























































































































































































































































































































































































































This software is licensed to: Southern California Geotechnical CPT name: CPT-3

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth dcin, cs FS e, (%) DF Settlement Depth Jetn, cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)
24.24 10.99 2.00 0.00 1.00 0.00 24.30 10.53 2.00 0.00 1.00 0.00
24.36 10.26 2.00 0.00 1.00 0.00 24.44 9.89 2.00 0.00 1.00 0.00
24.51 9.34 2.00 0.00 1.00 0.00 24.56 8.97 2.00 0.00 1.00 0.00
24.62 8.79 2.00 0.00 1.00 0.00 24.69 8.88 2.00 0.00 1.00 0.00
24.74 9.05 2.00 0.00 1.00 0.00 24.82 9.48 2.00 0.00 1.00 0.00
24.87 9.74 2.00 0.00 1.00 0.00 24.95 9.91 2.00 0.00 1.00 0.00
25.01 9.99 2.00 0.00 1.00 0.00 25.08 10.24 2.00 0.00 1.00 0.00
25.14 10.76 2.00 0.00 1.00 0.00 25.20 10.85 2.00 0.00 1.00 0.00
25.27 10.48 2.00 0.00 1.00 0.00 25.32 10.03 2.00 0.00 1.00 0.00
25.40 10.29 2.00 0.00 1.00 0.00 25.45 10.98 2.00 0.00 1.00 0.00
25.53 12.82 2.00 0.00 1.00 0.00 25.58 14.91 2.00 0.00 1.00 0.00
25.60 12.28 2.00 0.00 1.00 0.00 25.67 85.24 2.00 0.00 1.00 0.00
25.74 90.68 2.00 0.00 1.00 0.00 25.82 99.34 2.00 0.00 1.00 0.00
25.87 104.02 2.00 0.00 1.00 0.00 25.94 104.57 2.00 0.00 1.00 0.00
26.01 94.24 2.00 0.00 1.00 0.00 26.05 94.80 2.00 0.00 1.00 0.00
26.12 96.32 0.20 3.34 1.00 0.03 26.18 97.95 0.21 3.28 1.00 0.02
26.28 103.31 0.22 3.11 1.00 0.03 26.31 105.45 0.22 3.04 1.00 0.01

26.40 109.29 0.23 2.93 1.00 0.03 26.48 109.74 0.



