (626) 964-5832
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Al
ADVANCED %TECHNOLOGY
LA SO REATORITES

SUBCONTRACT ORDER é() 9130 -0 /‘5—5
[ Work Order: 1501682 |

SENDING LABORATORY: RECEIVING LABORATORY:
Advanced Technology Laboratories Air Technology Laboratories, Inc.
3275 Walnut Avenue 18501 E. Gale Ave, Suite 130
Signal Hill, CA 90755 City of Industry, CA 91748
Phone: 562.989.4045 Phone :(626) 964-4032
Fax: 562.989.6348 Fax: (626) 964-5832
Project Manager: Rachelle Arada (Rachelle@atlglobal.com) PO#: SC09583-STANDARD TAT @
IMPORTANT : Please include Work Order # and PO # in your invoice.
Analysis Due Expires Sampled Comments
ATL Lab#: 1501682-03 / M409 probe @70’ Air 05/12/15 13:55 D1946- please report Carbon
() Dioxide, Oxygen, Nitrogen and
Methane
D1%46 T 05/27/1517:00 05/15/15 13:55
[Fixed Gases]
15_16_H2S8 T _SUB 05/27/15 17:00 05/15/15 13:55
[Hydrogen Sulfide]
2-Tedlar Bag
ATL Lab#: 1501682-04 / M409 stand pipe @85' Air 05/12/15 14:08
D1946_T 05/27/15 17:00 05/15/15 14:08
le [Fixed Gases]
15_16_H2S T SUB 05/27/1517:00 05/15/15 14:08
[Hydrogen Sulfide]
2-Tedlar Bag
ATL Lab#: 150168205 / M410 probe @60' Air 05/12/15 11:00
D1946 T 05/27/15 17:00 05/15/15 11:00
[Fixed Gases]
15 16 H2S T SUB 05/27/15 17:00 05/15/15 11:00
[Hydrogen Sulfide]
2-Tedlar Bag

t- 4\1\ i % W 54314 Qe

Released By Date | | Recgived By ¥ /Z/’ Date
. 4315 W06 e\ N — sfizliy e
Rel By g Date I Keceived By\ \ " Datf
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Rachelle Arada

From: Lopez, Ron R {Los Angeles) [ron.lopez@amecfw.com]

Sent: Thursday, May 21, 2015 8:32 AM

To: Rachelle Arada

Subject: RE: Results - MTA Westside, 4953-11-1423 (ATL# 1501682)
Hi Rachelle,

Can you please had H,S to the results of the lab report.
Thanks,

Ronald Lopez

Senior Engineer

Amec Foster Wheeler

Environment & Infrastructure

6001 Rickenbacker Road | Los Angeles, CA 90040

Office (323) 889-5300 x286 | Cell (818) 472-1875 | Fax (323) 721-6700
Email: ron.r.lopez@amecfw.com | Web: www.amectw. com

From: Rachelle Arada [mailto:Rachelle@atlglobal.com]

Sent: Wednesday, May 20, 2015 3:58 PM

To: Lopez, Ron R {Los Angeles)

Subject: Results - MTA Westside, 4953-11-1423 (ATL# 1501682)

Hi Ron,
Attached are the results for the above project. Subcontract analysis resuits to follow.

Rachelle Arada

Project Manager

www.atlglobal.com
’ k . Tel: {562) 989-4045 ext. 237
“ Fax: (562) 989-4040

Advanced Technology Laboratories is a full-service environmental lab providing organic and inorganic analyses of soil, water, wastewaler, storm water and
hazardous waste samples. ATL is accredited by the State of California, NELAP and State of Oregon (Air} and holds various SBE, DBE and MBE certificates and a
USDA soil permit. ATL takes pride in providing our customers with quick turnaround time, excelient customer service and defensibte data while offering very
competitive rates. Advanced Technology Labs - Your Partner for Quatity Environmental Testing

“ Advanced Technology Laboratories

This message is intended for the use of the individual or entity to which it is addressed. This may contain information that is privileged, confidential, and exempt
from disclosure under applicable law. If the reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message
to the intended recipient, you are hereby nofified that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this
communication in eror, please notify us immediately by telephone and delete the original message. Thank you.

foster
wheeler

This message is the property of Amec Foster Wheeler plc and/or its subsidiaries and/or affiliates and is intended only for the named
recipient(s). Its contents (including any attachments) may be confidential, legally privileged or otherwise protected from disclosure by

Figure E-1.45
1
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ADVANCED TECHNOLOGY

LABRBORATOURITES

June 01, 2015

Ron Lopez ELAP No.: 1838
Amec Foster Wheeler CSDLAC No.: 10196
6001 Rickenbacker Road ORELAP No.: CA300003

Los Angeles, CA 90040
Tel: (323) 889-5300
Fax:(323) 721-6700

Re: ATL Work Order Number : 1501690
Client Reference : MTA WESTSIDE, 4953-11-1423

Enclosed are the results for sample(s) received on May 13, 2015 by Advanced Technology
Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of
custody in accordance with applicable laboratory certifications. The laboratory results contained
in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions,
please feel free to contact me or your Project Manager.

Sincerely,

Eddie Rodriguez

Laboratory Director

The cover letter and the case narrative are an integral part of this analytical report and its absence renders the report invalid.
Test results contained within this data package meet the requirements of applicable state-specific certification programs. The
report cannot be reproduced without written permission from the client and Advanced Technology Laboratories.

3275 Walnut Avenue, Signal Hill, CA 90755 ® Tel: 562-989-4045 ® Fax: 562-989-4040

www.atlglobal.com
Figure E-1.46
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Amec Foster Wheeler

6001 Rickenbacker Road
Los Angeles , CA 90040

Project Number : MTA WESTSIDE, 4953-11-1423

Report To : Ron Lopez
Reported :  06/01/2015

SUMMARY OF SAMPLES
Sample ID Laboratory ID Matrix Date Sampled Date Received
M-407 Standpipe @ 60' 1501690-01 Air 5/13/15 9:57 5/13/15 14:56
M-407 Probe @75' 1501690-02 Air 5/13/15 10:18 5/13/15 14:56
M-408 Standpipe @90’ 1501690-03 Air 5/13/15 11:00 5/13/15 14:56
M-408 Probe @ 95' 1501690-04 Air 5/13/15 11:25 5/13/15 14:56
M-119 Standpipe @ 50' 1501690-05 Air 5/13/15 12:10 5/13/15 14:56
M-119 Standpipe @ 75' 1501690-06 Air 5/13/15 12:55 5/13/15 14:56
M-119 Probe @ 25' 1501690-07 Air 5/13/15 12:45 5/13/15 14:56

CASE NARRATIVE

The samples for Methane, H2S (15/16) and Fixed Gases (ASTM D1946) were subcontracted to Air Technology Laboratories .

