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Liquefaction analysis overall plots (intermediate results)
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 20.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: ) Yes
Earthquake magnitude M, 7.80 Unit weight calculation: Based on SBT ~ Clay like behavior applied:  Sands only
Peak ground acceleration: 1.10 Use fill: No Limit depth applied: No
Depth to water table (insitu): 20.00 ft Fill height: N/A Limit depth: N/A
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,;:  7.80

Peak ground acceleration: 1.10

Depth to water table (insitu): 20.00 ft
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Norm. cone resistance

Check for strength loss plots (Robertson (2010))

Grain char. factor

Corrected norm. cone resistal
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 20.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: ' Yes
Earthquake magnitude M, 7.80 Unit weight calculation: Based on SBT ~ Clay like behavior applied:  Sands only
Peak ground acceleration: 1.10 Use fill: No Limit depth applied: No
Depth to water table (insitu): 20.00 ft Fill height: N/A Limit depth: N/A
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots

Short description

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software
requires a range of I, values over which the transition will be defined (typically somewhere between 1.80 < I, < 3.0) and a rate
of change of I.. Transitions typically occur when the rate of change of I. is fast (i.e. delta I.is small).

The SBT, plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

SBTn Index
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Transition layer algorithm properties General statistics

I. minimum check value: 1.70 Total points in CPT file: 305
L. maximum check value: 3.00 Total points excluded: 65
I. change ratio value: 0.0250 Exclusion percentage: 21.31%

Minimum number of points in layer: 3

Number of layers detected: 13
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:: Field input data ::

Point ID Depth

(ft)

1 0.16

2 0.33

3 0.49

4 0.66

5 0.82

6 0.98

7 1.15

8 131

9 1.48
10 1.64
11 1.80
12 1.97
13 2.13
14 2.30
15 2.46
16 2.62
17 2.79
18 2.95
19 3.12
20 3.28
21 3.44
22 3.61
23 3.77
24 3.94
25 4.10
26 4.27
27 4.43
28 4.59
29 4.76
30 4.92
31 5.09
32 5.25
33 5.41
34 5.58
35 5.74
36 5.91
37 6.07
38 6.23
39 6.40
40 6.56
41 6.73
42 6.89
43 7.05
44 7.22
45 7.38
46 7.55
47 7.71
48 7.87

de
(tsf)
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
103.37
100.48
100.61
102.69
105.64
106.96
102.72
98.67
95.54
77.20
80.55
80.18
84.72
93.02
96.37
97.38
96.46
96.30

fs
(tsf)
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
1.44
1.41
1.40
1.43
1.43
1.46
1.50
1.06
1.15
1.24
1.21
1.26
1.26
1.23
1.21
1.28
1.34
1.29

u
(tsf)
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
0.63
0.56
0.54
0.50
0.50
0.43
0.40
0.38
0.36
2.21
1.67
1.39
1.15
0.95
0.79
0.68
0.61
0.54

Fines content
(%)
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

12.46
9.41
9.43
9.23
9.04
9.14
8.83
8.78
9.53

10.85

12.08

11.63

10.91
9.96
9.48
9.61
9.85
9.60

Unit weight
(pcf)
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.20
124.10
124.08
124.15
124.29
124.40
123.71
123.02
122.28
122.42
122.50
122.61
122.76
122.80
122.95
123.20
123.37
123.05
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:: Field input data :: (continued)

Point ID

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

Depth
(ft)
8.04
8.20
8.37
8.53
8.69
8.86
9.02
9.19
9.35
9.51
9.68
9.84
10.01
10.17
10.33
10.50
10.66
10.83
10.99
11.15
11.32
11.48
11.65
11.81
11.98
12.14
12.30
12.47
12.63
12.80
12.96
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44
14.60
14.76
14.93
15.09
15.26
15.42
15.58
15.75

de
(tsf)
98.18
102.08
110.56
121.16
130.62
128.80
128.31
135.90
148.96
144.81
117.25
98.67
86.44
83.80
83.10
84.60
106.10
122.32
135.69
149.17
154.18
147.02
131.42
99.75
64.54
38.18
27.22
47.25
46.08
29.98
24.15
31.76
58.03
71.64
95.32
104.41
98.15
91.42
94.74
94.40
93.08
96.46
97.63
93.85
96.76
114.25
132.18
142.23

fs

(tsf)
1.11
1.11
1.18
1.47
1.74
1.97
1.98
2.03
1.88
1.55
1.48
1.50
1.58
1.49
1.36
1.38
1.53
1.64
1.79
1.97
2.12
2.18
2.14
2.15
2.09
1.60
1.29
0.92
1.18
1.19
1.00
0.99
1.10
1.22
1.31
1.38
1.46
1.53
1.62
1.60
1.58
1.80
1.94
2.00
1.76
1.74
1.94
1.12

u
(tsf)
0.52
0.47
0.40
0.32
0.29
0.25
0.16
0.14
0.09
0.04
-0.05
0.45
0.23
0.13
-0.05
-0.14
-0.27
-0.32
-0.36
-0.41
-0.43
-0.49
-0.56
-0.61
-0.70
-0.76
-0.70
-0.56
-0.68
-0.14
-0.20
-0.13
-0.14
-0.25
-0.31
-0.40
-0.43
-0.50
-0.54
-0.59
-0.61
-0.63
-0.65
-0.67
-0.72
-0.72
-0.72
-0.74

Fines content
(%)
9.02
8.31
8.12
8.14
8.66
9.12
9.35
8.67
7.76
7.70
8.88
11.42
13.31
14.10
13.92
12.72
11.25
9.79
8.94
8.59
8.74
9.52
11.54
15.52
22.19
31.20
31.65
28.51
27.68
33.75
37.70
29.41
21.89
16.16
13.56
12.56
13.26
14.33
14.90
14.95
15.24
15.70
16.43
16.42
15.12
13.05
10.20
8.86

Unit weight
(pcf)
122.62
122.49
123.41
124.75
126.08
126.80
127.20
127.21
126.76
125.89
124.99
124.60
124.32
123.95
123.59
123.86
124.66
125.66
126.56
127.36
127.89
127.98
127.69
126.99
125.42
123.18
120.87
120.18
120.00
119.68
118.87
119.37
120.72
122.20
123.20
123.85
124.20
124.51
124.71
124.79
125.07
125.59
126.15
126.11
125.98
126.19
125.58
125.06
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:: Field input data :: (continued)

Point ID

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

Depth
(ft)
15.91
16.08
16.24
16.40
16.57
16.73
16.90
17.06
17.22
17.39
17.55
17.72
17.88
18.04
18.21
18.37
18.54
18.70
18.86
19.03
19.19
19.36
19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21.00
21.16
21.33
21.49
21.65
21.82
21.98
22.15
22.31
22.47
22.64
22.80
22.97
23.13
23.29
23.46
23.62

de
(tsf)
136.15
116.95
119.22
123.09
119.10
102.97
81.22
63.68
79.93
113.91
205.60
199.92
184.44
173.81
168.86
178.82
188.92
184.99
175.71
170.12
148.59
105.95
60.24
81.38
113.32
135.53
146.29
131.17
120.82
129.63
136.15
136.27
150.59
183.76
213.01
208.61
178.32
179.55
168.00
146.44
126.53
119.22
127.08
135.87
125.73
118.08
116.98
124.63

fs

(tsf)
1.33
1.38
1.59
2.01
2.27
2.36
2.31
2.43
2.26
2.36
2.54
2.97
3.61
4.07
4.18
4.16
4.07
3.93
3.49
3.69
3.58
2.45
1.67
1.60
1.67
1.85
2.28
2.85
2.88
2.69
2.52
2.44
2.50
2.79
3.14
3.19
3.85
3.46
3.50
3.21
2.73
2.92
2.74
2.60
2.12
2.13
2.28
2.36

u
(tsf)
-0.76
0.25
0.09
-0.04
-0.20
-0.29
-0.40
-0.43
-0.41
-0.40
-0.34
-0.41
-0.49
-0.54
-0.56
-0.58
-0.61
-0.65
-0.68
-0.68
-0.79
-0.92
-1.01
-0.32
-0.43
-0.50
-0.58
-0.65
-0.70
-0.67
-0.74
-0.79
-0.79
-0.74
-0.77
-0.81
-0.88
-0.86
-0.74
-1.03
-1.12
-1.13
-1.17
-1.19
-1.24
-1.32
-1.37
-1.39

Fines content
(%)
8.53
10.17
11.85
13.14
15.10
18.07
22.76
25.00
21.97
13.49
10.13
9.46
11.59
13.55
14.22
13.77
13.11
12.73
13.05
14.03
15.88
19.54
21.65
19.51
14.75
12.70
13.53
15.48
16.83
16.21
14.96
13.83
12.33
10.64
9.76
10.79
11.99
13.54
14.11
15.51
17.18
17.66
17.02
15.71
15.37
15.92
16.36
16.03

Unit weight
(pcf)
123.96
124.65
125.64
126.86
127.66
127.66
127.34
126.99
127.38
128.57
129.90
131.29
132.29
132.94
133.25
133.31
133.23
132.80
132.47
132.07
130.96
128.52
125.76
124.76
125.66
127.01
128.46
129.37
129.64
129.38
129.07
129.00
129.53
130.53
131.35
132.13
132.21
132.25
131.66
130.84
130.08
129.55
129.50
128.79
128.11
127.64
127.90
128.53
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:: Field input data :: (continued)

Point ID

145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

Depth
(ft)
23.79
23.95
24.11
24.28
24.44
24.61
24.77
24.93
25.10
25.26
25.43
25.59
25.75
25.92
26.08
26.25
26.41
26.57
26.74
26.90
27.07
27.23
27.40
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71
28.87
29.04
29.20
29.36
29.53
29.69
29.86
30.02
30.18
30.35
30.51
30.68
30.84
31.00
31.17
31.33
31.50

de
(tsf)

137.53
141.92
132.65
118.88
114.52
137.35
177.86
186.43
109.48
55.05

41.59

23.65

22.30

57.23

100.30
104.60
104.75
123.55
128.07
134.80
139.80
147.18
141.92
136.88
129.67
112.59
104.91
116.73
151.38
172.06
143.86
92.65

55.05

35.14

49.33

76.25

108.04
123.71
139.68
151.11
170.40
175.62
167.08
165.48
119.25
73.85

64.39

70.99

fs

(tsf)
2.61
2.95
3.14
3.02
3.28
2.87
2.69
2.11
1.97
1.98
1.50
1.02
0.4
0.84
1.70
2.26
2.16
1.89
2.03
2.37
2.59
2.68
2.54
2.76
2.75
3.20
2.92
2.13
2.17
2.53
2.92
3.22
2.70
2.37
1.89
1.87
2.14
2.38
2.82
3.21
3.29
2.94
3.26
3.75
4.02
2.85
2.59
3.10

u
(tsf)
-1.48
-1.55
-1.67
-1.78
-1.84
-1.89
-1.91
-2.05
-2.20
-2.31
-2.48
-2.41
-2.23
-1.95
-2.05
-2.20
-2.27
-2.43
-2.41
-2.45
-2.50
-2.52
-2.54
-2.56
-2.61
-2.65
-2.68
-2.61
-2.68
-2.83
-2.93
-2.97
-3.03
-2.97
-2.79
-2.76
-2.86
-2.90
-2.93
-2.95
-2.97
-2.99
-2.99
-3.01
-3.06
-3.17
-3.10
-1.39

Fines content
(%)
15.69
16.26
17.69
19.65
19.08
15.71
11.68
11.61
16.06
27.29
41.45
46.52
36.87
23.90
20.04
18.93
17.74
16.02
14.81
15.02
15.00
14.92
15.28
16.21
18.59
20.78
20.85
17.05
13.38
13.31
17.15
25.23
38.24
45.01
37.83
26.02
20.16
17.56
16.73
15.67
14.39
13.88
14.53
17.96
22.81
30.15
35.02
38.43

Unit weight
(pcf)
129.34
130.07
130.29
130.38
130.20
130.29
129.62
128.57
127.03
124.95
122.24
118.40
116.97
120.20
124.61
126.79
127.19
127.09
127.54
128.41
129.17
129.37
129.52
129.48
129.87
129.78
129.16
128.45
128.45
129.41
130.03
129.34
127.73
125.79
125.21
125.84
127.09
128.56
129.83
130.85
131.13
131.24
131.57
132.03
131.19
129.54
128.28
127.44
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This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Field input data :: (continued)

Point ID

193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

Depth
(ft)
31.66
31.82
31.99
32.15
32.32
32.48
32.64
32.81
32.97
33.14
33.30
33.46
33.63
33.79
33.96
34.12
34.28
34.45
34.61
34.78
34.94
35.10
35.27
35.43
35.60
35.76
35.93
36.09
36.25
36.42
36.58
36.75
36.91
37.07
37.24
37.40
37.57
37.73
37.89
38.06
38.22
38.39
38.55
38.71
38.88
39.04
39.21
39.37

de
(tsf)
47.37
46.66
94.71
126.72
129.85
129.27
119.47
100.67
93.36
76.74
58.43
43.74
23.32
20.77
22.42
45.06
71.73
51.58
57.94
58.31
39.53
28.08
23.93
36.25
66.54
78.95
67.46
44.94
30.04
25.19
22.92
27.25
34.40
49.52
83.68
102.79
128.93
157.77
170.15
173.47
160.85
204.19
276.04
384.17
414.03
417.32
410.35
398.61

fs

(tsf)
2.27
1.73
1.85
2.17
2.27
2.32
2.90
2.96
3.16
2.96
2.79
2.25
1.33
0.87
0.80
1.32
2.12
2.07
2.19
2.42
1.94
1.36
0.88
1.16
1.87
2.38
2.71
2.34
1.62
0.87
0.65
0.75
1.22
1.69
2.42
1.18
1.69
1.88
2.02
2.62
3.41
3.31
3.39
2.74
2.86
3.13
3.66
432

u
(tsf)
-2.11
-1.96
-1.78
-1.98
-2.04
-2.11
-2.12
-2.20
-2.14
-2.21
-2.27
-2.29
-2.27
-2.14
-2.11
-2.02
-2.09
-2.14
-1.78
-1.91
-1.96
-1.91
-1.76
-1.53
-1.21
-1.35
-1.46
-1.57
-1.57
-1.44
-1.32
-1.21
-1.19
-1.08
-1.17
-1.22
-1.22
0.04
-0.14
-0.29
-0.40
-0.32
-0.13
-0.13
-0.13
-0.09
-0.11
-0.13

Fines content
(%)
40.14
32.70
22.75
17.56
16.36
17.80
20.58
24.46
28.55
33.38
39.87
49.46
58.10
63.46
50.68
38.72
36.24
36.07
39.52
41.95
47.91
55.84
53.65
41.28
33.81
32.54
37.10
46.18
55.10
58.16
54.16
51.55
45.81
36.68
26.10
18.92
13.62
12.11
11.78
13.51
13.69
11.35
6.47
3.79
2.54
2.81
3.61
4.32

Unit weight
(pcf)
126.35
125.26
126.00
127.31
128.07
128.76
129.22
129.67
129.36
128.81
127.42
124.89
121.39
117.83
118.49
122.16
124.54
125.79
125.94
125.62
124.12
121.05
119.44
121.33
124.59
126.83
127.05
125.53
122.31
118.55
116.10
117.43
120.53
124.28
125.05
125.76
125.49
127.08
128.44
130.00
131.24
132.25
132.47
132.65
132.73
133.52
134.52
135.12
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:: Field input data :: (continued)

Point ID

241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288

Depth
(ft)
39.53
39.70
39.86
40.03
40.19
40.35
40.52
40.68
40.85
41.01
41.17
41.34
41.50
41.67
41.83
41.99
42.16
42.32
42.49
42.65
42.81
42.98
43.14
43.31
43.47
43.64
43.80
43.96
44.13
44.29
44.46
44.62
44.78
44.95
45.11
45.28
45.44
45.60
45.77
45.93
46.10
46.26
46.42
46.59
46.75
46.92
47.08
47.24

de
(tsf)
389.12
370.72
370.23
381.10
379.20
371.55
352.47
344.95
364.88
365.93
373.11
335.02
372.56
363.07
345.90
340.37
347.22
341.54
332.69
335.73
352.69
365.19
380.83
399.84
416.67
436.33
439.47
436.86
435.01
453.57
475.93
481.37
467.08
465.40
462.32
471.45
491.85
471.42
456.64
448.19
442.14
424,57
417.11
408.60
399.26
350.14
255.31
99.35

fs

(tsf)
4.18
4.46
4.54
4.42
4.25
3.88
3.71
3.39
4.16
3.86
3.4
3.30
3.18
3.43
3.30
3.62
4.00
4.12
3.82
3.75
3.66
3.39
3.20
2.87
2.84
2.86
2.33
2.63
2.66
2.31
2.23
2.76
3.09
3.14
3.55
2.91
3.86
3.98
3.62
2.61
2.56
2.64
2.38
2.21
2.83
3.00
2.75
2.25

u
(tsf)
-0.14
-0.16
-0.16
-0.18
-0.16
-0.20
-0.23
-0.27
-0.29
-0.41
-0.67
-0.90
-0.99
-1.10
-1.19
-1.28
-1.42
-1.51
-1.59
-1.67
-1.76
-1.84
-1.95
-2.00
-2.04
-2.07
-2.11
-2.18
-2.32
-2.48
-2.54
-2.63
-2.83
-2.85
-2.95
-2.79
-0.79
3.40
-0.38
-3.19
-3.19
-3.26
-3.33
-3.40
-3.40
-3.47
-3.53
-2.12

Fines content
(%)
5.03
5.44
5.65
5.47
5.13
5.07
4.98
5.21
5.16
4.91
4.77
4.36
4.46
4.36
4.91
5.42
5.94
6.15
6.16
5.77
5.16
4.43
3.62
2.94
2.39
1.88
1.66
1.57
1.49
1.09
0.91
1.20
1.66
2.12
2.02
2.18
2.31
2.68
2.44
1.99
1.72
1.80
1.83
2.10
2.92
4.60
8.75
17.29

Unit weight
(pcf)
135.51
135.57
135.69
135.59
135.22
134.73
134.09
134.26
134.39
134.49
133.86
133.38
133.35
133.38
133.62
133.97
134.49
134.60
134.41
134.15
133.94
133.66
133.18
132.84
132.67
132.26
132.11
131.91
131.92
131.60
131.78
132.55
133.32
133.90
133.77
134.35
134.66
135.10
134.18
133.03
132.11
131.83
131.42
131.57
132.02
132.15
130.77
127.98

CLig v.1.7.6.49 - CPT Liquefaction Assessment Software - Report created on: 5/6/2015, 2:49:44 PM
Project file: S:\2014 - 2019\2014\Projects\100s\14-108\14-108-CPTLig-2013Update-2.clq

259



This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Field input data :: (continued)

Point ID

289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305

Depth
(ft)
47.41
47.57
47.74
47.90
48.06
48.23
48.39
48.56
48.72
48.88
49.05
49.21
49.38
49.54
49.70
49.87
50.03

Abbreviations

Depth:
Qe:

fs:
u:
Fines content:
Unit weight:

de
(tsf)
48.26
33.54
32.90
36.53
38.98
29.86
56.71
60.09
36.62
26.36
25.28
28.60
23.59
22.55
28.48
51.02
82.48

(tsf)

1.58
0.89
0.55
0.65
0.87
1.04
1.20
1.46
1.38
1.03
0.48
0.42
0.46
0.51
0.67
0.70
0.70

(tsf)

-1.44
0.32
0.94
1.17
1.55
2.76
3.76
3.40
2.93
2.76
2.72
2.76
2.72
2.79
2.95
3.17
3.06

Fines content
(%)
35.42
45.89
44.56
42.36
46.86
42.79
39.54
39.26
47.43
57.34
54.93
50.79
52.88
55.74
43.88
35.85
20.97

Depth from free surface, at which CPT was performed (ft)

Measured cone resistance (tsf)
Sleeve friction resistance (tsf)

Pore pressure (tsf)

Percentage of fines in soil (%)

Bulk soil unit weight (pcf)

Unit weight
(pcf)
123.59
119.21
116.25
116.31
117.78
119.63
121.28
122.04
121.19
118.25
115.05
112.37
112.44
113.64
115.43
116.74
118.09
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This software is licensed to: Petra Geotechnical
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data ::

Point ID  Depth oy Uo o' rq CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition

1 0.16 0.01 0.00 0.01 1.00 0.716 0.90 0.791 1.00 1.00 2.000 No

2 0.33 0.02 0.00 0.02 1.00 0.715 0.90 0.791 1.00 1.00 2.000 No

3 0.49 0.03 0.00 0.03 1.00 0.715 0.90 0.791 1.00 1.00 2.000 No

4 0.66 0.04 0.00 0.04 1.00 0.715 0.90 0.791 1.00 1.00 2.000 No

5 0.82 0.05 0.00 0.05 1.00 0.715 0.90 0.791 1.00 1.00 2.000 No

6 0.98 0.06 0.00 0.06 1.00 0.715 0.90 0.790 1.00 1.00 2.000 No

7 1.15 0.07 0.00 0.07 1.00 0.714 0.90 0.790 1.00 1.00 2.000 No

8 1.31 0.08 0.00 0.08 1.00 0.714 0.90 0.790 1.00 1.00 2.000 No

9 1.48 0.09 0.00 0.09 1.00 0.714 0.90 0.790 1.00 1.00 2.000 No
10 1.64 0.10 0.00 0.10 1.00 0.714 0.90 0.789 1.00 1.00 2.000 No
11 1.80 0.11 0.00 0.11 1.00 0.713 0.90 0.789 1.00 1.00 2.000 No
12 1.97 0.12 0.00 0.12 1.00 0.713 0.90 0.789 1.00 1.00 2.000 No
13 2.13 0.13 0.00 0.13 1.00 0.713 0.90 0.788 1.00 1.00 2.000 No
14 2.30 0.14 0.00 0.14 1.00 0.713 0.90 0.788 1.00 1.00 2.000 No
15 2.46 0.15 0.00 0.15 1.00 0.712 0.90 0.788 1.00 1.00 2.000 No
16 2.62 0.16 0.00 0.16 1.00 0.712 0.90 0.788 1.00 1.00 2.000 No
17 2.79 0.17 0.00 0.17 1.00 0.712 0.90 0.787 1.00 1.00 2.000 No
18 2.95 0.18 0.00 0.18 1.00 0.711 0.90 0.787 1.00 1.00 2.000 No
19 3.12 0.19 0.00 0.19 0.99 0.711 0.90 0.787 1.00 1.00 2.000 No
20 3.28 0.20 0.00 0.20 0.99 0.711 0.90 0.786 1.00 1.00 2.000 No
21 3.44 0.21 0.00 0.21 0.99 0.711 0.90 0.786 1.00 1.00 2.000 No
22 3.61 0.22 0.00 0.22 0.99 0.710 0.90 0.786 1.00 1.00 2.000 No
23 3.77 0.23 0.00 0.23 0.99 0.710 0.90 0.785 1.00 1.00 2.000 No
24 3.94 0.24 0.00 0.24 0.99 0.710 0.90 0.785 1.00 1.00 2.000 No
25 4.10 0.25 0.00 0.25 0.99 0.710 0.90 0.785 1.00 1.00 2.000 No
26 4.27 0.26 0.00 0.26 0.99 0.709 0.90 0.784 1.00 1.00 2.000 No
27 4.43 0.27 0.00 0.27 0.99 0.709 0.90 0.784 1.00 1.00 2.000 No
28 4.59 0.28 0.00 0.28 0.99 0.709 0.90 0.784 1.00 1.00 2.000 No
29 4.76 0.29 0.00 0.29 0.99 0.708 0.90 0.784 1.00 1.00 2.000 No
30 4.92 0.30 0.00 0.30 0.99 0.708 0.90 0.783 1.00 1.00 2.000 No
31 5.09 0.31 0.00 0.31 0.99 0.708 0.90 0.783 1.00 1.00 2.000 No
32 5.25 0.32 0.00 0.32 0.99 0.708 0.90 0.783 1.00 1.00 2.000 No
33 5.41 0.33 0.00 0.33 0.99 0.707 0.90 0.782 1.00 1.00 2.000 No
34 5.58 0.34 0.00 0.34 0.99 0.707 0.90 0.782 1.00 1.00 2.000 No
35 5.74 0.35 0.00 0.35 0.99 0.707 0.90 0.782 1.00 1.00 2.000 No
36 5.91 0.36 0.00 0.36 0.99 0.707 0.90 0.781 1.00 1.00 2.000 No
37 6.07 0.37 0.00 0.37 0.99 0.706 0.90 0.781 1.00 1.00 2.000 No
38 6.23 0.38 0.00 0.38 0.99 0.706 0.90 0.781 1.00 1.00 2.000 No
39 6.40 0.39 0.00 0.39 0.99 0.706 0.90 0.781 1.00 1.00 2.000 No
40 6.56 0.40 0.00 0.40 0.99 0.705 0.90 0.780 1.00 1.00 2.000 No
41 6.73 0.41 0.00 0.41 0.99 0.705 0.90 0.780 1.00 1.00 2.000 No
42 6.89 0.42 0.00 0.42 0.99 0.705 0.90 0.780 1.00 1.00 2.000 No
43 7.05 0.43 0.00 0.43 0.99 0.705 0.90 0.779 1.00 1.00 2.000 No
44 7.22 0.44 0.00 0.44 0.99 0.704 0.90 0.779 1.00 1.00 2.000 No
45 7.38 0.45 0.00 0.45 0.98 0.704 0.90 0.779 1.00 1.00 2.000 No
46 7.55 0.46 0.00 0.46 0.98 0.704 0.90 0.779 1.00 1.00 2.000 No
47 7.71 0.47 0.00 0.47 0.98 0.704 0.90 0.778 1.00 1.00 2.000 No
48 7.87 0.48 0.00 0.48 0.98 0.703 0.90 0.778 1.00 1.00 2.000 No
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CPT name: 075C06

:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID  Depth oy Uo o' rq CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
49 8.04 0.49 0.00 0.49 0.98 0.703 0.90 0.778 1.00 1.00 2.000 No
50 8.20 0.50 0.00 0.50 0.98 0.703 0.90 0.777 1.00 1.00 2.000 No
51 8.37 0.51 0.00 0.51 0.98 0.703 0.90 0.777 1.00 1.00 2.000 No
52 8.53 0.52 0.00 0.52 0.98 0.702 0.90 0.777 1.00 1.00 2.000 No
53 8.69 0.53 0.00 0.53 0.98 0.702 0.90 0.777 1.00 1.00 2.000 No
54 8.86 0.54 0.00 0.54 0.98 0.702 0.90 0.776 1.00 1.00 2.000 No
55 9.02 0.55 0.00 0.55 0.98 0.702 0.90 0.776 1.00 1.00 2.000 No
56 9.19 0.56 0.00 0.56 0.98 0.701 0.90 0.776 1.00 1.00 2.000 No
57 9.35 0.57 0.00 0.57 0.98 0.701 0.90 0.775 1.00 1.00 2.000 No
58 9.51 0.58 0.00 0.58 0.98 0.701 0.90 0.775 1.00 1.00 2.000 No
59 9.68 0.59 0.00 0.59 0.98 0.701 0.90 0.775 1.00 1.00 2.000 No
60 9.84 0.60 0.00 0.60 0.98 0.700 0.90 0.775 1.00 1.00 2.000 No
61 10.01 0.61 0.00 0.61 0.98 0.700 0.90 0.774 1.00 1.00 2.000 No
62 10.17 0.62 0.00 0.62 0.98 0.700 0.90 0.774 1.00 1.00 2.000 No
63 10.33 0.63 0.00 0.63 0.98 0.700 0.90 0.774 1.00 1.00 2.000 No
64 10.50 0.64 0.00 0.64 0.98 0.699 0.90 0.773 1.00 1.00 2.000 No
65 10.66 0.65 0.00 0.65 0.98 0.699 0.90 0.773 1.00 1.00 2.000 No
66 10.83 0.66 0.00 0.66 0.98 0.699 0.90 0.773 1.00 1.00 2.000 No
67 10.99 0.67 0.00 0.67 0.98 0.699 0.90 0.773 1.00 1.00 2.000 No
68 11.15 0.68 0.00 0.68 0.98 0.698 0.90 0.772 1.00 1.00 2.000 No
69 11.32 0.70 0.00 0.70 0.98 0.698 0.90 0.772 1.00 1.00 2.000 No
70 11.48 0.71 0.00 0.71 0.98 0.698 0.90 0.772 1.00 1.00 2.000 Yes
71 11.65 0.72 0.00 0.72 0.98 0.698 0.90 0.772 1.00 1.00 2.000 Yes
72 11.81 0.73 0.00 0.73 0.98 0.697 0.90 0.771 1.00 1.00 2.000 Yes
73 11.98 0.74 0.00 0.74 0.97 0.697 0.90 0.771 1.00 1.00 2.000 Yes
74 12.14 0.75 0.00 0.75 0.97 0.697 0.90 0.771 1.00 1.00 2.000 Yes
75 12.30 0.76 0.00 0.76 0.97 0.697 0.90 0.770 1.00 1.00 2.000 No
76 12.47 0.77 0.00 0.77 0.97 0.696 0.90 0.770 1.00 1.00 2.000 No
77 12.63 0.78 0.00 0.78 0.97 0.696 0.90 0.770 1.00 1.00 2.000 Yes
78 12.80 0.79 0.00 0.79 0.97 0.696 0.90 0.770 1.00 1.00 2.000 Yes
79 12.96 0.80 0.00 0.80 0.97 0.696 0.90 0.769 1.00 1.00 2.000 Yes
80 13.12 0.81 0.00 0.81 0.97 0.695 0.90 0.769 1.00 1.00 2.000 Yes
81 13.29 0.82 0.00 0.82 0.97 0.695 0.90 0.769 1.00 1.00 2.000 Yes
82 13.45 0.83 0.00 0.83 0.97 0.695 0.90 0.769 1.00 1.00 2.000 Yes
83 13.62 0.84 0.00 0.84 0.97 0.695 0.90 0.768 1.00 1.00 2.000 Yes
84 13.78 0.85 0.00 0.85 0.97 0.694 0.90 0.768 1.00 1.00 2.000 No
85 13.94 0.86 0.00 0.86 0.97 0.694 0.90 0.768 1.00 1.00 2.000 No
86 14.11 0.87 0.00 0.87 0.97 0.694 0.90 0.767 1.00 1.00 2.000 No
87 14.27 0.88 0.00 0.88 0.97 0.694 0.90 0.767 1.00 1.00 2.000 No
88 14.44 0.89 0.00 0.89 0.97 0.693 0.90 0.767 1.00 1.00 2.000 No
89 14.60 0.90 0.00 0.90 0.97 0.693 0.90 0.767 1.00 1.00 2.000 No
90 14.76 0.91 0.00 0.91 0.97 0.693 0.90 0.766 1.00 1.00 2.000 No
91 14.93 0.92 0.00 0.92 0.97 0.693 0.90 0.766 1.00 1.00 2.000 No
92 15.09 0.93 0.00 0.93 0.97 0.692 0.90 0.766 1.00 1.00 2.000 No
93 15.26 0.94 0.00 0.94 0.97 0.692 0.90 0.766 1.00 1.00 2.000 No
94 15.42 0.95 0.00 0.95 0.97 0.692 0.90 0.765 1.00 1.00 2.000 No
95 15.58 0.96 0.00 0.96 0.97 0.692 0.90 0.765 1.00 1.00 2.000 No
96 15.75 0.97 0.00 0.97 0.97 0.691 0.90 0.765 1.00 1.00 2.000 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID  Depth oy Uo o' rq CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition

97 15.91 0.98 0.00 0.98 0.97 0.691 0.90 0.764 1.00 1.00 2.000 No

98 16.08 0.99 0.00 0.99 0.97 0.691 0.90 0.764 1.00 1.00 2.000 No

99 16.24 1.00 0.00 1.00 0.97 0.691 0.90 0.764 1.00 1.00 2.000 No
100 16.40 1.01 0.00 1.01 0.97 0.690 0.90 0.764 1.00 1.00 2.000 No
101 16.57 1.02 0.00 1.02 0.97 0.690 0.90 0.763 1.00 1.00 2.000 No
102 16.73 1.03 0.00 1.03 0.96 0.690 0.90 0.763 1.00 1.00 2.000 No
103 16.90 1.04 0.00 1.04 0.96 0.690 0.90 0.763 1.00 1.00 2.000 No
104 17.06 1.05 0.00 1.05 0.96 0.689 0.90 0.762 1.00 1.00 2.000 No
105 17.22 1.06 0.00 1.06 0.96 0.689 0.90 0.762 1.00 1.00 2.000 No
106 17.39 1.07 0.00 1.07 0.96 0.689 0.90 0.762 1.00 1.00 2.000 No
107 17.55 1.08 0.00 1.08 0.96 0.688 0.90 0.761 0.99 1.00 2.000 No
108 17.72 1.09 0.00 1.09 0.96 0.688 0.90 0.761 0.99 1.00 2.000 No
109 17.88 1.11 0.00 1.11 0.96 0.688 0.90 0.761 0.99 1.00 2.000 No
110 18.04 1.12 0.00 1.12 0.96 0.688 0.90 0.761 0.99 1.00 2.000 No
111 18.21 1.13 0.00 1.13 0.96 0.687 0.90 0.760 0.99 1.00 2.000 No
112 18.37 1.14 0.00 1.14 0.96 0.687 0.90 0.760 0.98 1.00 2.000 No
113 18.54 1.15 0.00 1.15 0.96 0.687 0.90 0.760 0.98 1.00 2.000 No
114 18.70 1.16 0.00 1.16 0.96 0.687 0.90 0.759 0.98 1.00 2.000 No
115 18.86 1.17 0.00 1.17 0.96 0.686 0.90 0.759 0.98 1.00 2.000 No
116 19.03 1.18 0.00 1.18 0.96 0.686 0.90 0.759 0.97 1.00 2.000 No
117 19.19 1.19 0.00 1.19 0.96 0.686 0.90 0.758 0.97 1.00 2.000 No
118 19.36 1.20 0.00 1.20 0.96 0.685 0.90 0.758 0.97 1.00 2.000 No
119 19.52 1.21 0.00 1.21 0.96 0.685 0.90 0.758 0.97 1.00 2.000 No
120 19.69 1.22 0.00 1.22 0.96 0.685 0.90 0.757 0.97 1.00 2.000 No
121 19.85 1.23 0.00 1.23 0.96 0.684 0.90 0.757 0.97 1.00 2.000 No
122 20.01 1.24 0.00 1.24 0.96 0.684 0.90 0.757 0.96 1.00 0.786 No
123 20.18 1.25 0.01 1.25 0.96 0.687 0.90 0.760 0.96 1.00 0.789 No
124 20.34 1.27 0.01 1.25 0.96 0.689 0.90 0.762 0.96 1.00 0.793 No
125 20.51 1.28 0.02 1.26 0.96 0.692 0.90 0.765 0.96 1.00 0.797 No
126 20.67 1.29 0.02 1.27 0.96 0.694 0.90 0.768 0.96 1.00 0.800 No
127 20.83 1.30 0.03 1.27 0.95 0.697 0.90 0.770 0.96 1.00 0.804 No
128 21.00 1.31 0.03 1.28 0.95 0.699 0.90 0.773 0.96 1.00 0.807 No
129 21.16 1.32 0.04 1.28 0.95 0.701 0.90 0.776 0.96 1.00 0.811 No
130 21.33 1.33 0.04 1.29 0.95 0.704 0.90 0.778 0.96 1.00 0.814 No
131 21.49 1.34 0.05 1.29 0.95 0.706 0.90 0.781 0.95 1.00 0.818 No
132 21.65 1.35 0.05 1.30 0.95 0.708 0.90 0.783 0.95 1.00 0.821 No
133 21.82 1.36 0.06 1.30 0.95 0.710 0.90 0.786 0.95 1.00 0.824 No
134 21.98 1.37 0.06 1.31 0.95 0.712 0.90 0.788 0.95 1.00 0.828 No
135 22.15 1.38 0.07 1.32 0.95 0.715 0.90 0.790 0.95 1.00 0.831 No
136 22.31 1.39 0.07 1.32 0.95 0.717 0.90 0.793 0.95 1.00 0.834 No
137 22.47 1.40 0.08 1.33 0.95 0.719 0.90 0.795 0.95 1.00 0.838 No
138 22.64 1.42 0.08 1.33 0.95 0.721 0.90 0.797 0.95 1.00 0.841 No
139 22.80 1.43 0.09 1.34 0.95 0.723 0.90 0.800 0.95 1.00 0.844 No
140 22.97 1.44 0.09 1.34 0.95 0.725 0.90 0.802 0.95 1.00 0.847 No
141 23.13 1.45 0.10 1.35 0.95 0.727 0.90 0.804 0.95 1.00 0.850 No
142 23.29 1.46 0.10 1.35 0.95 0.729 0.90 0.806 0.94 1.00 0.853 No
143 23.46 1.47 0.11 1.36 0.95 0.731 0.90 0.808 0.94 1.00 0.856 No
144 23.62 1.48 0.11 1.37 0.95 0.733 0.90 0.810 0.94 1.00 0.859 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID  Depth oy Uo o' rq CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
145 23.79 1.49 0.12 1.37 0.95 0.735 0.90 0.813 0.94 1.00 0.862 No
146 23.95 1.50 0.12 1.38 0.95 0.736 0.90 0.815 0.94 1.00 0.865 No
147 24.11 1.51 0.13 1.38 0.94 0.738 0.90 0.817 0.94 1.00 0.868 No
148 24.28 1.52 0.13 1.39 0.94 0.740 0.90 0.819 0.94 1.00 0.871 No
149 24.44 1.53 0.14 1.39 0.94 0.742 0.90 0.821 0.94 1.00 0.874 No
150 24.61 1.54 0.14 1.40 0.94 0.744 0.90 0.823 0.94 1.00 0.877 No
151 24.77 1.55 0.15 1.40 0.94 0.745 0.90 0.824 0.94 1.00 0.880 No
152 24.93 1.56 0.15 141 0.94 0.747 0.90 0.826 0.94 1.00 2.000 Yes
153 25.10 1.57 0.16 1.42 0.94 0.749 0.90 0.828 0.94 1.00 2.000 Yes
154 25.26 1.58 0.16 1.42 0.94 0.751 0.90 0.830 0.93 1.00 2.000 Yes
155 25.43 1.59 0.17 1.43 0.94 0.752 0.90 0.832 0.93 1.00 2.000 Yes
156 25.59 1.60 0.17 1.43 0.94 0.754 0.90 0.834 0.93 1.00 2.000 Yes
157 25.75 1.61 0.18 1.43 0.94 0.756 0.90 0.836 0.93 1.00 2.000 Yes
158 25.92 1.62 0.18 1.44 0.94 0.757 0.90 0.837 0.93 1.00 2.000 Yes
159 26.08 1.63 0.19 1.44 0.94 0.759 0.90 0.839 0.93 1.00 2.000 Yes
160 26.25 1.64 0.19 1.45 0.94 0.760 0.90 0.841 0.93 1.00 0.904 No
161 26.41 1.65 0.20 1.45 0.94 0.762 0.90 0.842 0.93 1.00 0.906 No
162 26.57 1.67 0.21 1.46 0.94 0.763 0.90 0.844 0.93 1.00 0.909 No
163 26.74 1.68 0.21 1.47 0.94 0.765 0.90 0.846 0.93 1.00 0.912 No
164 26.90 1.69 0.22 1.47 0.93 0.766 0.90 0.847 0.93 1.00 0.914 No
165 27.07 1.70 0.22 1.48 0.93 0.768 0.90 0.849 0.93 1.00 0.916 No
166 27.23 1.71 0.23 1.48 0.93 0.769 0.90 0.850 0.93 1.00 0.919 No
167 27.40 1.72 0.23 1.49 0.93 0.770 0.90 0.852 0.92 1.00 0.921 No
168 27.56 1.73 0.24 1.49 0.93 0.772 0.90 0.853 0.92 1.00 0.924 No
169 27.72 1.74 0.24 1.50 0.93 0.773 0.90 0.855 0.92 1.00 0.926 No
170 27.89 1.75 0.25 1.50 0.93 0.774 0.90 0.856 0.92 1.00 0.928 No
171 28.05 1.76 0.25 1.51 0.93 0.775 0.90 0.858 0.92 1.00 0.931 No
172 28.22 1.77 0.26 1.51 0.93 0.777 0.90 0.859 0.92 1.00 0.933 No
173 28.38 1.78 0.26 1.52 0.93 0.778 0.90 0.860 0.92 1.00 0.935 No
174 28.54 1.79 0.27 1.53 0.93 0.779 0.90 0.862 0.92 1.00 2.000 Yes
175 28.71 1.80 0.27 1.53 0.93 0.780 0.90 0.863 0.92 1.00 2.000 Yes
176 28.87 1.81 0.28 1.54 0.93 0.781 0.90 0.864 0.92 1.00 2.000 Yes
177 29.04 1.82 0.28 1.54 0.93 0.783 0.90 0.866 0.92 1.00 2.000 Yes
178 29.20 1.83 0.29 1.55 0.92 0.784 0.90 0.867 0.92 1.00 2.000 Yes
179 29.36 1.84 0.29 1.55 0.92 0.785 0.90 0.868 0.92 1.00 2.000 Yes
180 29.53 1.85 0.30 1.56 0.92 0.786 0.90 0.869 0.91 1.00 2.000 Yes
181 29.69 1.87 0.30 1.56 0.92 0.787 0.90 0.870 0.91 1.00 2.000 Yes
182 29.86 1.88 0.31 1.57 0.92 0.788 0.90 0.871 0.91 1.00 2.000 Yes
183 30.02 1.89 0.31 1.57 0.92 0.789 0.90 0.873 0.91 1.00 0.956 No
184 30.18 1.90 0.32 1.58 0.92 0.790 0.90 0.874 0.91 1.00 0.958 No
185 30.35 1.91 0.32 1.58 0.92 0.791 0.90 0.875 0.91 1.00 0.960 No
186 30.51 1.92 0.33 1.59 0.92 0.792 0.90 0.876 0.91 1.00 0.962 No
187 30.68 1.93 0.33 1.60 0.92 0.793 0.90 0.877 0.91 1.00 2.000 Yes
188 30.84 1.94 0.34 1.60 0.92 0.793 0.90 0.877 0.91 1.00 2.000 Yes
189 31.00 1.95 0.34 1.61 0.92 0.794 0.90 0.878 0.91 1.00 2.000 Yes
190 31.17 1.96 0.35 1.61 0.91 0.795 0.90 0.879 0.91 1.00 2.000 Yes
191 31.33 1.97 0.35 1.62 0.91 0.796 0.90 0.880 0.91 1.00 2.000 Yes
192 31.50 1.98 0.36 1.62 0.91 0.797 0.90 0.881 0.91 1.00 2.000 Yes
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID  Depth oy Uo o' rq CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
193 31.66 1.99 0.36 1.63 0.91 0.797 0.90 0.882 0.91 1.00 2.000 Yes
194 31.82 2.00 0.37 1.63 0.91 0.798 0.90 0.883 0.90 1.00 2.000 Yes
195 31.99 2.01 0.37 1.64 0.91 0.799 0.90 0.884 0.90 1.00 2.000 Yes
196 32.15 2.02 0.38 1.64 0.91 0.800 0.90 0.884 0.90 1.00 2.000 Yes
197 32.32 2.03 0.38 1.65 0.91 0.800 0.90 0.885 0.90 1.00 0.980 No
198 32.48 2.05 0.39 1.66 0.91 0.801 0.90 0.886 0.90 1.00 2.000 Yes
199 32.64 2.06 0.39 1.66 0.91 0.802 0.90 0.887 0.90 1.00 2.000 Yes
200 32.81 2.07 0.40 1.67 0.90 0.802 0.90 0.887 0.90 1.00 2.000 Yes
201 32.97 2.08 0.40 1.67 0.90 0.803 0.90 0.888 0.90 1.00 2.000 Yes
202 33.14 2.09 0.41 1.68 0.90 0.803 0.90 0.888 0.90 1.00 2.000 Yes
203 33.30 2.10 0.41 1.68 0.90 0.804 0.90 0.889 0.90 1.00 2.000 Yes
204 33.46 2.11 0.42 1.69 0.90 0.804 0.90 0.890 0.90 1.00 2.000 Yes
205 33.63 2.12 0.43 1.69 0.90 0.805 0.90 0.890 0.90 1.00 2.000 Yes
206 33.79 2.13 0.43 1.70 0.90 0.806 0.90 0.891 0.90 1.00 0.993 No
207 33.96 2.14 0.44 1.70 0.90 0.806 0.90 0.891 0.90 1.00 0.994 No
208 34.12 2.15 0.44 1.71 0.90 0.807 0.90 0.892 0.90 1.00 0.996 No
209 34.28 2.16 0.45 1.71 0.90 0.807 0.90 0.893 0.90 1.00 0.997 No
210 34.45 2.17 0.45 1.72 0.89 0.807 0.90 0.893 0.89 1.00 0.998 No
211 34.61 2.18 0.46 1.72 0.89 0.808 0.90 0.893 0.89 1.00 0.999 No
212 34.78 2.19 0.46 1.73 0.89 0.808 0.90 0.894 0.89 1.00 1.000 No
213 34.94 2.20 0.47 1.73 0.89 0.808 0.90 0.894 0.89 1.00 1.002 No
214 35.10 2.21 0.47 1.74 0.89 0.809 0.90 0.895 0.89 1.00 1.003 No
215 35.27 2.22 0.48 1.74 0.89 0.809 0.90 0.895 0.89 1.00 1.004 No
216 35.43 2.23 0.48 1.75 0.89 0.810 0.90 0.895 0.89 1.00 1.005 No
217 35.60 2.24 0.49 1.75 0.89 0.810 0.90 0.896 0.89 1.00 1.006 No
218 35.76 2.25 0.49 1.76 0.89 0.810 0.90 0.896 0.89 1.00 1.007 No
219 35.93 2.26 0.50 1.76 0.88 0.810 0.90 0.896 0.89 1.00 1.008 No
220 36.09 2.27 0.50 1.77 0.88 0.810 0.90 0.896 0.89 1.00 1.009 No
221 36.25 2.28 0.51 1.77 0.88 0.811 0.90 0.897 0.89 1.00 1.010 No
222 36.42 2.29 0.51 1.78 0.88 0.811 0.90 0.897 0.89 1.00 1.010 No
223 36.58 2.30 0.52 1.78 0.88 0.811 0.90 0.897 0.89 1.00 1.011 No
224 36.75 2.31 0.52 1.79 0.88 0.811 0.90 0.897 0.89 1.00 2.000 Yes
225 36.91 2.32 0.53 1.79 0.88 0.811 0.90 0.897 0.89 1.00 2.000 Yes
226 37.07 2.33 0.53 1.80 0.88 0.811 0.90 0.898 0.89 1.00 2.000 Yes
227 37.24 2.34 0.54 1.80 0.87 0.812 0.90 0.898 0.88 1.00 2.000 Yes
228 37.40 2.35 0.54 1.81 0.87 0.812 0.90 0.898 0.88 1.00 2.000 Yes
229 37.57 2.36 0.55 1.81 0.87 0.812 0.90 0.898 0.88 1.00 2.000 Yes
230 37.73 2.37 0.55 1.82 0.87 0.812 0.90 0.898 0.88 1.00 2.000 Yes
231 37.89 2.38 0.56 1.82 0.87 0.812 0.90 0.898 0.88 1.00 1.017 No
232 38.06 2.39 0.56 1.83 0.87 0.811 0.90 0.897 0.88 1.00 1.018 No
233 38.22 2.40 0.57 1.83 0.87 0.811 0.90 0.897 0.88 1.00 1.018 No
234 38.39 2.41 0.57 1.84 0.86 0.811 0.90 0.897 0.88 1.00 1.019 No
235 38.55 2.42 0.58 1.85 0.86 0.811 0.90 0.897 0.88 1.00 1.019 No
236 38.71 2.43 0.58 1.85 0.86 0.811 0.90 0.897 0.88 1.00 1.020 No
237 38.88 2.45 0.59 1.86 0.86 0.811 0.90 0.897 0.88 1.00 1.020 No
238 39.04 2.46 0.59 1.86 0.86 0.810 0.90 0.896 0.88 1.00 1.021 No
239 39.21 2.47 0.60 1.87 0.86 0.810 0.90 0.896 0.88 1.00 1.021 No
240 39.37 2.48 0.60 1.87 0.86 0.810 0.90 0.896 0.88 1.00 1.022 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID  Depth oy Uo o' rq CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
241 39.53 2.49 0.61 1.88 0.86 0.810 0.90 0.895 0.88 1.00 1.022 No
242 39.70 2.50 0.61 1.89 0.85 0.809 0.90 0.895 0.88 1.00 1.022 No
243 39.86 2.51 0.62 1.89 0.85 0.809 0.90 0.895 0.87 1.00 1.023 No
244 40.03 2.52 0.62 1.90 0.85 0.809 0.90 0.894 0.87 1.00 1.023 No
245 40.19 2.53 0.63 1.90 0.85 0.808 0.90 0.894 0.87 1.00 1.023 No
246 40.35 2.55 0.64 1.91 0.85 0.808 0.90 0.893 0.87 1.00 1.023 No
247 40.52 2.56 0.64 1.92 0.85 0.807 0.90 0.893 0.87 1.00 1.024 No
248 40.68 2.57 0.65 1.92 0.84 0.807 0.90 0.893 0.87 1.00 1.024 No
249 40.85 2.58 0.65 1.93 0.84 0.807 0.90 0.892 0.87 1.00 1.024 No
250 41.01 2.59 0.66 1.93 0.84 0.806 0.90 0.892 0.87 1.00 1.024 No
251 41.17 2.60 0.66 1.94 0.84 0.806 0.90 0.891 0.87 1.00 1.024 No
252 41.34 2.61 0.67 1.95 0.84 0.805 0.90 0.890 0.87 1.00 1.024 No
253 41.50 2.62 0.67 1.95 0.84 0.805 0.90 0.890 0.87 1.00 1.024 No
254 41.67 2.63 0.68 1.96 0.84 0.804 0.90 0.889 0.87 1.00 1.025 No
255 41.83 2.64 0.68 1.96 0.83 0.804 0.90 0.889 0.87 1.00 1.025 No
256 41.99 2.66 0.69 1.97 0.83 0.803 0.90 0.888 0.87 1.00 1.025 No
257 42.16 2.67 0.69 1.97 0.83 0.802 0.90 0.888 0.87 1.00 1.025 No
258 42.32 2.68 0.70 1.98 0.83 0.802 0.90 0.887 0.87 1.00 1.024 No
259 42.49 2.69 0.70 1.99 0.83 0.801 0.90 0.886 0.87 1.00 1.024 No
260 42.65 2.70 0.71 1.99 0.83 0.801 0.90 0.886 0.86 1.00 1.024 No
261 42.81 2.71 0.71 2.00 0.83 0.800 0.90 0.885 0.86 1.00 1.024 No
262 42.98 2.72 0.72 2.00 0.82 0.799 0.90 0.884 0.86 1.00 1.024 No
263 43.14 2.73 0.72 2.01 0.82 0.799 0.90 0.883 0.86 1.00 1.024 No
264 43.31 2.74 0.73 2.02 0.82 0.798 0.90 0.883 0.86 1.00 1.024 No
265 43.47 2.75 0.73 2.02 0.82 0.797 0.90 0.882 0.86 1.00 1.024 No
266 43.64 2.76 0.74 2.03 0.82 0.797 0.90 0.881 0.86 1.00 1.023 No
267 43.80 2.78 0.74 2.03 0.82 0.796 0.90 0.880 0.86 1.00 1.023 No
268 43.96 2.79 0.75 2.04 0.81 0.795 0.90 0.880 0.86 1.00 1.023 No
269 44.13 2.80 0.75 2.04 0.81 0.795 0.90 0.879 0.86 1.00 1.023 No
270 44.29 2.81 0.76 2.05 0.81 0.794 0.90 0.878 0.86 1.00 1.022 No
271 44.46 2.82 0.76 2.06 0.81 0.793 0.90 0.877 0.86 1.00 1.022 No
272 44.62 2.83 0.77 2.06 0.81 0.792 0.90 0.876 0.86 1.00 1.022 No
273 44.78 2.84 0.77 2.07 0.81 0.792 0.90 0.876 0.86 1.00 1.021 No
274 44.95 2.85 0.78 2.07 0.80 0.791 0.90 0.875 0.86 1.00 1.021 No
275 45.11 2.86 0.78 2.08 0.80 0.790 0.90 0.874 0.86 1.00 1.021 No
276 45.28 2.87 0.79 2.08 0.80 0.789 0.90 0.873 0.86 1.00 1.020 No
277 45.44 2.88 0.79 2.09 0.80 0.788 0.90 0.872 0.85 1.00 1.020 No
278 45.60 2.90 0.80 2.10 0.80 0.788 0.90 0.871 0.85 1.00 1.019 No
279 45.77 2.91 0.80 2.10 0.80 0.787 0.90 0.870 0.85 1.00 1.019 No
280 45.93 2.92 0.81 2.11 0.79 0.786 0.90 0.869 0.85 1.00 1.018 No
281 46.10 2.93 0.81 2.11 0.79 0.785 0.90 0.868 0.85 1.00 1.018 No
282 46.26 2.94 0.82 2.12 0.79 0.784 0.90 0.867 0.85 1.00 1.017 No
283 46.42 2.95 0.82 2.13 0.79 0.783 0.90 0.866 0.85 1.00 1.017 No
284 46.59 2.96 0.83 2.13 0.79 0.782 0.90 0.865 0.85 1.00 1.016 No
285 46.75 2.97 0.83 2.14 0.79 0.781 0.90 0.864 0.85 1.00 1.016 No
286 46.92 2.98 0.84 2.14 0.78 0.781 0.90 0.863 0.85 1.00 1.015 No
287 47.08 2.99 0.84 2.15 0.78 0.780 0.90 0.862 0.85 1.00 2.000 Yes
288 47.24 3.00 0.85 2.15 0.78 0.779 0.90 0.861 0.85 1.00 2.000 Yes
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID Depth oy Uo o ra CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition

289 47.41 3.01 0.86 2.16 0.78 0.778 0.90 0.860 0.85 1.00 2.000 Yes
290 47.57 3.02 0.86 2.16 0.78 0.777 0.90 0.859 0.85 1.00 2.000 Yes
291 47.74 3.03 0.87 2.17 0.78 0.776 0.90 0.858 0.85 1.00 1.012 No
292 47.90 3.04 0.87 2.17 0.77 0.775 0.90 0.858 0.85 1.00 1.012 No
293 48.06 3.05 0.88 2.18 0.77 0.775 0.90 0.857 0.85 1.00 1.011 No
294 48.23 3.06 0.88 2.18 0.77 0.774 0.90 0.856 0.85 1.00 1.011 No
295 48.39 3.07 0.89 2.19 0.77 0.773 0.90 0.855 0.85 1.00 1.010 No
296 48.56 3.08 0.89 2.19 0.77 0.772 0.90 0.854 0.85 1.00 1.009 No
297 48.72 3.09 0.90 2.20 0.77 0.771 0.90 0.853 0.85 1.00 1.009 No
298 48.88 3.10 0.90 2.20 0.76 0.770 0.90 0.852 0.85 1.00 1.008 No
299 49.05 3.11 0.91 2.20 0.76 0.769 0.90 0.851 0.84 1.00 1.007 No
300 49.21 3.12 0.91 2.21 0.76 0.768 0.90 0.850 0.84 1.00 1.007 No
301 49.38 3.13 0.92 2.21 0.76 0.768 0.90 0.849 0.84 1.00 1.006 No
302 49.54 3.14 0.92 2.22 0.76 0.767 0.90 0.848 0.84 1.00 2.000 Yes
303 49.70 3.15 0.93 2.22 0.76 0.766 0.90 0.847 0.84 1.00 2.000 Yes
304 49.87 3.16 0.93 2.23 0.75 0.765 0.90 0.846 0.84 1.00 2.000 Yes
305 50.03 3.17 0.94 2.23 0.75 0.764 0.90 0.845 0.84 1.00 2.000 Yes

Abbreviations

Depth:  Depth from free surface, at which CPT was performed (ft)

Oy: Total overburden pressure at test point (tsf)

Uo: Water pressure at test point (tsf)

o' Effective overburden pressure based on GWT during earthquake (tsf)

ra: Nonlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF: Magnitude Scaling Factor

CSReq: CSR adjusted for M=7.5

Ko: N Effective overburden stress factor

CSR™: CSR fully adjusted
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i1 Cyclic Resistance Ratio (CRR) calculation data ::

Point ID  Depth Gt L Fr n Qun Ke Qtn,cs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour
1 0.16 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
2 0.33 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
3 0.49 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
4 0.66 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
5 0.82 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
6 0.98 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
7 1.15 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
8 1.31 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
9 1.48 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
10 1.64 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
11 1.80 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
12 1.97 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
13 2.13 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
14 2.30 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
15 2.46 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
16 2.62 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
17 2.79 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
18 2.95 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
19 3.12 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
20 3.28 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
21 3.44 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
22 3.61 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
23 3.77 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
24 3.94 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
25 4.10 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
26 4.27 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
27 4.43 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
28 4.59 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
29 4.76 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
30 4.92 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
31 5.09 67.96 1.98 1.41 0.63 108.69 1.28 138.78  4.000 No No 2.00
32 5.25 101.49 1.86 1.40 0.58 162.56 1.15 187.25 4.000 No No 2.00
33 5.41 101.27 1.86 1.40 0.58 162.17 1.15 186.90  4.000 No No 2.00
34 5.58 102.99 1.85 1.39 0.58 164.92 1.15 188.87  4.000 No No 2.00
35 5.74 105.10 1.84 1.37 0.58 168.30 1.14 191.61 4.000 No No 2.00
36 5.91 105.11 1.85 1.40 0.58 168.30 1.14 192.25 4.000 No No 2.00
37 6.07 102.79 1.83 1.31 0.57 164.55 1.13 186.12 4.000 No No 2.00
38 6.23 98.98 1.83 1.25 0.57 158.42 1.13 178.93 4.000 No No 2.00
39 6.40 90.48 1.86 1.28 0.59 144.75 1.16 167.39  4.000 No No 2.00
40 6.56 84.45 1.92 1.43 0.61 135.04 1.21 163.02 4.000 No No 2.00
41 6.73 79.34 1.97 1.57 0.62 126.81 1.26 159.74 4.000 No No 2.00
42 6.89 81.84 1.95 1.53 0.62 130.81 1.24 162.17 4.000 No No 2.00
43 7.05 85.99 1.92 1.46 0.61 137.47 1.21 166.24  4.000 No No 2.00
44 7.22 91.38 1.88 1.35 0.59 144.75 1.17 169.66  4.000 No No 2.00
45 7.38 95.60 1.86 1.30 0.58 148.46 1.15 171.41 4.000 No No 2.00
46 7.55 96.75 1.87 1.32 0.59 148.58 1.16 172.25 4.000 No No 2.00
47 7.71 96.72 1.88 1.36 0.59 147.11 1.17 171.84  4.000 No No 2.00
48 7.87 96.99 1.87 1.29 0.59 145.20 1.16 168.26  4.000 No No 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID  Depth Gt L Fr n Qun Ke Qtn,cs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour
49 8.04 98.86 1.84 1.19 0.58 145.03 1.14 165.04  4.000 No No 2.00
50 8.20 103.61 1.81 1.10 0.56 148.86 1.11 165.68  4.000 No No 2.00
51 8.37 111.27 1.80 1.13 0.56 157.72 1.11 174.54 4.000 No No 2.00
52 8.53 120.78 1.80 1.22 0.56 169.39 1.11 187.58 4.000 No No 2.00
53 8.69 126.86 1.82 1.37 0.57 177.10 1.13 199.29 4.000 No No 2.00
54 8.86 129.25 1.85 1.47 0.58 179.38 1.14 204.74 4.000 No No 2.00
55 9.02 131.01 1.86 1.53 0.58 180.28 1.15 207.29  4.000 No No 2.00
56 9.19 137.73 1.83 1.43 0.57 186.12 1.13 209.48  4.000 No No 2.00
57 9.35 143.22 1.78 1.28 0.55 189.66 1.09 207.57  4.000 No No 2.00
58 9.51 137.01 1.78 1.20 0.55 179.46 1.09 196.03 4.000 No No 2.00
59 9.68 120.25 1.83 1.27 0.57 157.78 1.13 178.74  4.000 No No 2.00
60 9.84 100.79 1.94 1.52 0.61 133.86 1.23 164.77  4.000 No No 2.00
61 10.01 89.64 2.01 1.71 0.64 119.49 1.32 157.43 4.000 No No 2.00
62 10.17 84.45 2.04 1.76 0.65 111.97 1.36 152.11 4.000 No No 2.00
63 10.33 83.83 2.04 1.69 0.65 109.84 1.35 148.16  4.000 No No 2.00
64 10.50 91.26 1.99 1.57 0.63 117.42 1.29 151.35 4.000 No No 2.00
65 10.66 104.34 1.93 1.46 0.61 131.63 1.22 161.04  4.000 No No 2.00
66 10.83 121.37 1.87 1.37 0.59 150.17 1.17 175.09 4.000 No No 2.00
67 10.99 135.72 1.84 1.34 0.58 165.42 1.14 187.78 4.000 No No 2.00
68 11.15 146.34 1.82 1.35 0.57 176.38 1.12 198.00  4.000 No No 2.00
69 11.32 150.12 1.83 1.40 0.57 179.58 1.13 202.57  4.000 No No 2.00
70 11.48 144.20 1.86 1.50 0.58 171.89 1.16 198.66 4.000 Yes No 2.00
71 11.65 126.06 1.95 1.72 0.62 150.72 1.24 186.25 4.000 Yes No 2.00
72 11.81 98.56 2.09 2.17 0.67 119.03 1.44 171.09 4.000 Yes No 2.00
73 11.98 67.48 2.29 2.92 0.75 82.70 1.92 158.84  4.000 Yes No 2.00
74 12.14 43.30 2.51 3.90 0.83 53.75 2.83 151.98  4.000 Yes No 2.00
75 12.30 37.54 2.52 3.45 0.84 46.01 2.88 132.47  4.000 No No 2.00
76 12.47 40.17 2.45 2.87 0.81 48.34 2.53 122.28  4.000 No No 2.00
77 12.63 41.10 2.43 2.72 0.80 48.84 2.44 119.26  4.000 Yes No 2.00
78 12.80 33.40 2.57 3.44 0.85 39.71 3.13 124.23 4.000 Yes No 2.00
79 12.96 28.63 2.65 3.80 0.88 33.83 3.63 122.72 4.000 Yes Yes 2.00
80 13.12 37.98 2.47 2.77 0.82 43.89 2.63 115.26  4.000 Yes No 2.00
81 13.29 53.81 2.28 2.08 0.75 60.80 1.89 115.18  4.000 Yes No 2.00
82 13.45 74.99 2.11 1.63 0.68 82.97 1.48 122.49 4.000 Yes No 2.00
83 13.62 90.45 2.02 1.45 0.65 98.63 1.33 131.22 4.000 Yes No 2.00
84 13.78 99.29 1.99 1.40 0.63 107.16 1.28 137.35 4.000 No No 2.00
85 13.94 97.99 2.01 1.50 0.64 105.16 131 138.28  4.000 No No 2.00
86 14.11 94.76 2.05 1.64 0.66 101.19 1.37 138.70  4.000 No No 2.00
87 14.27 93.51 2.07 1.71 0.66 99.20 1.40 139.09  4.000 No No 2.00
88 14.44 94.06 2.07 1.72 0.66 99.03 1.40 139.12 4.000 No No 2.00
89 14.60 94.64 2.08 1.77 0.67 98.92 1.42 140.57 4.000 No No 2.00
90 14.76 95.71 2.10 1.87 0.67 99.38 1.45 143.91 4.000 No No 2.00
91 14.93 95.97 2.12 2.01 0.68 99.01 1.49 147.77  4.000 No No 2.00
92 15.09 96.07 2.12 2.00 0.68 98.34 1.49 146.76  4.000 No No 2.00
93 15.26 101.61 2.08 1.82 0.67 103.07 1.41 145.81 4.000 No No 2.00
94 15.42 114.39 2.00 1.60 0.64 114.94 1.30 149.98  4.000 No No 2.00
95 15.58 129.54 1.89 1.24 0.60 128.85 1.18 152.20  4.000 No No 2.00
96 15.75 136.84 1.83 1.08 0.57 135.04 1.13 152.88  4.000 No No 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID  Depth Gt L Fr n Qtn Ke Qtncs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour

97 15.91 131.77 1.82 0.98 0.57 129.15 1.12 144.74 4.000 No No 2.00

98 16.08 124.10 1.89 1.16 0.60 121.08 1.18 142.89 4.000 No No 2.00

99 16.24 119.75 1.96 1.40 0.62 116.24 1.25 145.24 4.000 No No 2.00
100 16.40 120.47 2.01 1.64 0.64 116.28 1.31 152.26 4.000 No No 2.00
101 16.57 115.05 2.08 1.94 0.67 110.37 1.41 156.00 4.000 No No 2.00
102 16.73 101.09 2.17 2.31 0.70 96.28 1.60 154.14 4.000 No No 2.00
103 16.90 82.62 2.31 2.90 0.75 78.01 1.97 153.66  4.000 No No 2.00
104 17.06 74.94 2.36 3.16 0.78 70.13 2.17 152.52 4.000 No No 2.00
105 17.22 85.83 2.29 2.77 0.75 79.86 1.90 151.87  4.000 No No 2.00
106 17.39 133.14 2.02 1.81 0.64 123.68 1.33 164.09 4.000 No No 2.00
107 17.55 173.14 1.89 1.52 0.59 160.30 1.18 188.96  4.000 No No 2.00
108 17.72 196.65 1.86 1.56 0.58 181.19 1.15 209.06  4.000 No No 2.00
109 17.88 186.05 1.95 1.92 0.62 170.13 1.24 210.61 4.000 No No 2.00
110 18.04 175.70 2.02 2.27 0.65 159.38 1.33 211.94  4.000 No No 2.00
111 18.21 173.82 2.05 2.40 0.65 156.58 1.36 213.66  4.000 No No 2.00
112 18.37 178.86 2.03 2.33 0.65 160.19 1.34 214.79 4.000 No No 2.00
113 18.54 184.23 2.01 2.21 0.64 164.13 1.31 214.68  4.000 No No 2.00
114 18.70 183.20 1.99 2.10 0.63 162.29 1.29 209.26  4.000 No No 2.00
115 18.86 176.93 2.00 2.11 0.64 155.70 131 203.20  4.000 No No 2.00
116 19.03 164.80 2.04 2.19 0.65 143.88 1.35 194.91 4.000 No No 2.00
117 19.19 141.54 2.10 2.31 0.68 122.34 1.46 178.46 4.000 No No 2.00
118 19.36 104.91 2.22 2.48 0.72 89.37 1.71 152.57 4.000 No No 2.00
119 19.52 82.51 2.28 2.35 0.74 69.41 1.87 130.13 4.000 No No 2.00
120 19.69 84.97 2.22 1.97 0.72 71.29 1.70 121.55 4.000 No No 2.00
121 19.85 110.07 2.06 1.57 0.66 92.91 1.39 129.48  4.000 No No 2.00
122 20.01 131.71 1.99 1.48 0.63 111.28 1.29 143.34 0.354 No No 0.45
123 20.18 137.66 2.02 1.71 0.65 115.80 1.33 153.90 0.419 No No 0.53
124 20.34 132.75 2.09 2.03 0.67 110.83 1.44 159.07 0.454 No No 0.57
125 20.51 127.20 2.13 2.23 0.69 105.51 1.52 160.19 0.462 No No 0.58
126 20.67 128.86 2.11 2.11 0.68 106.72 1.48 157.87 0.446 No No 0.56
127 20.83 134.01 2.07 1.92 0.66 111.02 1.41 156.01 0.433 No No 0.54
128 21.00 140.99 2.03 1.78 0.65 116.85 1.34 157.04 0.440 No No 0.55
129 21.16 156.86 1.98 1.66 0.63 130.28 1.27 165.56 0.502 No No 0.62
130 21.33 182.44 1.91 1.55 0.60 152.04 1.20 182.25 0.643 No No 0.79
131 21.49 201.78 1.87 1.52 0.59 168.29 1.16 196.04 0.781 No No 0.95
132 21.65 199.97 1.92 1.71 0.61 165.77 1.20 199.72 0.821 No No 1.00
133 21.82 188.81 1.96 1.87 0.62 155.45 1.26 195.17 0.771 No No 0.94
134 21.98 175.28 2.02 2.07 0.65 143.14 1.33 190.29 0.721 No No 0.87
135 22.15 164.65 2.04 2.08 0.65 133.79 1.36 181.77 0.639 No No 0.77
136 22.31 146.98 2.09 2.16 0.67 118.48 1.44 170.23 0.539 No No 0.65
137 22.47 130.71 2.14 2.28 0.69 104.45 1.54 160.92 0.468 No No 0.56
138 22.64 124.26 2.16 2.27 0.70 98.81 1.57 155.42 0.429 No No 0.51
139 22.80 127.37 2.14 2.18 0.69 101.20 1.53 154.89 0.426 No No 0.50
140 22.97 129.54 2.10 1.94 0.67 103.04 1.45 149.26 0.389 No No 0.46
141 23.13 126.54 2.09 1.82 0.67 100.45 1.43 143.52 0.355 No No 0.42
142 23.29 120.24 2.10 1.83 0.68 94.97 1.46 138.80 0.329 No No 0.39
143 23.46 119.88 2.12 1.91 0.68 94.28 1.49 140.36 0.337 No No 0.39
144 23.62 126.36 2.11 1.94 0.68 99.27 1.47 145.75 0.368 No No 0.43
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID  Depth Gt L Fr n Qun Ke Qtncs CRR7s Belongsto Clay-like FS
(ft) (tsf) (%) trans. layer behaviour
145 23.79 134.67 2.10 1.98 0.67 105.70 1.45 153.01 0.413 No No 0.48
146 23.95 137.34 2.11 2.13 0.68 107.32 1.48 159.05 0.454 No No 0.52
147 24.11 131.13 2.16 2.34 0.70 101.65 1.58 160.09 0.462 No No 0.53
148 24.28 121.99 2.22 2.61 0.72 93.64 1.72 160.65 0.466 No No 0.53
149 24.44 123.56 2.20 2.51 0.71 94.74 1.67 158.53 0.451 No No 0.52
150 24.61 143.22 2.10 2.08 0.67 110.92 1.45 160.70 0.466 No No 0.53
151 24.77 167.19 1.95 1.54 0.62 131.38 1.24 163.15 0.484 No No 0.55
152 24.93 157.89 1.95 1.44 0.62 123.74 1.24 153.30  4.000 Yes No 2.00
153 25.10 116.96 2.11 1.75 0.68 89.53 1.47 131.62 4.000 Yes No 2.00
154 25.26 68.67 2.42 2.71 0.80 50.13 2.40 120.41 4.000 Yes No 2.00
155 25.43 40.06 2.72 3.90 0.91 27.72 4.13 11456  4.000 Yes Yes 2.00
156 25.59 29.15 2.81 3.58 0.95 19.58 4.86 95.23 4.000 Yes Yes 2.00
157 25.75 34.36 2.63 2.35 0.88 23.70 3.52 83.41 4.000 Yes Yes 2.00
158 25.92 59.91 2.34 1.70 0.77 43.53 2.07 90.19 4.000 Yes No 2.00
159 26.08 87.35 2.23 1.87 0.73 64.65 1.75 112.86  4.000 Yes No 2.00
160 26.25 103.19 2.20 2.01 0.71 76.69 1.66 127.45 0.273 No No 0.30
161 26.41 110.93 2.16 1.92 0.70 82.68 1.58 130.48 0.287 No No 0.32
162 26.57 118.76 2.11 1.73 0.68 88.96 1.47 130.56 0.287 No No 0.32
163 26.74 128.77 2.07 1.65 0.66 96.82 1.40 135.22 0.310 No No 0.34
164 26.90 134.19 2.07 1.76 0.67 100.59 1.41 141.73 0.345 No No 0.38
165 27.07 140.56 2.07 1.83 0.66 105.17 1.41 148.03 0.382 No No 0.42
166 27.23 142.93 2.07 1.84 0.66 106.74 1.40 149.75 0.392 No No 0.43
167 27.40 141.96 2.08 1.90 0.67 105.56 1.42 150.29 0.396 No No 0.43
168 27.56 136.12 2.11 2.00 0.68 100.50 1.48 148.66 0.386 No No 0.42
169 27.72 126.34 2.19 2.33 0.71 92.04 1.64 150.71 0.398 No No 0.43
170 27.89 115.69 2.25 2.59 0.73 83.22 1.80 150.08 0.394 No No 0.42
171 28.05 111.37 2.25 2.51 0.73 79.83 1.81 144.42 0.360 No No 0.39
172 28.22 124.30 2.14 1.96 0.69 90.40 1.53 138.50 0.327 No No 0.35
173 28.38 146.68 2.02 1.57 0.64 108.48 1.32 143.32 0.354 No No 0.38
174 28.54 155.73 2.01 1.65 0.64 115.02 1.32 151.53 4.000 Yes No 2.00
175 28.71 136.15 2.14 2.15 0.69 98.33 1.54 151.34 4.000 Yes No 2.00
176 28.87 97.14 2.37 3.09 0.78 67.38 2.20 147.99 4.000 Yes No 2.00
177 29.04 60.90 2.66 4.68 0.89 39.97 3.70 147.81 4.000 Yes Yes 2.00
178 29.20 46.46 2.78 5.20 0.94 29.56 4.64 137.18  4.000 Yes Yes 2.00
179 29.36 53.53 2.65 3.95 0.88 34.80 3.64 126.80 4.000 Yes Yes 2.00
180 29.53 77.83 2.39 2.59 0.79 52.98 2.27 120.47  4.000 Yes No 2.00
181 29.69 102.63 2.23 2.11 0.73 71.74 1.75 125.87  4.000 Yes No 2.00
182 29.86 123.77 2.16 2.00 0.70 87.58 1.57 137.19 4.000 Yes No 2.00
183 30.02 138.12 2.13 2.06 0.69 98.03 1.51 148.20 0.383 No No 0.40
184 30.18 153.69 2.10 2.05 0.67 109.54 1.45 158.44 0.450 No No 0.47
185 30.35 165.67 2.05 1.92 0.66 118.68 1.37 163.04 0.483 No No 0.50
186 30.51 170.99 2.03 1.87 0.65 122.59 1.35 165.07 0.498 No No 0.52
187 30.68 169.35 2.06 1.98 0.66 120.68 1.38 166.70  4.000 Yes No 2.00
188 30.84 150.56 2.17 2.48 0.70 105.00 1.59 167.31 4.000 Yes No 2.00
189 31.00 119.48 2.31 3.01 0.75 81.02 1.97 159.90  4.000 Yes No 2.00
190 31.17 85.79 2.49 3.76 0.82 55.98 2.71 151.60 4.000 Yes No 2.00
191 31.33 69.71 2.59 4.21 0.86 44.35 3.28 145.66  4.000 Yes No 2.00
192 31.50 60.88 2.66 4.51 0.89 38.03 3.72 141.62 4.000 Yes Yes 2.00
CLiq v.1.7.6.49 - CPT Liquefaction Assessment Software - Report created on: 5/6/2015, 2:49:44 PM 271

Project file: S:\2014 - 2019\2014\Projects\100s\14-108\14-108-CPTLig-2013Update-2.clq



This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Cyclic Resistance Ratio (CRR) calculation data

:: (continued)

Point ID  Depth Gt L Fr n Qun Ke Qtn,cs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour
193 31.66 54.98 2.69 4.47 0.90 33.93 3.95 134.14  4.000 Yes Yes 2.00
194 31.82 62.89 2.54 3.20 0.84 39.85 3.00 119.64  4.000 Yes No 2.00
195 31.99 89.34 2.31 2.20 0.75 59.32 1.97 116.79  4.000 Yes No 2.00
196 32.15 117.07 2.16 1.82 0.70 79.95 1.57 125.24 4.000 Yes No 2.00
197 32.32 128.58 2.12 1.78 0.68 88.32 1.49 131.45 0.291 No No 0.30
198 32.48 126.17 2.16 2.01 0.70 85.76 1.58 135.73 4.000 Yes No 2.00
199 32.64 116.44 2.25 2.38 0.73 77.74 1.79 138.99 4.000 Yes No 2.00
200 32.81 104.47 2.35 2.94 0.77 68.18 2.12 144.75 4.000 Yes No 2.00
201 32.97 90.23 2.45 3.43 0.81 57.52 2.53 145.71 4.000 Yes No 2.00
202 33.14 76.14 2.56 4.01 0.85 47.29 3.08 145.82 4.000 Yes No 2.00
203 33.30 59.60 2.69 4.64 0.90 35.79 3.92 140.17  4.000 Yes Yes 2.00
204 33.46 41.80 2.86 5.36 0.96 23.91 5.31 126.84  4.000 Yes Yes 2.00
205 33.63 29.24 2.99 5.47 1.00 16.02 6.68 107.04  4.000 Yes Yes 2.00
206 33.79 22.14 3.07 5.00 1.00 11.79 7.58 89.35 4.000 No Yes 2.00
207 33.96 29.39 2.88 3.66 0.97 16.22 5.49 89.12 4.000 No Yes 2.00
208 34.12 46.37 2.67 3.20 0.89 27.29 3.76 102.64  4.000 No Yes 2.00
209 34.28 56.09 2.62 3.41 0.87 33.49 3.44 115.14  4.000 No Yes 2.00
210 34.45 60.39 2.61 3.65 0.87 36.08 3.42 123.27  4.000 No Yes 2.00
211 34.61 55.92 2.68 4.14 0.90 32.80 3.87 126.88  4.000 No Yes 2.00
212 34.78 51.90 2.73 4.39 0.91 30.00 4.20 126.09  4.000 No Yes 2.00
213 34.94 41.95 2.83 4.80 0.95 23.46 5.07 118.93 4.000 No Yes 2.00
214 35.10 30.49 2.96 4.94 1.00 16.27 6.31 102.71 4.000 No Yes 2.00
215 35.27 29.40 2.93 4.17 0.99 15.67 5.96 93.39 4.000 No Yes 2.00
216 35.43 42.22 2.72 3.26 0.91 23.95 4.11 98.42 4.000 No Yes 2.00
217 35.60 60.56 2.57 3.09 0.85 35.83 3.14 112.36 0.212 No No 0.21
218 35.76 70.96 2.54 3.38 0.84 42.33 2.98 126.27 0.267 No No 0.27
219 35.93 63.76 2.64 4.03 0.88 37.10 3.55 131.68  4.000 No Yes 2.00
220 36.09 47.46 2.80 4.92 0.94 26.31 4.81 126.60  4.000 No Yes 2.00
221 36.25 33.37 2.95 5.18 1.00 17.55 6.19 108.66  4.000 No Yes 2.00
222 36.42 26.03 3.00 4.41 1.00 13.36 6.69 89.36 4.000 No Yes 2.00
223 36.58 25.10 2.93 3.32 0.99 12.84 6.04 77.56 4.000 No Yes 2.00
224 36.75 28.17 2.89 3.38 0.98 14.65 5.63 82.45 4.000 Yes Yes 2.00
225 36.91 37.04 2.80 3.51 0.94 20.00 4.76 95.13 4.000 Yes Yes 2.00
226 37.07 55.85 2.63 3.32 0.88 31.81 3.49 111.18  4.000 Yes Yes 2.00
227 37.24 78.65 2.39 2.31 0.79 47.45 2.28 108.25 4.000 Yes No 2.00
228 37.40 105.12 2.20 1.71 0.71 66.34 1.66 110.20  4.000 Yes No 2.00
229 37.57 129.82 2.02 1.24 0.65 85.08 1.33 113.43 4.000 Yes No 2.00
230 37.73 152.28 1.97 1.24 0.63 101.03 1.26 127.40  4.000 Yes No 2.00
231 37.89 167.13 1.96 1.32 0.62 111.12 1.25 138.49 0.327 No No 0.32
232 38.06 168.15 2.02 1.62 0.65 110.10 1.33 146.20 0.371 No No 0.36
233 38.22 179.50 2.03 1.76 0.65 117.23 1.34 156.75 0.438 No No 0.43
234 38.39 213.69 1.94 1.60 0.61 142.19 1.23 174.60 0.575 No No 0.56
235 38.55 288.13 1.72 1.10 0.53 201.09 1.05 211.22 4.000 No No 2.00
236 38.71 358.08 1.56 0.84 0.50 254.14 1.00 254.14  4.000 No No 2.00
237 38.88 405.17 1.48 0.72 0.50 287.33 1.00 287.33 4.000 No No 2.00
238 39.04 413.90 1.50 0.78 0.50 293.09 1.00 293.09 4.000 No No 2.00
239 39.21 408.76 1.55 0.91 0.50 288.96 1.00 288.96  4.000 No No 2.00
240 39.37 399.36 1.60 1.02 0.50 281.82 1.00 281.82 4.000 No No 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID  Depth Gt L Fr n Qun Ke Qtn,cs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour
241 39.53 386.15 1.64 1.13 0.50 271.99 1.00 271.99  4.000 No No 2.00
242 39.70 376.69 1.66 1.17 0.51 263.51 1.01 266.78  4.000 No No 2.00
243 39.86 374.01 1.67 1.21 0.51 260.52 1.02 265.87 4.000 No No 2.00
244 40.03 376.84 1.66 1.18 0.51 262.66 1.01 266.22 4.000 No No 2.00
245 40.19 377.28 1.65 1.12 0.50 263.64 1.00 263.72 4.000 No No 2.00
246 40.35 367.74 1.64 1.08 0.50 256.72 1.00 256.14 4.000 No No 2.00
247 40.52 356.32 1.64 1.03 0.50 248.45 1.00 248.45 4.000 No No 2.00
248 40.68 354.10 1.65 1.07 0.50 245.91 1.00 246.77  4.000 No No 2.00
249 40.85 358.58 1.65 1.07 0.50 248.83 1.00 249.15 4.000 No No 2.00
250 41.01 367.97 1.63 1.05 0.50 255.43 1.00 255.43 4.000 No No 2.00
251 41.17 358.01 1.62 1.00 0.50 248.08 1.00 248.08  4.000 No No 2.00
252 41.34 360.22 1.60 0.93 0.50 249.24 1.00 249.24  4.000 No No 2.00
253 41.50 356.87 1.61 0.93 0.50 246.53 1.00 246.53 4.000 No No 2.00
254 41.67 360.49 1.60 0.92 0.50 248.68 1.00 248.68  4.000 No No 2.00
255 41.83 349.76 1.63 0.99 0.50 240.85 1.00 240.85 4.000 No No 2.00
256 41.99 344.48 1.66 1.07 0.51 235.59 1.01 238.32 4.000 No No 2.00
257 42.16 343.02 1.69 1.15 0.52 232.63 1.03 239.93 4.000 No No 2.00
258 42.32 340.46 1.70 1.18 0.52 229.89 1.04 238.87  4.000 No No 2.00
259 42.49 336.63 1.70 1.17 0.52 226.89 1.04 235.83 4.000 No No 2.00
260 42.65 340.35 1.68 1.11 0.52 230.21 1.03 236.01 4.000 No No 2.00
261 42.81 351.18 1.65 1.03 0.50 239.19 1.00 239.53 4.000 No No 2.00
262 42.98 366.21 1.60 0.94 0.50 249.61 1.00 249.61 4.000 No No 2.00
263 43.14 381.93 1.55 0.83 0.50 260.01 1.00 260.01 4.000 No No 2.00
264 43.31 399.08 1.51 0.75 0.50 271.38 1.00 271.38  4.000 No No 2.00
265 43.47 417.58 1.47 0.69 0.50 283.64 1.00 283.64  4.000 No No 2.00
266 43.64 430.79 1.43 0.62 0.50 292.25 1.00 292.25 4.000 No No 2.00
267 43.80 437.52 1.41 0.60 0.50 296.42 1.00 296.42 4.000 No No 2.00
268 43.96 437.08 1.40 0.58 0.50 295.69 1.00 295.69 4.000 No No 2.00
269 44.13 441.78 1.40 0.58 0.50 298.47 1.00 298.47  4.000 No No 2.00
270 44.29 454.80 1.36 0.53 0.50 306.89 1.00 306.89 4.000 No No 2.00
271 44.46 470.25 1.35 0.52 0.50 316.93 1.00 316.93 4.000 No No 2.00
272 44.62 474.75 1.37 0.57 0.50 319.53 1.00 319.53 4.000 No No 2.00
273 44.78 471.24 1.41 0.64 0.50 316.70 1.00 316.70  4.000 No No 2.00
274 44.95 464.89 1.45 0.71 0.50 311.96 1.00 311.96  4.000 No No 2.00
275 45.11 466.35 1.44 0.69 0.50 312.49 1.00 312.49  4.000 No No 2.00
276 45.28 475.18 1.45 0.73 0.50 317.98 1.00 317.98  4.000 No No 2.00
277 45.44 478.24 1.46 0.75 0.50 319.59 1.00 319.59  4.000 No No 2.00
278 45.60 473.31 1.49 0.81 0.50 315.82 1.00 315.82 4.000 No No 2.00
279 45.77 458.75 1.47 0.75 0.50 305.60 1.00 305.60  4.000 No No 2.00
280 45.93 448.96 1.44 0.66 0.50 298.62 1.00 298.62 4.000 No No 2.00
281 46.10 438.25 1.42 0.60 0.50 291.05 1.00 291.05 4.000 No No 2.00
282 46.26 427.89 1.42 0.59 0.50 283.74 1.00 283.74 4.000 No No 2.00
283 46.42 416.71 1.42 0.58 0.50 275.89 1.00 275.89  4.000 No No 2.00
284 46.59 408.27 1.45 0.61 0.50 269.90 1.00 269.90  4.000 No No 2.00
285 46.75 385.95 1.51 0.70 0.50 254.69 1.00 254.69  4.000 No No 2.00
286 46.92 334.85 1.61 0.86 0.50 220.41 1.00 220.41 4.000 No No 2.00
287 47.08 234.89 1.83 1.15 0.57 146.13 1.13 164.91 4.000 Yes No 2.00
288 47.24 134.27 2.15 1.67 0.69 75.77 1.55 117.32 4.000 Yes No 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID  Depth Gt L Fr n Qun Ke Qs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour

289 47.41 60.37 2.60 2.74 0.87 29.22 3.34 97.47 4.000 Yes Yes 2.00
290 47.57 38.23 2.80 2.86 0.94 16.97 4.77 80.91 4.000 Yes Yes 2.00
291 47.74 34.33 2.77 2.23 0.93 15.15 4.57 69.30 4.000 No Yes 2.00
292 47.90 36.15 2.74 2.08 0.92 16.17 4.26 68.88 4.000 No Yes 2.00
293 48.06 35.15 2.82 2.65 0.95 15.31 4,91 75.21 4.000 No Yes 2.00
294 48.23 41.89 2.74 2.66 0.92 18.85 4.32 81.44 4.000 No Yes 2.00
295 48.39 48.93 2.68 2.68 0.90 22.59 3.87 87.45 4.000 No Yes 2.00
296 48.56 51.19 2.68 2.79 0.90 23.68 3.83 90.80 4.000 No Yes 2.00
297 48.72 41.07 2.82 3.39 0.95 17.91 5.00 89.52 4.000 No Yes 2.00
298 48.88 29.46 2.98 3.65 1.00 11.98 6.56 78.53 4.000 No Yes 2.00
299 49.05 26.79 2.95 2.71 1.00 10.75 6.16 66.29 4.000 No Yes 2.00
300 49.21 25.86 2.88 1.98 0.97 10.50 5.51 57.87 4.000 No Yes 2.00
301 49.38 24.95 2.91 2.11 0.99 9.97 5.84 58.17 4.000 No Yes 2.00
302 49.54 24.91 2.96 2.49 1.00 9.82 6.29 61.81 4.000 Yes Yes 2.00
303 49.70 34.06 2.76 2.02 0.93 14.67 4.48 65.67 4.000 Yes Yes 2.00
304 49.87 43.55 2.61 1.70 0.87 19.99 3.39 67.74 4.000 Yes Yes 2.00
305 50.03 72.04 2.26 1.02 0.74 37.61 1.82 68.41 4.000 Yes No 2.00

Abbreviations

Depth:  Depth from free surface, at which CPT was performed (ft)

qe: Total cone resistance

I: Soil behavior type index

Fr: Normalized friction ratio (%)

n: Stress exponent

Qun: Normalized cone resistance

Ke: Cone resistance correction factor due to fines

Qn,cs: Normalized and adjusted cone resistance

CRRy7s:  Cyclic resistance ratio for My=7.5

FS: Factor of safety against soil liquefaction
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:: Liquefaction Potential Index calculation data ::

Depth FS FL W, d, LPI Depth FS Fu W, d, LPI
(ft) (ft)
0.16 2.00 0.00 0.00 0.00 0.00 0.33 2.00 0.00 0.00 0.00 0.00
0.49 2.00 0.00 0.00 0.00 0.00 0.66 2.00 0.00 0.00 0.00 0.00
0.82 2.00 0.00 0.00 0.00 0.00 0.98 2.00 0.00 0.00 0.00 0.00
1.15 2.00 0.00 0.00 0.00 0.00 1.31 2.00 0.00 0.00 0.00 0.00
1.48 2.00 0.00 0.00 0.00 0.00 1.64 2.00 0.00 0.00 0.00 0.00
1.80 2.00 0.00 0.00 0.00 0.00 1.97 2.00 0.00 0.00 0.00 0.00
2.13 2.00 0.00 0.00 0.00 0.00 2.30 2.00 0.00 0.00 0.00 0.00
2.46 2.00 0.00 0.00 0.00 0.00 2.62 2.00 0.00 0.00 0.00 0.00
2.79 2.00 0.00 0.00 0.00 0.00 2.95 2.00 0.00 0.00 0.00 0.00
3.12 2.00 0.00 0.00 0.00 0.00 3.28 2.00 0.00 0.00 0.00 0.00
3.44 2.00 0.00 0.00 0.00 0.00 3.61 2.00 0.00 0.00 0.00 0.00
3.77 2.00 0.00 0.00 0.00 0.00 3.94 2.00 0.00 0.00 0.00 0.00
4.10 2.00 0.00 0.00 0.00 0.00 4.27 2.00 0.00 0.00 0.00 0.00
4.43 2.00 0.00 0.00 0.00 0.00 4.59 2.00 0.00 0.00 0.00 0.00
4.76 2.00 0.00 0.00 0.00 0.00 4.92 2.00 0.00 0.00 0.00 0.00
5.09 2.00 0.00 9.22 0.16 0.00 5.25 2.00 0.00 9.20 0.16 0.00
5.41 2.00 0.00 9.17 0.16 0.00 5.58 2.00 0.00 9.15 0.16 0.00
5.74 2.00 0.00 9.12 0.16 0.00 5.91 2.00 0.00 9.10 0.16 0.00
6.07 2.00 0.00 9.07 0.16 0.00 6.23 2.00 0.00 9.05 0.16 0.00
6.40 2.00 0.00 9.02 0.16 0.00 6.56 2.00 0.00 9.00 0.16 0.00
6.73 2.00 0.00 8.97 0.16 0.00 6.89 2.00 0.00 8.95 0.16 0.00
7.05 2.00 0.00 8.92 0.16 0.00 7.22 2.00 0.00 8.90 0.16 0.00
7.38 2.00 0.00 8.87 0.16 0.00 7.55 2.00 0.00 8.85 0.16 0.00
7.71 2.00 0.00 8.82 0.16 0.00 7.87 2.00 0.00 8.80 0.16 0.00
8.04 2.00 0.00 8.77 0.16 0.00 8.20 2.00 0.00 8.75 0.16 0.00
8.37 2.00 0.00 8.72 0.16 0.00 8.53 2.00 0.00 8.70 0.16 0.00
8.69 2.00 0.00 8.67 0.16 0.00 8.86 2.00 0.00 8.65 0.16 0.00
9.02 2.00 0.00 8.62 0.16 0.00 9.19 2.00 0.00 8.60 0.16 0.00
9.35 2.00 0.00 8.57 0.16 0.00 9.51 2.00 0.00 8.55 0.16 0.00
9.68 2.00 0.00 8.52 0.16 0.00 9.84 2.00 0.00 8.50 0.16 0.00
10.01 2.00 0.00 8.47 0.16 0.00 10.17 2.00 0.00 8.45 0.16 0.00
10.33 2.00 0.00 8.42 0.16 0.00 10.50 2.00 0.00 8.40 0.16 0.00
10.66 2.00 0.00 8.37 0.16 0.00 10.83 2.00 0.00 8.35 0.16 0.00
10.99 2.00 0.00 8.32 0.16 0.00 11.15 2.00 0.00 8.30 0.16 0.00
11.32 2.00 0.00 8.27 0.16 0.00 11.48 2.00 0.00 8.25 0.16 0.00
11.65 2.00 0.00 8.22 0.16 0.00 11.81 2.00 0.00 8.20 0.16 0.00
11.98 2.00 0.00 8.17 0.16 0.00 12.14 2.00 0.00 8.15 0.16 0.00
12.30 2.00 0.00 8.12 0.16 0.00 12.47 2.00 0.00 8.10 0.16 0.00
12.63 2.00 0.00 8.07 0.16 0.00 12.80 2.00 0.00 8.05 0.16 0.00
12.96 2.00 0.00 8.02 0.16 0.00 13.12 2.00 0.00 8.00 0.16 0.00
13.29 2.00 0.00 7.97 0.16 0.00 13.45 2.00 0.00 7.95 0.16 0.00
13.62 2.00 0.00 7.92 0.16 0.00 13.78 2.00 0.00 7.90 0.16 0.00
13.94 2.00 0.00 7.87 0.16 0.00 14.11 2.00 0.00 7.85 0.16 0.00
14.27 2.00 0.00 7.82 0.16 0.00 14.44 2.00 0.00 7.80 0.16 0.00
14.60 2.00 0.00 7.77 0.16 0.00 14.76 2.00 0.00 7.75 0.16 0.00
14.93 2.00 0.00 7.72 0.16 0.00 15.09 2.00 0.00 7.70 0.16 0.00
15.26 2.00 0.00 7.67 0.16 0.00 15.42 2.00 0.00 7.65 0.16 0.00
15.58 2.00 0.00 7.62 0.16 0.00 15.75 2.00 0.00 7.60 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS FL W, d, LPI Depth FS Fu W, d, LPI
(ft) (ft)
15.91 2.00 0.00 7.57 0.16 0.00 16.08 2.00 0.00 7.55 0.16 0.00
16.24 2.00 0.00 7.52 0.16 0.00 16.40 2.00 0.00 7.50 0.16 0.00
16.57 2.00 0.00 7.47 0.16 0.00 16.73 2.00 0.00 7.45 0.16 0.00
16.90 2.00 0.00 7.42 0.16 0.00 17.06 2.00 0.00 7.40 0.16 0.00
17.22 2.00 0.00 7.37 0.16 0.00 17.39 2.00 0.00 7.35 0.16 0.00
17.55 2.00 0.00 7.32 0.16 0.00 17.72 2.00 0.00 7.30 0.16 0.00
17.88 2.00 0.00 7.27 0.16 0.00 18.04 2.00 0.00 7.25 0.16 0.00
18.21 2.00 0.00 7.22 0.16 0.00 18.37 2.00 0.00 7.20 0.16 0.00
18.54 2.00 0.00 7.17 0.16 0.00 18.70 2.00 0.00 7.15 0.16 0.00
18.86 2.00 0.00 7.12 0.16 0.00 19.03 2.00 0.00 7.10 0.16 0.00
19.19 2.00 0.00 7.07 0.16 0.00 19.36 2.00 0.00 7.05 0.16 0.00
19.52 2.00 0.00 7.02 0.16 0.00 19.69 2.00 0.00 7.00 0.16 0.00
19.85 2.00 0.00 6.97 0.16 0.00 20.01 0.45 0.55 6.95 0.16 0.19
20.18 0.53 0.47 6.92 0.16 0.16 20.34 0.57 0.43 6.90 0.16 0.15
20.51 0.58 0.42 6.87 0.16 0.14 20.67 0.56 0.44 6.85 0.16 0.15
20.83 0.54 0.46 6.82 0.16 0.16 21.00 0.55 0.45 6.80 0.16 0.15
21.16 0.62 0.38 6.77 0.16 0.13 21.33 0.79 0.21 6.75 0.16 0.07
21.49 0.95 0.05 6.72 0.16 0.02 21.65 1.00 0.00 6.70 0.16 0.00
21.82 0.94 0.06 6.67 0.16 0.02 21.98 0.87 0.13 6.65 0.16 0.04
22.15 0.77 0.23 6.62 0.16 0.08 22.31 0.65 0.35 6.60 0.16 0.12
22.47 0.56 0.44 6.57 0.16 0.15 22.64 0.51 0.49 6.55 0.16 0.16
22.80 0.50 0.50 6.52 0.16 0.16 22.97 0.46 0.54 6.50 0.16 0.18
23.13 0.42 0.58 6.47 0.16 0.19 23.29 0.39 0.61 6.45 0.16 0.20
23.46 0.39 0.61 6.42 0.16 0.19 23.62 0.43 0.57 6.40 0.16 0.18
23.79 0.48 0.52 6.37 0.16 0.17 23.95 0.52 0.48 6.35 0.16 0.15
24.11 0.53 0.47 6.32 0.16 0.15 24.28 0.53 0.47 6.30 0.16 0.15
24.44 0.52 0.48 6.27 0.16 0.15 24.61 0.53 0.47 6.25 0.16 0.15
24.77 0.55 0.45 6.22 0.16 0.14 24.93 2.00 0.00 6.20 0.16 0.00
25.10 2.00 0.00 6.17 0.16 0.00 25.26 2.00 0.00 6.15 0.16 0.00
25.43 2.00 0.00 6.12 0.16 0.00 25.59 2.00 0.00 6.10 0.16 0.00
25.75 2.00 0.00 6.07 0.16 0.00 25.92 2.00 0.00 6.05 0.16 0.00
26.08 2.00 0.00 6.02 0.16 0.00 26.25 0.30 0.70 6.00 0.16 0.21
26.41 0.32 0.68 5.97 0.16 0.20 26.57 0.32 0.68 5.95 0.16 0.20
26.74 0.34 0.66 5.92 0.16 0.20 26.90 0.38 0.62 5.90 0.16 0.18
27.07 0.42 0.58 5.87 0.16 0.17 27.23 0.43 0.57 5.85 0.16 0.17
27.40 0.43 0.57 5.82 0.16 0.17 27.56 0.42 0.58 5.80 0.16 0.17
27.72 0.43 0.57 5.77 0.16 0.16 27.89 0.42 0.58 5.75 0.16 0.17
28.05 0.39 0.61 5.72 0.16 0.18 28.22 0.35 0.65 5.70 0.16 0.19
28.38 0.38 0.62 5.67 0.16 0.18 28.54 2.00 0.00 5.65 0.16 0.00
28.71 2.00 0.00 5.62 0.16 0.00 28.87 2.00 0.00 5.60 0.16 0.00
29.04 2.00 0.00 5.57 0.16 0.00 29.20 2.00 0.00 5.55 0.16 0.00
29.36 2.00 0.00 5.52 0.16 0.00 29.53 2.00 0.00 5.50 0.16 0.00
29.69 2.00 0.00 5.47 0.16 0.00 29.86 2.00 0.00 5.45 0.16 0.00
30.02 0.40 0.60 5.42 0.16 0.16 30.18 0.47 0.53 5.40 0.16 0.14
30.35 0.50 0.50 5.37 0.16 0.13 30.51 0.52 0.48 5.35 0.16 0.13
30.68 2.00 0.00 5.32 0.16 0.00 30.84 2.00 0.00 5.30 0.16 0.00
31.00 2.00 0.00 5.27 0.16 0.00 31.17 2.00 0.00 5.25 0.16 0.00
31.33 2.00 0.00 5.22 0.16 0.00 31.50 2.00 0.00 5.20 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS FL W, d, LPI Depth FS Fu W, d, LPI
(ft) (ft)
31.66 2.00 0.00 5.17 0.16 0.00 31.82 2.00 0.00 5.15 0.16 0.00
31.99 2.00 0.00 5.12 0.16 0.00 32.15 2.00 0.00 5.10 0.16 0.00
32.32 0.30 0.70 5.07 0.16 0.18 32.48 2.00 0.00 5.05 0.16 0.00
32.64 2.00 0.00 5.02 0.16 0.00 32.81 2.00 0.00 5.00 0.16 0.00
32.97 2.00 0.00 4.97 0.16 0.00 33.14 2.00 0.00 4.95 0.16 0.00
33.30 2.00 0.00 4.92 0.16 0.00 33.46 2.00 0.00 4.90 0.16 0.00
33.63 2.00 0.00 4.87 0.16 0.00 33.79 2.00 0.00 4.85 0.16 0.00
33.96 2.00 0.00 4.82 0.16 0.00 34.12 2.00 0.00 4.80 0.16 0.00
34.28 2.00 0.00 4.77 0.16 0.00 34.45 2.00 0.00 4.75 0.16 0.00
34.61 2.00 0.00 4.72 0.16 0.00 34.78 2.00 0.00 4.70 0.16 0.00
34.94 2.00 0.00 4.67 0.16 0.00 35.10 2.00 0.00 4.65 0.16 0.00
35.27 2.00 0.00 4.62 0.16 0.00 35.43 2.00 0.00 4.60 0.16 0.00
35.60 0.21 0.79 4.57 0.16 0.18 35.76 0.27 0.73 4.55 0.16 0.17
35.93 2.00 0.00 4.52 0.16 0.00 36.09 2.00 0.00 4.50 0.16 0.00
36.25 2.00 0.00 4.47 0.16 0.00 36.42 2.00 0.00 4.45 0.16 0.00
36.58 2.00 0.00 4.42 0.16 0.00 36.75 2.00 0.00 4.40 0.16 0.00
36.91 2.00 0.00 4.37 0.16 0.00 37.07 2.00 0.00 4.35 0.16 0.00
37.24 2.00 0.00 4.32 0.16 0.00 37.40 2.00 0.00 4.30 0.16 0.00
37.57 2.00 0.00 4.27 0.16 0.00 37.73 2.00 0.00 4.25 0.16 0.00
37.89 0.32 0.68 4.22 0.16 0.14 38.06 0.36 0.64 4.20 0.16 0.13
38.22 0.43 0.57 4.17 0.16 0.12 38.39 0.56 0.44 4.15 0.16 0.09
38.55 2.00 0.00 4.12 0.16 0.00 38.71 2.00 0.00 4.10 0.16 0.00
38.88 2.00 0.00 4.07 0.16 0.00 39.04 2.00 0.00 4.05 0.16 0.00
39.21 2.00 0.00 4.02 0.16 0.00 39.37 2.00 0.00 4.00 0.16 0.00
39.53 2.00 0.00 3.97 0.16 0.00 39.70 2.00 0.00 3.95 0.16 0.00
39.86 2.00 0.00 3.92 0.16 0.00 40.03 2.00 0.00 3.90 0.16 0.00
40.19 2.00 0.00 3.87 0.16 0.00 40.35 2.00 0.00 3.85 0.16 0.00
40.52 2.00 0.00 3.82 0.16 0.00 40.68 2.00 0.00 3.80 0.16 0.00
40.85 2.00 0.00 3.77 0.16 0.00 41.01 2.00 0.00 3.75 0.16 0.00
41.17 2.00 0.00 3.72 0.16 0.00 41.34 2.00 0.00 3.70 0.16 0.00
41.50 2.00 0.00 3.67 0.16 0.00 41.67 2.00 0.00 3.65 0.16 0.00
41.83 2.00 0.00 3.62 0.16 0.00 41.99 2.00 0.00 3.60 0.16 0.00
42.16 2.00 0.00 3.57 0.16 0.00 42.32 2.00 0.00 3.55 0.16 0.00
42.49 2.00 0.00 3.52 0.16 0.00 42.65 2.00 0.00 3.50 0.16 0.00
42.81 2.00 0.00 3.47 0.16 0.00 42.98 2.00 0.00 3.45 0.16 0.00
43.14 2.00 0.00 3.42 0.16 0.00 43.31 2.00 0.00 3.40 0.16 0.00
43.47 2.00 0.00 3.37 0.16 0.00 43.64 2.00 0.00 3.35 0.16 0.00
43.80 2.00 0.00 3.32 0.16 0.00 43.96 2.00 0.00 3.30 0.16 0.00
44.13 2.00 0.00 3.27 0.16 0.00 44.29 2.00 0.00 3.25 0.16 0.00
44.46 2.00 0.00 3.22 0.16 0.00 44.62 2.00 0.00 3.20 0.16 0.00
44.78 2.00 0.00 3.17 0.16 0.00 44.95 2.00 0.00 3.15 0.16 0.00
45.11 2.00 0.00 3.12 0.16 0.00 45.28 2.00 0.00 3.10 0.16 0.00
45.44 2.00 0.00 3.07 0.16 0.00 45.60 2.00 0.00 3.05 0.16 0.00
45.77 2.00 0.00 3.02 0.16 0.00 45.93 2.00 0.00 3.00 0.16 0.00
46.10 2.00 0.00 2.97 0.16 0.00 46.26 2.00 0.00 2.95 0.16 0.00
46.42 2.00 0.00 2.92 0.16 0.00 46.59 2.00 0.00 2.90 0.16 0.00
46.75 2.00 0.00 2.87 0.16 0.00 46.92 2.00 0.00 2.85 0.16 0.00
47.08 2.00 0.00 2.82 0.16 0.00 47.24 2.00 0.00 2.80 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)
47.41
47.74
48.06
48.39
48.72
49.05
49.38
49.70
50.03

LPI = 0.00 - Liquefaction risk very low
LPI between 0.00 and 5.00 - Liquefaction risk low

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fii

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wz

2.77
2.72
2.67
2.62
2.57
2.52
2.47
2.42
2.37

d:

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

LPI between 5.00 and 15.00 - Liquefaction risk high
LPI > 15.00 - Liquefaction risk very high

Abbreviations

FS:  Calculated factor of safety for test point

Fi: 1-FS

Wz Function value of the extend of soil liquefaction according to depth
dzz  Layer thickness (ft)

LPI:  Liquefaction potential index value for test point

LPI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Depth

(ft)

47.57
47.90
48.23
48.56
48.88
49.21
49.54
49.87

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

i

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wz

2.75
2.70
2.65
2.60
2.55
2.50
2.45
2.40

d;

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

LPI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Overall liquefaction potential: 8.16
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Estimation of post-earthquake settlements

Cone resistgm:ﬁJGER SBTnh Plot

Depth (ft)
Depth (ft)
Depth (ft)

48 E . ! 1
50 T T T T
0 100 200 300 400 1 2 3 4 0

gt (tsf) Ic (Robertson 1990)
Abbreviations
qe: Total cone resistance (cone resistance qc corrected for pore water effects)
Tc: Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction

Volumentric strain: Post-liquefaction volumentric strain

FS Plot

g
i
i
l
=
|
i
u

0.5 1 15
Factor of safety

Depth (ft)

Strain plot

20

224

24

N’

26

=
|
28— _—‘
fimn

1 2 3 4 5
Volumentric strain (%)

6

Depth (ft)

Vertical settlements

10—
12+
14~

16

18+

50—

Settlement (in)

U I I 1 [} I I I 1
0 02040608 1 1214 16 18 2
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:: Post-earthquake settlement due to soil liquefaction ::

Depth Qunes FS ev (%) DF  Settlement Depth Qun,cs FS ev (%) DF  Settlement
(ft) (in) (ft) (in)
20.01 143.34 0.45 1.16 0.67 0.02 20.18 153.90 0.53 1.09 0.66 0.02
20.34 159.07 0.57 1.02 0.66 0.02 20.51 160.19 0.58 1.01 0.66 0.02
20.67 157.87 0.56 1.03 0.66 0.02 20.83 156.01 0.54 1.06 0.65 0.02
21.00 157.04 0.55 1.05 0.65 0.02 21.16 165.56 0.62 0.95 0.65 0.02
21.33 182.25 0.79 0.55 0.64 0.01 21.49 196.04 0.95 0.30 0.64 0.01
21.65 199.72 1.00 0.30 0.64 0.01 21.82 195.17 0.94 0.37 0.64 0.01
21.98 190.29 0.87 0.38 0.63 0.01 22.15 181.77 0.77 0.54 0.63 0.01
22.31 170.23 0.65 0.88 0.63 0.02 22.47 160.92 0.56 0.95 0.63 0.02
22.64 155.42 0.51 1.01 0.62 0.02 22.80 154.89 0.50 1.01 0.62 0.02
22.97 149.26 0.46 1.04 0.62 0.02 23.13 143.52 0.42 1.07 0.61 0.02
23.29 138.80 0.39 1.09 0.61 0.02 23.46 140.36 0.39 1.08 0.61 0.02
23.62 145.75 0.43 1.04 0.61 0.02 23.79 153.01 0.48 1.00 0.60 0.02
23.95 159.05 0.52 0.96 0.60 0.02 24.11 160.09 0.53 0.95 0.60 0.02
24.28 160.65 0.53 0.94 0.60 0.02 24.44 158.53 0.52 0.95 0.59 0.02
24.61 160.70 0.53 0.93 0.59 0.02 24.77 163.15 0.55 0.92 0.59 0.02
24.93 153.30 2.00 0.00 0.58 0.00 25.10 131.62 2.00 0.00 0.58 0.00
25.26 120.41 2.00 0.00 0.58 0.00 25.43 114.56 2.00 0.00 0.58 0.00
25.59 95.23 2.00 0.00 0.57 0.00 25.75 83.41 2.00 0.00 0.57 0.00
25.92 90.19 2.00 0.00 0.57 0.00 26.08 112.86 2.00 0.00 0.57 0.00
26.25 127.45 0.30 1.08 0.56 0.02 26.41 130.48 0.32 1.05 0.56 0.02
26.57 130.56 0.32 1.05 0.56 0.02 26.74 135.22 0.34 1.01 0.55 0.02
26.90 141.73 0.38 0.97 0.55 0.02 27.07 148.03 0.42 0.93 0.55 0.02
27.23 149.75 0.43 0.92 0.55 0.02 27.40 150.29 0.43 0.91 0.54 0.02
27.56 148.66 0.42 0.91 0.54 0.02 27.72 150.71 0.43 0.90 0.54 0.02
27.89 150.08 0.42 0.90 0.54 0.02 28.05 144.42 0.39 0.92 0.53 0.02
28.22 138.50 0.35 0.95 0.53 0.02 28.38 143.32 0.38 0.92 0.53 0.02
28.54 151.53 2.00 0.00 0.52 0.00 28.71 151.34 2.00 0.00 0.52 0.00
28.87 147.99 2.00 0.00 0.52 0.00 29.04 147.81 2.00 0.00 0.52 0.00
29.20 137.18 2.00 0.00 0.51 0.00 29.36 126.80 2.00 0.00 0.51 0.00
29.53 120.47 2.00 0.00 0.51 0.00 29.69 125.87 2.00 0.00 0.51 0.00
29.86 137.19 2.00 0.00 0.50 0.00 30.02 148.20 0.40 0.85 0.50 0.02
30.18 158.44 0.47 0.80 0.50 0.02 30.35 163.04 0.50 0.77 0.49 0.02
30.51 165.07 0.52 0.76 0.49 0.01 30.68 166.70 2.00 0.00 0.49 0.00
30.84 167.31 2.00 0.00 0.49 0.00 31.00 159.90 2.00 0.00 0.48 0.00
31.17 151.60 2.00 0.00 0.48 0.00 31.33 145.66 2.00 0.00 0.48 0.00
31.50 141.62 2.00 0.00 0.48 0.00 31.66 134.14 2.00 0.00 0.47 0.00
31.82 119.64 2.00 0.00 0.47 0.00 31.99 116.79 2.00 0.00 0.47 0.00
32.15 125.24 2.00 0.00 0.46 0.00 32.32 131.45 0.30 0.86 0.46 0.02
32.48 135.73 2.00 0.00 0.46 0.00 32.64 138.99 2.00 0.00 0.46 0.00
32.81 144.75 2.00 0.00 0.45 0.00 32.97 145.71 2.00 0.00 0.45 0.00
33.14 145.82 2.00 0.00 0.45 0.00 33.30 140.17 2.00 0.00 0.44 0.00
33.46 126.84 2.00 0.00 0.44 0.00 33.63 107.04 2.00 0.00 0.44 0.00
33.79 89.35 2.00 0.00 0.44 0.00 33.96 89.12 2.00 0.00 0.43 0.00
34.12 102.64 2.00 0.00 0.43 0.00 34.28 115.14 2.00 0.00 0.43 0.00
34.45 123.27 2.00 0.00 0.43 0.00 34.61 126.88 2.00 0.00 0.42 0.00
34.78 126.09 2.00 0.00 0.42 0.00 34.94 118.93 2.00 0.00 0.42 0.00
35.10 102.71 2.00 0.00 0.41 0.00 35.27 93.39 2.00 0.00 0.41 0.00
35.43 98.42 2.00 0.00 0.41 0.00 35.60 112.36 0.21 0.86 0.41 0.02
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qunes FS ev (%) DF  Settlement Depth Qun,cs FS ev (%) DF  Settlement
(ft) (in) (ft) (in)
35.76 126.27 0.27 0.78 0.40 0.02 35.93 131.68 2.00 0.00 0.40 0.00
36.09 126.60 2.00 0.00 0.40 0.00 36.25 108.66 2.00 0.00 0.40 0.00
36.42 89.36 2.00 0.00 0.39 0.00 36.58 77.56 2.00 0.00 0.39 0.00
36.75 82.45 2.00 0.00 0.39 0.00 36.91 95.13 2.00 0.00 0.38 0.00
37.07 111.18 2.00 0.00 0.38 0.00 37.24 108.25 2.00 0.00 0.38 0.00
37.40 110.20 2.00 0.00 0.38 0.00 37.57 113.43 2.00 0.00 0.37 0.00
37.73 127.40 2.00 0.00 0.37 0.00 37.89 138.49 0.32 0.66 0.37 0.01
38.06 146.20 0.36 0.63 0.37 0.01 38.22 156.75 0.43 0.59 0.36 0.01
38.39 174.60 0.56 0.49 0.36 0.01 38.55 211.22 2.00 0.00 0.36 0.00
38.71 254.14 2.00 0.00 0.35 0.00 38.88 287.33 2.00 0.00 0.35 0.00
39.04 293.09 2.00 0.00 0.35 0.00 39.21 288.96 2.00 0.00 0.35 0.00
39.37 281.82 2.00 0.00 0.34 0.00 39.53 271.99 2.00 0.00 0.34 0.00
39.70 266.78 2.00 0.00 0.34 0.00 39.86 265.87 2.00 0.00 0.34 0.00
40.03 266.22 2.00 0.00 0.33 0.00 40.19 263.72 2.00 0.00 0.33 0.00
40.35 256.14 2.00 0.00 0.33 0.00 40.52 248.45 2.00 0.00 0.32 0.00
40.68 246.77 2.00 0.00 0.32 0.00 40.85 249.15 2.00 0.00 0.32 0.00
41.01 255.43 2.00 0.00 0.32 0.00 41.17 248.08 2.00 0.00 0.31 0.00
41.34 249.24 2.00 0.00 0.31 0.00 41.50 246.53 2.00 0.00 0.31 0.00
41.67 248.68 2.00 0.00 0.31 0.00 41.83 240.85 2.00 0.00 0.30 0.00
41.99 238.32 2.00 0.00 0.30 0.00 42.16 239.93 2.00 0.00 0.30 0.00
42.32 238.87 2.00 0.00 0.29 0.00 42.49 235.83 2.00 0.00 0.29 0.00
42.65 236.01 2.00 0.00 0.29 0.00 42.81 239.53 2.00 0.00 0.29 0.00
42.98 249.61 2.00 0.00 0.28 0.00 43.14 260.01 2.00 0.00 0.28 0.00
43.31 271.38 2.00 0.00 0.28 0.00 43.47 283.64 2.00 0.00 0.28 0.00
43.64 292.25 2.00 0.00 0.27 0.00 43.80 296.42 2.00 0.00 0.27 0.00
43.96 295.69 2.00 0.00 0.27 0.00 44.13 298.47 2.00 0.00 0.26 0.00
44.29 306.89 2.00 0.00 0.26 0.00 44.46 316.93 2.00 0.00 0.26 0.00
44.62 319.53 2.00 0.00 0.26 0.00 44.78 316.70 2.00 0.00 0.25 0.00
44.95 311.96 2.00 0.00 0.25 0.00 45.11 312.49 2.00 0.00 0.25 0.00
45.28 317.98 2.00 0.00 0.25 0.00 45.44 319.59 2.00 0.00 0.24 0.00
45.60 315.82 2.00 0.00 0.24 0.00 45.77 305.60 2.00 0.00 0.24 0.00
45.93 298.62 2.00 0.00 0.23 0.00 46.10 291.05 2.00 0.00 0.23 0.00
46.26 283.74 2.00 0.00 0.23 0.00 46.42 275.89 2.00 0.00 0.23 0.00
46.59 269.90 2.00 0.00 0.22 0.00 46.75 254.69 2.00 0.00 0.22 0.00
46.92 220.41 2.00 0.00 0.22 0.00 47.08 164.91 2.00 0.00 0.22 0.00
47.24 117.32 2.00 0.00 0.21 0.00 47.41 97.47 2.00 0.00 0.21 0.00
47.57 80.91 2.00 0.00 0.21 0.00 47.74 69.30 2.00 0.00 0.20 0.00
47.90 68.88 2.00 0.00 0.20 0.00 48.06 75.21 2.00 0.00 0.20 0.00
48.23 81.44 2.00 0.00 0.20 0.00 48.39 87.45 2.00 0.00 0.19 0.00
48.56 90.80 2.00 0.00 0.19 0.00 48.72 89.52 2.00 0.00 0.19 0.00
48.88 78.53 2.00 0.00 0.19 0.00 49.05 66.29 2.00 0.00 0.18 0.00
49.21 57.87 2.00 0.00 0.18 0.00 49.38 58.17 2.00 0.00 0.18 0.00
49.54 61.81 2.00 0.00 0.17 0.00 49.70 65.67 2.00 0.00 0.17 0.00
49.87 67.74 2.00 0.00 0.17 0.00 50.03 68.41 2.00 0.00 0.17 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS ey (%) DF  Settlement Depth Qtn,cs FS ev (%) DF  Settlement
(ft) (in) (ft) (in)

Total estimated settlement: 0.95

Abbreviations

Qtnjest Equivalent clean sand normalized cone resistance
FS: Factor of safety against liquefaction

e, (%): Post-liquefaction volumentric strain

DF: e, depth weighting factor

Settlement: Calculated settlement
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Estimation of post-earthquake lateral Displacements
Geometric parameters: Gently sloping ground without free face (Slope 1.90 %)

Cone reim')%}gg SBTh Plot orrected norm. cone resis FS Plot

hy HAND AUGER

Depth (ft)
Depth (ft)
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Depth (ft)

T T T T 50 T T
0 100 200 300 400 1 2 3 4 0 50 100 150 200 0 0.5 1 15 2

qt (tsf) Ic (Robertson 1990) Qtn,cs Factor of safety

Abbreviations

qt: Total cone resistance (cone resistance qc corrected for pore water effects) F.S.: Factor of safety
I.: Soil Behaviour Type Index Ymax: Maximum cyclic shear strain
Qu,cs: Equivalent clean sand normalized CPT total cone resistance LDI: Lateral displacement index

Depth (ft)

Cyclic shear strain
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:: Lateral displacement index calculation ::

Depth
(ft)
20.01
20.18
20.34
20.51
20.67
20.83
21.00
21.16
21.33
21.49
21.65
21.82
21.98
22.15
22.31
22.47
22.64
22.80
22.97
23.13
23.29
23.46
23.62
23.79
23.95
24.11
24.28
24.44
24.61
24.77
24.93
25.10
25.26
25.43
25.59
25.75
25.92
26.08
26.25
26.41
26.57
26.74
26.90
27.07
27.23
27.40
27.56
27.72

e
(tsf)
131.71
137.66
132.75
127.20
128.86
134.01
140.99
156.86
182.44
201.78
199.97
188.81
175.28
164.65
146.98
130.71
124.26
127.37
129.54
126.54
120.24
119.88
126.36
134.67
137.34
131.13
121.99
123.56
143.22
167.19
157.89
116.96
68.67
40.06
29.15
34.36
59.91
87.35
103.19
110.93
118.76
128.77
134.19
140.56
142.93
141.96
136.12
126.34

Qtn

111.28
115.80
110.83
105.51
106.72
111.02
116.85
130.28
152.04
168.29
165.77
155.45
143.14
133.79
118.48
104.45
98.81
101.20
103.04
100.45
94.97
94.28
99.27
105.70
107.32
101.65
93.64
94.74
110.92
131.38
123.74
89.53
50.13
27.72
19.58
23.70
43.53
64.65
76.69
82.68
88.96
96.82
100.59
105.17
106.74
105.56
100.50
92.04

Re
(%)
1.47
1.69
2.01
2.20
2.09
1.90
1.76
1.64
1.54
1.51
1.70
1.85
2.06
2.06
2.14
2.26
2.25
2.16
1.92
1.80
1.81
1.88
1.91
1.96
2.11
2.32
2.58
2.48
2.06
1.53
1.43
1.73
2.64
3.75
3.38
2.24
1.66
1.83
1.98
1.90
1.71
1.63
1.74
1.81
1.82
1.87
1.97
2.30