Figure E-1.47
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G051402

ECHNOLOGY

J N \WN Laboratories, Inc.

June 1, 2015 :
C——a A ‘,
b i of

LA Cert 04140

ADE-1461 EPA Methods TO3, TO14A, TO15, 25GAC,
; EPA Methods TO-3 g
Advanced Technology Laboratories TO4ATOI5SIME Scan,  TX Cert T104704450-09-TX
ATTN: Rachelle Arada AET DTS EAf T
UT Cert CA0133332014-1

3275 Walnut Ave. EPA Methods TO3, TO148, TO15, RSK-175
Signal Hill, CA 90755

LABORATORY TEST RESULTS

Project Reference: 1501690
Lab Number: G051402-01/07

Enclosed are results for sample(s) received 5/14/15 by Air Technology Laboratories.
Samples were received intact. Analyses were performed according to specifications on
the chain of custody provided with the sample(s). '

Report Narrative:
—  Unless otherwise noted in the report, sample analyses were performed within
method performance criteria and meet all requirements of the NELAC

Standards.
— The enclosed results relate only to the sample(s).

ATL appreciates the opportunity to provide testing services to your company. If you
have any questions regarding these results, please call me at (626) 964-4032.

Sincerely,
v,
//,{?’ MA“V

Mark Johnson

Operations Manager
MlJohnson@AirTechlabs.com
Enclosures

Note: The cover letter is an integral part of this analytical report.

Figure E-1.48
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Client: Advanced Technology Laboratories G0S1402
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501690
Date Received:  05/14/15
Matrix: Air
Reporting Units: % v/v
ASTM D1946
Lab No.: G051402-01 G051402-02 G051402-03 G051402-04
Client Sample L.D.: lf(?; 6592-1?(11pli::- LI £ M- 12381689tg;ojp/i;1::- LR/ M-
H R . -
@60’ 407 probe @75 @%' 408 probe @95
Date/Time Sampled: 5/13/15 9:57 5/13/1510:18 | 5/13/1511:00 | 5/13/1511:25
Date/Time Analyzed: 5/15/1510:36 | 5/15/1510:51 | 5/15/1511:05 | 5/15/1511:20
QC Batch No.: 150515GC8A1 150515GC8A1 150515GC8A1 150515GC8A1
Analyst Initials: AS AS AS AS
Dilution Factor: 1.0 1.0 1.0 1.0
Result | RL | Result| RL | Result| RL | Result| RL
ANALYTE Y%viv| vV Y%viv | vV Y%viv | vV | %viv | Yeviv
Carbon Dioxide 6.9 0.010 7.8 0.010 5.6 0.010 1.4 0.010
Oxygen/Argon 2.9 0.50 1.9 0.50 5.8 0.50 0.59 0.50
Nitrogen 53 1.0 46 1.0 83 1.0 2.3 1.0
l[Methane 36 |oooto| 43 [o0010] 53 [oo010] ¢4 | 00010
Results normalized including non-methane hydrocarbons
ND = Not Detected (below RL)
RL = Reporting Limit
Reviewed/Approved By: ﬂﬂﬂ/{ L
'/ ¥1ark Johnson
Operations Manager
The cover letter is an integral part of this analytical report
,\ \ A \ Figure E-1.49 page 1of 1
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Client: Advanced Technology Laboratories G051402
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501690
Date Received:  05/14/15
Matrix: Air
Reporting Units: % v/v
ASTM D1946
Lab No.: G051402-05 G051402-06 G051402-07
‘ 1501690-05 l M-|1501690-06 /.M— 1501690-07 / M-
Client Sample LD.: 119 Standpipe | 119 Standpipe 119 probe @25
@s0' @75 P
Date/Time Sampled: 5/13/1512:10 | 5/13/1512:55 | 5/13/1512:45
Date/Time Analyzed: 5/15/1511:34 | 5/15/1512:04 | 5/15/1512:19
QC Batch No.: 150515GC8A1 150515GC8Al 150515GC8Al
Analyst Initials: AS AS AS
Dilution Factor: 1.0 1.0 1.0
Result | RL | Result| RL | Result| RL
ANALYTE Yviv| vV %viv | % viv] %viv| Yviv
{ICarbon Dioxide 1.9 0.010 6.7 0.010 3.1 0.010
Oxygen/Argon 14 0.50 4.8 0.50 2.6 0.50
Nitrogen 84 1.0 83 1.0 94 1.0
Methane 0.24 0.0010 5.2 0.0010 | 0.043 | 0.0010
Results normalized including non-methane hydrocarbons
ND = Not Detected (below RL)
RL = Reporting Limit
Reviewed/Approved By: \ /[ AM l, Date 5’ él /; {
Mﬂkﬁohnson [ "
Operations Manager
The cover letter is an integral part of this analytical report
'\ ' ﬁ \ Figure E-1.50 page 1 of 1
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G051402
QC Batch No.: 150515GC8A1
Matrix: Air
Units: Yo viv
QC for ASTM D1946
Lab No.: | Method Blank LCS LCSD
Date/Time Analyzed: 5/15/15 10:21 5/15/15 9:37 5/15/15 9:52
Analyst Initials: AS AS AS
Datafile: 15may007 15may004 15may005
Dilution Factor: 1.0 1.0 1.0
ANALYTE Results | RL % Rec. | Criteria | % Rec.| Criteria | %RPD | Criteria
Carbon Dioxide ND 0.010 97 70-130% 96 70-130% | 1.0 <30
Oxygen/Argon ND 0.50 97 70-130% 9% | 70-130% | 0.9 <30
Nitrogen ND 1.0 99 70-130% 98 | 70-130% | 0.9 <30
Methane ND | 0.0010 116 70-130% 113 | 70-130% | 2.6 <30
ND = Not Detected (Below RL)
Reviewed/Approved By: N 4 ﬂ/] l_ Date: A]’ i
Mark J.U son ! '
Operations Manager
The cover letter is an integral part of this analytical report
‘\ ’ ‘ \ Figure E-1.51
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Client: Advanced Technology Laboratories ity
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501690
Date Received:  05/14/15
Matrix: Air
Reporting Units: ppmv
EPA 15/16 j
Lab No.: G051402-01 G051402-02 G051402-03 G051402-04
Client Sample 1.D.: ljg;tisgtg;(:llpip]v:- St giind lj(?;(;ig:?:p/i:::- SN | M-
@60" 407 probe @75 @90’ 408 probe @95
Date/Time Sampled: 5/13/15 9:57 5/13/1510:18 | 5/13/1511:00 | 5/13/1511:25
Date/Time Analyzed: 5/14/15 13:37 | 5/14/1513:50 | 5/14/1514:02 | 5/14/15 14:25
QC Batch No.: | 150514GC3A1 | 150514GC3A1 | 150514GC3A1 | 150514GC3A1
Analyst Initials: AS AS AS AS
Dilution Factor: 1.0 1.0 1.0 100
Result | RL | Result| RL | Result| RL | Result| RL
ANALYTE ppmv | PPMV | ppmv | PPMY | ppmv | PPMY | ppmv | ppmv
Hydrogen Sulfide ND 0.20 ND 0.20 ND 0.20 290 20
ND = Not Detected (below RL)
RL = Reporting Limit
—
Reviewed/Approved By: AN A U [/{ i /,. Date S IZQ{ L)
(/ [/yaﬁ-k Johnson [ {
perations Manager
The cover letier is an integral part of this analytical report
'\ ' ﬂ \ Figure E-1.52
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Client: Advanced Technology Laboratories G051402
Attn: Rachelle Arada
Project Name: NA
Project No.: 1501690
Date Received:  05/14/15
Matrix: Air
Reporting Units: ppmv
EPA 15/16
Lab No.: G051402-05 G051402-06 G051402-07
- 1501690-05 I.M- 1501690-06 /‘M- 1501690-07 / M-
Client Sample LD.: 119 Standpipe | 119 Standpipe 119 probe @25'
@50' @75' "
Date/Time Sampled: 5/13/1512:10 | 5/13/1512:55 | 5/13/1512:45
Date/Time Analyzed: 5/14/1514:36 | 5/14/1514:47 | 5/14/1514:58
QC Batch No.: 150514GC3A1 | 150514GC3A1 | 150514GC3A1
Analyst Initials: AS AS AS
Dilution Factor: 1.0 1.0 1.0
Result | RL | Result| RL | Result| RL
ANALYTE ppmv | PPMV | ppmv | PPMV | ppmv | Ppmv
Hydrogen Sulfide ND 0.20 0.52 0.20 ND 0.20
ND = Not Detected (below RL)
RL = Reporting Limit
Reviewed/Approved By: (A /’/’ Ll ﬂ ‘ 4/ Date b, %[ L)
rk Johnson [ §
Operations Manager
The cover letter is an integral part of this analytical report
“ ; A ' Figure E-1.53
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QC Batch No.:

150514GC3Al

Page 7 of 7

Matrix: Air e
Units: ppmv
QC for Sulfur Compounds by EPA 15/16
Lab No.: Method Blank LCS LCSD
Date/Time Analyzed: 5/14/15 9:49 5/14/15 9:20 5/14/15 9:31
Analyst Initials: AS AS AS
Datafile: 14may003 14may001 14may002
Dilution Factor: 1.0 1.0 1.0
ANALYTE Results RL | %Rec. | Criteria | % Rec, | Criteria | %RPD | Criteria
Hydrogen Sulfide ND 0.20 92 70-130% 91 70-130% 1.2 <30

ND = Not Detected (Below RL)

RL =

Reporting Limit

Reviewed/Approved By:

Date:

ar 0

Operations Manager

The cover letier is an integral part of this analytical report.

1YY

Figure E-1.54

AIrTECHNOLOGY Laboratories, Inc.
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ADVANCED&!‘TECHNOLOGY

LABOCRATORRILI ES

SUBCONTRACT ORDER éo q (A'DIL’ A / 07

| Work Order: 1501690 |

SENDING LABORATORY: RECEIVING LABORATORY:
Advanced Technology Laboratories Air Technology Laboratories, Inc.
3275 Walnut Avenue 18501 E. Gale Ave, Suite 130
Signal Hill, CA 90755 City of Industry, CA 91748
Phone: 562.989.4045 Phone :(626) 964-4032
Fax: 562.989.6348 Fax: (626) 964-5832
Project Manager: Rachelle Arada (Rachelle@atlglobal.com) PO#: SC09584-STANDARD TAT @ )
IMPORTANT : Please include Work Order # and PO # in your invoice.
Analysis Due Expires Sampled Comments
ATL Labi: 1501690-01  / M-407 Standpipe @60' Air 05/13/15 09:57 D1946-Carbon Dioxide, Oxygen,

O\ Nitrogen, Methane
DI1946_T 05/29/15 17:00 05/16/15 09:57
[Fixed Gases]
15_16_H2S_T _SUB 05/29/15 17:00 05/16/15 09:57
[Hydrogen Sulfide]
2-Tedlar Bag

61" ATL Lab#: 1501690-02 /M-407 probe @75' Air 05/13/15 10;18
D1946_T 05/29/15 17:00 05/16/15 10:18
[Fixed Gases]
15_16_H2S T_SUB 05/29/15 17:00 05/16/15 10:18
[Hydrogen Sulfide]
2-Tedlar Bag

'bATL Lab#: 1501690-03  / M-408 Standpipe @90 Air 05/13/15 11:00

D1946_T 05/25/15 17:00 05/16/15 11:00
[Fixed Gases]
15_16_H2S_T_SUB 05/29/15 17:00 05/16/15 11:00
[Hydrogen Sulfide]
2-Tedlar Bag