Qtn,cs

143.34
153.90
159.07
160.19
157.87
156.01
157.04
165.56
182.25
196.04
199.72
195.17
190.29
181.77
170.23
160.92
155.42
154.89
149.26
143.52
138.80
140.36
145.75
153.01
159.05
160.09
160.65
158.53
160.70
163.15
153.30
131.62
120.41
114.56
95.23

83.41

90.19

112.86
127.45
130.48
130.56
135.22
141.73
148.03
149.75
150.29
148.66
150.71

FS

0.45
0.53
0.57
0.58
0.56
0.54
0.55
0.62
0.79
0.95
1.00
0.94
0.87
0.77
0.65
0.56
0.51
0.50
0.46
0.42
0.39
0.39
0.43
0.48
0.52
0.53
0.53
0.52
0.53
0.55
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.30
0.32
0.32
0.34
0.38
0.42
0.43
0.43
0.42
0.43

Dr

70.53
71.84
70.39
68.77
69.15
70.45
72.14
75.73
80.83
84.18
83.68
81.56
78.84
76.61
72.60
68.44
66.61
67.39
67.99
67.15
65.30
65.06
66.76
68.83
69.33
67.54
64.83
65.22
70.42
76.01
74.03
63.35
44.21
24.65
13.18
19.48
39.55
52.61
58.24
60.72
63.14
65.93
67.20
68.66
69.15
68.79
67.17
64.26

Gammamax
(%)
14.50
14.50
14.50
14.50
14.50
14.50
14.50
8.72
5.26
3.54
3.22
3.70
4.29
5.57
11.32
14.50
14.50
14.50
14.50
14.50
14.50
14.50
14.50
14.50
14.50
14.50
22.70
14.50
14.50
10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
22.70
22.70
22.70
14.50
14.50
14.50
14.50
14.50
14.50
22.70

Lat. disp.
(in)
0.40
0.40
0.40
0.39
0.39
0.39
0.39
0.23
0.14
0.09
0.09
0.10
0.11
0.15
0.29
0.37
0.37
0.37
0.37
0.37
0.37
0.37
0.36
0.36
0.36
0.36
0.56
0.36
0.35
0.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.53
0.53
0.52
0.33
0.33
0.33
0.33
0.33
0.32
0.50
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This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(ft)
27.89
28.05
28.22
28.38
28.54
28.71
28.87
29.04
29.20
29.36
29.53
29.69
29.86
30.02
30.18
30.35
30.51
30.68
30.84
31.00
31.17
31.33
31.50
31.66
31.82
31.99
32.15
32.32
32.48
32.64
32.81
32.97
33.14
33.30
33.46
33.63
33.79
33.96
34.12
34.28
34.45
34.61
34.78
34.94
35.10
35.27
35.43
35.60

e
(tsf)
115.69
111.37
124.30
146.68
155.73
136.15
97.14
60.90
46.46
53.53
77.83
102.63
123.77
138.12
153.69
165.67
170.99
169.35
150.56
119.48
85.79
69.71
60.88
54.98
62.89
89.34
117.07
128.58
126.17
116.44
104.47
90.23
76.14
59.60
41.80
29.24
22.14
29.39
46.37
56.09
60.39
55.92
51.90
41.95
30.49
29.40
42.22
60.56

Qtn

83.22
79.83
90.40
108.48
115.02
98.33
67.38
39.97
29.56
34.80
52.98
71.74
87.58
98.03
109.54
118.68
122.59
120.68
105.00
81.02
55.98
44.35
38.03
33.93
39.85
59.32
79.95
88.32
85.76
77.74
68.18
57.52
47.29
35.79
23.91
16.02
11.79
16.22
27.29
33.49
36.08
32.80
30.00
23.46
16.27
15.67
23.95
35.83

Re
(%)
2.55
2.47
1.93
1.55
1.63
2.12
3.04
4.54
4.99
3.82
2.53
2.07
1.97
2.03
2.02
1.90
1.85
1.96
2.44
2.97
3.68
4.09
4.36
4.30
3.10
2.15
1.79
1.75
1.98
2.34
2.88
3.36
3.90
4.48
5.09
5.08
4.52
3.39
3.05
3.27
3.52
3.98
4.21
4.55
4.58
3.86
3.08
2.98

Qtn,cs

150.08
144.42
138.50
143.32
151.53
151.34
147.99
147.81
137.18
126.80
120.47
125.87
137.19
148.20
158.44
163.04
165.07
166.70
167.31
159.90
151.60
145.66
141.62
134.14
119.64
116.79
125.24
131.45
135.73
138.99
144.75
145.71
145.82
140.17
126.84
107.04
89.35

89.12

102.64
115.14
123.27
126.88
126.09
118.93
102.71
93.39

98.42

112.36

FS

0.42
0.39
0.35
0.38
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.40
0.47
0.50
0.52
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.30
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.21

Dr

60.94
59.56
63.67
69.69
71.62
66.44
53.97
36.73
26.78
32.16
46.03
56.04
62.62
66.34
70.01
72.65
73.72
73.20
68.61
60.05
47.85
40.16
35.09
31.33
36.63
49.76
59.61
62.90
61.93
58.69
54.36
48.74
42.29
33.09
19.77
6.56
0.00
6.97
24.13
30.89
33.35
30.20
27.26
19.14
7.07
5.83
19.82
33.12

Gammamax
(%)
22.70
22.70
22.70
14.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
14.50
14.50
14.50
14.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
22.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
50.00

Lat. disp.
(in)
0.50
0.50
0.50
0.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.30
0.30
0.30
0.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.84
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This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(ft)
35.76
35.93
36.09
36.25
36.42
36.58
36.75
36.91
37.07
37.24
37.40
37.57
37.73
37.89
38.06
38.22
38.39
38.55
38.71
38.88
39.04
39.21
39.37
39.53
39.70
39.86
40.03
40.19
40.35
40.52
40.68
40.85
41.01
41.17
41.34
41.50
41.67
41.83
41.99
42.16
42.32
42.49
42.65
42.81
42.98
43.14
43.31
43.47

e
(tsf)
70.96
63.76
47.46
33.37
26.03
25.10
28.17
37.04
55.85
78.65
105.12
129.82
152.28
167.13
168.15
179.50
213.69
288.13
358.08
405.17
413.90
408.76
399.36
386.15
376.69
374.01
376.84
377.28
367.74
356.32
354.10
358.58
367.97
358.01
360.22
356.87
360.49
349.76
344.48
343.02
340.46
336.63
340.35
351.18
366.21
381.93
399.08
417.58

Qtn

42.33
37.10
26.31
17.55
13.36
12.84
14.65
20.00
31.81
47.45
66.34
85.08
101.03
111.12
110.10
117.23
142.19
201.09
254.14
287.33
293.09
288.96
281.82
271.99
263.51
260.52
262.66
263.64
256.72
248.45
245.91
248.83
255.43
248.08
249.24
246.53
248.68
240.85
235.59
232.63
229.89
226.89
230.21
239.19
249.61
260.01
271.38
283.64

Re
(%)
3.27
3.89
4.69
4.83
4.02
3.02
3.10
3.29
3.18
2.24
1.67
1.22
1.22
1.30
1.60
1.74
1.58
1.09
0.84
0.72
0.78
0.91
1.01
1.12
1.17
1.20
1.17
1.11
1.07
1.03
1.06
1.06
1.04
0.99
0.92
0.93
0.92
0.99
1.06
1.14
1.17
1.16
1.10
1.02
0.93
0.83
0.74
0.68

Qtn,cs

126.27
131.68
126.60
108.66
89.36
77.56
82.45
95.13
111.18
108.25
110.20
113.43
127.40
138.49
146.20
156.75
174.60
211.22
254.14
287.33
293.09
288.96
281.82
271.99
266.78
265.87
266.22
263.72
256.14
248.45
246.77
249.15
255.43
248.08
249.24
246.53
248.68
240.85
238.32
239.93
238.87
235.83
236.01
239.53
249.61
260.01
271.38
283.64

FS

0.27
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.32
0.36
0.43
0.56
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Dr

38.62
34.27
22.93
9.56
0.55
0.00
3.61
13.87
29.19
42.40
53.46
61.67
67.34
70.48
70.18
72.25
78.62
90.06
97.78
100.00
100.00
100.00
100.00
100.00
98.98
98.60
98.87
99.00
98.12
97.04
96.70
97.09
97.95
96.99
97.14
96.78
97.07
96.01
95.28
94.87
94.48
94.04
94.52
95.78
97.19
98.54
99.95
100.00

Gammamax
(%)
50.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
14.50
14.50
14.50
10.58
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Lat. disp.
(in)
0.83
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.22
0.22
0.22
0.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(ft)
43.64
43.80
43.96
44.13
44.29
44.46
44.62
44.78
44.95
45.11
45.28
45.44
45.60
45.77
45.93
46.10
46.26
46.42
46.59
46.75
46.92
47.08
47.24
47.41
47.57
47.74
47.90
48.06
48.23
48.39
48.56
48.72
48.88
49.05
49.21
49.38
49.54
49.70
49.87
50.03

qt
(tsf)
430.79
437.52
437.08
441.78
454.80
470.25
474.75
471.24
464.89
466.35
475.18
478.24
473.31
458.75
448.96
438.25
427.89
416.71
408.27
385.95
334.85
234.89
134.27
60.37
38.23
34.33
36.15
35.15
41.89
48.93
51.19
41.07
29.46
26.79
25.86
24.95
24.91
34.06
43.55
72.04

Abbreviations

Qe

Qtn:

Rf:

Qtn,cs:

FS:

Dr:
Gammamax:
Lat. disp.:

Total cone resistance

Qtn

292.25
296.42
295.69
298.47
306.89
316.93
319.53
316.70
311.96
312.49
317.98
319.59
315.82
305.60
298.62
291.05
283.74
275.89
269.90
254.69
220.41
146.13
75.77
29.22
16.97
15.15
16.17
15.31
18.85
22.59
23.68
17.91
11.98
10.75
10.50
9.97
9.82
14.67
19.99
37.61

Re
(%)
0.62
0.60
0.58
0.57
0.53
0.52
0.57
0.64
0.70
0.69
0.72
0.75
0.81
0.74
0.65
0.59
0.59
0.58
0.61
0.70
0.86
1.14
1.64
2.61
2.63
2.03
1.91
2.42
2.47
2.52
2.63
3.14
3.27
2.40
1.74
1.84
2.18
1.83
1.58
0.97

Qtn,cs

292.25
296.42
295.69
298.47
306.89
316.93
319.53
316.70
311.96
312.49
317.98
319.59
315.82
305.60
298.62
291.05
283.74
275.89
269.90
254.69
220.41
164.91
117.32
97.47
80.91
69.30
68.88
75.21
81.44
87.45
90.80
89.52
78.53
66.29
57.87
58.17
61.81
65.67
67.74
68.41

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Dr

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.77
97.86
93.08
79.52
57.84
26.40
8.45
4.71
6.86
5.05
11.92
17.89
19.45
10.24
0.00
0.00
0.00
0.00
0.00
3.65
13.86
34.72

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Lat. disp.
(in)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total estimated displacement: 19.48

Adjusted cone resistance to an effective overburden stress of 1 atm
Friction ration
Adjusted and corrected cone resistance due to fines

Calculated factor of safety against liquefaction

Calculated relative density

Calculated maximum cyclic shear strain
Lateral displacement

CLig v.1.7.6.49 - CPT Liquefaction Assessment Software - Report created on: 5/6/2015, 2:49:44 PM

Project file: S:\2014 - 2019\2014\Projects\100s\14-108\14-108-CPTLig-2013Update-2.clq

287



This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Strength loss calculation (Robertson (2009) ::

Depth
(ft)
0.16
0.33
0.49
0.66
0.82
0.98
1.15
1.31
1.48
1.64
1.80
1.97
2.13
2.30
2.46
2.62
2.79
2.95
3.12
3.28
3.44
3.61
3.77
3.94
4.10
4.27
4.43
4.59
4.76
4.92
5.09
5.25
5.41
5.58
5.74
5.91
6.07
6.23
6.40
6.56
6.73
6.89
7.05
7.22
7.38
7.55
7.71
7.87

e
(tsf)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

67.96
101.49
101.27
102.99
105.10
105.11
102.79

98.98

90.48

84.45

79.34

81.84

85.99

91.38

95.60

96.75

96.72

96.99

Qtn

-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
108.69
162.56
162.17
164.92
168.30
168.30
164.55
158.42
144.75
135.04
126.81
130.81
137.47
144.75
148.46
148.58
147.11
145.20

Ke

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.28
1.15
1.15
1.15
1.14
1.14
1.13
1.13
1.16
1.21
1.26
1.24
1.21
1.17
1.15
1.16
1.17
1.16

Qtn,cs

-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
138.78
187.25
186.90
188.87
191.61
192.25
186.12
178.93
167.39
163.02
159.74
162.17
166.24
169.66
171.41
172.25
171.84
168.26

L

-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
1.98
1.86
1.86
1.85
1.84
1.85
1.83
1.83
1.86
1.92
1.97
1.95
1.92
1.88
1.86
1.87
1.88
1.87

Su(liq)/olv

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.84
0.90
0.90
0.90
0.90
0.90
0.90
0.89
0.88
0.87
0.86
0.87
0.87
0.88
0.88
0.88
0.88
0.88

su(peak)/c'v

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.84
0.90
0.90
0.90
0.90
0.90
0.90
0.89
0.88
0.87
0.86
0.87
0.87
0.88
0.88
0.88
0.88
0.88
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This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)
8.04
8.20
8.37
8.53
8.69
8.86
9.02
9.19
9.35
9.51
9.68
9.84
10.01
10.17
10.33
10.50
10.66
10.83
10.99
11.15
11.32
11.48
11.65
11.81
11.98
12.14
12.30
12.47
12.63
12.80
12.96
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44
14.60
14.76
14.93
15.09
15.26
15.42
15.58
15.75

e
(tsf)
98.86
103.61
111.27
120.78
126.86
129.25
131.01
137.73
143.22
137.01
120.25
100.79
89.64
84.45
83.83
91.26
104.34
121.37
135.72
146.34
150.12
144.20
126.06
98.56
67.48
43.30
37.54
40.17
41.10
33.40
28.63
37.98
53.81
74.99
90.45
99.29
97.99
94.76
93.51
94.06
94.64
95.71
95.97
96.07
101.61
114.39
129.54
136.84

Qtn

145.03
148.86
157.72
169.39
177.10
179.38
180.28
186.12
189.66
179.46
157.78
133.86
119.49
111.97
109.84
117.42
131.63
150.17
165.42
176.38
179.58
171.89
150.72
119.03
82.70
53.75
46.01
48.34
48.84
39.71
33.83
43.89
60.80
82.97
98.63
107.16
105.16
101.19
99.20
99.03
98.92
99.38
99.01
98.34
103.07
114.94
128.85
135.04

Ke

1.14
1.11
1.11
1.11
1.13
1.14
1.15
1.13
1.09
1.09
1.13
1.23
1.32
1.36
1.35
1.29
1.22
1.17
1.14
1.12
1.13
1.16
1.24
1.44
1.92
2.83
2.88
2.53
2.44
3.13
3.63
2.63
1.89
1.48
1.33
1.28
1.31
1.37
1.40
1.40
1.42
1.45
1.49
1.49
1.41
1.30
1.18
1.13

Qtn,cs

165.04
165.68
174.54
187.58
199.29
204.74
207.29
209.48
207.57
196.03
178.74
164.77
157.43
152.11
148.16
151.35
161.04
175.09
187.78
198.00
202.57
198.66
186.25
171.09
158.84
151.98
132.47
122.28
119.26
124.23
122.72
115.26
115.18
122.49
131.22
137.35
138.28
138.70
139.09
139.12
140.57
143.91
147.77
146.76
145.81
149.98
152.20
152.88

L

1.84
1.81
1.80
1.80
1.82
1.85
1.86
1.83
1.78
1.78
1.83
1.94
2.01
2.04
2.04
1.99
1.93
1.87
1.84
1.82
1.83
1.86
1.95
2.09
2.29
2.51
2.52
2.45
2.43
2.57
2.65
2.47
2.28
2.11
2.02
1.99
2.01
2.05
2.07
2.07
2.08
2.10
2.12
2.12
2.08
2.00
1.89
1.83

Su(liq)/olv

0.88
0.88
0.89
0.90
0.91
0.91
0.91
0.92
0.92
0.91
0.89
0.87
0.85
0.84
0.84
0.85
0.87
0.89
0.90
0.91
0.91
0.91
0.89
0.85
0.80
0.74
0.72
0.73
0.73
0.71
2.33
0.72
0.76
0.80
0.83
0.84
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.82
0.83
0.85
0.86
0.87

su(peak)/c'v

0.88
0.88
0.89
0.90
0.91
0.91
0.91
0.92
0.92
0.91
0.89
0.87
0.85
0.84
0.84
0.85
0.87
0.89
0.90
0.91
0.91
0.91
0.89
0.85
0.80
0.74
0.72
0.73
0.73
0.71
2.33
0.72
0.76
0.80
0.83
0.84
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.82
0.83
0.85
0.86
0.87
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This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)
15.91
16.08
16.24
16.40
16.57
16.73
16.90
17.06
17.22
17.39
17.55
17.72
17.88
18.04
18.21
18.37
18.54
18.70
18.86
19.03
19.19
19.36
19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21.00
21.16
21.33
21.49
21.65
21.82
21.98
22.15
22.31
22.47
22.64
22.80
22.97
23.13
23.29
23.46
23.62

e
(tsf)
131.77
124.10
119.75
120.47
115.05
101.09
82.62
74.94
85.83
133.14
173.14
196.65
186.05
175.70
173.82
178.86
184.23
183.20
176.93
164.80
141.54
104.91
82.51
84.97
110.07
131.71
137.66
132.75
127.20
128.86
134.01
140.99
156.86
182.44
201.78
199.97
188.81
175.28
164.65
146.98
130.71
124.26
127.37
129.54
126.54
120.24
119.88
126.36

Qtn

129.15
121.08
116.24
116.28
110.37
96.28

78.01

70.13

79.86

123.68
160.30
181.19
170.13
159.38
156.58
160.19
164.13
162.29
155.70
143.88
122.34
89.37

69.41

71.29

92.91

111.28
115.80
110.83
105.51
106.72
111.02
116.85
130.28
152.04
168.29
165.77
155.45
143.14
133.79
118.48
104.45
98.81

101.20
103.04
100.45
94.97

94.28

99.27

Ke

1.12
1.18
1.25
1.31
1.41
1.60
1.97
2.17
1.90
1.33
1.18
1.15
1.24
1.33
1.36
1.34
1.31
1.29
1.31
1.35
1.46
1.71
1.87
1.70
1.39
1.29
1.33
1.44
1.52
1.48
1.41
1.34
1.27
1.20
1.16
1.20
1.26
1.33
1.36
1.44
1.54
1.57
1.53
1.45
1.43
1.46
1.49
1.47

Qtn,cs

144.74
142.89
145.24
152.26
156.00
154.14
153.66
152.52
151.87
164.09
188.96
209.06
210.61
211.94
213.66
214.79
214.68
209.26
203.20
194.91
178.46
152.57
130.13
121.55
129.48
143.34
153.90
159.07
160.19
157.87
156.01
157.04
165.56
182.25
196.04
199.72
195.17
190.29
181.77
170.23
160.92
155.42
154.89
149.26
143.52
138.80
140.36
145.75

L

1.82
1.89
1.96
2.01
2.08
2.17
2.31
2.36
2.29
2.02
1.89
1.86
1.95
2.02
2.05
2.03
2.01
1.99
2.00
2.04
2.10
2.22
2.28
2.22
2.06
1.99
2.02
2.09
2.13
2.11
2.07
2.03
1.98
191
1.87
1.92
1.96
2.02
2.04
2.09
2.14
2.16
2.14
2.10
2.09
2.10
2.12
2.11

Su(liq)/olv

0.86
0.85
0.85
0.85
0.84
0.82
0.79
0.78
0.80
0.86
0.90
0.91
0.90
0.89
0.89
0.90
0.90
0.90
0.89
0.88
0.86
0.81
0.78
0.78
0.82
0.84
0.85
0.84
0.83
0.84
0.84
0.85
0.87
0.89
0.90
0.90
0.89
0.88
0.87
0.85
0.83
0.83
0.83
0.83
0.83
0.82
0.82
0.83

su(peak)/c'v

0.86
0.85
0.85
0.85
0.84
0.82
0.79
0.78
0.80
0.86
0.90
0.91
0.90
0.89
0.89
0.90
0.90
0.90
0.89
0.88
0.86
0.81
0.78
0.78
0.82
0.84
0.85
0.84
0.83
0.84
0.84
0.85
0.87
0.89
0.90
0.90
0.89
0.88
0.87
0.85
0.83
0.83
0.83
0.83
0.83
0.82
0.82
0.83
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This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)
23.79
23.95
24.11
24.28
24.44
24.61
24.77
24.93
25.10
25.26
25.43
25.59
25.75
25.92
26.08
26.25
26.41
26.57
26.74
26.90
27.07
27.23
27.40
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71
28.87
29.04
29.20
29.36
29.53
29.69
29.86
30.02
30.18
30.35
30.51
30.68
30.84
31.00
31.17
31.33
31.50

e
(tsf)
134.67
137.34
131.13
121.99
123.56
143.22
167.19
157.89
116.96
68.67
40.06
29.15
34.36
59.91
87.35
103.19
110.93
118.76
128.77
134.19
140.56
142.93
141.96
136.12
126.34
115.69
111.37
124.30
146.68
155.73
136.15
97.14
60.90
46.46
53.53
77.83
102.63
123.77
138.12
153.69
165.67
170.99
169.35
150.56
119.48
85.79
69.71
60.88

Qtn

105.70
107.32
101.65
93.64
94.74
110.92
131.38
123.74
89.53
50.13
27.72
19.58
23.70
43.53
64.65
76.69
82.68
88.96
96.82
100.59
105.17
106.74
105.56
100.50
92.04
83.22
79.83
90.40
108.48
115.02
98.33
67.38
39.97
29.56
34.80
52.98
71.74
87.58
98.03
109.54
118.68
122.59
120.68
105.00
81.02
55.98
44.35
38.03

Ke

1.45
1.48
1.58
1.72
1.67
1.45
1.24
1.24
1.47
2.40
4.13
4.86
3.52
2.07
1.75
1.66
1.58
1.47
1.40
1.41
1.41
1.40
1.42
1.48
1.64
1.80
1.81
1.53
1.32
1.32
1.54
2.20
3.70
4.64
3.64
2.27
1.75
1.57
1.51
1.45
1.37
1.35
1.38
1.59
1.97
2.71
3.28
3.72

Qtn,cs

153.01
159.05
160.09
160.65
158.53
160.70
163.15
153.30
131.62
120.41
114.56
95.23

83.41

90.19

112.86
127.45
130.48
130.56
135.22
141.73
148.03
149.75
150.29
148.66
150.71
150.08
144.42
138.50
143.32
151.53
151.34
147.99
147.81
137.18
126.80
120.47
125.87
137.19
148.20
158.44
163.04
165.07
166.70
167.31
159.90
151.60
145.66
141.62

L

2.10
2.11
2.16
2.22
2.20
2.10
1.95
1.95
2.11
2.42
2.72
2.81
2.63
2.34
2.23
2.20
2.16
2.11
2.07
2.07
2.07
2.07
2.08
2.11
2.19
2.25
2.25
2.14
2.02
2.01
2.14
2.37
2.66
2.78
2.65
2.39
2.23
2.16
2.13
2.10
2.05
2.03
2.06
2.17
2.31
2.49
2.59
2.66

Su(liq)/olv

0.84
0.84
0.83
0.82
0.82
0.84
0.87
0.86
0.81
0.73
1.80
1.28
1.52
0.72
0.77
0.79
0.80
0.81
0.82
0.83
0.83
0.84
0.83
0.83
0.82
0.80
0.80
0.81
0.84
0.85
0.82
0.77
2.55
1.92
2.22
0.74
0.78
0.81
0.82
0.84
0.85
0.86
0.85
0.83
0.80
0.75
0.72
2.42

su(peak)/c'v

0.84
0.84
0.83
0.82
0.82
0.84
0.87
0.86
0.81
0.73
1.80
1.28
1.52
0.72
0.77
0.79
0.80
0.81
0.82
0.83
0.83
0.84
0.83
0.83
0.82
0.80
0.80
0.81
0.84
0.85
0.82
0.77
2.55
1.92
2.22
0.74
0.78
0.81
0.82
0.84
0.85
0.86
0.85
0.83
0.80
0.75
0.72
2.42
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This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)
31.66
31.82
31.99
32.15
32.32
32.48
32.64
32.81
32.97
33.14
33.30
33.46
33.63
33.79
33.96
34.12
34.28
34.45
34.61
34.78
34.94
35.10
35.27
35.43
35.60
35.76
35.93
36.09
36.25
36.42
36.58
36.75
36.91
37.07
37.24
37.40
37.57
37.73
37.89
38.06
38.22
38.39
38.55
38.71
38.88
39.04
39.21
39.37

qt
(tsf)
54.98
62.89
89.34
117.07
128.58
126.17
116.44
104.47
90.23
76.14
59.60
41.80
29.24
22.14
29.39
46.37
56.09
60.39
55.92
51.90
41.95
30.49
29.40
42.22
60.56
70.96
63.76
47.46
33.37
26.03
25.10
28.17
37.04
55.85
78.65
105.12
129.82
152.28
167.13
168.15
179.50
213.69
288.13
358.08
405.17
413.90
408.76
399.36

Qtn

33.93
39.85
59.32
79.95
88.32
85.76
77.74
68.18
57.52
47.29
35.79
23.91
16.02
11.79
16.22
27.29
33.49
36.08
32.80
30.00
23.46
16.27
15.67
23.95
35.83
42.33
37.10
26.31
17.55
13.36
12.84
14.65
20.00
31.81
47.45
66.34
85.08
101.03
111.12
110.10
117.23
142.19
201.09
254.14
287.33
293.09
288.96
281.82

Ke

3.95
3.00
1.97
1.57
1.49
1.58
1.79
2.12
2.53
3.08
3.92
5.31
6.68
7.58
5.49
3.76
3.44
3.42
3.87
4.20
5.07
6.31
5.96
4.11
3.14
2.98
3.55
4.81
6.19
6.69
6.04
5.63
4.76
3.49
2.28
1.66
1.33
1.26
1.25
1.33
1.34
1.23
1.05
1.00
1.00
1.00
1.00
1.00

Qtn,cs

134.14
119.64
116.79
125.24
131.45
135.73
138.99
144.75
145.71
145.82
140.17
126.84
107.04
89.35
89.12
102.64
115.14
123.27
126.88
126.09
118.93
102.71
93.39
98.42
112.36
126.27
131.68
126.60
108.66
89.36
77.56
82.45
95.13
111.18
108.25
110.20
113.43
127.40
138.49
146.20
156.75
174.60
211.22
254.14
287.33
293.09
288.96
281.82

L

2.69
2.54
2.31
2.16
2.12
2.16
2.25
2.35
2.45
2.56
2.69
2.86
2.99
3.07
2.88
2.67
2.62
2.61
2.68
2.73
2.83
2.96
2.93
2.72
2.57
2.54
2.64
2.80
2.95
3.00
2.93
2.89
2.80
2.63
2.39
2.20
2.02
1.97
1.96
2.02
2.03
1.94
1.72
1.56
1.48
1.50
1.55
1.60

Su(liq)/olv

2.17
0.71
0.76
0.80
0.81
0.81
0.79
0.77
0.75
0.73
2.28
1.57
1.07
0.79
1.07
1.73
2.10
2.26
2.08
1.92
1.53
1.08
1.04
1.53
0.69
0.71
2.33
1.70
1.17
0.89
0.85
0.97
1.29
1.99
0.73
0.77
0.80
0.83
0.84
0.84
0.85
0.88
0.93
0.97
0.99
0.99
0.99
0.98

Su(peak)/c'v

2.17
0.71
0.76
0.80
0.81
0.81
0.79
0.77
0.75
0.73
2.28
1.57
1.07
0.79
1.07
1.73
2.10
2.26
2.08
1.92
1.53
1.08
1.04
1.53
0.69
0.71
2.33
1.70
1.17
0.89
0.85
0.97
1.29
1.99
0.73
0.77
0.80
0.83
0.84
0.84
0.85
0.88
0.93
0.97
0.99
0.99
0.99
0.98
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This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)
39.53
39.70
39.86
40.03
40.19
40.35
40.52
40.68
40.85
41.01
41.17
41.34
41.50
41.67
41.83
41.99
42.16
42.32
42.49
42.65
42.81
42.98
43.14
43.31
43.47
43.64
43.80
43.96
44.13
44.29
44.46
44.62
44.78
44.95
45.11
45.28
45.44
45.60
45.77
45.93
46.10
46.26
46.42
46.59
46.75
46.92
47.08
47.24

qt
(tsf)

386.15
376.69
374.01
376.84
377.28
367.74
356.32
354.10
358.58
367.97
358.01
360.22
356.87
360.49
349.76
344.48
343.02
340.46
336.63
340.35
351.18
366.21
381.93
399.08
417.58
430.79
437.52
437.08
441.78
454.80
470.25
474.75
471.24
464.89
466.35
475.18
478.24
473.31
458.75
448.96
438.25
427.89
416.71
408.27
385.95
334.85
234.89
134.27

Qtn

271.99
263.51
260.52
262.66
263.64
256.72
248.45
245.91
248.83
255.43
248.08
249.24
246.53
248.68
240.85
235.59
232.63
229.89
226.89
230.21
239.19
249.61
260.01
271.38
283.64
292.25
296.42
295.69
298.47
306.89
316.93
319.53
316.70
311.96
312.49
317.98
319.59
315.82
305.60
298.62
291.05
283.74
275.89
269.90
254.69
220.41
146.13
75.77

Ke

1.00
1.01
1.02
1.01
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.01
1.03
1.04
1.04
1.03
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.13
1.55

Qtn,cs

271.99
266.78
265.87
266.22
263.72
256.14
248.45
246.77
249.15
255.43
248.08
249.24
246.53
248.68
240.85
238.32
239.93
238.87
235.83
236.01
239.53
249.61
260.01
271.38
283.64
292.25
296.42
295.69
298.47
306.89
316.93
319.53
316.70
311.96
312.49
317.98
319.59
315.82
305.60
298.62
291.05
283.74
275.89
269.90
254.69
220.41
164.91
117.32

L

1.64
1.66
1.67
1.66
1.65
1.64
1.64
1.65
1.65
1.63
1.62
1.60
1.61
1.60
1.63
1.66
1.69
1.70
1.70
1.68
1.65
1.60
1.55
1.51
1.47
1.43
1.41
1.40
1.40
1.36
1.35
1.37
1.41
1.45
1.44
1.45
1.46
1.49
1.47
1.44
1.42
1.42
1.42
1.45
1.51
1.61
1.83
2.15

Su(liq)/olv

0.98
0.97
0.97
0.97
0.97
0.97
0.96
0.96
0.96
0.97
0.96
0.96
0.96
0.96
0.96
0.96
0.95
0.95
0.95
0.95
0.96
0.96
0.97
0.98
0.99
0.99
0.99
0.99
0.99
1.00
1.00
1.01
1.00
1.00
1.00
1.00
1.01
1.00
1.00
0.99
0.99
0.99
0.98
0.98
0.97
0.94
0.88
0.79

Su(peak)/c'v

0.98
0.97
0.97
0.97
0.97
0.97
0.96
0.96
0.96
0.97
0.96
0.96
0.96
0.96
0.96
0.96
0.95
0.95
0.95
0.95
0.96
0.96
0.97
0.98
0.99
0.99
0.99
0.99
0.99
1.00
1.00
1.01
1.00
1.00
1.00
1.00
1.01
1.00
1.00
0.99
0.99
0.99
0.98
0.98
0.97
0.94
0.88
0.79
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This software is licensed to: Petra Geotechnical

CPT name: 075C06

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)
47.41
47.57
47.74
47.90
48.06
48.23
48.39
48.56
48.72
48.88
49.05
49.21
49.38
49.54
49.70
49.87
50.03

qt
(tsf)

60.37
38.23
34.33
36.15
35.15
41.89
48.93
51.19
41.07
29.46
26.79
25.86
24.95
24.91
34.06
43.55
72.04

Abbreviations

Qe

Ke:

Qtn,cs:

Ic:
su(liq)/clv:
su(peak)/olv:

Qtn

29.22
16.97
15.15
16.17
15.31
18.85
22.59
23.68
17.91
11.98
10.75
10.50
9.97
9.82
14.67
19.99
37.61

Ke

3.34
4.77
4.57
4.26
4.91
4.32
3.87
3.83
5.00
6.56
6.16
5.51
5.84
6.29
4.48
3.39
1.82

Total cone resistance

Cone resistance correction factor due to fines

Qtn,cs

97.47
80.91
69.30
68.88
75.21
81.44
87.45
90.80
89.52
78.53
66.29
57.87
58.17
61.81
65.67
67.74
68.41

L

2.60
2.80
2.77
2.74
2.82
2.74
2.68
2.68
2.82
2.98
2.95
2.88
2.91
2.96
2.76
2.61
2.26

Su(liq)/olv

1.77
1.08
0.26
0.30
0.98
1.19
1.40
1.46
1.15
0.80
0.22
0.19
0.21
0.23
0.30
0.31
0.18

Adjusted and corrected cone resistance due to fines

Soil behavior type index
Calculated liquefied undrained strength ratio

Calculated peak undrained strength ratio

Su(peak)/c'v

1.77
1.08
0.96
1.02
0.98
1.19
1.40
1.46
1.15
0.80
0.72
0.69
0.66
0.65
0.93
1.21
0.70
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LIQUEFACTION ANALYSIS REPORT

Project title : 14-108 Aqua Del Vista Location : Coachella - NCEER 2001 MEthods
CPT file : 075C08
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 35.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthg.): 35.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: ! N/A Limit depth applied: No
Earthquake magnitude M,:  7.80 Ic cut-off value: 2.60 Trans. detect. applied: Yes Limit depth: N/A
Peak ground acceleration: 1,10 Unit weight calculation: Based on SBT Ks applied: Yes MSF method: Method based
Cone regjstance Friction Ratio, SBTn Plot CRR plot FS Plot
8+ 4
10— 6—
124 88—
14| 10—
16 12—
. 16—
” 18-
20|
= 24— 53]
~ 26— 24—
=
8 28— 26—
8 30 28]
324 304
34 30—
36— A v
38 36-] During eartgq. m
s =
40 = -
42 40 ; =
42
: S g
44_
464 46 I
1 48 : ]
50 ; ; T B e S
0 200 400 0 2 4 6 8 10 1 2 3 4 0 02 04 06 08 1 12 0 05 1 5 2
qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
w=7"2, sigma'=1 atm base curve Summary of liquefaction potential
0.8 ) I L 1 1,000 1 L 1 L1l 1 L 1 [ |

Liquefaction -

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

- 0.1 1
Normalized friction ratio (%)

L Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefaction | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
L o L L L W L L B U Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

Cone resiq%at&&R

CPT basic interpretation plots

Friction I$ﬁ$§RUGER

Pore pressil Se:

SBT Plot

Soil Behaviour Type

6 6
2
8_
HAND AUGER
10+
12+
14+
" Sand & silty sand
18+
20
Silty sand & sandy silt
2 Siity sand & sandy silt
24 Clay & silty clay
el E 26 E E & Clay & S|.Ity clay
g % - % %_ % Sand & silty sand
) o) o) ) 8 %illty zanpllt&slandy silt
ay & silty cla
= O 3 = - S silt’{/ ==
324 Silty sand & sandy silt
" Sand & silty sand
7] Silty sand & sandy silt
361 Sand & silty sand
38 Silty sand & sandy silt
401 Sand & silty sand
Silty sand & sandy silt
- Silty sand & sandy silt
Silty sand & sandy silt
4] Silty sand & sandy silt
Silty sand & sandy silt
46 Clay & silty clay
Clay &silty clay .
Silty sand & sandy silt
48 Silty sand & sandy silt
Sand & silty sand
50 T T T T B e LA L LA L L S B R
0 100 200 300 400 0 2 4 6 8 10 2 4 6 8 10 12 14 16 18
gt (tsf) Rf (%) u (psi) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 35.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes SBT legend
20:;5 to IEeSt: —— Based on Ic value  Ic cut-off value: 2.60 (K:T apl!zieg: - e Yes Bl 1. sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
arthquake magnitude M,: 7,80 Unit weight calculation: Based on SBT ay like behavior applied:  Sands only . ; - " :
Peak ground accelerationv:v 1.10 Use fill: No Limit depth applied: No . 2. Organic material . 5. Silty sand to sandy silt . 8. Very stlff sand to
Depth to water table (insitu): 35,00 ft Fill height: N/A Limit depth: N/A . 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

Norm. cone resistance

CPT basic interpretation plots (normalized)

Norm. friction ratio

HAND AUGER

2 2
4% 4
HAND AUGER
6— d 6
8 8-
10— 10
124 124
14+ 14—
16 16
18+ 18+
20— 20—
— 227 i 2
E e
= =
=} =
Q. 26 Q. 26—
[ o
Q 28 Q 28—
30 : i i 30
32 32
34+ 34
36 36
38 38
40— 40
42— 42+
44— 44
46— 46
48— 48—
50 . — — 50
0 50 100 150 200 0
Qtn

Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,;:  7.80

Peak ground acceleration: 1.10

Depth to water table (insitu): 35.00 ft

Depth to water table (erthg.):
Average results interval: 3
Ic cut-off value:

Unit weight calculation:
Use fill: No
Fill height: N/A

Fr (%)

2.60
Based on SBT

35.00 ft

Depth (ft)

Nom. pore pressure ratio

4 HAND AUGER

24—

26

Depth (ft)

28+

30

02 0 02 04 06 08 1

Fill weight: N/A
Transition detect. applied:  Yes

Ks applied: Yes

Clay like behavior applied:  Sands only
Limit depth applied: No

Limit depth: N/A

SBTh Plot

Ic (Robertson 1990)

SBTn legend

Depth (ft)

Norm. Soil Behaviour Type

Sand & sty S

Sand & silty sand

Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt
Clay &silty clay
Sand & silty sand
Clay & silty clay
Sand & silty sand
Silty sand & sandy silt
Clay

Silty sand & sandy silt
Clay &silty clay
Silty sand & sandy silt
Clay &silty clay

Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt
Clay

Silty sand & sandy silt
Clay &silty cla

CIa¥ & siIt¥ cIa¥

Clay

Clay &silty clay

Silty sand & sandy silt
Sand & silty sand

T T 1T T TTT
4 6 8 10 12 14 16 18

SBTn (Robertson 1990)

. 1. Sensitive fine grained . 4. Clayey silt to silty
. 5. Silty sand to sandy silt . 8. Very stiff sand to
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained

. 2. Organic material
. 3. Clay to silty clay

] 7. Gravely sand to sand
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This software is licensed to: Petra Geotechnical CPT name: 075C08
Liquefaction analysis overall plots (intermediate results)

Total cone resistance SBTn Index Norm. cone resistance Grain char. factor Corrected norm. cone resistai
2- 2 2 2
4 HAND AUGER A HAND AUGER o HAND AUGER A HAND AUGER
6 = o = 6 o
8 8 8 8
10— 10— 10 10
12 12 124 12—
14 14 14 14
16+ ‘ 16+ 16 16+
18- 18- 18 18-
20| 20 20-] 20
—~ 22+ —~ —~ 22+ | —~ 22 ~~ 2+
&= =4 & &= &
~ 24— g ~ 24— ~ 24— ~ 24—
< < < < <
A= A= A= = )
Q. 26 =% Q. 26— Q. 26 Q. 26—
[ [ [ ) [
O x| Q O %] O 5] O %]
30| 30 30 30
32 32 - 32
N Y o o o
36 ‘ 36 36— 361
38 38 38— 38
40 40 40 40
42 42 42 42
4 44 44 44
46 46 46 46
48 48— 48 48—
50 . , . ; 50 — 50— ; 50 —
100 200 300 400 0 50 100 150 200 0 10 0 50 100 150 200
gt (tsf) Ic (Robertson 1990) Qtn Qtn,cs
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 35.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: ' Yes
Earthquake magnitude M, 7.80 Unit weight calculation: Based on SBT ~ Clay like behavior applied:  Sands only
Peak ground acceleration: 1.10 Use fill: No Limit depth applied: No
Depth to water table (insitu): 35.00 ft Fill height: N/A Limit depth: N/A
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

CRR plot

20

22

24—

26

Depth (ft)

h 4
During earthq|

)\

50 LI T | T L
0 02 04 06 08 1 12

CRR & CSR

Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,;:  7.80

Peak ground acceleration: 1.10

Depth to water table (insitu): 35.00 ft

Liquefaction analysis overall plots

FS Plot

Depth (ft)

0 0.5 1 1.5
Factor of safety

Depth to water table (erthg.): 35.00 ft
Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: No

Fill height: N/A

LPI

20

22+

24—

26

Depth (ft)

50— ——
0 5

Fill weight:

Transition detect. applied:

K, applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

[
10

15
Liquefaction potential

N/A

Yes

Yes

Sands only
No

N/A

Depth (ft)

Vertical settlements

Lateral displacements
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. Almost certain it will liquefy N Very high risk
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

Check for strength loss plots (Robertson (2010))

Norm. cone resistance Grain char. factor Corrected norm. cone resistal SBTn Index Liquefied Su/Sig'v
2 2 2 2
4 HAND AUGER 4 HAND AUGER 4 4 HAND AUGER
6 61 ’ 61
8 8 8-
10+ 10 10
12+ 12 12
14 14 14—
16 16 16
18+ 184 - _/-/ o
20+ 20 _2_ - 20
—
) — 7 —~ 22 — — — 22
&= & & & &
~— ~— 24-] ~—r 24 ~— ~— 24—
= = = = =
R B B = B
Q Q. 26— Q. 26 - Q Q. 26
[ ()] [ (] [
Q O ] O Q O %
30 30 > 30
32 2 _— ; 32
A # ; A
36 36 36
38 38 38
40— i " — L 4 404 ( 40
P E e e 42 2
44 1 <>, . 4 i 44 | |
-
48] 48] i ) | | 48 I 48—} == Peak Su ratio
= Liqg. Su ratio
SG | | | l | I I 50 T | T | T | T | T l T | T | T | T | T 50 T T [ T | T SC T | T | T [ T T
50 100 150 200 250 300 350 0 1 2 3 4 5 6 7 8 9 10 0 50 100 150 200 0 0.1 02 03 04 05
Qtn Kc Qtn,cs Ic (Robertson 1990) Su/Sig'v
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 35.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: ' Yes
Earthquake magnitude M, 7.80 Unit weight calculation: Based on SBT ~ Clay like behavior applied:  Sands only
Peak ground acceleration: 1.10 Use fill: No Limit depth applied: No
Depth to water table (insitu): 35.00 ft Fill height: N/A Limit depth: N/A
300
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

TRANSITION LAYER DETECTION ALGORITHM REPORT

Short description

Summary Details & Plots

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software
requires a range of I, values over which the transition will be defined (typically somewhere between 1.80 < I, < 3.0) and a rate
of change of I.. Transitions typically occur when the rate of change of I. is fast (i.e. delta I.is small).