ﬁflmﬁ“ff clmlE  nay )W ”":i b—/’/t{f/ S by,

Releaseg/By Received By Date
Released By Date Received By Date
i Page [ of 2
Figure E-1.55 o ol il
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A
ADVANCE D’,bh TECHNOLOGY

LABSORATOW! £ S

SUBCONTRACT ORDER

| Work Order: 1501690

. (RTMOL-O1o7

Analysis . Due Expires Sampled Comments
ATL Lab#: 1501690-04 /M-408 probe @95' Air 05/13/15 11:25
D1946_T 05/29/15 17:00 05/16/15 11:25
[Fixed Gases]
15_16 H2S8_T_SUB 05/29/15 17:00 05/16/1511:25
[Hydrogen Sulfide]
2-Tedlar Bag
m ATL Lab#: 1501690-05 /M-119 Standpipe @50' Air 05/13/15 12:10
D1946_T 05/29/15 17:00 05/16/15 12:10
[Fixed Gases] W
15_16 H2S_T_SUB 05/29/15 17:00 05/16/15 12:10
[Hydrogen Sulfide]
2-Tedlar Bag
d’ATL Lab#: 1501690-06 /M-119 Standpipe @75' Air 05/13/15 12:55
- DI%6 T 05/29/15 17:00 05/16/15 12:55
[Fixed Gases]
15_16_H2S T SUB 05/29/15 17:00 05/16/16 12:55
[Hydrogen Sulfide]
2-Tedlar Bag
Cﬂ ATL Lab#: 1501690-07 / M-119 probe @25' Air 05/13/15 12:45
! D1946_T 05/29/15 17:00 05/16/15 12:45
‘ [Fixed Gases]
15_16_H2S_T SUB 05/29/15 17:00 05/16/15 12:45
[Hydrogen Sulfide]
2-Tedlar Bag
ﬁO;LT |
()l i€ pzy > iaqsen M b
Released By / Date * Received By \J Date ! |
Released By Date Received By Date
Page 2 of 2
Figure E-1.56 o
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Metro-Rail Westside Extension

Groundwater Dissolved Gas Sampling Results

Sample: M-409 @ 100’ M-410 @ 90’
Water Volume 3,006 cm?® 2,236 cm®
Gas Volume Extracted 20 cm® 40 cm®
Methane Gas Concentration 0.4% 10.6%
Methane Volume Extracted 0.08 cm?® 4.2 cm®
Methane Mass Extracted 0.006 mg 3.0 mg
Methane Dissolved Concentration 0.002 mg/L 1.34 mg/L
Relative Methane Saturation <0.01% 5.9%
H,S Gas Concentration 0 ppm 850 ppm
H,S Volume Extracted 0.00 cm® 0.034 cm®
H,S Dissolved Concentration 0 mg/L 0.0006 mg/L
Relative H,S Saturation 0% <0.001%
CO, Gas Concentration 1.3% 2.1%
CO0, Volume Extracted 0.26 cm® 0.84 cm®
C0, Mass Extracted 0.51 mg 1.6 mg
CO0, Dissolved Concentration 0.17 mg/L 0.74 mg/L
Relative CO, Saturation <0.01% 0.04%
O, Gas Concentration 18.7% 15.1%
O, Dissolved Concentration 1.8 mg/L 3.8 mg/L
Relative O, Saturation 20% 43%

Note: Samples collected on May 12, 2015

Figure E-1.2




APPENDIXF = PRESSUREMETER TEST REPORTS

Appendix F
Figure F-1: Pressuremeter Test Reports (Adv. PE Phase)

WESTSIDE PURPLE LINE EXTENSION PROJECT







amec foster wheeler

Y
“~

TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-413 Test depth: 27.50 ft
Test date: 04/02/2015 Manometer height above ground: 1.64 ft
Test number: 2 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected Readings
Pressure Volume Pressure Volume AR/R, Test Results
psi in3 psi in3 %
0 0.0 13 0.0 0.00 Pressiometric modulus E: 2,652 psi
1 2.4 12 2.4 1.13
1 4.9 12 4.9 2.24 Ultimate pressure P: 147 psi
2 7.3 12 7.3 3.34
2 9.8 12 9.8 4.42 Ratio E/ P: 18.08
3 12.2 12 12.2 5.49
4 14.6 13 14.6 6.56 Yield pressure Pg: 54 psi
5 17.3 14 17.3 7.70
7 19.5 15 19.5 8.66 Ratio P/ Pg: 2.70
10 22.0 18 21.9 9.68
13 24.4 21 24.3 10.70
19 26.9 27 26.8 11.70 . .
30 9.3 37 9.1 269 1< Calibration Sheet Reference
47 31.7 54 31.5 13.65 <«
15 29.3 22 29.2 12.72
44 31.7 51 31.5 13.65
72 34.2 78 33.8 14.59
86 36.6 93 36.2 15.54 Remarks
Pressuremeter Test - Corrected Curve
180
160 ;
./
140 A
120
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3 80
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0
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-413 Test depth: 27.50 ft
Test date: (mm/dd/yyyy) 04/02/2015 Manometer height above ground: 1.64 ft
Test number: 2 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Pressuremeter Test - Corrected Curve
psi in3 psi in3 % 160
0 0.0 13 0.0 0.00
1 2.4 12 2.4 1.13
1 4.9 12 4.9 2.24 "
2 7.3 12 7.3 3.34 140
2 9.8 12 9.8 4.42 e
3 12.2 12 12.2 5.49 prd
4 14.6 13 14.6 6.56 ya
5 17.3 14 17.3 7.70 120 va
7 19.5 15 19.5 8.66 7/
10 22.0 18 21.9 9.68 |
13 24.4 21 24.3 10.70 /
19 26.9 27 26.8 11.70 100 /
30 29.3 37 29.1 12.69 < :
47 31.7 54 31.5 13.65 < =
15 29.3 22 29.2 12.72 g
44 31.7 51 31.5 13.65 ® 80
72 34.2 78 33.8 14.59 2
86 36.6 93 36.2 15.54 2
a
60 T
40 ﬂ
20 ]
L
0
Calibration Sheet Reference 0 20 40 60 80
AR/R, (%)
Test Results
Pressiometric modulus E: 2,652 psi
Remarks Ultimate pressure P : 147 psi
Ratio E/ Py: 18.08
Yield pressure Pg: 54 psi
Ratio P, / Pg: 2.70

Figure F-1b
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Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-413 Test depth: 47.50 ft
Test date: 04/02/2015 Manometer height above ground: 1.64 ft
Test number: 1 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Test Results
psi in3 psi in3 %
0 0.0 21 0.0 0.00 Pressiometric modulus E: 5,701 psi
1 2.6 21 2.6 1.21
1 4.9 21 4.9 2.23 Ultimate pressure P : 707 psi
2 7.4 21 7.4 3.37
3 9.8 22 9.7 4.42 Ratio E/ Py: 8.06
4 12.2 21 12.2 5.49
6 14.7 22 14.7 6.57 Yield pressure Pg: 223 psi
7 17.1 24 171 7.61
10 19.5 26 19.5 8.64 Ratio P, / Pg: 3.17
13 22.0 30 21.9 9.67
17 24.5 33 24.5 10.75
22 26.9 39 26.7 11.70 . .
28 9.3 45 59,2 1270 Calibration Sheet Reference
37 31.8 53 31.6 13.69
17 29.3 33 29.2 12.72
35 31.7 51 31.6 13.68
48 34.2 65 33.9 14.64
65 36.6 81 36.3 15.59 Remarks
110 415 126 41.0 17.44 <
138 43.9 155 43.3 18.35
172 46.4 188 45.5 19.23
206 48.8 223 47.8 20.11 <
246 51.3 262 50.1 20.98
281 53.7 297 52.3 21.85
312 56.2 328 54.6 22.72
Pressuremeter Test - Corrected Curve
200
180 .
7
160 e
7
/
140 Nz
= 120 ‘
(= .
= e
g 100 P2
3 .
60 SR S
*__.___.,_,-.—
20
0
0 100 200 300 400 500 600 700 800
Pressure (psi)
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-413 Test depth: 47.50 ft
Test date: (mm/dd/lyyyy) 04/02/2015 Manometer height above ground: 1.64 ft
Test number: 1 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Pressuremeter Test - Corrected Curve
psi in3 psi in3 % 800
0 0.0 21 0.0 0.00
1 2.6 21 2.6 1.21
1 4.9 21 4.9 2.23
2 7.4 21 7.4 3.37 700 .
3 9.8 22 9.7 4.42 7
4 12.2 21 12.2 5.49 pid
6 14.7 22 14.7 6.57 s
7 171 24 171 7.61 600 :
10 19.5 26 19.5 8.64 a
13 22.0 30 21.9 9.67 '
17 24.5 33 24.5 10.75 /
22 26.9 39 26.7 11.70 500 v
28 29.3 45 29.2 12.70 /
37 31.8 53 31.6 13.69 = a
17 29.3 33 29.2 12.72 g /
35 31.7 51 31.6 13.68 2 400 /'
48 34.2 65 33.9 14.64 2 .
65 36.6 81 36.3 15.59 @ /
110 41.5 126 41.0 17.44 < a ]l
138 43.9 155 43.3 18.35 300
172 46.4 188 45.5 19.23
206 48.8 223 47.8 20.11 <
246 51.3 262 50.1 20.98
281 53.7 297 52.3 21.85 200
312 56.2 328 54.6 22.72
100
[
0
Calibration Sheet Reference 0 20 40 60 80
AR/R, (%)
Test Results
Pressiometric modulus E: 5,701 psi
Remarks Ultimate pressure P : 707 psi
Ratio E/ Py: 8.06
Yield pressure Pg: 223 psi
Ratio P, / Pg: 3.17

Figure F-2b
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-413 Test depth: 67.50 ft
Test date: 04/02/2015 Manometer height above ground: 1.64 ft
Test number: 1 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Test Results
psi in3 psi in3 %
0 0.0 30 0.0 0.00 Pressiometric modulus E: 7,252 psi
1 2.5 30 2.5 1.16
2 4.9 30 4.9 2.23 Ultimate pressure P : 674 psi
3 7.3 30 7.3 3.33
4 9.8 31 9.7 4.41 Ratio E / Py: 10.76
5 12.2 32 12.2 5.49
) 14.6 35 14.6 6.55 Yield pressure Pg: 211 psi
12 171 39 171 7.62
20 19.7 47 19.6 8.69 Ratio P, / Pg: 3.19
64 22.1 91 21.8 9.62
8 19.5 34 19.5 8.65
50 22.0 76 21.8 9.63 < . .
102 544 128 239 1052 Calibration Sheet Reference
144 26.9 170 26.2 11.45
185 29.3 211 28.4 12.38 <
222 31.7 247 30.7 13.31
254 34.3 280 33.0 14.27
280 36.6 305 35.3 15.17 Remarks
Pressuremeter Test - Corrected Curve
160
140 7
/
/
120 o
7
. 100 :
2 s
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2 80 =
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2 60 o
e
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Figure F-3a
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-413 Test depth: 67.50 ft
Test date: (mm/dd/yyyy) 04/02/2015 Manometer height above ground: 1.64 ft
Test number: 1 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Pressuremeter Test - Corrected Curve
psi in3 psi in3 % 800
0 0.0 30 0.0 0.00
1 2.5 30 2.5 1.16
2 4.9 30 4.9 2.23
3 7.3 30 7.3 3.33 700
4 9.8 31 9.7 4.41
5 12.2 32 12.2 5.49 e
8 14.6 35 14.6 6.55 /./
12 171 39 17.1 7.62 600 :
20 19.7 47 19.6 8.69 A
64 22.1 91 21.8 9.62 e
8 19.5 34 19.5 8.65 /./
50 22.0 76 21.8 963 |« 500 =
102 24.4 128 23.9 10.52 ya
144 26.9 170 26.2 11.45 = :
185 29.3 211 28.4 12.38 < g /
222 31.7 247 30.7 13.31 © 400 :
254 34.3 280 33.0 14.27 2 /
280 36.6 305 35.3 15.17 2 .
a !
300 y
200
100
l_.."'f
0
Calibration Sheet Reference 0 20 40 60
AR/R, (%)
Test Results
Pressiometric modulus E: 7,252 psi
Remarks Ultimate pressure P : 674 psi
Ratio E/ Py: 10.76
Yield pressure Pg: 211 psi
Ratio P, / Pg: 3.19