The SBT, plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

SBTn Index

Depth (ft)

Ic (Robertson 1990)

Depth (ft)

Norm. Soil Behaviour Type

HAND AUGER

Sand & ity sand

Sand & silty sand

Sy Ty o
Clay & silty clay

Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt

Sand & silty sand

Silty sand & s: silt
CIa){/ & silty clg’yIdy
Clay

Silty sand & sandy silt
Clay & silty clay

Silty sand & sandy silt
Clay & silty clay
Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt
Clay

Silty sand & sandy silt
Clay &silty clay

Clay & silty clay

Clay

Clay & silty clay

Silty sand & sandy silt
Sand & silty sand

0 1

2 3 45 6 7 8

9 10 11 12 13 14 15 16 17 18

SBTn (Robertson 1990)

Transition layer algorithm properties

I. minimum check value:

I. maximum check value:

I. change ratio value:

Minimum number of points in layer:

1.70
3.00
0.0300
3

General statistics

Total points in CPT file: 305
Total points excluded: 84
Exclusion percentage: 27.54%

Number of layers detected: 20
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

:: Field input data ::

Point ID Depth

(ft)

1 0.16

2 0.33

3 0.49

4 0.66

5 0.82

6 0.98

7 1.15

8 131

9 1.48
10 1.64
11 1.80
12 1.97
13 2.13
14 2.30
15 2.46
16 2.62
17 2.79
18 2.95
19 3.12
20 3.28
21 3.44
22 3.61
23 3.77
24 3.94
25 4.10
26 4.27
27 4.43
28 4.59
29 4.76
30 4.92
31 5.09
32 5.25
33 5.41
34 5.58
35 5.74
36 5.91
37 6.07
38 6.23
39 6.40
40 6.56
41 6.73
42 6.89
43 7.05
44 7.22
45 7.38
46 7.55
47 7.71
48 7.87

de
(tsf)
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
204.77
207.48
203.45
191.96
174.76
141.98
124.20
120.45
128.56
145.95
178.79
207.14
229.81
246.40
260.31
262.22
255.55
245.20

fs
(tsf)
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
0.62
0.69
0.68
0.54
0.65
0.65
0.77
1.01
1.30
1.61
1.81
1.84
1.82
1.76
1.72
1.60
1.58
1.73

u
(tsf)
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
-9999.00
2.09
2.09
2.11
2.14
2.16
2.93
2.56
2.32
2.21
2.09
1.98
1.89
1.78
1.71
1.66
1.59
1.51
1.55

Fines content
(%)
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.82
0.00
0.00
0.00
0.37
1.71
3.44
4.99
5.68
5.33
4.35
3.22
2.33
1.68
1.24
1.06
1.25
1.87

Unit weight
(pcf)
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
120.90
116.22
120.24
119.90
119.59
119.22
119.74
120.60
122.24
124.14
125.83
127.00
127.65
127.84
127.86
127.65
127.42
127.40
127.81
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CPT name: 075C08

:: Field input data :: (continued)

Point ID

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

Depth
(ft)
8.04
8.20
8.37
8.53
8.69
8.86
9.02
9.19
9.35
9.51
9.68
9.84
10.01
10.17
10.33
10.50
10.66
10.83
10.99
11.15
11.32
11.48
11.65
11.81
11.98
12.14
12.30
12.47
12.63
12.80
12.96
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44
14.60
14.76
14.93
15.09
15.26
15.42
15.58
15.75

de
(tsf)
231.53
220.04
217.12
218.44
214.02
204.10
189.81
180.60
213.62
233.53
248.86
257.58
264.80
264.40
257.95
252.63
245.48
239.24
226.68
216.57
212.49
217.06
219.43
226.03
238.69
254.57
270.14
282.83
295.12
302.80
308.79
318.04
334.07
343.93
353.49
356.16
356.34
355.97
352.13
357.20
367.22
375.63
385.99
386.11
379.63
363.71
343.13
309.71

fs

(tsf)
1.96
2.19
2.27
2.35
2.62
2.73
2.49
2.15
2.09
2.27
2.29
2.26
2.27
2.34
2.52
2.58
2.50
2.44
2.53
2.77
2.86
2.95
2.94
2.97
2.90
2.74
2.85
2.79
2.85
3.08
3.23
3.41
3.83
3.92
3.88
3.83
3.7
3.80
3.79
3.85
4.06
4.14
4.18
3.22
2.71
2.08
2.27
2.26

u
(tsf)
1.66
1.73
1.69
1.69
1.62
1.59
1.55
1.50
1.84
1.51
1.30
1.12
0.97
0.85
0.72
0.67
0.58
0.52
0.45
0.40
0.36
0.36
0.29
0.23
0.20
0.16
0.13
0.22
0.00
-0.14
-0.25
-0.34
-0.36
-0.43
-0.49
-0.52
-0.49
-0.50
-0.56
-0.54
-0.58
-0.59
-0.63
-0.68
-0.74
-0.68
-1.12
-1.40

Fines content
(%)
2.81
3.65
4.20
4.68
5.29
5.91
6.20
5.55
4.66
3.78
3.38
3.05
2.95
3.15
3.55
3.93
4.15
4.51
5.17
5.94
6.45
6.56
6.45
6.09
5.46
4.79
4.18
3.80
3.62
3.63
3.73
3.85
3.88
3.81
3.63
3.48
3.45
3.49
3.54
3.59
3.57
3.50
3.01
2.36
1.52
1.33
1.58
2.67

Unit weight
(pcf)
128.49
129.03
129.42
129.84
130.24
130.26
129.67
129.04
128.97
129.37
129.71
129.82
129.93
130.19
130.46
130.56
130.42
130.28
130.44
130.73
131.06
131.21
131.35
131.39
131.35
131.39
131.44
131.65
131.94
132.37
132.86
133.49
134.04
134.43
134.48
134.42
134.37
134.34
134.39
134.58
134.85
135.10
134.63
133.67
131.92
130.90
130.26
130.45
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CPT name: 075C08

:: Field input data :: (continued)

Point ID

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

Depth
(ft)
15.91
16.08
16.24
16.40
16.57
16.73
16.90
17.06
17.22
17.39
17.55
17.72
17.88
18.04
18.21
18.37
18.54
18.70
18.86
19.03
19.19
19.36
19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21.00
21.16
21.33
21.49
21.65
21.82
21.98
22.15
22.31
22.47
22.64
22.80
22.97
23.13
23.29
23.46
23.62

de
(tsf)
265.48
233.68
205.17
181.03
159.16
151.60
147.79
148.77
147.11
134.55
78.27
50.75
35.26
49.98
53.45
51.52
57.11
69.79
73.76
65.43
56.89
58.43
66.94
66.17
56.58
43.68
78.12
91.02
88.90
83.16
67.40
45.43
44.21
61.90
69.00
59.07
100.54
203.18
236.26
203.64
140.60
96.12
68.78
56.52
42.02
50.66
216.17
349.28

fs

(tsf)
2.48
2.77
3.14
3.11
2.97
2.82
2.80
2.80
2.56
2.13
1.94
1.58
1.41
0.61
0.77
0.91
1.20
1.46
1.57
1.69
1.84
1.74
1.62
1.62
1.72
1.65
1.53
1.42
1.56
1.96
2.37
2.06
1.52
0.33
0.80
1.38
1.59
1.88
2.17
1.66
1.58
1.55
1.95
2.33
1.94
2.22
3.58
3.86

u
(tsf)
-1.59
-1.69
-1.82
-1.93
-2.05
-2.21
-2.41
-2.66
-2.79
-2.93
-3.26
-3.46
-3.57
-3.60
-3.71
-2.63
-3.03
-3.28
-3.47
-3.60
-3.71
-3.71
-3.78
-3.80
-3.85
-3.84
-3.69
-3.71
-3.76
-3.74
-3.74
-3.69
-3.55
-3.44
-3.46
-2.07
-2.20
-2.20
-2.29
-2.27
-2.27
-2.25
-2.21
-2.16
-2.09
-1.95
-1.59
-1.39

Fines content
(%)
4.21
6.36
8.48
10.49
11.83
12.71
12.97
12.92
12.72
14.81
19.45
29.44
30.73
27.15
22.40
23.76
23.85
22.98
23.32
25.91
28.56
28.27
26.48
26.78
30.53
28.47
23.24
18.73
19.30
23.47
29.86
35.57
30.80
22.56
20.19
20.10
13.26
8.22
6.07
7.04
10.14
17.18
26.30
35.47
40.09
21.66
10.53
6.15

Unit weight
(pcf)
130.65
131.12
131.33
131.17
130.66
130.24
130.03
129.78
129.07
127.75
125.82
123.68
120.92
119.09
117.93
119.70
121.51
123.03
123.93
124.34
124.38
124.31
124.11
124.05
123.77
123.82
123.79
124.11
124.83
125.89
126.00
124.93
121.77
119.28
119.07
122.51
125.47
127.55
128.06
127.41
125.85
125.39
125.61
125.40
125.43
128.50
131.81
135.46
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

:: Field input data :: (continued)

Point ID

145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

Depth
(ft)
23.79
23.95
24.11
24.28
24.44
24.61
24.77
24.93
25.10
25.26
25.43
25.59
25.75
25.92
26.08
26.25
26.41
26.57
26.74
26.90
27.07
27.23
27.40
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71
28.87
29.04
29.20
29.36
29.53
29.69
29.86
30.02
30.18
30.35
30.51
30.68
30.84
31.00
31.17
31.33
31.50

de
(tsf)
451.73
420.82
460.20
436.09
399.90
384.20
374.83
357.05
335.27
317.36
278.38
218.04
155.26
105.98
62.39
55.97
75.78
76.28
60.30
50.23
73.57
69.49
47.92
26.14
28.81
53.54
95.44
237.55
245.88
183.82
100.88
82.30
122.23
151.51
147.27
123.95
112.34
105.92
101.47
93.11
81.99
78.09
71.11
67.52
92.37
158.94
210.79
239.52

fs

(tsf)
6.02
6.70
7.67
7.01
5.52
435
3.85
3.57
3.00
2.49
2.52
2.53
2.56
2.70
2.15
1.92
1.85
2.44
2.49
1.99
2.16
2.40
2.11
0.99
1.02
1.17
2.19
3.01
3.71
4.02
3.66
3.01
2.77
2.78
2.85
2.90
2.79
2.65
2.44
2.30
2.06
2.04
2.17
2.29
2.36
2.35
3.14
3.43

u
(tsf)
-1.19
-0.99
-0.92
-0.74
-0.63
-0.59
-0.52
-0.49
-0.70
-0.90
-1.08
-1.26
-1.37
-1.51
-1.62
-1.66
-1.75
-1.84
-1.95
-2.02
-1.89
-2.05
-2.09
-2.12
-2.00
-1.91
-1.91
-1.30
-1.39
-1.48
-1.55
-1.48
-0.94
-1.10
-1.21
-1.28
-1.31
-1.35
-1.35
-1.39
-1.42
-1.44
-1.46
-1.49
-1.37
-1.35
-1.35
-1.26

Fines content
(%)
5.42
5.84
6.33
6.14
5.63
4.90
4.43
4.23
4.06
4.24
5.37
8.29
13.43
21.07
29.57
32.08
30.75
31.49
35.93
35.86
34.15
34.90
41.79
49.96
43.55
31.42
16.22
11.79
11.06
15.79
23.39
26.63
21.51
17.54
17.66
19.88
22.38
23.45
24.32
25.54
27.24
29.66
32.22
31.02
22.48
15.42
11.51
10.70

Unit weight
(pcf)
137.28
137.28
137.28
137.28
137.28
135.92
134.71
133.71
132.54
131.44
130.68
130.21
129.63
128.30
126.74
125.41
125.93
126.63
126.46
126.13
126.14
126.24
124.14
121.21
119.46
123.00
127.63
131.06
132.78
132.65
131.29
129.93
129.59
129.86
129.98
129.75
129.30
128.72
128.11
127.30
126.63
126.26
126.36
126.88
127.86
129.60
131.21
132.23
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

:: Field input data :: (continued)

Point ID

193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

Depth
(ft)
31.66
31.82
31.99
32.15
32.32
32.48
32.64
32.81
32.97
33.14
33.30
33.46
33.63
33.79
33.96
34.12
34.28
34.45
34.61
34.78
34.94
35.10
35.27
35.43
35.60
35.76
35.93
36.09
36.25
36.42
36.58
36.75
36.91
37.07
37.24
37.40
37.57
37.73
37.89
38.06
38.22
38.39
38.55
38.71
38.88
39.04
39.21
39.37

de
(tsf)
225.48
162.26
89.58
47.61
32.78
31.83
25.16
28.08
29.46
40.95
108.71
211.72
296.93
347.28
376.62
383.10
386.02
387.71
402.70
418.76
437.72
435.97
416.52
437.90
459.16
481.31
448.81
385.03
304.27
191.63
103.40
94.15
88.50
97.53
79.65
61.19
113.51
107.36
145.70
220.99
240.78
229.04
219.89
194.36
171.75
154.64
142.75
129.24

fs

(tsf)
3.34
3.15
2.91
1.80
1.10
0.47
0.02
0.02
0.88
1.03
2.13
3.06
3.78
4.09
4.38
4.66
5.13
5.25
5.06
6.18
7.22
8.04
8.23
8.14
8.24
8.32
7.31
6.57
5.78
4.42
3.72
3.70
3.22
3.27
1.88
2.03
2.56
3.71
3.98
3.81
3.48
3.42
3.75
3.70
3.30
3.08
3.26
3.13

u
(tsf)
-1.26
-1.28
-1.31
-1.31
-1.19
-1.06
-0.92
-0.77
-0.52
-0.13
9.29
8.21
7.67
4.16
3.55
3.53
3.53
5.83
5.24
4.79
4.43
4.12
3.80
3.58
3.44
3.30
3.12
2.90
2.68
2.48
2.16
2.09
1.85
1.64
1.39
1.06
0.43
0.32
0.40
0.38
0.23
0.13
0.07
0.02
-0.05
-0.16
-0.32
-0.40

Fines content
(%)
11.99
16.73
25.90
39.46
46.48
43.79
32.46
39.81
43.24
32.61
18.79
11.66
8.12
6.55
6.02
6.12
6.42
6.41
6.54
6.86
7.67
8.44
8.77
8.59
7.95
7.58
7.76
8.84
11.51
17.00
25.49
33.14
33.17
31.91
33.15
29.62
30.01
25.37
20.26
14.66
11.79
11.79
13.26
14.98
16.77
18.62
20.69
22.37

Unit weight
(pcf)
132.06
131.00
128.55
124.95
119.94
113.90
105.43
109.69
115.54
122.42
127.30
131.28
133.52
134.79
135.49
136.13
136.59
136.83
137.28
137.28
137.28
137.28
137.28
137.28
137.28
137.28
137.28
137.28
136.72
134.42
132.18
130.65
130.28
128.72
127.34
126.73
128.80
130.98
132.45
132.90
132.84
132.80
132.78
132.47
131.71
131.13
130.78
130.25
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

:: Field input data :: (continued)

Point ID

241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288

Depth
(ft)
39.53
39.70
39.86
40.03
40.19
40.35
40.52
40.68
40.85
41.01
41.17
41.34
41.50
41.67
41.83
41.99
42.16
42.32
42.49
42.65
42.81
42.98
43.14
43.31
43.47
43.64
43.80
43.96
44.13
44.29
44.46
44.62
44.78
44.95
45.11
45.28
45.44
45.60
45.77
45.93
46.10
46.26
46.42
46.59
46.75
46.92
47.08
47.24

de
(tsf)
118.97
104.72
76.71
45.56
28.57
71.30
125.67
147.42
151.41
161.55
150.71
148.10
149.91
150.49
149.88
150.74
162.14
172.73
186.07
166.77
132.15
92.03
109.73
110.40
84.02
47.98
33.08
36.56
110.68
70.53
41.32
31.67
31.36
22.82
22.61
32.90
43.78
39.20
30.66
27.22
51.27
78.06
39.38
27.83
26.54
33.85
49.80
31.27

fs

(tsf)
2.68
2.61
2.86
2.21
1.55
1.13
1.71
2.08
2.35
2.40
2.44
2.20
2.27
2.59
2.83
3.01
3.17
3.40
3.55
3.67
3.61
2.89
2.55
2.24
2.69
2.54
1.85
1.24
1.38
1.64
1.03
0.85
0.76
0.78
0.99
0.90
1.58
1.88
1.74
1.42
2.07
2.33
2.21
1.51
0.95
0.11
0.35
0.89

u
(tsf)
-0.49
-0.59
-0.70
-0.79
-0.77
-0.52
-0.63
-0.83
-0.86
-0.99
-1.33
-1.76
-1.73
-1.71
-1.73
-1.76
-2.09
-2.39
-2.34
-2.32
-2.31
-2.31
-2.20
-2.21
-2.21
-2.25
-2.23
-1.42
-1.03
-1.21
-1.28
-1.26
-1.10
-0.97
-0.76
-0.59
-0.47
-0.47
-0.43
-0.34
-0.13
0.04
-0.13
-0.05
0.07
0.18
0.49
1.03

Fines content
(%)
24.15
28.29
36.50
49.99
45.99
28.69
18.72
16.30
15.65
16.02
15.97
16.36
16.60
17.42
18.37
18.54
18.14
17.20
17.55
19.64
24.35
27.23
26.97
27.40
34.64
48.61
59.40
37.28
30.20
28.87
42.33
51.25
58.58
64.90
64.97
58.59
55.87
59.99
66.91
62.08
47.90
47.09
52.06
67.40
59.31
39.98
37.82
40.38

Unit weight
(pcf)
129.45
128.82
127.70
125.62
123.31
123.59
125.45
127.59
128.57
128.96
128.78
128.59
128.74
129.38
130.05
130.61
131.17
131.75
132.13
132.07
131.09
129.84
128.48
128.22
127.66
126.33
123.83
123.19
123.30
122.97
120.86
117.97
116.77
116.91
117.36
119.86
121.92
123.16
122.55
123.11
124.77
125.88
124.86
121.90
117.39
113.51
113.28
118.91
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:: Field input data :: (continued)

Point ID

289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305

Depth
(ft)
47.41
47.57
47.74
47.90
48.06
48.23
48.39
48.56
48.72
48.88
49.05
49.21
49.38
49.54
49.70
49.87
50.03

Abbreviations

Depth:
Qe:

fs:
u:
Fines content:
Unit weight:

de
(tsf)
57.78
166.80
217.25
214.21
191.20
163.43
165.45
188.59
221.64
275.73
289.28
287.32
292.66
322.43
358.28
360.09
364.73

(tsf)

1.49
2.02
2.63
2.98
4.09
4.58
4.18
4.23
3.48
3.85
3.82
3.48
4.13
4.90
5.32
5.00
5.00

(tsf)

1.30
1.59
1.46
1.37
1.28
1.22
1.37
1.40
1.37
1.37
1.35
1.35
1.33
1.33
1.37
1.35
1.35

Fines content
(%)
26.23
16.15
12.12
13.56
17.34
20.60
20.88
17.35
13.44
10.65
9.34
9.24
9.39
9.33
8.79
8.32
8.01

Depth from free surface, at which CPT was performed (ft)

Measured cone resistance (tsf)
Sleeve friction resistance (tsf)

Pore pressure (tsf)

Percentage of fines in soil (%)

Bulk soil unit weight (pcf)

Unit weight
(pcf)
123.91
127.68
130.01
131.87
132.99
133.49
133.56
133.17
133.39
133.46
133.65
133.88
134.63
135.82
136.42
136.55
136.43
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data ::

Point ID  Depth oy Uo o' rq CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition

1 0.16 0.01 0.00 0.01 1.00 0.716 0.90 0.791 1.00 1.00 2.000 No

2 0.33 0.02 0.00 0.02 1.00 0.715 0.90 0.791 1.00 1.00 2.000 No

3 0.49 0.03 0.00 0.03 1.00 0.715 0.90 0.791 1.00 1.00 2.000 No

4 0.66 0.04 0.00 0.04 1.00 0.715 0.90 0.791 1.00 1.00 2.000 No

5 0.82 0.05 0.00 0.05 1.00 0.715 0.90 0.791 1.00 1.00 2.000 No

6 0.98 0.06 0.00 0.06 1.00 0.715 0.90 0.790 1.00 1.00 2.000 No

7 1.15 0.07 0.00 0.07 1.00 0.714 0.90 0.790 1.00 1.00 2.000 No

8 1.31 0.08 0.00 0.08 1.00 0.714 0.90 0.790 1.00 1.00 2.000 No

9 1.48 0.09 0.00 0.09 1.00 0.714 0.90 0.790 1.00 1.00 2.000 No
10 1.64 0.10 0.00 0.10 1.00 0.714 0.90 0.789 1.00 1.00 2.000 No
11 1.80 0.11 0.00 0.11 1.00 0.713 0.90 0.789 1.00 1.00 2.000 No
12 1.97 0.12 0.00 0.12 1.00 0.713 0.90 0.789 1.00 1.00 2.000 No
13 2.13 0.13 0.00 0.13 1.00 0.713 0.90 0.788 1.00 1.00 2.000 No
14 2.30 0.14 0.00 0.14 1.00 0.713 0.90 0.788 1.00 1.00 2.000 No
15 2.46 0.15 0.00 0.15 1.00 0.712 0.90 0.788 1.00 1.00 2.000 No
16 2.62 0.16 0.00 0.16 1.00 0.712 0.90 0.788 1.00 1.00 2.000 No
17 2.79 0.17 0.00 0.17 1.00 0.712 0.90 0.787 1.00 1.00 2.000 No
18 2.95 0.18 0.00 0.18 1.00 0.711 0.90 0.787 1.00 1.00 2.000 No
19 3.12 0.19 0.00 0.19 0.99 0.711 0.90 0.787 1.00 1.00 2.000 No
20 3.28 0.20 0.00 0.20 0.99 0.711 0.90 0.786 1.00 1.00 2.000 No
21 3.44 0.21 0.00 0.21 0.99 0.711 0.90 0.786 1.00 1.00 2.000 No
22 3.61 0.22 0.00 0.22 0.99 0.710 0.90 0.786 1.00 1.00 2.000 No
23 3.77 0.23 0.00 0.23 0.99 0.710 0.90 0.785 1.00 1.00 2.000 No
24 3.94 0.24 0.00 0.24 0.99 0.710 0.90 0.785 1.00 1.00 2.000 No
25 4.10 0.25 0.00 0.25 0.99 0.710 0.90 0.785 1.00 1.00 2.000 No
26 4.27 0.26 0.00 0.26 0.99 0.709 0.90 0.784 1.00 1.00 2.000 No
27 4.43 0.27 0.00 0.27 0.99 0.709 0.90 0.784 1.00 1.00 2.000 No
28 4.59 0.28 0.00 0.28 0.99 0.709 0.90 0.784 1.00 1.00 2.000 No
29 4.76 0.29 0.00 0.29 0.99 0.708 0.90 0.784 1.00 1.00 2.000 No
30 4.92 0.30 0.00 0.30 0.99 0.708 0.90 0.783 1.00 1.00 2.000 No
31 5.09 0.31 0.00 0.31 0.99 0.708 0.90 0.783 1.00 1.00 2.000 No
32 5.25 0.32 0.00 0.32 0.99 0.708 0.90 0.783 1.00 1.00 2.000 No
33 5.41 0.33 0.00 0.33 0.99 0.707 0.90 0.782 1.00 1.00 2.000 No
34 5.58 0.34 0.00 0.34 0.99 0.707 0.90 0.782 1.00 1.00 2.000 No
35 5.74 0.35 0.00 0.35 0.99 0.707 0.90 0.782 1.00 1.00 2.000 No
36 5.91 0.36 0.00 0.36 0.99 0.707 0.90 0.781 1.00 1.00 2.000 No
37 6.07 0.37 0.00 0.37 0.99 0.706 0.90 0.781 1.00 1.00 2.000 No
38 6.23 0.38 0.00 0.38 0.99 0.706 0.90 0.781 1.00 1.00 2.000 No
39 6.40 0.39 0.00 0.39 0.99 0.706 0.90 0.781 1.00 1.00 2.000 No
40 6.56 0.40 0.00 0.40 0.99 0.705 0.90 0.780 1.00 1.00 2.000 No
41 6.73 0.41 0.00 0.41 0.99 0.705 0.90 0.780 1.00 1.00 2.000 No
42 6.89 0.42 0.00 0.42 0.99 0.705 0.90 0.780 1.00 1.00 2.000 No
43 7.05 0.43 0.00 0.43 0.99 0.705 0.90 0.779 1.00 1.00 2.000 No
44 7.22 0.44 0.00 0.44 0.99 0.704 0.90 0.779 1.00 1.00 2.000 No
45 7.38 0.45 0.00 0.45 0.98 0.704 0.90 0.779 1.00 1.00 2.000 No
46 7.55 0.46 0.00 0.46 0.98 0.704 0.90 0.779 1.00 1.00 2.000 No
47 7.71 0.47 0.00 0.47 0.98 0.704 0.90 0.778 1.00 1.00 2.000 No
48 7.87 0.48 0.00 0.48 0.98 0.703 0.90 0.778 1.00 1.00 2.000 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID  Depth oy Uo o' rq CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
49 8.04 0.49 0.00 0.49 0.98 0.703 0.90 0.778 1.00 1.00 2.000 No
50 8.20 0.50 0.00 0.50 0.98 0.703 0.90 0.777 1.00 1.00 2.000 No
51 8.37 0.51 0.00 0.51 0.98 0.703 0.90 0.777 1.00 1.00 2.000 No
52 8.53 0.52 0.00 0.52 0.98 0.702 0.90 0.777 1.00 1.00 2.000 No
53 8.69 0.53 0.00 0.53 0.98 0.702 0.90 0.777 1.00 1.00 2.000 No
54 8.86 0.54 0.00 0.54 0.98 0.702 0.90 0.776 1.00 1.00 2.000 No
55 9.02 0.55 0.00 0.55 0.98 0.702 0.90 0.776 1.00 1.00 2.000 No
56 9.19 0.57 0.00 0.57 0.98 0.701 0.90 0.776 1.00 1.00 2.000 No
57 9.35 0.58 0.00 0.58 0.98 0.701 0.90 0.775 1.00 1.00 2.000 No
58 9.51 0.59 0.00 0.59 0.98 0.701 0.90 0.775 1.00 1.00 2.000 No
59 9.68 0.60 0.00 0.60 0.98 0.701 0.90 0.775 1.00 1.00 2.000 No
60 9.84 0.61 0.00 0.61 0.98 0.700 0.90 0.775 1.00 1.00 2.000 No
61 10.01 0.62 0.00 0.62 0.98 0.700 0.90 0.774 1.00 1.00 2.000 No
62 10.17 0.63 0.00 0.63 0.98 0.700 0.90 0.774 1.00 1.00 2.000 No
63 10.33 0.64 0.00 0.64 0.98 0.700 0.90 0.774 1.00 1.00 2.000 No
64 10.50 0.65 0.00 0.65 0.98 0.699 0.90 0.773 1.00 1.00 2.000 No
65 10.66 0.66 0.00 0.66 0.98 0.699 0.90 0.773 1.00 1.00 2.000 No
66 10.83 0.67 0.00 0.67 0.98 0.699 0.90 0.773 1.00 1.00 2.000 No
67 10.99 0.68 0.00 0.68 0.98 0.699 0.90 0.773 1.00 1.00 2.000 No
68 11.15 0.69 0.00 0.69 0.98 0.698 0.90 0.772 1.00 1.00 2.000 No
69 11.32 0.70 0.00 0.70 0.98 0.698 0.90 0.772 1.00 1.00 2.000 No
70 11.48 0.71 0.00 0.71 0.98 0.698 0.90 0.772 1.00 1.00 2.000 No
71 11.65 0.73 0.00 0.73 0.98 0.698 0.90 0.772 1.00 1.00 2.000 No
72 11.81 0.74 0.00 0.74 0.98 0.697 0.90 0.771 1.00 1.00 2.000 No
73 11.98 0.75 0.00 0.75 0.97 0.697 0.90 0.771 1.00 1.00 2.000 No
74 12.14 0.76 0.00 0.76 0.97 0.697 0.90 0.771 1.00 1.00 2.000 No
75 12.30 0.77 0.00 0.77 0.97 0.697 0.90 0.770 1.00 1.00 2.000 No
76 12.47 0.78 0.00 0.78 0.97 0.696 0.90 0.770 1.00 1.00 2.000 No
77 12.63 0.79 0.00 0.79 0.97 0.696 0.90 0.770 1.00 1.00 2.000 No
78 12.80 0.80 0.00 0.80 0.97 0.696 0.90 0.770 1.00 1.00 2.000 No
79 12.96 0.81 0.00 0.81 0.97 0.696 0.90 0.769 1.00 1.00 2.000 No
80 13.12 0.82 0.00 0.82 0.97 0.695 0.90 0.769 1.00 1.00 2.000 No
81 13.29 0.83 0.00 0.83 0.97 0.695 0.90 0.769 1.00 1.00 2.000 No
82 13.45 0.84 0.00 0.84 0.97 0.695 0.90 0.769 1.00 1.00 2.000 No
83 13.62 0.86 0.00 0.86 0.97 0.695 0.90 0.768 1.00 1.00 2.000 No
84 13.78 0.87 0.00 0.87 0.97 0.694 0.90 0.768 1.00 1.00 2.000 No
85 13.94 0.88 0.00 0.88 0.97 0.694 0.90 0.768 1.00 1.00 2.000 No
86 14.11 0.89 0.00 0.89 0.97 0.694 0.90 0.767 1.00 1.00 2.000 No
87 14.27 0.90 0.00 0.90 0.97 0.694 0.90 0.767 1.00 1.00 2.000 No
88 14.44 0.91 0.00 0.91 0.97 0.693 0.90 0.767 1.00 1.00 2.000 No
89 14.60 0.92 0.00 0.92 0.97 0.693 0.90 0.767 1.00 1.00 2.000 No
90 14.76 0.93 0.00 0.93 0.97 0.693 0.90 0.766 1.00 1.00 2.000 No
91 14.93 0.94 0.00 0.94 0.97 0.693 0.90 0.766 1.00 1.00 2.000 No
92 15.09 0.96 0.00 0.96 0.97 0.692 0.90 0.766 1.00 1.00 2.000 No
93 15.26 0.97 0.00 0.97 0.97 0.692 0.90 0.766 1.00 1.00 2.000 No
94 15.42 0.98 0.00 0.98 0.97 0.692 0.90 0.765 1.00 1.00 2.000 No
95 15.58 0.99 0.00 0.99 0.97 0.692 0.90 0.765 1.00 1.00 2.000 No
96 15.75 1.00 0.00 1.00 0.97 0.691 0.90 0.765 1.00 1.00 2.000 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID  Depth oy Uo o' rq CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition

97 15.91 1.01 0.00 1.01 0.97 0.691 0.90 0.764 1.00 1.00 2.000 No

98 16.08 1.02 0.00 1.02 0.97 0.691 0.90 0.764 1.00 1.00 2.000 No

99 16.24 1.03 0.00 1.03 0.97 0.691 0.90 0.764 1.00 1.00 2.000 No
100 16.40 1.04 0.00 1.04 0.97 0.690 0.90 0.764 1.00 1.00 2.000 No
101 16.57 1.05 0.00 1.05 0.97 0.690 0.90 0.763 1.00 1.00 2.000 No
102 16.73 1.06 0.00 1.06 0.96 0.690 0.90 0.763 1.00 1.00 2.000 No
103 16.90 1.07 0.00 1.07 0.96 0.690 0.90 0.763 1.00 1.00 2.000 No
104 17.06 1.08 0.00 1.08 0.96 0.689 0.90 0.762 0.99 1.00 2.000 No
105 17.22 1.09 0.00 1.09 0.96 0.689 0.90 0.762 0.99 1.00 2.000 Yes
106 17.39 1.11 0.00 1.11 0.96 0.689 0.90 0.762 0.99 1.00 2.000 Yes
107 17.55 1.12 0.00 1.12 0.96 0.688 0.90 0.761 0.99 1.00 2.000 Yes
108 17.72 1.13 0.00 1.13 0.96 0.688 0.90 0.761 0.99 1.00 2.000 Yes
109 17.88 1.14 0.00 1.14 0.96 0.688 0.90 0.761 0.98 1.00 2.000 Yes
110 18.04 1.15 0.00 1.15 0.96 0.688 0.90 0.761 0.98 1.00 2.000 Yes
111 18.21 1.15 0.00 1.15 0.96 0.687 0.90 0.760 0.98 1.00 2.000 Yes
112 18.37 1.16 0.00 1.16 0.96 0.687 0.90 0.760 0.98 1.00 2.000 No
113 18.54 1.17 0.00 1.17 0.96 0.687 0.90 0.760 0.98 1.00 2.000 No
114 18.70 1.18 0.00 1.18 0.96 0.687 0.90 0.759 0.97 1.00 2.000 No
115 18.86 1.19 0.00 1.19 0.96 0.686 0.90 0.759 0.97 1.00 2.000 Yes
116 19.03 1.21 0.00 1.21 0.96 0.686 0.90 0.759 0.97 1.00 2.000 Yes
117 19.19 1.22 0.00 1.22 0.96 0.686 0.90 0.758 0.97 1.00 2.000 Yes
118 19.36 1.23 0.00 1.23 0.96 0.685 0.90 0.758 0.97 1.00 2.000 No
119 19.52 1.24 0.00 1.24 0.96 0.685 0.90 0.758 0.96 1.00 2.000 No
120 19.69 1.25 0.00 1.25 0.96 0.685 0.90 0.757 0.96 1.00 2.000 No
121 19.85 1.26 0.00 1.26 0.96 0.684 0.90 0.757 0.96 1.00 2.000 No
122 20.01 1.27 0.00 1.27 0.96 0.684 0.90 0.757 0.96 1.00 2.000 No
123 20.18 1.28 0.00 1.28 0.96 0.684 0.90 0.756 0.96 1.00 2.000 No
124 20.34 1.29 0.00 1.29 0.96 0.684 0.90 0.756 0.96 1.00 2.000 No
125 20.51 1.30 0.00 1.30 0.96 0.683 0.90 0.756 0.95 1.00 2.000 Yes
126 20.67 1.31 0.00 1.31 0.96 0.683 0.90 0.755 0.95 1.00 2.000 Yes
127 20.83 1.32 0.00 1.32 0.95 0.683 0.90 0.755 0.95 1.00 2.000 Yes
128 21.00 1.33 0.00 1.33 0.95 0.682 0.90 0.755 0.95 1.00 2.000 Yes
129 21.16 1.34 0.00 1.34 0.95 0.682 0.90 0.754 0.95 1.00 2.000 Yes
130 21.33 1.35 0.00 1.35 0.95 0.682 0.90 0.754 0.95 1.00 2.000 Yes
131 21.49 1.36 0.00 1.36 0.95 0.681 0.90 0.754 0.94 1.00 2.000 Yes
132 21.65 1.37 0.00 1.37 0.95 0.681 0.90 0.753 0.94 1.00 2.000 No
133 21.82 1.38 0.00 1.38 0.95 0.681 0.90 0.753 0.94 1.00 2.000 No
134 21.98 1.39 0.00 1.39 0.95 0.680 0.90 0.752 0.94 1.00 2.000 No
135 22.15 1.40 0.00 1.40 0.95 0.680 0.90 0.752 0.94 1.00 2.000 No
136 22.31 1.41 0.00 1.41 0.95 0.680 0.90 0.752 0.94 1.00 2.000 Yes
137 22.47 1.42 0.00 1.42 0.95 0.679 0.90 0.751 0.93 1.00 2.000 Yes
138 22.64 1.43 0.00 1.43 0.95 0.679 0.90 0.751 0.93 1.00 2.000 Yes
139 22.80 1.44 0.00 1.44 0.95 0.679 0.90 0.751 0.93 1.00 2.000 Yes
140 22.97 1.45 0.00 1.45 0.95 0.678 0.90 0.750 0.93 1.00 2.000 Yes
141 23.13 1.46 0.00 1.46 0.95 0.678 0.90 0.750 0.93 1.00 2.000 Yes
142 23.29 1.47 0.00 1.47 0.95 0.677 0.90 0.749 0.93 1.00 2.000 Yes
143 23.46 1.48 0.00 1.48 0.95 0.677 0.90 0.749 0.93 1.00 2.000 Yes
144 23.62 1.49 0.00 1.49 0.95 0.677 0.90 0.748 0.92 1.00 2.000 Yes
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID  Depth oy Uo o' rq CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
145 23.79 1.50 0.00 1.50 0.95 0.676 0.90 0.748 0.92 1.00 2.000 No
146 23.95 1.52 0.00 1.52 0.95 0.676 0.90 0.748 0.92 1.00 2.000 No
147 24.11 1.53 0.00 1.53 0.94 0.676 0.90 0.747 0.92 1.00 2.000 No
148 24.28 1.54 0.00 1.54 0.94 0.675 0.90 0.747 0.92 1.00 2.000 No
149 24.44 1.55 0.00 1.55 0.94 0.675 0.90 0.746 0.92 1.00 2.000 No
150 24.61 1.56 0.00 1.56 0.94 0.674 0.90 0.746 0.91 1.00 2.000 No
151 24.77 1.57 0.00 1.57 0.94 0.674 0.90 0.745 0.91 1.00 2.000 No
152 24.93 1.58 0.00 1.58 0.94 0.674 0.90 0.745 0.91 1.00 2.000 No
153 25.10 1.59 0.00 1.59 0.94 0.673 0.90 0.745 0.91 1.00 2.000 No
154 25.26 1.60 0.00 1.60 0.94 0.673 0.90 0.744 0.91 1.00 2.000 No
155 25.43 1.61 0.00 1.61 0.94 0.672 0.90 0.744 0.91 1.00 2.000 No
156 25.59 1.63 0.00 1.63 0.94 0.672 0.90 0.743 0.91 1.00 2.000 Yes
157 25.75 1.64 0.00 1.64 0.94 0.671 0.90 0.743 0.90 1.00 2.000 Yes
158 25.92 1.65 0.00 1.65 0.94 0.671 0.90 0.742 0.90 1.00 2.000 Yes
159 26.08 1.66 0.00 1.66 0.94 0.671 0.90 0.742 0.90 1.00 2.000 Yes
160 26.25 1.67 0.00 1.67 0.94 0.670 0.90 0.741 0.90 1.00 2.000 No
161 26.41 1.68 0.00 1.68 0.94 0.670 0.90 0.741 0.90 1.00 2.000 No
162 26.57 1.69 0.00 1.69 0.94 0.669 0.90 0.740 0.90 1.00 2.000 No
163 26.74 1.70 0.00 1.70 0.94 0.669 0.90 0.740 0.90 1.00 2.000 No
164 26.90 1.71 0.00 1.71 0.93 0.668 0.90 0.739 0.90 1.00 2.000 No
165 27.07 1.72 0.00 1.72 0.93 0.668 0.90 0.739 0.89 1.00 2.000 No
166 27.23 1.73 0.00 1.73 0.93 0.667 0.90 0.738 0.89 1.00 2.000 No
167 27.40 1.74 0.00 1.74 0.93 0.667 0.90 0.738 0.89 1.00 2.000 No
168 27.56 1.75 0.00 1.75 0.93 0.666 0.90 0.737 0.89 1.00 2.000 Yes
169 27.72 1.76 0.00 1.76 0.93 0.666 0.90 0.736 0.89 1.00 2.000 Yes
170 27.89 1.77 0.00 1.77 0.93 0.665 0.90 0.736 0.89 1.00 2.000 Yes
171 28.05 1.78 0.00 1.78 0.93 0.665 0.90 0.735 0.89 1.00 2.000 Yes
172 28.22 1.79 0.00 1.79 0.93 0.664 0.90 0.735 0.89 1.00 2.000 Yes
173 28.38 1.80 0.00 1.80 0.93 0.664 0.90 0.734 0.88 1.00 2.000 No
174 28.54 1.81 0.00 1.81 0.93 0.663 0.90 0.734 0.88 1.00 2.000 No
175 28.71 1.82 0.00 1.82 0.93 0.663 0.90 0.733 0.88 1.00 2.000 No
176 28.87 1.83 0.00 1.83 0.93 0.662 0.90 0.732 0.88 1.00 2.000 No
177 29.04 1.84 0.00 1.84 0.93 0.662 0.90 0.732 0.88 1.00 2.000 No
178 29.20 1.86 0.00 1.86 0.92 0.661 0.90 0.731 0.88 1.00 2.000 No
179 29.36 1.87 0.00 1.87 0.92 0.660 0.90 0.730 0.88 1.00 2.000 No
180 29.53 1.88 0.00 1.88 0.92 0.660 0.90 0.730 0.88 1.00 2.000 No
181 29.69 1.89 0.00 1.89 0.92 0.659 0.90 0.729 0.88 1.00 2.000 No
182 29.86 1.90 0.00 1.90 0.92 0.659 0.90 0.729 0.87 1.00 2.000 No
183 30.02 1.91 0.00 1.91 0.92 0.658 0.90 0.728 0.87 1.00 2.000 No
184 30.18 1.92 0.00 1.92 0.92 0.658 0.90 0.727 0.87 1.00 2.000 No
185 30.35 1.93 0.00 1.93 0.92 0.657 0.90 0.727 0.87 1.00 2.000 No
186 30.51 1.94 0.00 1.94 0.92 0.656 0.90 0.726 0.87 1.00 2.000 No
187 30.68 1.95 0.00 1.95 0.92 0.656 0.90 0.725 0.87 1.00 2.000 No
188 30.84 1.96 0.00 1.96 0.92 0.655 0.90 0.725 0.87 1.00 2.000 Yes
189 31.00 1.97 0.00 1.97 0.92 0.654 0.90 0.724 0.87 1.00 2.000 Yes
190 31.17 1.98 0.00 1.98 0.91 0.654 0.90 0.723 0.87 1.00 2.000 Yes
191 31.33 1.99 0.00 1.99 0.91 0.653 0.90 0.722 0.86 1.00 2.000 Yes
192 31.50 2.00 0.00 2.00 0.91 0.653 0.90 0.722 0.86 1.00 2.000 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID  Depth oy Uo o' rq CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
193 31.66 2.01 0.00 2.01 0.91 0.652 0.90 0.721 0.86 1.00 2.000 Yes
194 31.82 2.02 0.00 2.02 0.91 0.651 0.90 0.720 0.86 1.00 2.000 Yes
195 31.99 2.03 0.00 2.03 0.91 0.651 0.90 0.719 0.86 1.00 2.000 Yes
196 32.15 2.05 0.00 2.05 0.91 0.650 0.90 0.719 0.86 1.00 2.000 Yes
197 32.32 2.05 0.00 2.05 0.91 0.649 0.90 0.718 0.86 1.00 2.000 Yes
198 32.48 2.06 0.00 2.06 0.91 0.648 0.90 0.717 0.86 1.00 2.000 No
199 32.64 2.07 0.00 2.07 0.91 0.648 0.90 0.716 0.86 1.00 2.000 Yes
200 32.81 2.08 0.00 2.08 0.90 0.647 0.90 0.716 0.86 1.00 2.000 Yes
201 32.97 2.09 0.00 2.09 0.90 0.646 0.90 0.715 0.85 1.00 2.000 Yes
202 33.14 2.10 0.00 2.10 0.90 0.646 0.90 0.714 0.85 1.00 2.000 Yes
203 33.30 2.11 0.00 2.11 0.90 0.645 0.90 0.713 0.85 1.00 2.000 Yes
204 33.46 2.12 0.00 2.12 0.90 0.644 0.90 0.712 0.85 1.00 2.000 Yes
205 33.63 2.13 0.00 2.13 0.90 0.643 0.90 0.712 0.85 1.00 2.000 Yes
206 33.79 2.14 0.00 2.14 0.90 0.643 0.90 0.711 0.85 1.00 2.000 Yes
207 33.96 2.16 0.00 2.16 0.90 0.642 0.90 0.710 0.85 1.00 2.000 No
208 34.12 2.17 0.00 2.17 0.90 0.641 0.90 0.709 0.85 1.00 2.000 No
209 34.28 2.18 0.00 2.18 0.90 0.640 0.90 0.708 0.85 1.00 2.000 No
210 34.45 2.19 0.00 2.19 0.89 0.639 0.90 0.707 0.85 1.00 2.000 No
211 34.61 2.20 0.00 2.20 0.89 0.639 0.90 0.706 0.85 1.00 2.000 No
212 34.78 2.21 0.00 2.21 0.89 0.638 0.90 0.706 0.84 1.00 2.000 No
213 34.94 2.22 0.00 2.22 0.89 0.637 0.90 0.705 0.84 1.00 2.000 No
214 35.10 2.23 0.00 2.23 0.89 0.637 0.90 0.705 0.84 1.00 0.837 No
215 35.27 2.25 0.01 2.24 0.89 0.638 0.90 0.705 0.84 1.00 0.838 No
216 35.43 2.26 0.01 2.24 0.89 0.638 0.90 0.706 0.84 1.00 0.839 No
217 35.60 2.27 0.02 2.25 0.89 0.639 0.90 0.707 0.84 1.00 0.841 No
218 35.76 2.28 0.02 2.26 0.89 0.640 0.90 0.707 0.84 1.00 0.842 No
219 35.93 2.29 0.03 2.26 0.88 0.640 0.90 0.708 0.84 1.00 0.843 No
220 36.09 2.30 0.03 2.27 0.88 0.641 0.90 0.709 0.84 1.00 2.000 Yes
221 36.25 2.31 0.04 2.27 0.88 0.641 0.90 0.709 0.84 1.00 2.000 Yes
222 36.42 2.32 0.04 2.28 0.88 0.642 0.90 0.710 0.84 1.00 2.000 Yes
223 36.58 2.34 0.05 2.29 0.88 0.642 0.90 0.710 0.84 1.00 2.000 Yes
224 36.75 2.35 0.05 2.29 0.88 0.643 0.90 0.711 0.84 1.00 2.000 Yes
225 36.91 2.36 0.06 2.30 0.88 0.643 0.90 0.711 0.84 1.00 0.850 No
226 37.07 2.37 0.06 2.30 0.88 0.643 0.90 0.712 0.84 1.00 0.851 No
227 37.24 2.38 0.07 2.31 0.87 0.644 0.90 0.712 0.84 1.00 0.852 No
228 37.40 2.39 0.07 2.31 0.87 0.644 0.90 0.713 0.84 1.00 0.853 No
229 37.57 2.40 0.08 2.32 0.87 0.645 0.90 0.713 0.83 1.00 2.000 Yes
230 37.73 241 0.09 2.32 0.87 0.645 0.90 0.713 0.83 1.00 2.000 Yes
231 37.89 2.42 0.09 2.33 0.87 0.645 0.90 0.714 0.83 1.00 2.000 Yes
232 38.06 2.43 0.10 2.34 0.87 0.646 0.90 0.714 0.83 1.00 2.000 Yes
233 38.22 2.44 0.10 2.34 0.87 0.646 0.90 0.714 0.83 1.00 2.000 Yes
234 38.39 2.45 0.11 2.35 0.86 0.646 0.90 0.715 0.83 1.00 0.858 No
235 38.55 2.46 0.11 2.35 0.86 0.646 0.90 0.715 0.83 1.00 0.859 No
236 38.71 2.47 0.12 2.36 0.86 0.647 0.90 0.715 0.83 1.00 0.860 No
237 38.88 2.49 0.12 2.36 0.86 0.647 0.90 0.715 0.83 1.00 0.861 No
238 39.04 2.50 0.13 2.37 0.86 0.647 0.90 0.716 0.83 1.00 0.862 No
239 39.21 2.51 0.13 2.38 0.86 0.647 0.90 0.716 0.83 1.00 0.862 No
240 39.37 2.52 0.14 2.38 0.86 0.647 0.90 0.716 0.83 1.00 0.863 No
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID  Depth oy Uo o' rq CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition
241 39.53 2.53 0.14 2.39 0.86 0.648 0.90 0.716 0.83 1.00 2.000 Yes
242 39.70 2.54 0.15 2.39 0.85 0.648 0.90 0.716 0.83 1.00 2.000 Yes
243 39.86 2.55 0.15 2.40 0.85 0.648 0.90 0.717 0.83 1.00 2.000 Yes
244 40.03 2.56 0.16 2.40 0.85 0.648 0.90 0.717 0.83 1.00 2.000 Yes
245 40.19 2.57 0.16 2.41 0.85 0.648 0.90 0.717 0.83 1.00 2.000 Yes
246 40.35 2.58 0.17 2.41 0.85 0.648 0.90 0.717 0.83 1.00 2.000 Yes
247 40.52 2.59 0.17 2.42 0.85 0.648 0.90 0.717 0.83 1.00 2.000 Yes
248 40.68 2.60 0.18 2.42 0.84 0.648 0.90 0.717 0.83 1.00 2.000 Yes
249 40.85 2.61 0.18 2.43 0.84 0.648 0.90 0.717 0.83 1.00 0.868 No
250 41.01 2.62 0.19 2.43 0.84 0.648 0.90 0.717 0.83 1.00 0.869 No
251 41.17 2.63 0.19 2.44 0.84 0.648 0.90 0.717 0.83 1.00 0.869 No
252 41.34 2.64 0.20 2.44 0.84 0.648 0.90 0.717 0.82 1.00 0.869 No
253 41.50 2.65 0.20 2.45 0.84 0.648 0.90 0.717 0.82 1.00 0.870 No
254 41.67 2.66 0.21 2.46 0.84 0.648 0.90 0.717 0.82 1.00 0.870 No
255 41.83 2.67 0.21 2.46 0.83 0.648 0.90 0.717 0.82 1.00 0.871 No
256 41.99 2.69 0.22 2.47 0.83 0.648 0.90 0.717 0.82 1.00 0.871 No
257 42.16 2.70 0.22 2.47 0.83 0.648 0.90 0.717 0.82 1.00 0.871 No
258 42.32 2.71 0.23 2.48 0.83 0.648 0.90 0.717 0.82 1.00 0.872 No
259 42.49 2.72 0.23 2.48 0.83 0.648 0.90 0.717 0.82 1.00 0.872 No
260 42.65 2.73 0.24 2.49 0.83 0.648 0.90 0.716 0.82 1.00 0.872 No
261 42.81 2.74 0.24 2.50 0.83 0.648 0.90 0.716 0.82 1.00 0.872 No
262 42.98 2.75 0.25 2.50 0.82 0.647 0.90 0.716 0.82 1.00 0.873 No
263 43.14 2.76 0.25 2.51 0.82 0.647 0.90 0.716 0.82 1.00 0.873 No
264 43.31 2.77 0.26 2.51 0.82 0.647 0.90 0.716 0.82 1.00 2.000 Yes
265 43.47 2.78 0.26 2.52 0.82 0.647 0.90 0.715 0.82 1.00 2.000 Yes
266 43.64 2.79 0.27 2.52 0.82 0.647 0.90 0.715 0.82 1.00 2.000 Yes
267 43.80 2.80 0.27 2.53 0.82 0.646 0.90 0.715 0.82 1.00 0.873 No
268 43.96 2.81 0.28 2.53 0.81 0.646 0.90 0.715 0.82 1.00 0.874 No
269 44.13 2.82 0.28 2.54 0.81 0.646 0.90 0.714 0.82 1.00 0.874 No
270 44.29 2.83 0.29 2.54 0.81 0.646 0.90 0.714 0.82 1.00 2.000 Yes
271 44.46 2.84 0.30 2.55 0.81 0.645 0.90 0.714 0.82 1.00 2.000 Yes
272 44.62 2.85 0.30 2.55 0.81 0.645 0.90 0.714 0.82 1.00 2.000 Yes
273 44.78 2.86 0.31 2.56 0.81 0.645 0.90 0.713 0.82 1.00 0.874 No
274 44.95 2.87 0.31 2.56 0.80 0.645 0.90 0.713 0.82 1.00 0.874 No
275 45.11 2.88 0.32 2.57 0.80 0.644 0.90 0.713 0.82 1.00 0.874 No
276 45.28 2.89 0.32 2.57 0.80 0.644 0.90 0.712 0.82 1.00 0.874 No
277 45.44 2.90 0.33 2.57 0.80 0.644 0.90 0.712 0.82 1.00 0.874 No
278 45.60 291 0.33 2.58 0.80 0.643 0.90 0.712 0.81 1.00 0.873 No
279 45.77 2.92 0.34 2.58 0.80 0.643 0.90 0.711 0.81 1.00 0.873 No
280 45.93 2.93 0.34 2.59 0.79 0.643 0.90 0.711 0.81 1.00 0.873 No
281 46.10 2.94 0.35 2.59 0.79 0.642 0.90 0.710 0.81 1.00 0.873 No
282 46.26 2.95 0.35 2.60 0.79 0.642 0.90 0.710 0.81 1.00 0.873 No
283 46.42 2.96 0.36 2.60 0.79 0.642 0.90 0.710 0.81 1.00 0.873 No
284 46.59 2.97 0.36 2.61 0.79 0.641 0.90 0.709 0.81 1.00 0.873 No
285 46.75 2.98 0.37 2.61 0.79 0.641 0.90 0.709 0.81 1.00 0.873 No
286 46.92 2.99 0.37 2.62 0.78 0.640 0.90 0.708 0.81 1.00 0.872 No
287 47.08 3.00 0.38 2.62 0.78 0.640 0.90 0.708 0.81 1.00 0.872 No
288 47.24 3.01 0.38 2.63 0.78 0.640 0.90 0.707 0.81 1.00 2.000 Yes
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:: Cyclic Stress Ratio fully adjusted (CSR*) calculation data :: (continued)

Point ID  Depth oy Uo o' ra CSR MSF CSReq Ko User CSR™  Belongs to
(ft) (tsf) (tsf) (tsf) FS transition

289 47.41 3.02 0.39 2.63 0.78 0.639 0.90 0.707 0.81 1.00 2.000 Yes
290 47.57 3.03 0.39 2.64 0.78 0.639 0.90 0.706 0.81 1.00 2.000 Yes
291 47.74 3.04 0.40 2.64 0.78 0.638 0.90 0.706 0.81 1.00 2.000 Yes
292 47.90 3.05 0.40 2.65 0.77 0.638 0.90 0.705 0.81 1.00 0.871 No
293 48.06 3.06 0.41 2.65 0.77 0.637 0.90 0.705 0.81 1.00 0.871 No
294 48.23 3.07 0.41 2.66 0.77 0.637 0.90 0.704 0.81 1.00 0.870 No
295 48.39 3.08 0.42 2.67 0.77 0.636 0.90 0.704 0.81 1.00 0.870 No
296 48.56 3.10 0.42 2.67 0.77 0.636 0.90 0.703 0.81 1.00 0.870 No
297 48.72 3.11 0.43 2.68 0.77 0.635 0.90 0.702 0.81 1.00 0.870 No
298 48.88 3.12 0.43 2.68 0.76 0.635 0.90 0.702 0.81 1.00 0.869 No
299 49.05 3.13 0.44 2.69 0.76 0.634 0.90 0.701 0.81 1.00 0.869 No
300 49.21 3.14 0.44 2.70 0.76 0.633 0.90 0.701 0.81 1.00 0.869 No
301 49.38 3.15 0.45 2.70 0.76 0.633 0.90 0.700 0.81 1.00 0.868 No
302 49.54 3.16 0.45 2.71 0.76 0.632 0.90 0.699 0.81 1.00 0.868 No
303 49.70 3.17 0.46 2.71 0.76 0.632 0.90 0.699 0.81 1.00 0.868 No
304 49.87 3.18 0.46 2.72 0.75 0.631 0.90 0.698 0.80 1.00 0.867 No
305 50.03 3.19 0.47 2.73 0.75 0.631 0.90 0.697 0.80 1.00 0.867 No

Abbreviations

Depth:  Depth from free surface, at which CPT was performed (ft)

Oy: Total overburden pressure at test point (tsf)

Uo: Water pressure at test point (tsf)

o' Effective overburden pressure based on GWT during earthquake (tsf)

ra: Nonlinear shear mass factor

CSR: Cyclic Stress Ratio

MSF: Magnitude Scaling Factor

CSReq: CSR adjusted for M=7.5

Ko: N Effective overburden stress factor

CSR™: CSR fully adjusted
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i1 Cyclic Resistance Ratio (CRR) calculation data ::

Point ID  Depth Gt L Fr n Qun Ke Qtn,cs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour
1 0.16 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
2 0.33 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
3 0.49 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
4 0.66 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
5 0.82 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
6 0.98 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
7 1.15 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
8 1.31 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
9 1.48 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
10 1.64 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
11 1.80 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
12 1.97 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
13 2.13 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
14 2.30 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
15 2.46 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
16 2.62 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
17 2.79 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
18 2.95 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
19 3.12 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
20 3.28 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
21 3.44 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
22 3.61 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
23 3.77 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
24 3.94 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
25 4.10 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
26 4.27 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
27 4.43 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
28 4.59 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
29 4.76 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
30 4.92 0.00 N/A 0.00 1.00 -1.00 1.00 N/A 4.000 No No 2.00
31 5.09 137.44 1.34 0.32 0.50 220.32 1.00 220.32 4.000 No No 2.00
32 5.25 205.26 1.20 0.32 0.50 329.28 1.00 329.28  4.000 No No 2.00
33 5.41 200.99 1.20 0.32 0.50 322.40 1.00 322.40  4.000 No No 2.00
34 5.58 190.09 1.23 0.33 0.50 304.86 1.00 304.86  4.000 No No 2.00
35 5.74 169.60 1.30 0.36 0.50 271.93 1.00 271.93 4.000 No No 2.00
36 5.91 147.02 1.42 0.47 0.50 235.63 1.00 235.63 4.000 No No 2.00
37 6.07 128.91 1.54 0.63 0.50 206.53 1.00 206.53 4.000 No No 2.00
38 6.23 124.44 1.64 0.83 0.50 196.68 1.00 196.68  4.000 No No 2.00
39 6.40 131.69 1.68 1.00 0.51 208.31 1.02 212.84  4.000 No No 2.00
40 6.56 151.13 1.66 1.04 0.51 234.27 1.01 236.18 4.000 No No 2.00
41 6.73 177.32 1.60 0.99 0.50 269.60 1.00 269.60  4.000 No No 2.00
42 6.89 205.27 1.53 0.89 0.50 308.24 1.00 308.24  4.000 No No 2.00
43 7.05 227.81 1.46 0.79 0.50 337.91 1.00 337.91 4.000 No No 2.00
44 7.22 245.53 1.41 0.72 0.50 359.85 1.00 359.85 4.000 No No 2.00
45 7.38 256.33 1.38 0.66 0.50 371.29 1.00 371.29  4.000 No No 2.00
46 7.55 259.38 1.36 0.63 0.50 371.40 1.00 37140  4.000 No No 2.00
47 7.71 254.35 1.38 0.65 0.50 360.09 1.00 360.09  4.000 No No 2.00
48 7.87 244.12 1.43 0.72 0.50 341.77 1.00 341.77  4.000 No No 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID  Depth Gt L Fr n Qun Ke Qtn,cs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour
49 8.04 232.28 1.50 0.85 0.50 321.64 1.00 321.64  4.000 No No 2.00
50 8.20 222.92 1.56 0.96 0.50 305.37 1.00 305.37  4.000 No No 2.00
51 8.37 218.56 1.59 1.04 0.50 296.24 1.00 296.24  4.000 No No 2.00
52 8.53 216.55 1.62 1.12 0.50 290.50 1.00 290.50  4.000 No No 2.00
53 8.69 212.21 1.65 1.21 0.51 282.93 1.01 284.77 4.000 No No 2.00
54 8.86 202.67 1.69 1.29 0.52 269.73 1.03 277.95 4.000 No No 2.00
55 9.02 191.53 1.70 1.29 0.52 253.26 1.04 263.61 4.000 No No 2.00
56 9.19 194.70 1.67 1.16 0.51 252.76 1.02 256.95 4.000 No No 2.00
57 9.35 209.27 1.62 1.04 0.50 267.37 1.00 267.37  4.000 No No 2.00
58 9.51 232.03 1.56 0.96 0.50 293.81 1.00 293.81 4.000 No No 2.00
59 9.68 246.68 1.54 0.92 0.50 309.60 1.00 309.60  4.000 No No 2.00
60 9.84 257.10 1.51 0.89 0.50 319.86 1.00 319.86  4.000 No No 2.00
61 10.01 262.27 1.51 0.88 0.50 323.48 1.00 323.48  4.000 No No 2.00
62 10.17 262.40 1.52 0.91 0.50 320.85 1.00 320.85 4.000 No No 2.00
63 10.33 258.34 1.55 0.96 0.50 313.21 1.00 313.21 4.000 No No 2.00
64 10.50 252.03 1.57 1.01 0.50 303.01 1.00 303.01 4.000 No No 2.00
65 10.66 245.79 1.59 1.02 0.50 293.08 1.00 293.08  4.000 No No 2.00
66 10.83 237.14 1.61 1.05 0.50 280.46 1.00 280.46  4.000 No No 2.00
67 10.99 227.50 1.65 1.14 0.50 267.26 1.00 267.72 4.000 No No 2.00
68 11.15 218.59 1.69 1.25 0.52 256.48 1.03 264.53 4.000 No No 2.00
69 11.32 215.38 1.72 1.33 0.53 251.73 1.05 264.22 4.000 No No 2.00
70 11.48 216.33 1.72 1.35 0.53 251.04 1.05 264.49 4.000 No No 2.00
71 11.65 220.84 1.72 1.34 0.53 254.03 1.05 266.62 4.000 No No 2.00
72 11.81 228.05 1.70 1.29 0.52 259.63 1.04 269.25 4.000 No No 2.00
73 11.98 239.77 1.66 1.20 0.51 269.72 1.01 273.26  4.000 No No 2.00
74 12.14 254.47 1.63 1.12 0.50 283.32 1.00 283.32 4.000 No No 2.00
75 12.30 269.18 1.59 1.04 0.50 297.63 1.00 297.63 4.000 No No 2.00
76 12.47 282.70 1.57 1.00 0.50 310.43 1.00 310.43 4.000 No No 2.00
77 12.63 293.58 1.55 0.99 0.50 320.19 1.00 320.19  4.000 No No 2.00
78 12.80 302.23 1.55 1.01 0.50 327.40 1.00 327.40  4.000 No No 2.00
79 12.96 309.87 1.56 1.05 0.50 333.42 1.00 333.42 4.000 No No 2.00
80 13.12 320.30 1.57 1.09 0.50 342.35 1.00 342.35 4.000 No No 2.00
81 13.29 332.01 1.57 1.12 0.50 352.55 1.00 352.55 4.000 No No 2.00
82 13.45 343.82 1.57 1.13 0.50 362.72 1.00 362.72 4.000 No No 2.00
83 13.62 351.19 1.55 1.11 0.50 368.10 1.00 368.10  4.000 No No 2.00
84 13.78 355.32 1.54 1.08 0.50 370.06 1.00 370.06  4.000 No No 2.00
85 13.94 356.15 1.54 1.07 0.50 368.58 1.00 368.58  4.000 No No 2.00
86 14.11 354.81 1.54 1.07 0.50 364.89 1.00 364.89 4.000 No No 2.00
87 14.27 355.09 1.55 1.08 0.50 362.93 1.00 362.93 4.000 No No 2.00
88 14.44 358.84 1.55 1.09 0.50 364.53 1.00 364.53 4.000 No No 2.00
89 14.60 366.68 1.55 1.10 0.50 370.26 1.00 370.26  4.000 No No 2.00
90 14.76 376.27 1.55 1.10 0.50 377.70 1.00 377.70 4.000 No No 2.00
91 14.93 382.57 1.51 1.01 0.50 381.77 1.00 381.77  4.000 No No 2.00
92 15.09 383.90 1.47 0.88 0.50 380.89 1.00 380.89 4.000 No No 2.00
93 15.26 376.47 1.40 0.71 0.50 371.40 1.00 371.40  4.000 No No 2.00
94 15.42 362.14 1.38 0.65 0.50 355.24 1.00 355.24  4.000 No No 2.00
95 15.58 338.83 1.40 0.65 0.50 330.50 1.00 330.50 4.000 No No 2.00
96 15.75 306.09 1.49 0.77 0.50 296.85 1.00 296.85 4.000 No No 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data

:: (continued)

Point ID  Depth Gt L Fr n Qun Ke Qtn,cs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour
97 15.91 269.60 1.59 0.93 0.50 259.95 1.00 259.95 4.000 No No 2.00
98 16.08 234.75 1.71 1.20 0.53 225.25 1.05 235.73 4.000 No No 2.00
99 16.24 206.60 1.82 1.46 0.57 197.22 1.12 220.66  4.000 No No 2.00
100 16.40 181.76 1.90 1.70 0.60 172.45 1.19 205.66 4.000 No No 2.00
101 16.57 163.90 1.96 1.82 0.62 154.46 1.25 192.84 4.000 No No 2.00
102 16.73 152.82 1.99 1.89 0.63 143.03 1.29 184.34 4.000 No No 2.00
103 16.90 149.35 2.00 1.89 0.64 138.87 1.30 180.67  4.000 No No 2.00
104 17.06 147.85 2.00 1.85 0.64 136.59 1.30 177.36  4.000 No No 2.00
105 17.22 143.44 1.99 1.75 0.63 131.67 1.29 169.74  4.000 Yes No 2.00
106 17.39 119.93 2.07 1.86 0.66 109.12 1.40 152.41 4.000 Yes No 2.00
107 17.55 87.81 2.21 2.17 0.72 78.89 1.70 134.14  4.000 Yes No 2.00
108 17.72 54.71 2.47 3.07 0.82 48.15 2.63 126.64  4.000 Yes No 2.00
109 17.88 45.28 2.50 2.72 0.83 39.35 2.77 109.17  4.000 Yes No 2.00
110 18.04 46.18 2.42 2.06 0.80 39.96 2.39 95.39 4.000 Yes No 2.00
111 18.21 51.60 2.30 1.52 0.75 44.65 1.94 86.54 4.000 Yes No 2.00
112 18.37 53.98 2.33 1.82 0.76 46.39 2.06 95.50 4.000 No No 2.00
113 18.54 59.43 2.34 2.04 0.76 50.83 2.07 105.06  4.000 No No 2.00
114 18.70 66.84 2.31 2.15 0.76 56.97 1.99 113.31 4.000 No No 2.00
115 18.86 69.61 2.32 2.30 0.76 58.96 2.02 119.02 4.000 Yes No 2.00
116 19.03 65.31 2.39 2.65 0.78 54.70 2.26 123.76  4.000 Yes No 2.00
117 19.19 60.20 2.45 2.97 0.81 49.83 2.53 126.32 4.000 Yes No 2.00
118 19.36 60.70 2.44 291 0.81 49.93 2.50 125.00 4.000 No No 2.00
119 19.52 63.79 2.40 2.65 0.79 52.30 2.32 121.30 4.000 No No 2.00
120 19.69 63.18 2.41 2.67 0.79 51.42 2.35 120.78 4.000 No No 2.00
121 19.85 55.42 2.50 3.07 0.83 44.43 2.75 122.23 4.000 No No 2.00
122 20.01 59.41 2.45 2.81 0.81 47.53 2.52 119.99 4.000 No No 2.00
123 20.18 70.89 2.32 2.20 0.76 57.06 2.01 11479  4.000 No No 2.00
124 20.34 85.96 2.19 1.77 0.71 69.65 1.65 11476  4.000 No No 2.00
125 20.51 87.64 2.21 1.91 0.72 70.53 1.69 119.16  4.000 Yes No 2.00
126 20.67 79.77 2.33 2.50 0.76 63.13 2.03 128.35 4.000 Yes No 2.00
127 20.83 65.28 2.48 3.33 0.82 50.50 2.68 135.16  4.000 Yes No 2.00
128 21.00 52.29 2.60 3.89 0.87 39.56 3.35 132.69 4.000 Yes Yes 2.00
129 21.16 50.46 2.50 2.65 0.83 38.23 2.78 106.36  4.000 Yes No 2.00
130 21.33 58.32 2.30 1.55 0.75 44.89 1.95 87.62 4.000 Yes No 2.00
131 21.49 63.28 2.24 1.35 0.73 48.84 1.76 85.80 4.000 Yes No 2.00
132 21.65 76.17 2.23 1.68 0.73 58.69 1.75 102.70  4.000 No No 2.00
133 21.82 120.90 2.01 1.35 0.64 95.37 1.32 12544  4.000 No No 2.00
134 21.98 179.96 1.80 1.05 0.56 144.87 1.11 160.80  4.000 No No 2.00
135 22.15 214.33 1.70 0.89 0.52 173.97 1.04 180.29  4.000 No No 2.00
136 22.31 193.47 1.75 0.94 0.54 155.46 1.07 166.36 4.000 Yes No 2.00
137 22.47 146.75 1.89 1.10 0.60 115.33 1.18 135.99 4.000 Yes No 2.00
138 22.64 101.80 2.14 1.68 0.69 77.03 1.54 118.71 4.000 Yes No 2.00
139 22.80 73.77 2.40 2.68 0.79 53.62 2.30 123.41 4.000 Yes No 2.00
140 22.97 55.74 2.60 3.81 0.87 39.05 3.34 130.44  4.000 Yes Yes 2.00
141 23.13 49.70 2.69 4.48 0.90 34.10 3.95 134.59  4.000 Yes Yes 2.00
142 23.29 102.92 2.28 2.54 0.74 75.07 1.88 140.78  4.000 Yes No 2.00
143 23.46 205.35 1.91 1.58 0.60 157.35 1.19 187.93 4.000 Yes No 2.00
144 23.62 339.04 1.70 1.33 0.52 266.41 1.04 276.77  4.000 Yes No 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID  Depth Gt L Fr n Qun Ke Qtn,cs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour
145 23.79 407.26 1.66 1.36 0.51 320.68 1.01 324.47  4.000 No No 2.00
146 23.95 444.24 1.69 1.53 0.52 347.47 1.03 357.14 4.000 No No 2.00
147 24.11 439.02 1.71 1.63 0.53 340.81 1.05 356.34  4.000 No No 2.00
148 24.28 432.05 1.70 1.56 0.52 334.56 1.04 347.49 4.000 No No 2.00
149 24.44 406.72 1.67 1.39 0.51 314.92 1.02 321.18 4.000 No No 2.00
150 24.61 386.30 1.63 1.19 0.50 299.43 1.00 299.43 4.000 No No 2.00
151 24.77 372.02 1.60 1.06 0.50 287.29 1.00 287.29  4.000 No No 2.00
152 24.93 355.71 1.59 0.98 0.50 273.68 1.00 273.68  4.000 No No 2.00
153 25.10 336.55 1.58 0.90 0.50 257.98 1.00 257.98  4.000 No No 2.00
154 25.26 310.32 1.59 0.86 0.50 236.97 1.00 236.97  4.000 No No 2.00
155 25.43 271.24 1.66 0.93 0.51 205.64 1.01 207.66  4.000 No No 2.00
156 25.59 217.21 1.81 1.18 0.56 159.93 1.11 177.93 4.000 Yes No 2.00
157 25.75 159.74 2.02 1.64 0.64 112.87 1.32 149.38  4.000 Yes No 2.00
158 25.92 107.86 2.26 2.32 0.74 72.48 1.83 132.43 4.000 Yes No 2.00
159 26.08 74.76 2.47 3.08 0.82 47.86 2.64 126.56  4.000 Yes No 2.00
160 26.25 64.69 2.53 3.13 0.84 40.66 2.93 119.09 4.000 No No 2.00
161 26.41 69.32 2.50 3.06 0.83 43.63 2.78 121.15 4.000 No No 2.00
162 26.57 70.76 2.52 3.27 0.83 44.20 2.86 126.43 4.000 No No 2.00
163 26.74 62.24 2.61 3.81 0.87 37.90 3.40 128.83 4.000 No Yes 2.00
164 26.90 61.34 2.61 3.71 0.87 37.14 3.39 125.92 4.000 No Yes 2.00
165 27.07 64.40 2.58 3.48 0.86 39.09 3.18 124.21 4.000 No No 2.00
166 27.23 63.63 2.59 3.59 0.86 38.29 3.27 125.21 4.000 No No 2.00
167 27.40 47.82 2.72 3.98 0.91 27.65 4.18 115.60 4.000 No Yes 2.00
168 27.56 34.26 2.87 4.22 0.97 18.89 5.38 101.65 4.000 Yes Yes 2.00
169 27.72 36.13 2.76 3.09 0.93 20.29 4.43 89.88 4.000 Yes Yes 2.00
170 27.89 59.24 2.52 2.54 0.83 35.37 2.85 100.90  4.000 Yes No 2.00
171 28.05 128.82 2.11 1.67 0.68 84.28 1.48 12470  4.000 Yes No 2.00
172 28.22 192.93 1.96 1.55 0.62 130.34 1.25 162.49 4.000 Yes No 2.00
173 28.38 222.40 1.93 1.62 0.61 150.74 1.22 183.23 4.000 No No 2.00
174 28.54 176.84 2.10 2.17 0.68 115.03 1.45 167.22 4.000 No No 2.00
175 28.71 122.31 2.32 2.96 0.76 75.29 2.03 152.53 4.000 No No 2.00
176 28.87 101.78 2.41 3.15 0.79 61.12 2.33 142.70  4.000 No No 2.00
177 29.04 118.66 2.27 2.44 0.74 73.14 1.86 136.25 4.000 No No 2.00
178 29.20 140.32 2.16 2.02 0.70 88.51 1.56 138.49 4.000 No No 2.00
179 29.36 140.89 2.16 2.04 0.70 88.44 1.57 139.12 4.000 No No 2.00
180 29.53 127.84 2.23 2.26 0.72 78.66 1.73 136.29 4.000 No No 2.00
181 29.69 114.05 2.30 2.48 0.75 68.69 1.94 133.01 4.000 No No 2.00
182 29.86 106.56 2.32 2.51 0.76 63.42 2.03 128.80  4.000 No No 2.00
183 30.02 100.15 2.35 2.51 0.77 58.98 2.11 12448  4.000 No No 2.00
184 30.18 92.17 2.38 2.51 0.78 53.58 2.23 119.28 4.000 No No 2.00
185 30.35 84.38 2.42 2.59 0.80 48.28 2.40 115.68  4.000 No No 2.00
186 30.51 77.04 2.48 2.78 0.82 43.22 2.65 114.70 4.000 No No 2.00
187 30.68 72.22 2.53 3.08 0.84 39.73 2.95 117.02 4.000 No No 2.00
188 30.84 76.98 2.51 3.03 0.83 42.49 2.81 119.26  4.000 Yes No 2.00
189 31.00 106.26 2.30 2.24 0.75 61.78 1.94 120.16  4.000 Yes No 2.00
190 31.17 154.01 2.09 1.72 0.67 94.36 1.43 135.11 4.000 Yes No 2.00
191 31.33 203.06 1.95 1.48 0.62 128.67 1.23 158.85 4.000 Yes No 2.00
192 31.50 225.24 1.91 1.48 0.60 143.51 1.20 172.34  4.000 No No 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID  Depth Gt L Fr n Qun Ke Qtn,cs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour
193 31.66 209.07 1.96 1.60 0.62 131.02 1.26 164.49  4.000 Yes No 2.00
194 31.82 159.09 2.13 2.00 0.69 95.07 1.51 143.74  4.000 Yes No 2.00
195 31.99 99.80 2.39 2.68 0.78 55.30 2.26 125.09  4.000 Yes No 2.00
196 32.15 56.64 2.68 3.55 0.90 28.56 3.86 110.28  4.000 Yes Yes 2.00
197 32.32 37.39 2.81 3.17 0.95 17.83 4.86 86.58 4.000 Yes Yes 2.00
198 32.48 29.91 2.76 1.90 0.93 14.16 4.46 63.19 4.000 No Yes 2.00
199 32.64 28.34 2.54 0.64 0.84 14.09 2.97 41.90 4.000 Yes No 2.00
200 32.81 27.56 2.69 1.20 0.90 13.09 3.91 51.17 4.000 Yes Yes 2.00
201 32.97 32.82 2.75 2.09 0.92 15.48 4.39 67.87 4.000 Yes Yes 2.00
202 33.14 59.75 2.54 2.33 0.84 30.53 2.99 91.34 4.000 Yes No 2.00
203 33.30 120.54 2.19 1.75 0.71 68.47 1.65 113.11 4.000 Yes No 2.00
204 33.46 205.91 1.95 1.47 0.62 125.19 1.24 155.37  4.000 Yes No 2.00
205 33.63 285.41 1.80 1.29 0.56 180.63 1.11 199.87  4.000 Yes No 2.00
206 33.79 340.35 1.72 1.21 0.53 219.52 1.05 231.23 4.000 Yes No 2.00
207 33.96 369.05 1.69 1.19 0.52 239.33 1.03 247.51 4.000 No No 2.00
208 34.12 381.96 1.70 1.24 0.52 246.70 1.04 256.07  4.000 No No 2.00
209 34.28 385.67 1.72 1.31 0.53 247.34 1.05 259.40  4.000 No No 2.00
210 34.45 392.21 1.72 1.32 0.53 250.92 1.05 263.03 4.000 No No 2.00
211 34.61 403.13 1.72 1.37 0.53 256.75 1.05 270.32 4.000 No No 2.00
212 34.78 419.80 1.74 1.47 0.54 265.48 1.06 282.41 4.000 No No 2.00
213 34.94 430.88 1.78 1.67 0.55 268.72 1.09 293.25 4.000 No No 2.00
214 35.10 430.13 1.81 1.83 0.57 264.96 1.12 296.14 4.000 No No 2.00
215 35.27 430.19 1.83 1.90 0.57 263.45 1.13 297.45 4.000 No No 2.00
216 35.43 437.91 1.82 1.88 0.57 268.41 1.12 301.35 4.000 No No 2.00
217 35.60 459.51 1.79 1.80 0.56 283.67 1.10 312.28  4.000 No No 2.00
218 35.76 463.14 1.77 1.73 0.55 286.96 1.09 312.27  4.000 No No 2.00
219 35.93 438.43 1.78 1.70 0.55 270.47 1.09 295.99  4.000 No No 2.00
220 36.09 379.41 1.83 1.74 0.57 230.14 1.13 260.39 4.000 Yes No 2.00
221 36.25 293.68 1.95 1.92 0.62 171.82 1.23 212.14  4.000 Yes No 2.00
222 36.42 199.80 2.14 2.35 0.69 109.87 1.53 168.02 4.000 Yes No 2.00
223 36.58 129.76 2.38 3.10 0.78 65.99 2.22 146.62 4.000 Yes No 2.00
224 36.75 95.38 2.55 3.81 0.85 45.66 3.06 139.48  4.000 Yes No 2.00
225 36.91 93.42 2.55 3.73 0.85 44.59 3.06 136.37 0.316 No No 0.37
226 37.07 88.58 2.53 3.24 0.84 42.47 2.91 123.55 0.255 No No 0.30
227 37.24 79.48 2.55 3.11 0.85 37.61 3.06 114.92 0.221 No No 0.26
228 37.40 84.80 2.48 2.62 0.82 41.06 2.65 108.79 0.200 No No 0.23
229 37.57 94.03 2.48 3.02 0.82 45.44 2.69 122.40  4.000 Yes No 2.00
230 37.73 122.20 2.37 2.85 0.78 61.29 2.21 13546  4.000 Yes No 2.00
231 37.89 158.02 2.24 2.46 0.73 82.80 1.76 14596  4.000 Yes No 2.00
232 38.06 202.49 2.06 1.88 0.66 112.07 1.39 155.58  4.000 Yes No 2.00
233 38.22 230.27 1.96 1.57 0.62 131.52 1.25 163.97 4.000 Yes No 2.00
234 38.39 229.91 1.96 1.56 0.62 131.10 1.25 163.44 0.486 No No 0.57
235 38.55 214.43 2.01 1.71 0.64 119.96 1.32 157.75 0.445 No No 0.52
236 38.71 195.33 2.07 1.86 0.66 106.97 1.41 150.42 0.397 No No 0.46
237 38.88 173.58 2.13 1.96 0.69 93.04 1.51 140.91 0.340 No No 0.40
238 39.04 156.38 2.19 2.09 0.71 82.08 1.64 134.61 0.307 No No 0.36
239 39.21 142.21 2.25 2.26 0.73 73.02 1.80 131.15 0.290 No No 0.34
240 39.37 130.31 2.30 2.37 0.75 65.73 1.94 127.25 0.272 No No 0.31
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID  Depth Gt L Fr n Qtn Ke Qtncs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour
241 39.53 117.64 2.34 2.44 0.77 58.25 2.09 121.99 4.000 Yes No 2.00
242 39.70 100.12 2.45 2.78 0.81 47.75 2.51 119.69 4.000 Yes No 2.00
243 39.86 75.65 2.62 3.50 0.87 33.79 3.47 117.28  4.000 Yes Yes 2.00
244 40.03 50.27 2.87 4.63 0.97 20.39 5.39 109.81 4.000 Yes Yes 2.00
245 40.19 48.47 2.80 3.55 0.94 19.99 4.78 95.61 4.000 Yes Yes 2.00
246 40.35 75.17 2.45 2.02 0.81 35.17 2.55 89.66 4.000 Yes No 2.00
247 40.52 114.79 2.19 1.46 0.71 58.94 1.65 97.09 4.000 Yes No 2.00
248 40.68 141.49 2.12 1.47 0.68 74.62 1.48 110.78  4.000 Yes No 2.00
249 40.85 153.45 2.09 1.51 0.67 81.46 1.44 117.72 0.232 No No 0.27
250 41.01 154.54 2.11 1.58 0.68 81.60 1.47 119.76 0.240 No No 0.28
251 41.17 153.43 2.11 1.56 0.68 80.92 1.46 118.52 0.235 No No 0.27
252 41.34 149.55 2.12 1.57 0.68 78.40 1.49 116.67 0.228 No No 0.26
253 41.50 149.48 2.13 1.60 0.69 78.04 1.50 117.32 0.230 No No 0.26
254 41.67 150.07 2.15 1.74 0.70 77.58 1.56 120.75 0.244 No No 0.28
255 41.83 150.35 2.18 1.90 0.71 76.87 1.62 124.67 0.260 No No 0.30
256 41.99 154.23 2.19 1.98 0.71 78.62 1.63 128.48 0.277 No No 0.32
257 42.16 161.84 2.17 2.01 0.70 82.76 1.61 132.90 0.298 No No 0.34
258 42.32 173.61 2.14 1.98 0.69 89.58 1.54 138.15 0.325 No No 0.37
259 42.49 175.16 2.16 2.05 0.70 89.92 1.57 140.76 0.339 No No 0.39
260 42.65 161.63 2.22 2.27 0.72 81.04 1.71 138.95 0.330 No No 0.38
261 42.81 130.28 2.35 2.66 0.77 62.26 2.11 131.55 0.292 No No 0.33
262 42.98 111.27 2.42 2.78 0.80 51.66 2.40 123.74 0.256 No No 0.29
263 43.14 104.02 241 2.53 0.79 48.22 2.37 114.23 0.219 No No 0.25
264 43.31 101.35 2.42 2.53 0.80 46.70 2.41 112.69 4.000 Yes No 2.00
265 43.47 80.77 2.59 3.19 0.86 34.97 3.24 113.22 4.000 Yes No 2.00
266 43.64 54.99 2.84 4.52 0.96 21.44 5.18 110.96  4.000 Yes Yes 2.00
267 43.80 39.18 3.01 5.17 1.00 14.39 6.90 99.26 4.000 No Yes 2.00
268 43.96 60.08 2.64 2.61 0.88 25.10 3.57 89.67 4.000 No Yes 2.00
269 44.13 72.57 2.49 2.04 0.82 32.07 2.71 87.04 0.141 No No 0.16
270 44.29 74.16 2.46 1.89 0.81 33.08 2.57 84.96 4.000 Yes No 2.00
271 44.46 47.82 2.73 2.60 0.92 18.98 4.26 80.77 4.000 Yes Yes 2.00
272 44.62 34.77 2.89 2.75 0.98 12.78 5.58 71.32 4.000 Yes Yes 2.00
273 44.78 28.60 3.00 3.09 1.00 10.07 6.76 68.07 4.000 No Yes 2.00
274 44.95 25.58 3.09 3.70 1.00 8.87 7.83 69.42 4.000 No Yes 2.00
275 45.11 26.10 3.09 3.83 1.00 9.05 7.84 70.96 4.000 No Yes 2.00
276 45.28 33.09 3.00 3.82 1.00 11.75 6.76 79.45 4.000 No Yes 2.00
277 45.44 38.62 2.96 4.07 1.00 13.87 6.32 87.62 4.000 No Yes 2.00
278 45.60 37.87 3.02 4.96 1.00 13.55 6.99 94.80 4.000 No Yes 2.00
279 45.77 32.35 3.12 5.71 1.00 11.39 8.17 93.09 4.000 No Yes 2.00
280 45.93 36.38 3.05 5.21 1.00 12.92 7.35 94.89 4.000 No Yes 2.00
281 46.10 52.18 2.83 3.94 0.95 19.76 5.07 100.14 4.000 No Yes 2.00
282 46.26 56.24 2.82 4.13 0.95 21.44 4.95 106.07 4.000 No Yes 2.00
283 46.42 48.42 2.90 4.43 0.98 17.76 5.71 101.36  4.000 No Yes 2.00
284 46.59 31.25 3.13 5.50 1.00 10.84 8.26 89.51 4.000 No Yes 2.00
285 46.75 29.41 3.01 3.24 1.00 10.11 6.88 69.55 4.000 No Yes 2.00
286 46.92 36.73 2.69 1.39 0.90 14.10 3.93 55.44 4.000 No Yes 2.00
287 47.08 38.31 2.65 1.27 0.88 14.95 3.64 54.46 4.000 No Yes 2.00
288 47.24 46.30 2.70 2.10 0.90 17.99 3.99 71.69 4.000 Yes Yes 2.00
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:: Cyclic Resistance Ratio (CRR) calculation data :: (continued)