Figure F-3b
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-413 Test depth: 83.00 ft
Test date: 04/03/2015 Manometer height above ground: 1.64 ft
Test number: 1 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Test Results
psi in3 psi in3 %
0 0.0 37 0.0 0.00 Pressiometric modulus E: 11,182 psi
1 2.5 37 2.4 1.13
2 4.9 37 4.9 2.25 Ultimate pressure P : 1,279 psi
3 7.3 38 7.3 3.33
6 9.8 40 9.8 4.43 Ratio E/ Py: 8.74
9 12.2 41 12.2 5.49
14 14.7 46 14.6 6.54 Yield pressure Pg: 199 psi
21 171 53 17.0 7.57
7 14.6 39 14.6 6.55 Ratio P, / Pg: 6.43
20 171 52 17.0 7.58
35 19.5 67 19.4 8.59
60 22.0 92 21.7 9.58 . .
99 544 131 539 1053 1< Calibration Sheet Reference
167 26.9 199 26.1 11.42 <«
234 29.3 266 28.2 12.28
299 31.7 331 30.3 13.15
356 34.2 388 32.5 14.04
410 36.6 442 34.6 12.92 Remarks
Pressuremeter Test - Corrected Curve
180
160
7
/
140 2
R
120 ;
- v
£ 100 =
g A
3 80 =L
g -
60 T
40 — =
‘/.’k*/.’_—.-/l— .
20 r
0 |
0 200 400 600 800 1000 1200 1400
Pressure (psi)

Figure F-4a
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-413 Test depth: 83.00 ft
Test date: (mm/dd/yyyy) 04/03/2015 Manometer height above ground: 1.64 ft
Test number: 1 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Pressuremeter Test - Corrected Curve
psi in3 psi in3 % 1400
0 0.0 37 0.0 0.00
1 2.5 37 2.4 1.13
2 4.9 37 4.9 2.25 -
3 7.3 38 7.3 3.33 7
6 9.8 40 9.8 4.43 1200 -
9 12.2 41 12.2 5.49 e
14 14.7 46 14.6 6.54 Va
21 171 53 17.0 7.57 Y
7 14.6 39 14.6 6.55 /
20 17.1 52 17.0 7.58 1000 7
35 19.5 67 19.4 8.59 7/
60 22.0 92 21.7 9.58 /
99 24.4 131 23.9 10.53 < /
167 26.9 199 26.1 11.42 < = 800 +
234 29.3 266 28.2 12.28 3; /
299 31.7 331 30.3 13.15 o /
356 34.2 388 32.5 14.04 2 ’
[7,] .
410 36.6 442 34.6 14.92 ® 500 /
a ;
/
/
400 f
200
L
0
Calibration Sheet Reference 0 20 40 60
AR/R, (%)
Test Results
Pressiometric modulus E: 11,182 psi
Remarks Ultimate pressure P : 1,279 psi
Ratio E/ Py: 8.74
Yield pressure Pg: 199 psi
Ratio P, / Pg: 6.43

Figure F-4b
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-415 Test depth: 23.00 ft
Test date: 03/30/2015 Manometer height above ground: 1.64 ft
Test number: 2 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Test Results
psi in3 psi in3 %
0 0.0 11 0.0 0.00 Pressiometric modulus E: 1,433 psi
1 2.4 10 2.4 1.12
1 4.9 10 4.9 2.23 Ultimate pressure P: 99 psi
2 7.3 10 7.3 3.33
3 9.8 11 9.8 4.45 Ratio E / Py: 14.50
4 12.2 11 12.2 5.49
5 14.7 13 14.6 6.56 Yield pressure Pg: 51 psi
8 171 15 171 7.61
11 19.5 18 19.5 8.64 Ratio P, / Pg: 1.92
16 22.0 23 21.9 9.67 <«
23 24.4 29 24.3 10.68
34 26.9 40 26.7 11.67 . .
16 9.3 = 591 265 1< Calibration Sheet Reference
54 31.7 59 31.5 13.64
59 34.2 65 33.9 14.62
64 36.6 69 36.3 15.59
67 39.1 72 38.8 16.59 Remarks
Pressuremeter Test - Corrected Curve
160
/
140
/
/
120
/
. 100
T !
< 7/
g 80 7
3 /
2 60 :
s
P
l—’—.—/-.
20 {/
0
0 20 40 60 80 100 120
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Figure F-5a
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-415 Test depth: 23.00 ft
Test date: (mm/dd/yyyy) 03/30/2015 Manometer height above ground: 1.64 ft
Test number: 2 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Pressuremeter Test - Corrected Curve
psi in3 psi in3 % 120
0 0.0 11 0.0 0.00
1 2.4 10 2.4 1.12
1 4.9 10 4.9 2.23
2 7.3 10 7.3 3.33
3 9.8 11 9.8 4.45
4 12.2 11 12.2 5.49 100 —
5 14.7 13 14.6 6.56 _-7
8 17.1 15 171 7.61 _/-/'
11 19.5 18 19.5 8.64 Piig
16 22.0 23 21.9 9.67 < e
23 24.4 29 24.3 10.68 80 o
34 26.9 40 26.7 11.67 7
46 29.3 51 29.1 12.65 <
54 31.7 59 31.5 13.64 =
59 34.2 65 33.9 14.62 é
64 36.6 69 36.3 15.59 ® 60
67 39.1 72 38.8 16.59 2
¢
o
40
’ N"f
L
0
Calibration Sheet Reference 0 20 40 60
AR/R, (%)
Test Results
Pressiometric modulus E: 1,433 psi
Remarks Ultimate pressure P : 99 psi
Ratio E/ Py: 14.50
Yield pressure Pg: 51 psi
Ratio P, / Pg: 1.92