Point ID  Depth Gt L Fr n Qun Ke Qs CRR7s Belongsto Clay-like  FS
(ft) (tsf) (%) trans. layer behaviour

289 47.41 85.30 2.40 1.78 0.79 37.91 2.29 86.98 4.000 Yes No 2.00
290 47.57 147.30 2.11 1.42 0.68 73.27 1.48 108.09 4.000 Yes No 2.00
291 47.74 199.44 1.97 1.29 0.63 104.66 1.26 132.03 4.000 Yes No 2.00
292 47.90 207.57 2.02 1.58 0.65 106.83 1.33 142.14 0.347 No No 0.40
293 48.06 189.63 2.15 2.08 0.69 93.09 1.55 144.43 0.360 No No 0.41
294 48.23 173.38 2.25 2.52 0.73 81.99 1.79 146.71 0.374 No No 0.43
295 48.39 172.51 2.25 2.56 0.73 81.21 1.81 147.12 0.376 No No 0.43
296 48.56 191.91 2.15 2.10 0.69 93.77 1.55 145.55 0.367 No No 0.42
297 48.72 228.67 2.02 1.71 0.64 117.18 1.32 155.18 0.428 No No 0.49
298 48.88 262.24 1.91 1.43 0.60 139.64 1.20 167.41 0.516 No No 0.59
299 49.05 284.13 1.86 1.32 0.58 154.23 1.15 177.27 0.598 No No 0.69
300 49.21 289.77 1.85 1.33 0.58 157.37 1.15 180.31 0.625 No No 0.72
301 49.38 300.82 1.86 1.40 0.58 162.85 1.15 187.45 0.693 No No 0.80
302 49.54 324.48 1.85 1.49 0.58 175.71 1.15 201.91 4.000 No No 2.00
303 49.70 346.95 1.83 1.48 0.57 189.38 1.13 213.96 4.000 No No 2.00
304 49.87 359.51 1.81 1.43 0.56 197.57 1.11 219.97 4.000 No No 2.00
305 50.03 363.20 1.79 1.39 0.56 200.39 1.10 221.01 4.000 No No 2.00

Abbreviations

Depth:  Depth from free surface, at which CPT was performed (ft)

qe: Total cone resistance

Ic: Soil behavior type index

Fr: Normalized friction ratio (%)

n: Stress exponent

Qun: Normalized cone resistance

Ke: Cone resistance correction factor due to fines

Qn,cs: Normalized and adjusted cone resistance

CRRy7s:  Cyclic resistance ratio for My=7.5

FS: Factor of safety against soil liquefaction
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:: Liquefaction Potential Index calculation data ::

Depth FS FL W, d, LPI Depth FS Fu W, d, LPI
(ft) (ft)
0.16 2.00 0.00 0.00 0.00 0.00 0.33 2.00 0.00 0.00 0.00 0.00
0.49 2.00 0.00 0.00 0.00 0.00 0.66 2.00 0.00 0.00 0.00 0.00
0.82 2.00 0.00 0.00 0.00 0.00 0.98 2.00 0.00 0.00 0.00 0.00
1.15 2.00 0.00 0.00 0.00 0.00 1.31 2.00 0.00 0.00 0.00 0.00
1.48 2.00 0.00 0.00 0.00 0.00 1.64 2.00 0.00 0.00 0.00 0.00
1.80 2.00 0.00 0.00 0.00 0.00 1.97 2.00 0.00 0.00 0.00 0.00
2.13 2.00 0.00 0.00 0.00 0.00 2.30 2.00 0.00 0.00 0.00 0.00
2.46 2.00 0.00 0.00 0.00 0.00 2.62 2.00 0.00 0.00 0.00 0.00
2.79 2.00 0.00 0.00 0.00 0.00 2.95 2.00 0.00 0.00 0.00 0.00
3.12 2.00 0.00 0.00 0.00 0.00 3.28 2.00 0.00 0.00 0.00 0.00
3.44 2.00 0.00 0.00 0.00 0.00 3.61 2.00 0.00 0.00 0.00 0.00
3.77 2.00 0.00 0.00 0.00 0.00 3.94 2.00 0.00 0.00 0.00 0.00
4.10 2.00 0.00 0.00 0.00 0.00 4.27 2.00 0.00 0.00 0.00 0.00
4.43 2.00 0.00 0.00 0.00 0.00 4.59 2.00 0.00 0.00 0.00 0.00
4.76 2.00 0.00 0.00 0.00 0.00 4.92 2.00 0.00 0.00 0.00 0.00
5.09 2.00 0.00 9.22 0.16 0.00 5.25 2.00 0.00 9.20 0.16 0.00
5.41 2.00 0.00 9.17 0.16 0.00 5.58 2.00 0.00 9.15 0.16 0.00
5.74 2.00 0.00 9.12 0.16 0.00 5.91 2.00 0.00 9.10 0.16 0.00
6.07 2.00 0.00 9.07 0.16 0.00 6.23 2.00 0.00 9.05 0.16 0.00
6.40 2.00 0.00 9.02 0.16 0.00 6.56 2.00 0.00 9.00 0.16 0.00
6.73 2.00 0.00 8.97 0.16 0.00 6.89 2.00 0.00 8.95 0.16 0.00
7.05 2.00 0.00 8.92 0.16 0.00 7.22 2.00 0.00 8.90 0.16 0.00
7.38 2.00 0.00 8.87 0.16 0.00 7.55 2.00 0.00 8.85 0.16 0.00
7.71 2.00 0.00 8.82 0.16 0.00 7.87 2.00 0.00 8.80 0.16 0.00
8.04 2.00 0.00 8.77 0.16 0.00 8.20 2.00 0.00 8.75 0.16 0.00
8.37 2.00 0.00 8.72 0.16 0.00 8.53 2.00 0.00 8.70 0.16 0.00
8.69 2.00 0.00 8.67 0.16 0.00 8.86 2.00 0.00 8.65 0.16 0.00
9.02 2.00 0.00 8.62 0.16 0.00 9.19 2.00 0.00 8.60 0.16 0.00
9.35 2.00 0.00 8.57 0.16 0.00 9.51 2.00 0.00 8.55 0.16 0.00
9.68 2.00 0.00 8.52 0.16 0.00 9.84 2.00 0.00 8.50 0.16 0.00
10.01 2.00 0.00 8.47 0.16 0.00 10.17 2.00 0.00 8.45 0.16 0.00
10.33 2.00 0.00 8.42 0.16 0.00 10.50 2.00 0.00 8.40 0.16 0.00
10.66 2.00 0.00 8.37 0.16 0.00 10.83 2.00 0.00 8.35 0.16 0.00
10.99 2.00 0.00 8.32 0.16 0.00 11.15 2.00 0.00 8.30 0.16 0.00
11.32 2.00 0.00 8.27 0.16 0.00 11.48 2.00 0.00 8.25 0.16 0.00
11.65 2.00 0.00 8.22 0.16 0.00 11.81 2.00 0.00 8.20 0.16 0.00
11.98 2.00 0.00 8.17 0.16 0.00 12.14 2.00 0.00 8.15 0.16 0.00
12.30 2.00 0.00 8.12 0.16 0.00 12.47 2.00 0.00 8.10 0.16 0.00
12.63 2.00 0.00 8.07 0.16 0.00 12.80 2.00 0.00 8.05 0.16 0.00
12.96 2.00 0.00 8.02 0.16 0.00 13.12 2.00 0.00 8.00 0.16 0.00
13.29 2.00 0.00 7.97 0.16 0.00 13.45 2.00 0.00 7.95 0.16 0.00
13.62 2.00 0.00 7.92 0.16 0.00 13.78 2.00 0.00 7.90 0.16 0.00
13.94 2.00 0.00 7.87 0.16 0.00 14.11 2.00 0.00 7.85 0.16 0.00
14.27 2.00 0.00 7.82 0.16 0.00 14.44 2.00 0.00 7.80 0.16 0.00
14.60 2.00 0.00 7.77 0.16 0.00 14.76 2.00 0.00 7.75 0.16 0.00
14.93 2.00 0.00 7.72 0.16 0.00 15.09 2.00 0.00 7.70 0.16 0.00
15.26 2.00 0.00 7.67 0.16 0.00 15.42 2.00 0.00 7.65 0.16 0.00
15.58 2.00 0.00 7.62 0.16 0.00 15.75 2.00 0.00 7.60 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS FL W, d, LPI Depth FS Fu W, d, LPI
(ft) (ft)
15.91 2.00 0.00 7.57 0.16 0.00 16.08 2.00 0.00 7.55 0.16 0.00
16.24 2.00 0.00 7.52 0.16 0.00 16.40 2.00 0.00 7.50 0.16 0.00
16.57 2.00 0.00 7.47 0.16 0.00 16.73 2.00 0.00 7.45 0.16 0.00
16.90 2.00 0.00 7.42 0.16 0.00 17.06 2.00 0.00 7.40 0.16 0.00
17.22 2.00 0.00 7.37 0.16 0.00 17.39 2.00 0.00 7.35 0.16 0.00
17.55 2.00 0.00 7.32 0.16 0.00 17.72 2.00 0.00 7.30 0.16 0.00
17.88 2.00 0.00 7.27 0.16 0.00 18.04 2.00 0.00 7.25 0.16 0.00
18.21 2.00 0.00 7.22 0.16 0.00 18.37 2.00 0.00 7.20 0.16 0.00
18.54 2.00 0.00 7.17 0.16 0.00 18.70 2.00 0.00 7.15 0.16 0.00
18.86 2.00 0.00 7.12 0.16 0.00 19.03 2.00 0.00 7.10 0.16 0.00
19.19 2.00 0.00 7.07 0.16 0.00 19.36 2.00 0.00 7.05 0.16 0.00
19.52 2.00 0.00 7.02 0.16 0.00 19.69 2.00 0.00 7.00 0.16 0.00
19.85 2.00 0.00 6.97 0.16 0.00 20.01 2.00 0.00 6.95 0.16 0.00
20.18 2.00 0.00 6.92 0.16 0.00 20.34 2.00 0.00 6.90 0.16 0.00
20.51 2.00 0.00 6.87 0.16 0.00 20.67 2.00 0.00 6.85 0.16 0.00
20.83 2.00 0.00 6.82 0.16 0.00 21.00 2.00 0.00 6.80 0.16 0.00
21.16 2.00 0.00 6.77 0.16 0.00 21.33 2.00 0.00 6.75 0.16 0.00
21.49 2.00 0.00 6.72 0.16 0.00 21.65 2.00 0.00 6.70 0.16 0.00
21.82 2.00 0.00 6.67 0.16 0.00 21.98 2.00 0.00 6.65 0.16 0.00
22.15 2.00 0.00 6.62 0.16 0.00 22.31 2.00 0.00 6.60 0.16 0.00
22.47 2.00 0.00 6.57 0.16 0.00 22.64 2.00 0.00 6.55 0.16 0.00
22.80 2.00 0.00 6.52 0.16 0.00 22.97 2.00 0.00 6.50 0.16 0.00
23.13 2.00 0.00 6.47 0.16 0.00 23.29 2.00 0.00 6.45 0.16 0.00
23.46 2.00 0.00 6.42 0.16 0.00 23.62 2.00 0.00 6.40 0.16 0.00
23.79 2.00 0.00 6.37 0.16 0.00 23.95 2.00 0.00 6.35 0.16 0.00
24.11 2.00 0.00 6.32 0.16 0.00 24.28 2.00 0.00 6.30 0.16 0.00
24.44 2.00 0.00 6.27 0.16 0.00 24.61 2.00 0.00 6.25 0.16 0.00
24.77 2.00 0.00 6.22 0.16 0.00 24.93 2.00 0.00 6.20 0.16 0.00
25.10 2.00 0.00 6.17 0.16 0.00 25.26 2.00 0.00 6.15 0.16 0.00
25.43 2.00 0.00 6.12 0.16 0.00 25.59 2.00 0.00 6.10 0.16 0.00
25.75 2.00 0.00 6.07 0.16 0.00 25.92 2.00 0.00 6.05 0.16 0.00
26.08 2.00 0.00 6.02 0.16 0.00 26.25 2.00 0.00 6.00 0.16 0.00
26.41 2.00 0.00 5.97 0.16 0.00 26.57 2.00 0.00 5.95 0.16 0.00
26.74 2.00 0.00 5.92 0.16 0.00 26.90 2.00 0.00 5.90 0.16 0.00
27.07 2.00 0.00 5.87 0.16 0.00 27.23 2.00 0.00 5.85 0.16 0.00
27.40 2.00 0.00 5.82 0.16 0.00 27.56 2.00 0.00 5.80 0.16 0.00
27.72 2.00 0.00 5.77 0.16 0.00 27.89 2.00 0.00 5.75 0.16 0.00
28.05 2.00 0.00 5.72 0.16 0.00 28.22 2.00 0.00 5.70 0.16 0.00
28.38 2.00 0.00 5.67 0.16 0.00 28.54 2.00 0.00 5.65 0.16 0.00
28.71 2.00 0.00 5.62 0.16 0.00 28.87 2.00 0.00 5.60 0.16 0.00
29.04 2.00 0.00 5.57 0.16 0.00 29.20 2.00 0.00 5.55 0.16 0.00
29.36 2.00 0.00 5.52 0.16 0.00 29.53 2.00 0.00 5.50 0.16 0.00
29.69 2.00 0.00 5.47 0.16 0.00 29.86 2.00 0.00 5.45 0.16 0.00
30.02 2.00 0.00 5.42 0.16 0.00 30.18 2.00 0.00 5.40 0.16 0.00
30.35 2.00 0.00 5.37 0.16 0.00 30.51 2.00 0.00 5.35 0.16 0.00
30.68 2.00 0.00 5.32 0.16 0.00 30.84 2.00 0.00 5.30 0.16 0.00
31.00 2.00 0.00 5.27 0.16 0.00 31.17 2.00 0.00 5.25 0.16 0.00
31.33 2.00 0.00 5.22 0.16 0.00 31.50 2.00 0.00 5.20 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS FL W, d, LPI Depth FS Fu W, d, LPI
(ft) (ft)
31.66 2.00 0.00 5.17 0.16 0.00 31.82 2.00 0.00 5.15 0.16 0.00
31.99 2.00 0.00 5.12 0.16 0.00 32.15 2.00 0.00 5.10 0.16 0.00
32.32 2.00 0.00 5.07 0.16 0.00 32.48 2.00 0.00 5.05 0.16 0.00
32.64 2.00 0.00 5.02 0.16 0.00 32.81 2.00 0.00 5.00 0.16 0.00
32.97 2.00 0.00 4.97 0.16 0.00 33.14 2.00 0.00 4.95 0.16 0.00
33.30 2.00 0.00 4.92 0.16 0.00 33.46 2.00 0.00 4.90 0.16 0.00
33.63 2.00 0.00 4.87 0.16 0.00 33.79 2.00 0.00 4.85 0.16 0.00
33.96 2.00 0.00 4.82 0.16 0.00 34.12 2.00 0.00 4.80 0.16 0.00
34.28 2.00 0.00 4.77 0.16 0.00 34.45 2.00 0.00 4.75 0.16 0.00
34.61 2.00 0.00 4.72 0.16 0.00 34.78 2.00 0.00 4.70 0.16 0.00
34.94 2.00 0.00 4.67 0.16 0.00 35.10 2.00 0.00 4.65 0.16 0.00
35.27 2.00 0.00 4.62 0.16 0.00 35.43 2.00 0.00 4.60 0.16 0.00
35.60 2.00 0.00 4.57 0.16 0.00 35.76 2.00 0.00 4.55 0.16 0.00
35.93 2.00 0.00 4.52 0.16 0.00 36.09 2.00 0.00 4.50 0.16 0.00
36.25 2.00 0.00 4.47 0.16 0.00 36.42 2.00 0.00 4.45 0.16 0.00
36.58 2.00 0.00 4.42 0.16 0.00 36.75 2.00 0.00 4.40 0.16 0.00
36.91 0.37 0.63 4.37 0.16 0.14 37.07 0.30 0.70 4.35 0.16 0.15
37.24 0.26 0.74 4.32 0.16 0.16 37.40 0.23 0.77 4.30 0.16 0.16
37.57 2.00 0.00 4.27 0.16 0.00 37.73 2.00 0.00 4.25 0.16 0.00
37.89 2.00 0.00 4.22 0.16 0.00 38.06 2.00 0.00 4.20 0.16 0.00
38.22 2.00 0.00 4.17 0.16 0.00 38.39 0.57 0.43 4.15 0.16 0.09
38.55 0.52 0.48 4.12 0.16 0.10 38.71 0.46 0.54 4.10 0.16 0.11
38.88 0.40 0.60 4.07 0.16 0.12 39.04 0.36 0.64 4.05 0.16 0.13
39.21 0.34 0.66 4.02 0.16 0.13 39.37 0.31 0.69 4.00 0.16 0.14
39.53 2.00 0.00 3.97 0.16 0.00 39.70 2.00 0.00 3.95 0.16 0.00
39.86 2.00 0.00 3.92 0.16 0.00 40.03 2.00 0.00 3.90 0.16 0.00
40.19 2.00 0.00 3.87 0.16 0.00 40.35 2.00 0.00 3.85 0.16 0.00
40.52 2.00 0.00 3.82 0.16 0.00 40.68 2.00 0.00 3.80 0.16 0.00
40.85 0.27 0.73 3.77 0.16 0.14 41.01 0.28 0.72 3.75 0.16 0.14
41.17 0.27 0.73 3.72 0.16 0.14 41.34 0.26 0.74 3.70 0.16 0.14
41.50 0.26 0.74 3.67 0.16 0.14 41.67 0.28 0.72 3.65 0.16 0.13
41.83 0.30 0.70 3.62 0.16 0.13 41.99 0.32 0.68 3.60 0.16 0.12
42.16 0.34 0.66 3.57 0.16 0.12 42.32 0.37 0.63 3.55 0.16 0.11
42.49 0.39 0.61 3.52 0.16 0.11 42.65 0.38 0.62 3.50 0.16 0.11
42.81 0.33 0.67 3.47 0.16 0.12 42.98 0.29 0.71 3.45 0.16 0.12
43.14 0.25 0.75 3.42 0.16 0.13 43.31 2.00 0.00 3.40 0.16 0.00
43.47 2.00 0.00 3.37 0.16 0.00 43.64 2.00 0.00 3.35 0.16 0.00
43.80 2.00 0.00 3.32 0.16 0.00 43.96 2.00 0.00 3.30 0.16 0.00
44.13 0.16 0.84 3.27 0.16 0.14 44.29 2.00 0.00 3.25 0.16 0.00
44.46 2.00 0.00 3.22 0.16 0.00 44.62 2.00 0.00 3.20 0.16 0.00
44.78 2.00 0.00 3.17 0.16 0.00 44.95 2.00 0.00 3.15 0.16 0.00
45.11 2.00 0.00 3.12 0.16 0.00 45.28 2.00 0.00 3.10 0.16 0.00
45.44 2.00 0.00 3.07 0.16 0.00 45.60 2.00 0.00 3.05 0.16 0.00
45.77 2.00 0.00 3.02 0.16 0.00 45.93 2.00 0.00 3.00 0.16 0.00
46.10 2.00 0.00 2.97 0.16 0.00 46.26 2.00 0.00 2.95 0.16 0.00
46.42 2.00 0.00 2.92 0.16 0.00 46.59 2.00 0.00 2.90 0.16 0.00
46.75 2.00 0.00 2.87 0.16 0.00 46.92 2.00 0.00 2.85 0.16 0.00
47.08 2.00 0.00 2.82 0.16 0.00 47.24 2.00 0.00 2.80 0.16 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(ft)
47.41
47.74
48.06
48.39
48.72
49.05
49.38
49.70
50.03

LPI = 0.00 - Liquefaction risk very low
LPI between 0.00 and 5.00 - Liquefaction risk low

FS

2.00
2.00
0.41
0.43
0.49
0.69
0.80
2.00
2.00

Fii

0.00
0.00
0.59
0.57
0.51
0.31
0.20
0.00
0.00

Wz

2.77
2.72
2.67
2.62
2.57
2.52
2.47
2.42
2.37

d:

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

LPI between 5.00 and 15.00 - Liquefaction risk high
LPI > 15.00 - Liquefaction risk very high

Abbreviations

FS:  Calculated factor of safety for test point

Fi: 1-FS

Wz Function value of the extend of soil liquefaction according to depth
dzz  Layer thickness (ft)

LPI:  Liquefaction potential index value for test point

LPI

0.00
0.00
0.08
0.07
0.07
0.04
0.03
0.00
0.00

Depth

(ft)

47.57
47.90
48.23
48.56
48.88
49.21
49.54
49.87

FS

2.00
0.40
0.43
0.42
0.59
0.72
2.00
2.00

i

0.00
0.60
0.57
0.58
0.41
0.28
0.00
0.00

Wz

2.75
2.70
2.65
2.60
2.55
2.50
2.45
2.40

d;

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

LPI

0.00
0.08
0.08
0.08
0.05
0.04
0.00
0.00

Overall liquefaction potential: 4.05
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Estimation of post-earthquake settlements

Cone resistgm:ﬁJGER SBTnh Plot

224

Depth (ft)
Depth (ft)
Depth (ft)

I |
0 100 200 300 400

0
gt (tsf) Ic (Robertson 1990)
Abbreviations
qe: Total cone resistance (cone resistance qc corrected for pore water effects)
Tc: Soil Behaviour Type Index
FS: Calculated Factor of Safety against liquefaction

Volumentric strain: Post-liquefaction volumentric strain

FS Plot

0.5 1 15
Factor of safety

Depth (ft)

Strain plot
2—
4
o
8-
10
12
14+
16+
18-
20
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24
26
28
30
324
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0 02040608 1 1214 16 18 2
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:: Post-earthquake settlement due to soil liquefaction ::

Depth Qunes FS ev (%) DF  Settlement Depth Qun,cs FS ev (%) DF  Settlement
(ft) (in) (ft) (in)
35.10 296.14 2.00 0.00 0.41 0.00 35.27 297.45 2.00 0.00 0.41 0.00
35.43 301.35 2.00 0.00 0.41 0.00 35.60 312.28 2.00 0.00 0.41 0.00
35.76 312.27 2.00 0.00 0.40 0.00 35.93 295.99 2.00 0.00 0.40 0.00
36.09 260.39 2.00 0.00 0.40 0.00 36.25 212.14 2.00 0.00 0.40 0.00
36.42 168.02 2.00 0.00 0.39 0.00 36.58 146.62 2.00 0.00 0.39 0.00
36.75 139.48 2.00 0.00 0.39 0.00 36.91 136.37 0.37 0.70 0.38 0.01
37.07 123.55 0.30 0.75 0.38 0.01 37.24 114.92 0.26 0.79 0.38 0.02
37.40 108.79 0.23 0.82 0.38 0.02 37.57 122.40 2.00 0.00 0.37 0.00
37.73 135.46 2.00 0.00 0.37 0.00 37.89 145.96 2.00 0.00 0.37 0.00
38.06 155.58 2.00 0.00 0.37 0.00 38.22 163.97 2.00 0.00 0.36 0.00
38.39 163.44 0.57 0.54 0.36 0.01 38.55 157.75 0.52 0.57 0.36 0.01
38.71 150.42 0.46 0.59 0.35 0.01 38.88 140.91 0.40 0.62 0.35 0.01
39.04 134.61 0.36 0.64 0.35 0.01 39.21 131.15 0.34 0.65 0.35 0.01
39.37 127.25 0.31 0.66 0.34 0.01 39.53 121.99 2.00 0.00 0.34 0.00
39.70 119.69 2.00 0.00 0.34 0.00 39.86 117.28 2.00 0.00 0.34 0.00
40.03 109.81 2.00 0.00 0.33 0.00 40.19 95.61 2.00 0.00 0.33 0.00
40.35 89.66 2.00 0.00 0.33 0.00 40.52 97.09 2.00 0.00 0.32 0.00
40.68 110.78 2.00 0.00 0.32 0.00 40.85 117.72 0.27 0.65 0.32 0.01
41.01 119.76 0.28 0.64 0.32 0.01 41.17 118.52 0.27 0.64 0.31 0.01
41.34 116.67 0.26 0.64 0.31 0.01 41.50 117.32 0.26 0.63 0.31 0.01
41.67 120.75 0.28 0.61 0.31 0.01 41.83 124.67 0.30 0.59 0.30 0.01
41.99 128.48 0.32 0.57 0.30 0.01 42.16 132.90 0.34 0.55 0.30 0.01
42.32 138.15 0.37 0.53 0.29 0.01 42.49 140.76 0.39 0.52 0.29 0.01
42.65 138.95 0.38 0.52 0.29 0.01 42.81 131.55 0.33 0.53 0.29 0.01
42.98 123.74 0.29 0.56 0.28 0.01 43.14 114.23 0.25 0.59 0.28 0.01
43.31 112.69 2.00 0.00 0.28 0.00 43.47 113.22 2.00 0.00 0.28 0.00
43.64 110.96 2.00 0.00 0.27 0.00 43.80 99.26 2.00 0.00 0.27 0.00
43.96 89.67 2.00 0.00 0.27 0.00 44.13 87.04 0.16 0.69 0.26 0.01
44.29 84.96 2.00 0.00 0.26 0.00 44.46 80.77 2.00 0.00 0.26 0.00
44.62 71.32 2.00 0.00 0.26 0.00 44.78 68.07 2.00 0.00 0.25 0.00
44.95 69.42 2.00 0.00 0.25 0.00 45.11 70.96 2.00 0.00 0.25 0.00
45.28 79.45 2.00 0.00 0.25 0.00 45.44 87.62 2.00 0.00 0.24 0.00
45.60 94.80 2.00 0.00 0.24 0.00 45.77 93.09 2.00 0.00 0.24 0.00
45.93 94.89 2.00 0.00 0.23 0.00 46.10 100.14 2.00 0.00 0.23 0.00
46.26 106.07 2.00 0.00 0.23 0.00 46.42 101.36 2.00 0.00 0.23 0.00
46.59 89.51 2.00 0.00 0.22 0.00 46.75 69.55 2.00 0.00 0.22 0.00
46.92 55.44 2.00 0.00 0.22 0.00 47.08 54.46 2.00 0.00 0.22 0.00
47.24 71.69 2.00 0.00 0.21 0.00 47.41 86.98 2.00 0.00 0.21 0.00
47.57 108.09 2.00 0.00 0.21 0.00 47.74 132.03 2.00 0.00 0.20 0.00
47.90 142.14 0.40 0.35 0.20 0.01 48.06 144.43 0.41 0.34 0.20 0.01
48.23 146.71 0.43 0.33 0.20 0.01 48.39 147.12 0.43 0.33 0.19 0.01
48.56 145.55 0.42 0.33 0.19 0.01 48.72 155.18 0.49 0.31 0.19 0.01
48.88 167.41 0.59 0.27 0.19 0.01 49.05 177.27 0.69 0.20 0.18 0.00
49.21 180.31 0.72 0.19 0.18 0.00 49.38 187.45 0.80 0.14 0.18 0.00
49.54 201.91 2.00 0.00 0.17 0.00 49.70 213.96 2.00 0.00 0.17 0.00
49.87 219.97 2.00 0.00 0.17 0.00 50.03 221.01 2.00 0.00 0.17 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Qtn,cs FS ey (%) DF  Settlement Depth Qtn,cs FS ev (%) DF  Settlement
(ft) (in) (ft) (in)

Total estimated settlement: 0.39

Abbreviations

Qtnjest Equivalent clean sand normalized cone resistance
FS: Factor of safety against liquefaction

e, (%): Post-liquefaction volumentric strain

DF: e, depth weighting factor

Settlement: Calculated settlement
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Estimation of post-earthquake lateral Displacements

Geometric parameters: Gently sloping ground without free face (Slope 2.70 %)

Cone resjstance SBTn Plot orrected norm. cone resis FS Plot
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Abbreviations
qt: Total cone resistance (cone resistance qc corrected for pore water effects) F.S.: Factor of safety
I.: Soil Behaviour Type Index Ymax: Maximum cyclic shear strain

Qun,cs: Equivalent clean sand normalized CPT total cone resistance LDI: Lateral displacement index
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:: Lateral displacement index calculation ::

Depth
(ft)
35.10
35.27
35.43
35.60
35.76
35.93
36.09
36.25
36.42
36.58
36.75
36.91
37.07
37.24
37.40
37.57
37.73
37.89
38.06
38.22
38.39
38.55
38.71
38.88
39.04
39.21
39.37
39.53
39.70
39.86
40.03
40.19
40.35
40.52
40.68
40.85
41.01
41.17
41.34
41.50
41.67
41.83
41.99
42.16
42.32
42.49
42.65
42.81

e
(tsf)
430.13
430.19
437.91
459.51
463.14
438.43
379.41
293.68
199.80
129.76
95.38
93.42
88.58
79.48
84.80
94.03
122.20
158.02
202.49
230.27
229.91
214.43
195.33
173.58
156.38
142.21
130.31
117.64
100.12
75.65
50.27
48.47
75.17
114.79
141.49
153.45
154.54
153.43
149.55
149.48
150.07
150.35
154.23
161.84
173.61
175.16
161.63
130.28

Qtn

264.96
263.45
268.41
283.67
286.96
270.47
230.14
171.82
109.87
65.99
45.66
44.59
42.47
37.61
41.06
45.44
61.29
82.80
112.07
131.52
131.10
119.96
106.97
93.04
82.08
73.02
65.73
58.25
47.75
33.79
20.39
19.99
35.17
58.94
74.62
81.46
81.60
80.92
78.40
78.04
77.58
76.87
78.62
82.76
89.58
89.92
81.04
62.26

Re
(%)
1.82
1.89
1.87
1.79
1.72
1.69
1.73
1.90
2.32
3.04
3.72
3.63
3.15
3.01
2.54
2.94
2.79
2.42
1.85
1.55
1.54
1.69
1.83
1.93
2.05
2.22
2.32
2.39
2.71
3.38
4.39
3.36
1.95
1.43
1.45
1.48
1.55
1.53
1.54
1.57
1.71
1.87
1.95
1.97
1.94
2.02
2.24
2.60

Qtn,cs

296.14
297.45
301.35
312.28
312.27
295.99
260.39
212.14
168.02
146.62
139.48
136.37
123.55
114.92
108.79
122.40
135.46
145.96
155.58
163.97
163.44
157.75
150.42
140.91
134.61
131.15
127.25
121.99
119.69
117.28
109.81
95.61
89.66
97.09
110.78
117.72
119.76
118.52
116.67
117.32
120.75
124.67
128.48
132.90
138.15
140.76
138.95
131.55

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.37
0.30
0.26
0.23
2.00
2.00
2.00
2.00
2.00
0.57
0.52
0.46
0.40
0.36
0.34
0.31
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.27
0.28
0.27
0.26
0.26
0.28
0.30
0.32
0.34
0.37
0.39
0.38
0.33

Dr

99.16
98.97
99.59
100.00
100.00
99.84
94.51
84.87
70.11
53.28
41.12
40.34
38.74
34.72
37.62
40.97
50.84
60.77
70.76
76.04
75.94
73.01
69.23
64.62
60.48
56.62
53.15
49.16
42.61
31.18
14.51
13.86
32.51
49.55
57.34
60.23
60.29
60.01
58.97
58.82
58.62
58.32
59.06
60.76
63.37
63.49
60.06
51.36

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
50.00
50.00
50.00
50.00
0.00
0.00
0.00
0.00
0.00
10.51
14.50
14.50
22.70
22.70
22.70
34.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
22.70
22.70
22.70
22.70
22.70
22.70
22.70
22.70
22.70
22.70
22.70
22.70
34.10

Lat. disp.
(in)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.10
1.09
1.08
1.08
0.00
0.00
0.00
0.00
0.00
0.22
0.30
0.29
0.46
0.45
0.45
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.41
0.41
0.41
0.40
0.40
0.40
0.39
0.39
0.39
0.38
0.38
0.37
0.56
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(ft)
42.98
43.14
43.31
43.47
43.64
43.80
43.96
44.13
44.29
44.46
44.62
44.78
44.95
45.11
45.28
45.44
45.60
45.77
45.93
46.10
46.26
46.42
46.59
46.75
46.92
47.08
47.24
47.41
47.57
47.74
47.90
48.06
48.23
48.39
48.56
48.72
48.88
49.05
49.21
49.38
49.54
49.70
49.87
50.03

e
(tsf)
111.27
104.02
101.35
80.77
54.99
39.18
60.08
72.57
74.16
47.82
34.77
28.60
25.58
26.10
33.09
38.62
37.87
32.35
36.38
52.18
56.24
48.42
31.25
29.41
36.73
38.31
46.30
85.30
147.30
199.44
207.57
189.63
173.38
172.51
191.91
228.67
262.24
284.13
289.77
300.82
324.48
346.95
359.51
363.20

Qtn

51.66
48.22
46.70
34.97
21.44
14.39
25.10
32.07
33.08
18.98
12.78
10.07
8.87
9.05
11.75
13.87
13.55
11.39
12.92
19.76
21.44
17.76
10.84
10.11
14.10
14.95
17.99
37.91
73.27
104.66
106.83
93.09
81.99
81.21
93.77
117.18
139.64
154.23
157.37
162.85
175.71
189.38
197.57
200.39