Figure F-5b
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-415 Test depth: 43.00 ft
Test date: 03/30/2015 Manometer height above ground: 1.64 ft
Test number: 3 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Test Results
psi in3 psi in3 %
0 0.0 19 0.0 0.00 Pressiometric modulus E: 862 psi
2 1.9 21 1.9 0.86
3 4.1 20 4.1 1.90 Ultimate pressure P : 124 psi
3 6.6 21 6.6 3.01
4 9.1 21 9.1 4.11 Ratio E/ Py: 6.96
5 11.5 22 11.4 5.17
6 13.9 22 13.9 6.23 Yield pressure Pg: 43 psi
8 16.6 23 16.6 7.39
10 18.8 25 18.8 8.35 Ratio P, / Pg: 2.86
12 21.2 27 21.2 9.36
16 23.7 31 23.6 10.39 <
21 26.1 36 26.0 11.39 . .
0 3.7 o5 3.6 1040 Calibration Sheet Reference
20 26.1 35 26.0 11.40
29 28.9 43 28.7 12.51 <
36 31.0 50 30.8 13.37
42 33.4 57 33.2 14.36
48 35.9 62 35.6 15.33 Remarks
0
Pressuremeter Test - Corrected Curve
180
160
7
140 :
7/
/
120 ~
£ 100
2
3 80 7 =
2 -
60 o
e
- -
40 — :
_‘.___._,_c’
20 =
: I
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Figure F-6a
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-415 Test depth: 43.00 ft
Test date: (mm/dd/yyyy) 03/30/2015 Manometer height above ground: 1.64 ft
Test number: 3 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Pressuremeter Test - Corrected Curve
psi in3 psi in3 % 140
0 0.0 19 0.0 0.00
2 1.9 21 1.9 0.86
3 4.1 20 4.1 1.90
3 6.6 21 6.6 3.01 —
4 9.1 21 9.1 4.11 120 v
5 11.5 22 11.4 5.17 /./
6 13.9 22 13.9 6.23 ”»
8 16.6 23 16.6 7.39 e
10 18.8 25 18.8 8.35 100 d
12 21.2 27 21.2 9.36 ,
16 23.7 31 23.6 10.39 < ,
21 26.1 36 26.0 11.39 /
10 23.7 25 23.6 10.40 /
20 26.1 35 26.0 11.40 =~ 80 :
29 28.9 43 28.7 12.51 < g /
36 31.0 50 30.8 13.37 o :
42 33.4 57 33.2 14.36 2 /
48 35.9 62 35.6 15.33 g ¢
= 60
o
40
0
20
0
Calibration Sheet Reference 0 20 40 60
AR/R, (%)
Test Results
Pressiometric modulus E: 862 psi
Remarks Ultimate pressure P : 124 psi
Ratio E/ Py: 6.96
Yield pressure Pg: 43 psi
Ratio P, / Pg: 2.86

Figure F-6b
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-415 Test depth: 63.00 ft
Test date: 03/30/2015 Manometer height above ground: 1.64 ft
Test number: 4 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Test Results
psi in3 psi in3 %
0 0.0 28 0.0 0.00 Pressiometric modulus E: 3,134 psi
1 2.6 28 2.5 1.17
2 4.9 28 4.9 2.23 Ultimate pressure P : 292 psi
2 7.4 28 7.3 3.34
3 9.8 29 9.7 4.42 Ratio E / Py: 10.73
5 12.3 30 12.3 5.53
6 14.6 31 14.6 6.55 Yield pressure Pg: 91 psi
8 171 33 17.0 7.60
11 19.5 35 19.5 8.64 Ratio P, / Pg: 3.22
16 22.0 39 21.9 9.67
22 24.4 45 24.3 10.68
33 26.9 56 26.7 11.67 . .
18 9.3 = 591 T Y7 P Calibration Sheet Reference
68 31.7 91 31.4 13.61 <
89 34.2 112 33.7 14.56
30 31.7 53 31.6 13.68
85 34.2 108 33.8 14.57
109 36.6 132 36.1 15.50 Remarks
163 46.4 185 45.6 19.25
172 48.8 194 48.0 20.17
181 51.4 203 50.5 21.14
Pressuremeter Test - Corrected Curve
180
160 /1
7/
140 7
/
120 :
£ 100
" .
/
5 = .
o s
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60 o
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0
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Figure F-7a
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-415 Test depth: 63.00 ft
Test date: (mm/dd/yyyy) 03/30/2015 Manometer height above ground: 1.64 ft
Test number: 4 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure | Volume Pressure | Volume AR/R, Pressuremeter Test - Corrected Curve
psi in3 psi in3 % 350
0 0.0 28 0.0 0.00
1 2.6 28 2.5 1.17
2 4.9 28 4.9 2.23
2 7.4 28 7.3 3.34
3 9.8 29 9.7 4.42 300
5 12.3 30 12.3 5.53
6 14.6 31 14.6 6.55 -
8 17.1 33 17.0 7.60 v
11 19.5 35 19.5 8.64 250 i
16 22.0 39 21.9 9.67 ya
22 24.4 45 24.3 10.68 /
33 26.9 56 26.7 11.67 /
48 29.3 71 29.1 12.67 < :
68 31.7 91 314 13.61 < ~ 200 "{
89 34.2 112 33.7 14.56 é
30 31.7 53 31.6 13.68 o
85 34.2 108 33.8 14.57 2
109 36.6 132 36.1 15.50 2 150
163 46.4 185 45.6 19.25 a
172 48.8 194 48.0 20.17
181 51.4 203 50.5 21.14
100
50 ]
L
0
Calibration Sheet Reference 0 20 40 60 80
AR/R, (%)
Test Results
Pressiometric modulus E: 3,134 psi
Remarks Ultimate pressure P : 292 psi
Ratio E/ Py: 10.73
Yield pressure Pg: 91 psi
Ratio P, / Pg: 3.22