Re
(%)
2.71
2.46
2.46
3.08
4.29
4.80
2.48
1.96
1.82
2.45
2.53
2.78
3.29
3.41
3.49
3.76
4.57
5.19
4.79
3.72
3.92
4.16
4.98
291
1.27
1.17
1.96
1.72
1.39
1.27
1.56
2.05
2.47
2.51
2.06
1.68
1.42
1.31
1.31
1.39
1.47
1.46
1.42
1.38

Qtn,cs

123.74
114.23
112.69
113.22
110.96
99.26
89.67
87.04
84.96
80.77
71.32
68.07
69.42
70.96
79.45
87.62
94.80
93.09
94.89
100.14
106.07
101.36
89.51
69.55
55.44
54.46
71.69
86.98
108.09
132.03
142.14
144.43
146.71
147.12
145.55
155.18
167.41
177.27
180.31
187.45
201.91
213.96
219.97
221.01

FS

0.29
0.25
2.00
2.00
2.00
2.00
2.00
0.16
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.40
0.41
0.43
0.43
0.42
0.49
0.59
0.69
0.72
0.80
2.00
2.00
2.00
2.00

Dr

45.20
42.92
41.87
32.32
16.17
3.02
21.37
29.47
30.48
12.15
0.00
0.00
0.00
0.00
0.00
1.81
1.04
0.00
0.00
13.48
16.18
9.96
0.00
0.00
2.34
4.27
10.38
34.99
56.73
68.50
69.18
64.64
60.45
60.13
64.88
72.23
78.02
81.30
81.97
83.10
85.60
88.08
89.47
89.94

Gammamax
(%)
34.10
50.00
0.00
0.00
0.00
0.00
0.00
50.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
14.50
22.70
22.70
22.70
22.70
14.50
9.51
7.01
6.38
5.15
0.00
0.00
0.00
0.00

Lat. disp.
(in)
0.55
0.80
0.00
0.00
0.00
0.00
0.00
0.76
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.17
0.26
0.25
0.25
0.25
0.16
0.10
0.07
0.07
0.05
0.00
0.00
0.00
0.00
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This software is licensed to: Petra Geotechnical CPT name: 075C08

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth g Qn R¢ Qnes FS D Gammamx Lat. disp.
(ft) (tsf) (%) (%) (in)

Total estimated displacement: 16.20

Abbreviations

Gt Total cone resistance

Qu: Adjusted cone resistance to an effective overburden stress of 1 atm
Re: Friction ration

Qun,cs: Adjusted and corrected cone resistance due to fines

FS: Calculated factor of safety against liquefaction

Dr: Calculated relative density

Gamr'rjamax: Calculated maximum cyclic shear strain
Lat. disp.:  Lateral displacement
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:: Strength loss calculation (Robertson (2009) ::

Depth
(ft)
0.16
0.33
0.49
0.66
0.82
0.98
1.15
1.31
1.48
1.64
1.80
1.97
2.13
2.30
2.46
2.62
2.79
2.95
3.12
3.28
3.44
3.61
3.77
3.94
4.10
4.27
4.43
4.59
4.76
4.92
5.09
5.25
5.41
5.58
5.74
5.91
6.07
6.23
6.40
6.56
6.73
6.89
7.05
7.22
7.38
7.55
7.71
7.87

e
(tsf)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

137.44
205.26
200.99
190.09
169.60
147.02
128.91
124.44
131.69
151.13
177.32
205.27
227.81
245.53
256.33
259.38
254.35
244.12

Qtn

-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
220.32
329.28
322.40
304.86
271.93
235.63
206.53
196.68
208.31
234.27
269.60
308.24
337.91
359.85
371.29
371.40
360.09
341.77

Ke

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.02
1.01
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Qtn,cs

-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
220.32
329.28
322.40
304.86
271.93
235.63
206.53
196.68
212.84
236.18
269.60
308.24
337.91
359.85
371.29
371.40
360.09
341.77

L

-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
1.34
1.20
1.20
1.23
1.30
1.42
1.54
1.64
1.68
1.66
1.60
1.53
1.46
1.41
1.38
1.36
1.38
1.43

Su(liq)/olv

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.94
1.01
1.01
1.00
0.98
0.96
0.93
0.93
0.94
0.95
0.98
1.00
1.01
1.03
1.03
1.03
1.03
1.02

su(peak)/c'v

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.94
1.01
1.01
1.00
0.98
0.96
0.93
0.93
0.94
0.95
0.98
1.00
1.01
1.03
1.03
1.03
1.03
1.02
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)
8.04
8.20
8.37
8.53
8.69
8.86
9.02
9.19
9.35
9.51
9.68
9.84
10.01
10.17
10.33
10.50
10.66
10.83
10.99
11.15
11.32
11.48
11.65
11.81
11.98
12.14
12.30
12.47
12.63
12.80
12.96
13.12
13.29
13.45
13.62
13.78
13.94
14.11
14.27
14.44
14.60
14.76
14.93
15.09
15.26
15.42
15.58
15.75

qt
(tsf)

232.28
222.92
218.56
216.55
212.21
202.67
191.53
194.70
209.27
232.03
246.68
257.10
262.27
262.40
258.34
252.03
245.79
237.14
227.50
218.59
215.38
216.33
220.84
228.05
239.77
254.47
269.18
282.70
293.58
302.23
309.87
320.30
332.01
343.82
351.19
355.32
356.15
354.81
355.09
358.84
366.68
376.27
382.57
383.90
376.47
362.14
338.83
306.09

Qtn

321.64
305.37
296.24
290.50
282.93
269.73
253.26
252.76
267.37
293.81
309.60
319.86
323.48
320.85
313.21
303.01
293.08
280.46
267.26
256.48
251.73
251.04
254.03
259.63
269.72
283.32
297.63
310.43
320.19
327.40
333.42
342.35
352.55
362.72
368.10
370.06
368.58
364.89
362.93
364.53
370.26
377.70
381.77
380.89
371.40
355.24
330.50
296.85

Ke

1.00
1.00
1.00
1.00
1.01
1.03
1.04
1.02
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.03
1.05
1.05
1.05
1.04
1.01
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Qtn,cs

321.64
305.37
296.24
290.50
284.77
277.95
263.61
256.95
267.37
293.81
309.60
319.86
323.48
320.85
313.21
303.01
293.08
280.46
267.72
264.53
264.22
264.49
266.62
269.25
273.26
283.32
297.63
310.43
320.19
327.40
333.42
342.35
352.55
362.72
368.10
370.06
368.58
364.89
362.93
364.53
370.26
377.70
381.77
380.89
371.40
355.24
330.50
296.85

L

1.50
1.56
1.59
1.62
1.65
1.69
1.70
1.67
1.62
1.56
1.54
1.51
1.51
1.52
1.55
1.57
1.59
1.61
1.65
1.69
1.72
1.72
1.72
1.70
1.66
1.63
1.59
1.57
1.55
1.55
1.56
1.57
1.57
1.57
1.55
1.54
1.54
1.54
1.55
1.55
1.55
1.55
1.51
1.47
1.40
1.38
1.40
1.49

Su(liq)/olv

1.01
1.00
0.99
0.99
0.99
0.98
0.97
0.97
0.98
0.99
1.00
1.01
1.01
1.01
1.00
1.00
0.99
0.98
0.98
0.97
0.97
0.97
0.97
0.97
0.98
0.99
0.99
1.00
1.01
1.01
1.01
1.02
1.02
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.04
1.04
1.03
1.02
1.01
0.99

Su(peak)/c'v

1.01
1.00
0.99
0.99
0.99
0.98
0.97
0.97
0.98
0.99
1.00
1.01
1.01
1.01
1.00
1.00
0.99
0.98
0.98
0.97
0.97
0.97
0.97
0.97
0.98
0.99
0.99
1.00
1.01
1.01
1.01
1.02
1.02
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.04
1.04
1.03
1.02
1.01
0.99
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)
15.91
16.08
16.24
16.40
16.57
16.73
16.90
17.06
17.22
17.39
17.55
17.72
17.88
18.04
18.21
18.37
18.54
18.70
18.86
19.03
19.19
19.36
19.52
19.69
19.85
20.01
20.18
20.34
20.51
20.67
20.83
21.00
21.16
21.33
21.49
21.65
21.82
21.98
22.15
22.31
22.47
22.64
22.80
22.97
23.13
23.29
23.46
23.62

e
(tsf)
269.60
234.75
206.60
181.76
163.90
152.82
149.35
147.85
143.44
119.93
87.81
54.71
45.28
46.18
51.60
53.98
59.43
66.84
69.61
65.31
60.20
60.70
63.79
63.18
55.42
59.41
70.89
85.96
87.64
79.77
65.28
52.29
50.46
58.32
63.28
76.17
120.90
179.96
214.33
193.47
146.75
101.80
73.77
55.74
49.70
102.92
205.35
339.04

Qtn

259.95
225.25
197.22
172.45
154.46
143.03
138.87
136.59
131.67
109.12
78.89
48.15
39.35
39.96
44.65
46.39
50.83
56.97
58.96
54.70
49.83
49.93
52.30
51.42
44.43
47.53
57.06
69.65
70.53
63.13
50.50
39.56
38.23
44.89
48.84
58.69
95.37
144.87
173.97
155.46
115.33
77.03
53.62
39.05
34.10
75.07
157.35
266.41

Ke

1.00
1.05
1.12
1.19
1.25
1.29
1.30
1.30
1.29
1.40
1.70
2.63
2.77
2.39
1.94
2.06
2.07
1.99
2.02
2.26
2.53
2.50
2.32
2.35
2.75
2.52
2.01
1.65
1.69
2.03
2.68
3.35
2.78
1.95
1.76
1.75
1.32
1.11
1.04
1.07
1.18
1.54
2.30
3.34
3.95
1.88
1.19
1.04

Qtn,cs

259.95
235.73
220.66
205.66
192.84
184.34
180.67
177.36
169.74
152.41
134.14
126.64
109.17
95.39
86.54
95.50
105.06
113.31
119.02
123.76
126.32
125.00
121.30
120.78
122.23
119.99
114.79
114.76
119.16
128.35
135.16
132.69
106.36
87.62
85.80
102.70
125.44
160.80
180.29
166.36
135.99
118.71
123.41
130.44
134.59
140.78
187.93
276.77

L

1.59
1.71
1.82
1.90
1.96
1.99
2.00
2.00
1.99
2.07
2.21
2.47
2.50
2.42
2.30
2.33
2.34
2.31
2.32
2.39
2.45
2.44
2.40
241
2.50
2.45
2.32
2.19
2.21
2.33
2.48
2.60
2.50
2.30
2.24
2.23
2.01
1.80
1.70
1.75
1.89
2.14
2.40
2.60
2.69
2.28
191
1.70

Su(liq)/olv

0.97
0.95
0.93
0.91
0.89
0.88
0.87
0.87
0.87
0.84
0.79
0.73
0.70
0.71
0.72
0.72
0.74
0.75
0.76
0.75
0.73
0.73
0.74
0.74
0.72
0.73
0.75
0.78
0.78
0.76
0.74
2.56
0.70
0.72
0.73
0.76
0.82
0.88
0.91
0.89
0.85
0.79
0.74
2.50
2.20
0.79
0.89
0.98

su(peak)/c'v

0.97
0.95
0.93
0.91
0.89
0.88
0.87
0.87
0.87
0.84
0.79
0.73
0.70
0.71
0.72
0.72
0.74
0.75
0.76
0.75
0.73
0.73
0.74
0.74
0.72
0.73
0.75
0.78
0.78
0.76
0.74
2.56
0.70
0.72
0.73
0.76
0.82
0.88
0.91
0.89
0.85
0.79
0.74
2.50
2.20
0.79
0.89
0.98
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)
23.79
23.95
24.11
24.28
24.44
24.61
24.77
24.93
25.10
25.26
25.43
25.59
25.75
25.92
26.08
26.25
26.41
26.57
26.74
26.90
27.07
27.23
27.40
27.56
27.72
27.89
28.05
28.22
28.38
28.54
28.71
28.87
29.04
29.20
29.36
29.53
29.69
29.86
30.02
30.18
30.35
30.51
30.68
30.84
31.00
31.17
31.33
31.50

qt
(tsf)
407.26
444.24
439.02
432.05
406.72
386.30
372.02
355.71
336.55
310.32
271.24
217.21
159.74
107.86
74.76
64.69
69.32
70.76
62.24
61.34
64.40
63.63
47.82
34.26
36.13
59.24
128.82
192.93
222.40
176.84
122.31
101.78
118.66
140.32
140.89
127.84
114.05
106.56
100.15
92.17
84.38
77.04
72.22
76.98
106.26
154.01
203.06
225.24

Qtn

320.68
347.47
340.81
334.56
314.92
299.43
287.29
273.68
257.98
236.97
205.64
159.93
112.87
72.48
47.86
40.66
43.63
44.20
37.90
37.14
39.09
38.29
27.65
18.89
20.29
35.37
84.28
130.34
150.74
115.03
75.29
61.12
73.14
88.51
88.44
78.66
68.69
63.42
58.98
53.58
48.28
43.22
39.73
42.49
61.78
94.36
128.67
143.51

Ke

1.01
1.03
1.05
1.04
1.02
1.00
1.00
1.00
1.00
1.00
1.01
1.11
1.32
1.83
2.64
2.93
2.78
2.86
3.40
3.39
3.18
3.27
4.18
5.38
4.43
2.85
1.48
1.25
1.22
1.45
2.03
2.33
1.86
1.56
1.57
1.73
1.94
2.03
2.11
2.23
2.40
2.65
2.95
2.81
1.94
1.43
1.23
1.20

Qtn,cs

324.47
357.14
356.34
347.49
321.18
299.43
287.29
273.68
257.98
236.97
207.66
177.93
149.38
132.43
126.56
119.09
121.15
126.43
128.83
125.92
124.21
125.21
115.60
101.65
89.88
100.90
124.70
162.49
183.23
167.22
152.53
142.70
136.25
138.49
139.12
136.29
133.01
128.80
124.48
119.28
115.68
114.70
117.02
119.26
120.16
135.11
158.85
172.34

L

1.66
1.69
1.71
1.70
1.67
1.63
1.60
1.59
1.58
1.59
1.66
1.81
2.02
2.26
2.47
2.53
2.50
2.52
2.61
2.61
2.58
2.59
2.72
2.87
2.76
2.52
2.11
1.96
1.93
2.10
2.32
241
2.27
2.16
2.16
2.23
2.30
2.32
2.35
2.38
2.42
2.48
2.53
2.51
2.30
2.09
1.95
191

Su(liq)/olv

1.01
1.02
1.02
1.01
1.00
0.99
0.99
0.98
0.97
0.96
0.93
0.90
0.84
0.78
0.73
0.71
0.72
0.72
2.38
2.33
0.70
0.70
1.77
1.24
1.30
0.69
0.80
0.87
0.89
0.85
0.79
0.76
0.78
0.81
0.81
0.79
0.78
0.77
0.76
0.74
0.73
0.72
0.71
0.71
0.76
0.82
0.86
0.88

Su(peak)/c'v

1.01
1.02
1.02
1.01
1.00
0.99
0.99
0.98
0.97
0.96
0.93
0.90
0.84
0.78
0.73
0.71
0.72
0.72
2.38
2.33
0.70
0.70
1.77
1.24
1.30
0.69
0.80
0.87
0.89
0.85
0.79
0.76
0.78
0.81
0.81
0.79
0.78
0.77
0.76
0.74
0.73
0.72
0.71
0.71
0.76
0.82
0.86
0.88
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)
31.66
31.82
31.99
32.15
32.32
32.48
32.64
32.81
32.97
33.14
33.30
33.46
33.63
33.79
33.96
34.12
34.28
34.45
34.61
34.78
34.94
35.10
35.27
35.43
35.60
35.76
35.93
36.09
36.25
36.42
36.58
36.75
36.91
37.07
37.24
37.40
37.57
37.73
37.89
38.06
38.22
38.39
38.55
38.71
38.88
39.04
39.21
39.37

qt
(tsf)
209.07
159.09
99.80
56.64
37.39
29.91
28.34
27.56
32.82
59.75
120.54
205.91
285.41
340.35
369.05
381.96
385.67
392.21
403.13
419.80
430.88
430.13
430.19
437.91
459.51
463.14
438.43
379.41
293.68
199.80
129.76
95.38
93.42
88.58
79.48
84.80
94.03
122.20
158.02
202.49
230.27
229.91
214.43
195.33
173.58
156.38
142.21
130.31

Qtn

131.02
95.07
55.30
28.56
17.83
14.16
14.09
13.09
15.48
30.53
68.47

125.19

180.63

219.52

239.33

246.70

247.34

250.92

256.75

265.48

268.72

264.96

263.45

268.41

283.67

286.96

270.47

230.14

171.82

109.87
65.99
45.66
44.59
42.47
37.61
41.06
45.44
61.29
82.80

112.07

131.52

131.10

119.96

106.97
93.04
82.08
73.02
65.73

Ke

1.26
1.51
2.26
3.86
4.86
4.46
2.97
3.91
4.39
2.99
1.65
1.24
1.11
1.05
1.03
1.04
1.05
1.05
1.05
1.06
1.09
1.12
1.13
1.12
1.10
1.09
1.09
1.13
1.23
1.53
2.22
3.06
3.06
291
3.06
2.65
2.69
2.21
1.76
1.39
1.25
1.25
1.32
1.41
1.51
1.64
1.80
1.94

Qtn,cs

164.49
143.74
125.09
110.28
86.58
63.19
41.90
51.17
67.87
91.34
113.11
155.37
199.87
231.23
247.51
256.07
259.40
263.03
270.32
282.41
293.25
296.14
297.45
301.35
312.28
312.27
295.99
260.39
212.14
168.02
146.62
139.48
136.37
123.55
114.92
108.79
122.40
135.46
145.96
155.58
163.97
163.44
157.75
150.42
140.91
134.61
131.15
127.25

L

1.96
2.13
2.39
2.68
2.81
2.76
2.54
2.69
2.75
2.54
2.19
1.95
1.80
1.72
1.69
1.70
1.72
1.72
1.72
1.74
1.78
1.81
1.83
1.82
1.79
1.77
1.78
1.83
1.95
2.14
2.38
2.55
2.55
2.53
2.55
2.48
2.48
2.37
2.24
2.06
1.96
1.96
2.01
2.07
2.13
2.19
2.25
2.30

Su(liq)/olv

0.87
0.82
0.75
1.78
1.15
0.23
0.05
0.01
0.42
0.67
0.78
0.86
0.91
0.94
0.96
0.96
0.96
0.97
0.97
0.97
0.98
0.97
0.97
0.98
0.99
0.99
0.98
0.95
0.91
0.84
0.77
0.72
0.72
0.71
0.70
0.71
0.72
0.76
0.80
0.84
0.87
0.87
0.85
0.84
0.82
0.80
0.78
0.77

Su(peak)/c'v

0.87
0.82
0.75
1.78
1.15
0.90
0.58
0.82
0.98
0.67
0.78
0.86
0.91
0.94
0.96
0.96
0.96
0.97
0.97
0.97
0.98
0.97
0.97
0.98
0.99
0.99
0.98
0.95
0.91
0.84
0.77
0.72
0.72
0.71
0.70
0.71
0.72
0.76
0.80
0.84
0.87
0.87
0.85
0.84
0.82
0.80
0.78
0.77
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)
39.53
39.70
39.86
40.03
40.19
40.35
40.52
40.68
40.85
41.01
41.17
41.34
41.50
41.67
41.83
41.99
42.16
42.32
42.49
42.65
42.81
42.98
43.14
43.31
43.47
43.64
43.80
43.96
44.13
44.29
44.46
44.62
44.78
44.95
45.11
45.28
45.44
45.60
45.77
45.93
46.10
46.26
46.42
46.59
46.75
46.92
47.08
47.24

qt
(tsf)

117.64
100.12
75.65
50.27
48.47
75.17
114.79
141.49
153.45
154.54
153.43
149.55
149.48
150.07
150.35
154.23
161.84
173.61
175.16
161.63
130.28
111.27
104.02
101.35
80.77
54.99
39.18
60.08
72.57
74.16
47.82
34.77
28.60
25.58
26.10
33.09
38.62
37.87
32.35
36.38
52.18
56.24
48.42
31.25
29.41
36.73
38.31
46.30

Qtn

58.25
47.75
33.79
20.39
19.99
35.17
58.94
74.62
81.46
81.60
80.92
78.40
78.04
77.58
76.87
78.62
82.76
89.58
89.92
81.04
62.26
51.66
48.22
46.70
34.97
21.44
14.39
25.10
32.07
33.08
18.98
12.78
10.07
8.87
9.05
11.75
13.87
13.55
11.39
12.92
19.76
21.44
17.76
10.84
10.11
14.10
14.95
17.99

Ke

2.09
2.51
3.47
5.39
4.78
2.55
1.65
1.48
1.44
1.47
1.46
1.49
1.50
1.56
1.62
1.63
1.61
1.54
1.57
1.71
2.11
2.40
2.37
241
3.24
5.18
6.90
3.57
2.71
2.57
4.26
5.58
6.76
7.83
7.84
6.76
6.32
6.99
8.17
7.35
5.07
4.95
5.71
8.26
6.88
3.93
3.64
3.99

Qtn,cs

121.99
119.69
117.28
109.81
95.61
89.66
97.09
110.78
117.72
119.76
118.52
116.67
117.32
120.75
124.67
128.48
132.90
138.15
140.76
138.95
131.55
123.74
114.23
112.69
113.22
110.96
99.26
89.67
87.04
84.96
80.77
71.32
68.07
69.42
70.96
79.45
87.62
94.80
93.09
94.89
100.14
106.07
101.36
89.51
69.55
55.44
54.46
71.69

L

2.34
2.45
2.62
2.87
2.80
2.45
2.19
2.12
2.09
2.11
2.11
2.12
2.13
2.15
2.18
2.19
2.17
2.14
2.16
2.22
2.35
2.42
241
2.42
2.59
2.84
3.01
2.64
2.49
2.46
2.73
2.89
3.00
3.09
3.09
3.00
2.96
3.02
3.12
3.05
2.83
2.82
2.90
3.13
3.01
2.69
2.65
2.70

Su(liq)/olv

0.75
0.73
2.03
1.32
1.27
0.69
0.76
0.79
0.80
0.80
0.80
0.79
0.79
0.79
0.79
0.79
0.80
0.81
0.81
0.80
0.76
0.74
0.73
0.73
0.69
1.38
0.96
1.51
0.68
0.68
1.18
0.83
0.30
0.30
0.60
0.78
0.92
0.90
0.76
0.86
1.27
1.37
1.16
0.72
0.36
0.04
0.13
1.10

Su(peak)/c'v

0.75
0.73
2.03
1.32
1.27
0.69
0.76
0.79
0.80
0.80
0.80
0.79
0.79
0.79
0.79
0.79
0.80
0.81
0.81
0.80
0.76
0.74
0.73
0.73
0.69
1.38
0.96
1.51
0.68
0.68
1.18
0.83
0.67
0.59
0.60
0.78
0.92
0.90
0.76
0.86
1.27
1.37
1.16
0.72
0.67
0.86
0.90
1.10
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This software is licensed to: Petra Geotechnical

CPT name: 075C08

:: Strength loss calculation (Robertson (2009) :: (continued)

Depth
(ft)
47.41
47.57
47.74
47.90
48.06
48.23
48.39
48.56
48.72
48.88
49.05
49.21
49.38
49.54
49.70
49.87
50.03

qt
(tsf)

85.30
147.30
199.44
207.57
189.63
173.38
172.51
191.91
228.67
262.24
284.13
289.77
300.82
324.48
346.95
359.51
363.20

Abbreviations

Qe

Ke:

Qtn,cs:

Ic:
su(liq)/clv:
su(peak)/olv:

Qtn

37.91
73.27
104.66
106.83
93.09
81.99
81.21
93.77
117.18
139.64
154.23
157.37
162.85
175.71
189.38
197.57
200.39

Ke

2.29
1.48
1.26
1.33
1.55
1.79
1.81
1.55
1.32
1.20
1.15
1.15
1.15
1.15
1.13
1.11
1.10

Total cone resistance

Cone resistance correction factor due to fines

Qtn,cs

86.98
108.09
132.03
142.14
144.43
146.71
147.12
145.55
155.18
167.41
177.27
180.31
187.45
201.91
213.96
219.97
221.01

L

2.40
2.11
1.97
2.02
2.15
2.25
2.25
2.15
2.02
191
1.86
1.85
1.86
1.85
1.83
1.81
1.79

Su(liq)/olv

0.70
0.78
0.83
0.84
0.82
0.80
0.80
0.82
0.85
0.88
0.89
0.89
0.90
0.91
0.92
0.93
0.93

Adjusted and corrected cone resistance due to fines

Soil behavior type index
Calculated liquefied undrained strength ratio

Calculated peak undrained strength ratio

Su(peak)/c'v

0.70
0.78
0.83
0.84
0.82
0.80
0.80
0.82
0.85
0.88
0.89
0.89
0.90
0.91
0.92
0.93
0.93
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Procedure for the evaluation of soil liquefaction resistance, NCEER (1998)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. The
procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER
Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a

flowchart!:

f : lip resistance, f, : sleeve {riction
Ty Ty © iN-situ vertical total and effective stress
units : all in kPa

S

initial stress exponent” : n = 1.0 and calculate Q, F, and I,
l. =164, n=05
if 1.64 < I, <330, n=([.-1.64)0.3 + 0.5
ifl. =330, n=1.0
iterate until the change in n, An < (0.01
if o,y =300 kPa, let n = 1.0 for all soils

S
“updated from f4+—\'
Robertson and 100 oM
Wride (1998) C,.=
\Tvo'
Y
4 g, ' J,
0=19%"%) F=—2 100
100 (g.—0,,)
. 1, =\[3:47-10g0)* + (122 +10g )’ ]

- v D
ifl.=164, K.=1.0
if 1.od < I, < 2.60, K, =-0403 lc4 + 558117 -21.63 I.L..2 + 33751, — 1788
if I, = 2.60, evaluate using other criteria; likely nonliquefiable if F = 1%
BUT, ifled <, «236and F <0.3%, set K, = 1.0
. /
[ (gy) = KO ]

3

. (q.n). :
CRR, .=0.833.| =&8ex | 005, if (gyu)e < 50
1.5 I: 1000 i| 1 -':ln;,l;\'.)l.a

\it’ I. = 2.60, evaluate using other criteria; likely nonliquifiable if F > lfy

! "Estimating liquefaction-induced ground settlements from CPT for level ground", G. Zhang, P.K. Robertson, and R.W.I. Brachman
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Procedure for the evaluation of soil liquefaction resistance (all soils), Robertson (2010)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. This
procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER
Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a

flowchart!:

! P.K. Robertson, 2009. “Performance based earthquake design using the CPT”, Keynote Lecture, International Conference on

Performance-based Design in Earthquake Geotechnical Engineering — from case history to practice, IS-Tokyo, June 2009

CPT
qt, fs. Ove, G'vo, Pa =

all same units as p,

1 atm

v

n=0381({,)+ 0.05{

n<1.0

Initial stress exponent: n = 1.0; Calculate Qyy, F, I¢

g Yo

J—O.IS
pﬂ

Iterate until change in n, An < 0.01

I = [(3_47— logQ, ) +(1.22+logF.) ]0

4 Y
(2]
o- vo
L 2
O, =[M}C.\, F, =L-100
P, (q: =0, )

.5

2
2

IfI. < 1.64, K. = 1.0
When 1.64 < I < 2.60
K. =5.58I — 0.403 I} - 21.63 1.2 + 33.751.— 17.88)

If 1.64 <I; <2.36 AND F; < 0.5%, set Kc= 1.0

K,=6x107(1,)*°

'

Ques=Ke* Qu |«

O 3
CRR,, =93 —=| +0.08
. 1000

50<Q, . <160

3

CLiq v.1.7.6.49 - CPT Liquefaction Assessment Software

342



q.: tip resistance, f,: sleeve friction
Oy, Oyo: IN situ vertical total and effective stress

v

m = 1.338 - 0.249 x (q)>%*
iterate until change in m, Am < 0.01

A

CN qu

Qun =

=

Procedure for the evaluation of soil liquefaction resistance, Idriss & Boulanger (2008)

Qeines = Aein + Ay
where :

A,y = (5.4 + —qlc16N J x e[

2
163+ 9.7 ( 157
FC+0.01 \ FC+0.01

CRR

M=7.5, Oyo=1

=0.80x

SU

VN

xK

a

v

deiNes [ delNes
540 67

M7.5,0,0-1  ©

CRR

2 3 4
_| eiNes 4 el Nes -3
80 114
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Procedure for the evaluation of soil liquefaction resistance (sandy soils), Moss et al. (2006)

CFT

G fs, L

I < 1. cut-off

Initial estimate using raw tip measurements, friction
Calculate gy, Repeat untl an  acceptable

rato.
convergence tolerance is achieved.
|5 2
C = o
1
f3
$ v
C
Cq = _P'a_
O'v
9 1=Cq 9

:

1.045 ' Vo Vo ' () ' -1
G *Oyq 0110 Re|+ B.O0L Re)+c-[t+0.850 R¢|-0.848 N, |-0.002 -In[ov ]-20.923 +1.632 -0 ' |
CRR =exp 5

344
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Procedure for the evaluation of liquefaction-induced lateral spreading displacements

Site investigation Design Ground
with SPT or earthquake geometry

Y
SPT data with Moment magnitude Geometric parameters
content of earthquake (Mw) for each of different
or CPT data and peak surface zones in level (or
acceleration (gmax) gently sloping) ground

with (or without) a free

/ face
A
Liquefaction potential analysis / \

to calculate FS, (N1)60cs or

(qeIN)es Zones with three major Zones with
geometric parameters or more than
(using the NCEER SPT- less - free face height (H), three major
CPT-based method (Youd et al. the distance to a free face geometric
2001)) (L), or/and slope (S) parameters

Calculation of the lateral TN
displacement index L/H
or/and Evaluation of
(using Figure 1 and Equation [3]) S lateral
displacements
\ l based on
/_ ﬁ i ) other
If Estimated lateral displacement, LD approaches
o )60045 <14 For gently sloping ground without a free face, .a.nd :
or engineering
(qCIN)CS <70 ILD= (S i 020) -LDI (fOI' 02% =8 < 35%) judgment
For level ground with a free face, \ )
evaluate o
potential LD=6-(L/MH)"" -LDI (for5 <L/H <40)
of
flow
liquefaction

~—

! Flow chart illustrating major steps in estimating liquefaction-induced lateral spreading displacements using the proposed approach

B} [
g [ D,=40% ] " Zmax
. S0 T T T . — -
M- [ 1‘\ ] LDI= Y ma x‘d‘
L, i : 0
§ 40F 1
* 50% 11 1 1 Equation [3]
& ]
2 30 ]
oy [ ]
o L _
E L -
g 20r 1
E - 4
2 [ ;
I :
= S ;
G [ PR T T T (N S T T 1
0.0 0.5 1.0 1.5 2.0

Factor of safety, FS
! Figure 1

! "Estimating liquefaction-induced ground settlements from CPT for level ground", G. Zhang, P.K. Robertson, and R.W.I. Brachman
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Procedure for the estimation of seismic induced settlements in dry sands

Robertson, P.K. and Lisheng, S., 2010, “Estimation of seismic compression in dry soils using the CPT” FIFTH INTERNATIONAL CONFERENCE ON
RECENT ADVANCES IN GEOTECHNICAL EARTHQUAKE ENGINEERING AND SOIL DYNAMICS, Symposium in honor of professor I. M. Idriss, San

Diego, CA

Average shear stress, T,

Ty =CSR 0,9 =065 -—mx

v

OO0 " Ta

Estimate small shear strain modulus, Gy

G, =00188 -[m‘““‘lﬁelj-(qt - 5,)

v

Estimate shear strain amplitude,

{based on Pradel {1998))

B 1+a e"®
L BT

1 “R-100 (%)

T
R = Glmute Ty and Gy same units)
I

w=00389 | 2% |+ 0124
Pa

b = 6400 [:_:]
v

Estimate volumetric strain in 15 cycles

-120
E =y (M 1)1504:5
Toll15) 0

Qg
M 1dsoge = SI
2851 - =
48

v

Volumetric strain in design earthquake

i W, 045
Lol = Eralf15) T

N, =M - 42V

v

Seismic settlement, s

AT
s=1- J‘zm-dz
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Liquefaction Potential Index (LPI) calculation procedure

Calculation of the Liquefaction Potential Index (LPI) is used to interpret the liquefaction assessment calculations in terms of
severity over depth. The calculation procedure is based on the methology developed by Iwasaki (1982) and is adopted by AFPS.

To estimate the severity of liquefaction extent at a given site, LPI is calculated based on the following equation:

20
LPI = J (10-0,5,) % 7, xd,

where:

F.=1-F.S. when F.S. less than 1
F. = 0 when F.S. greater than 1

z depth of measurment in meters

Values of LPI range between zero (0) when no test point is characterized as liquefiable and 100 when all points are characterized
as susceptible to liquefaction. Iwasaki proposed four (4) discrete categories based on the numeric value of LPI:

oPI=0 : Liquefaction risk is very low
¢ 0 < LPI <=5 : Liquefaction risk is low
e 5 < LPI <= 15 : Liquefaction risk is high

e LPI > 15 : Liquefaction risk is very high
FI_ -
0.0 1.0 .0 0 W) 10
0 \ 0 1
S f
e ,f::) «-—3'
|
af—:-,'l
5 5 /
d C—]

=10 10 &

{m
/ﬂ\g/

Depth

el ) 15

20 ‘5,

Graphical presentation of the LPI calculation procedure
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Design Maps Detailed Report Page 1 of 6
USGS Design Maps Detailed Report
ASCE 7-10 Standard (33.70522°N, 116.15675°W)
Site Class D - “Stiff Soil”, Risk Category I/II/II1
Section 11.4.1 — Mapped Acceleration Parameters
Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain Ss) and
1.3 (to obtain S;). Maps in the 2010 ASCE-7 Standard are provided for Site Class B.
Adjustments for other Site Classes are made, as needed, in Section 11.4.3.
From Figure 22-1"™ Ss =2.629 g
From Figure 22-2™ S,=1.280g
Section 11.4.2 — Site Class
The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class D, based on the site soil properties in
accordance with Chapter 20.
Table 20.3-1 Site Classification
Site Class Vs N or N., S.
A. Hard Rock >5,000 ft/s N/A N/A
B. Rock 2,500 to 5,000 ft/s N/A N/A
C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf
D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the characteristics:

e Plasticity index PI > 20,
e Moisture content w = 40%, and
o Undrained shear strength s, < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft2 = 0.0479 kN/m?2

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal &latitude=3. ..

5/6/2015
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Section 11.4.3 — Site Coefficients and Risk-Targeted Maximum Considered Earthquake
(MCE:) Spectral Response Acceleration Parameters

Table 11.4-1: Site Coefficient F,

Site Class Mapped MCE : Spectral Response Acceleration Parameter at Short Period

Ss <0.25 Ss = 0.50 Ss =0.75 Ss = 1.00 Ss =2 1.25

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
Cc 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S¢

For Site Class = D and Ss = 2.629 g, F. = 1.000

Table 11.4-2: Site Coefficient F,

Site Class Mapped MCE ; Spectral Response Acceleration Parameter at 1-s Period

S; £0.10 S, =0.20 S; =0.30 S, =0.40 S; = 0.50

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class =D and S, = 1.280 g, F, = 1.500

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/report. php?template=minimal&latitude=3... 5/6/2015



Design Maps Detailed Report Page 3 of 6

Equation (11.4-1): Sws = F.Ss

1.000 x 2.629 = 2.629 ¢

Equation (11.4-2): Sw = FS:

1.500 x 1.280 = 1.919 ¢

Section 11.4.4 — Design Spectral Acceleration Parameters

Equation (11.4-3): Sps = % Sws

% x 2.629 = 1.752 g

Equation (11.4-4): Spi =% Sw =% x1.919 =1.280 g

Section 11.4.5 — Design Response Spectrum

From Figure 22-12 " T, = 8 seconds

Figure 11.4-1: Design Response Spectrum
T<T,:5,=5,,(04+06T/T,)

5, =1752

T,STST,:S, =8,
T,<T<T,:§ =S, /T

oL

T>T :85,=8,T /T
Sp = 1.280

Spectral Response Acceleration, Sa (gl

Ta=0.148 Ts=0,7311.000
Period, T (sec)

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/report. php?template=minimal&latitude=3... 5/6/2015
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Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCE;) Response
Spectrum

The MCE, Response Spectrum is determined by multiplying the design response spectrum above by
1.5,

Spectral Response Acceleration, Sa (g)

Ta= 0146 Te=0.7301 [;nfj [i]

Period, T (sec)

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/report. php?template=minimal&latitude=3... 5/6/2015
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Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic
Design Categories D through F

From Figure 22-7 ™ PGA = 1.015
Equation (11.8-1): PGA. = FreaPGA = 1.000 x 1.015 = 1.015 g

Table 11.8-1: Site Coefficient Fyga

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA
Class
PGA < PGA = PGA = PGA = PGA =
0.10 0.20 0.30 0.40 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
Cc 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of PGA

For Site Class = D and PGA = 1.015 g, F.c. = 1.000

Section 21.2.1.1 — Method 1 (from Chapter 21 - Site-Specific Ground Motion Procedures
for Seismic Design)

From Figure 22-17 " Crs = 0.958
From Figure 22-18" Cp = 0.932

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/report. php?template=minimal&latitude=3... 5/6/2015
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Page 6 of 6

Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S,
IorlIl III IV
Sos < 0.167g A A A
0.167g < S, < 0.33g B B C
0.33g < S, < 0.50g C e D
0.509 =< Sns D D D

For Risk Category = I and S,s = 1.752 g, Seismic Design Category = D

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S;,
IorIl III v
S, < 0.067g A A A
0.067g = Sp, < 0.133¢g B B C
0.133g = Sp, < 0.20g C C D
0.20g < S,, D D D

For Risk Category = I and S,, = 1.280 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and III, and F for those in Risk Category 1V, irrespective
of the above.

Seismic Design Category = “the more severe design category in accordance with
Table 11.6-10r 11.6-2" = E

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category.
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> USGS Design Maps Summary Report
User-Specified Input

Report Title Aqua Del Vista
Wed May 6, 2015 22:02:08 UTC

Building Code Reference Document ASCE 7-10 Standard
(which utilizes USGS hazard data available in 2008)

Site Coordinates 33.70522°N, 116.15675°W
Site Soil Classification Site Class D - “Stiff Soil”
Risk Category I/II/III
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mapquest ©2015 MapPuest Some data ©2015 "Op @ MapOuest
USGS-Provided Output
S.= 2.629g Sus= 2.629g Sps= 1.752g
S,= 1.280g Sm= 1.919g S,= 1.280g

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.
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For PGAu, T., Cis, and Cy values, please view the detailed report.
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Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.
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Project title : 14-108 Aqua Del Vista
Location : Coachella - NCEER 2001 MEthods

Overall lateral displacements report
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Lateral displacement (in)
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CPTU name

CLiqg v.1.7.6.49 - CPT Liquefaction Assessment Software
Project file: S:\2014 - 2019\2014\Projects\100s\14-108\14-108-CPTLig-2013Update-2.clq
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Overall Parametric Assessment Method
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B rRobertson (NCEER 2001
[ robertson (2009)
[ Moss et al. (2006)

075C01 075C02 075C03 075C04 075C05 075C06 075C08
CPTu Name

:: CPT main liquefaction parameters details ::
CPT Name Earthquake Earthquake GWT in situ GWT earthq.
Mag. Accel. (ft) (ft)
075C01 7.80 1.10 12.00 12.00
075C02 7.80 1.10 20.00 20.00
075C03 7.80 1.10 8.00 8.00
075C04 7.80 1.10 10.00 10.00
075C05 7.80 1.10 12.00 12.00
075C06 7.80 1.10 20.00 20.00
075C08 7.80 1.10 35.00 35.00

CLiqg v.1.7.6.49 - CPT Liquefaction Assessment Software - Report created on: 5/6/2015, 2:48:32 PM 1
Project file: S:\2014 - 2019\2014\Projects\100s\14-108\14-108-CPTLig-2013Update-2.clq
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Project title : 14-108 Aqua Del Vista
Location : Coachella - NCEER 2001 MEthods

Overall vertical settlements report

(176)

Vertical settlement (in)
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CPTU name

CLiqg v.1.7.6.49 - CPT Liquefaction Assessment Software
Project file: S:\2014 - 2019\2014\Projects\100s\14-108\14-108-CPTLig-2013Update-2.clq
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