Figure F-7b
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TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-415 Test depth: 78.00 ft
Test date: 03/31/2015 Manometer height above ground: 1.64 ft
Test number: 5 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
Pressure Volume Pressure Volume AR/R, Test Results
psi in3 psi in3 %
0 0.0 35 0.0 0.00 Pressiometric modulus E: 14,132 psi
1 2.4 34 2.4 1.12
6 4.9 38 4.9 2.22 Ultimate pressure Py: 544 psi
6 7.3 38 7.3 3.32
7 9.8 38 9.7 4.41 Ratio E/ Py: 25.98
8 12.2 39 12.2 5.48
8 14.6 39 14.6 6.55 Yield pressure Pg: 48 psi
12 17.2 42 17.2 7.65
15 19.6 45 19.5 8.66 Ratio P, / Pg: 11.30
22 22.0 52 21.9 9.65
51 24.5 81 24.3 10.67
100 26.9 129 26.4 11.53 <« . .
19 544 48 543 069 1< Calibration Sheet Reference
92 26.9 121 26.4 11.55
155 29.3 184 28.5 12.43
199 31.7 227 30.7 13.34
232 34.2 260 33.0 14.27
258 36.6 286 35.3 15.20 Remarks
327 46.4 356 44.7 18.92
339 48.8 368 471 19.84
Pressuremeter Test - Corrected Curve
180
160 7
/
140 7
/
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Figure A-8a
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amec foster wheeler 4% TEXAM Pressuremeter Test

Project name: MTA WESTSIDE EXTENSION Use of a slotted casing: No
Borehole name: G-415 Test depth: 78.00 ft
Test date: (mm/dd/yyyy) 03/31/2015 Manometer height above ground: 1.64 ft
Test number: 5 Poisson's coefficient: 0.33
Probe size: N Fluid density: 1.000
Raw Readings Corrected ﬁeadings
psi in3 psi in3 % 600
0 0.0 35 0.0 0.00
1 2.4 34 2.4 1.12
6 4.9 38 4.9 2.22
6 7.3 38 7.3 3.32 P
7 9.8 38 9.7 4.41 e
8 12.2 39 12.2 5.48 500 P
8 14.6 39 14.6 6.55 a
12 17.2 42 17.2 7.65 Va
15 19.6 45 19.5 8.66 ya
22 22.0 52 21.9 9.65 /
51 24.5 81 24.3 10.67 400 7
100 26.9 129 26.4 11.53 | ;
19 24.4 48 24.3 10.69 |
92 26.9 121 26.4 11.55 =
155 29.3 184 28.5 12.43 é
199 31.7 227 30.7 13.34 ® 300
232 34.2 260 33.0 14.27 7
258 36.6 286 35.3 15.20 2
327 46.4 356 44.7 18.92 a
339 48.8 368 471 19.84
200
100
0
Calibration Sheet Reference 0 20 40 60
AR/R, (%)
Test Results
Pressiometric modulus E: 14,132 psi
Remarks Ultimate pressure P, : 544 psi
Ratio E/ Py: 25.98
Yield pressure Pg: 48 psi
Ratio P, / Pg: 11.30

Figure A-8b
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PLATES

Plate 1: Exploration Plan
Plates 2-1 and 2-2: Geologic Cross-sections
Plate 3: Plot of Maximum Recorded Subsurface Gas Data
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EXPLANATION

Investigations for Adv. PE Phase:

G-415(S)(P) 8 Geotechnical Rotary-Wash Boring
E-133A/M-409 @ Enviromental Exploration / Gas Monitoring Well

G-412/E-132A/M-407 @) Geotechnical Boring / Enviromental Exploration / Gas Monitoring Well

E-132B(MW) @ Enviromental Exploration
Investigations for PE Phase:
G-412 04
C-121/T8-C7 A Geotechnical CPT
CB-101 A COPT [Geotechnical + Gas - BAT]

Geotechnical Rotary-Wash Boring

Subsurface Gas Exploration
E-132 @ Environmental Exploration

G-168/M119 @ Dual Geotechnical Boring / Gas Monitoring Well

Reference: Proposed Tunnel Alignment and Station Plan and Profile dated June, 2015

Prior Investigations: @ = Geotechnical @ = Gas Well ©Geotechnical / Gas Reading

Symbol Labels:

A 4953-05-1361 @
M L90354.ADEOC @
M ADS-84277 @
M ADE-79167 @
M A-74056 @

M A-73135 @
MA-71174 @

M 70131-8-0375 @
M A-69046 @

M A-69036 @

M A-68111 @

M A-67065B @

M A-67065 @

M A-66362 @

M A-65409 @

AMEC Geotechnical Exploration and Exploration Number Indicated MA-65238 @ AMEC Geotechnical Exploration and Exploration Number Indicated _ o _

AMEC Geotechnical Exploration and Exploration Number Indicated MA-62353 @ AMEC Geotechnical Exploration and Exploration Number Indicated G-A135)(P) E Noise and Vibration Point of Interest

AMEC Geotechnical Exploration and Exploration Number Indicated MA-61206 @ AMEC Geotechnical Exploration and Exploration Number Indicated (MW) Groundwater monitoring (observation) well

AMEC Geotechnical Exploration and Exploration Number Indicated MA-59446 @ AMEC Geotechnical Exploration and Exploration Number Indicated (NV) Boring with noise and vibration testing

AMEC Geotechn?cal Explorat?on and Explorat?on Number Indicated P-17 @ Engineering Science (1992) (S-\(/\Izlve) gg:zg )Ivgg'?rv?/istiusrﬁ(ren;t(\fvrat\?st\l/r(]a?ocity measurements
AMEC Geotechnical Exploration and Exploration Number Indicated B-11 @ GeoKinetics (2006)

AMEC Geotechnical Exploration and Exploration Number Indicated <‘> Number of basement levels for the subject building

AMEC Geotechnical Exploration and Exploration Number Indicated ‘I_‘
AMEC Geotechnical Exploration and Exploration Number Indicated
AMEC Geotechnical Exploration and Exploration Number Indicated
AMEC Geotechnical Exploration and Exploration Number Indicated
AMEC Geotechnical Exploration and Exploration Number Indicated
AMEC Geotechnical Exploration and Exploration Number Indicated
AMEC Geotechnical Exploration and Exploration Number Indicated

AMEC Geotechnical Exploration and Exploration Number Indicated

Cross-Section (See Plates 2-1 and 2-2)

Site view of station. Alignment based on plans dated June, 2015

————

No. 10 Double Crossover Tracks

For Oil well locations per DOGGR see Figures 5-4 and 5-5.
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SCALE: 1" =50

WESTSIDE PURPLE LINE EXTENSION
ADVANCED PRELIMINARY ENGINEERING

BORING LOCATION PLAN
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PLATE 1
SCALE
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