This software is licensed to: Southern California Geotechnical CPT name: CPT-3

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
30.47 12.83 2.00 0.00 1.00 0.00 30.53 13.16 2.00 0.00 1.00 0.00
30.58 13.15 2.00 0.00 1.00 0.00 30.67 12.64 2.00 0.00 1.00 0.00
30.74 12.13 2.00 0.00 1.00 0.00 30.79 11.95 2.00 0.00 1.00 0.00
30.85 11.70 2.00 0.00 1.00 0.00 30.91 11.28 2.00 0.00 1.00 0.00
30.98 10.62 2.00 0.00 1.00 0.00 31.10 9.71 2.00 0.00 1.00 0.00
31.23 8.96 2.00 0.00 1.00 0.00 31.28 8.63 2.00 0.00 1.00 0.00
31.34 8.38 2.00 0.00 1.00 0.00 31.37 8.37 2.00 0.00 1.00 0.00
31.37 8.37 2.00 0.00 1.00 0.00 31.46 8.36 2.00 0.00 1.00 0.00
31.51 8.12 2.00 0.00 1.00 0.00 31.60 7.86 2.00 0.00 1.00 0.00
31.65 8.03 2.00 0.00 1.00 0.00 31.74 8.02 2.00 0.00 1.00 0.00
31.82 8.01 2.00 0.00 1.00 0.00 31.86 8.01 2.00 0.00 1.00 0.00
31.91 7.84 2.00 0.00 1.00 0.00 31.99 7.83 2.00 0.00 1.00 0.00
32.04 8.07 2.00 0.00 1.00 0.00 32.16 7.81 2.00 0.00 1.00 0.00
32.18 7.57 2.00 0.00 1.00 0.00 32.23 7.81 2.00 0.00 1.00 0.00
32.31 7.80 2.00 0.00 1.00 0.00 32.35 7.72 2.00 0.00 1.00 0.00
32.44 7.55 2.00 0.00 1.00 0.00 32.53 7.54 2.00 0.00 1.00 0.00
32.57 7.62 2.00 0.00 1.00 0.00 32.62 7.46 2.00 0.00 1.00 0.00
32.69 7.69 2.00 0.00 1.00 0.00 32.75 8.00 2.00 0.00 1.00 0.00
32.83 8.71 2.00 0.00 1.00 0.00 32.92 9.82 2.00 0.00 1.00 0.00
32.97 10.29 2.00 0.00 1.00 0.00 33.01 10.53 2.00 0.00 1.00 0.00
33.10 10.84 2.00 0.00 1.00 0.00 33.14 11.07 2.00 0.00 1.00 0.00
33.23 10.26 2.00 0.00 1.00 0.00 33.28 9.78 2.00 0.00 1.00 0.00
33.34 9.29 2.00 0.00 1.00 0.00 33.43 9.21 2.00 0.00 1.00 0.00
33.50 9.20 2.00 0.00 1.00 0.00 33.54 9.51 2.00 0.00 1.00 0.00
33.64 10.29 2.00 0.00 1.00 0.00 33.70 10.28 2.00 0.00 1.00 0.00
33.76 10.43 2.00 0.00 1.00 0.00 33.80 10.59 2.00 0.00 1.00 0.00
33.86 10.90 2.00 0.00 1.00 0.00 33.98 10.88 2.00 0.00 1.00 0.00
34.04 9.85 2.00 0.00 1.00 0.00 34.08 11.66 2.00 0.00 1.00 0.00
34.17 10.14 2.00 0.00 1.00 0.00 34.21 8.88 2.00 0.00 1.00 0.00
34.26 8.88 2.00 0.00 1.00 0.00 34.39 8.86 2.00 0.00 1.00 0.00
34.43 8.86 2.00 0.00 1.00 0.00 34.48 9.01 2.00 0.00 1.00 0.00
34.53 8.85 2.00 0.00 1.00 0.00 34.58 8.69 2.00 0.00 1.00 0.00
34.65 8.83 2.00 0.00 1.00 0.00 34.74 9.13 2.00 0.00 1.00 0.00
34.78 9.36 2.00 0.00 1.00 0.00 34.87 9.90 2.00 0.00 1.00 0.00
34.92 9.90 2.00 0.00 1.00 0.00 35.00 10.59 2.00 0.00 1.00 0.00
35.05 11.13 2.00 0.00 1.00 0.00 35.12 12.14 2.00 0.00 1.00 0.00
35.18 12.98 2.00 0.00 1.00 0.00 35.27 14.61 2.00 0.00 1.00 0.00
35.31 15.46 2.00 0.00 1.00 0.00 35.40 15.99 2.00 0.00 1.00 0.00
35.44 16.05 2.00 0.00 1.00 0.00 35.58 17.19 2.00 0.00 1.00 0.00
35.62 18.04 2.00 0.00 1.00 0.00 35.72 19.73 2.00 0.00 1.00 0.00
35.76 20.58 2.00 0.00 1.00 0.00 35.81 21.27 2.00 0.00 1.00 0.00
35.84 22.34 2.00 0.00 1.00 0.00 35.90 23.26 2.00 0.00 1.00 0.00
35.98 24.95 2.00 0.00 1.00 0.00 36.04 25.39 2.00 0.00 1.00 0.00
36.09 25.61 2.00 0.00 1.00 0.00 36.24 25.64 2.00 0.00 1.00 0.00
36.28 26.01 2.00 0.00 1.00 0.00 36.33 27.78 2.00 0.00 1.00 0.00
36.39 3141 2.00 0.00 1.00 0.00 36.46 37.05 2.00 0.00 1.00 0.00
36.51 43.11 2.00 0.00 1.00 0.00 36.57 46.36 2.00 0.00 1.00 0.00
36.64 47.34 2.00 0.00 1.00 0.00 36.68 47.31 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical CPT name: CPT-3

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
36.76 48.29 2.00 0.00 1.00 0.00 36.81 52.80 2.00 0.00 1.00 0.00
36.99 138.91 2.00 0.00 1.00 0.00 37.07 148.14 2.00 0.00 1.00 0.00
37.13 145.32 2.00 0.00 1.00 0.00 37.18 144.61 2.00 0.00 1.00 0.00
37.21 144.50 0.42 2.16 1.00 0.01 37.32 151.33 0.50 2.05 1.00 0.03
37.39 157.60 0.59 1.87 1.00 0.02 37.44 161.86 0.68 1.62 1.00 0.01
37.48 165.79 0.77 1.31 1.00 0.01 37.57 172.11 0.96 0.83 1.00 0.01
37.61 175.56 1.10 0.62 1.00 0.00 37.67 179.85 1.32 0.39 1.00 0.00
37.75 182.99 1.52 0.24 1.00 0.00 37.81 183.31 1.54 0.23 1.00 0.00
37.88 182.57 1.49 0.26 1.00 0.00 37.94 180.48 1.36 0.36 1.00 0.00
38.02 178.11 1.23 0.48 1.00 0.00 38.07 176.50 1.15 0.57 1.00 0.00
38.14 175.30 1.09 0.63 1.00 0.01 38.23 175.29 1.09 0.64 1.00 0.01
38.28 175.90 1.12 0.60 1.00 0.00 38.34 178.49 1.25 0.46 1.00 0.00
38.39 185.18 1.68 0.15 1.00 0.00 38.45 193.16 2.00 0.00 1.00 0.00
38.52 200.34 2.00 0.00 1.00 0.00 38.59 206.16 2.00 0.00 1.00 0.00
38.67 209.39 2.00 0.00 1.00 0.00 38.72 209.46 2.00 0.00 1.00 0.00
38.81 210.19 2.00 0.00 1.00 0.00 38.85 210.59 2.00 0.00 1.00 0.00
38.97 215.89 2.00 0.00 1.00 0.00 39.03 219.04 2.00 0.00 1.00 0.00
39.11 222.46 2.00 0.00 1.00 0.00 39.16 224.84 2.00 0.00 1.00 0.00
39.23 226.74 2.00 0.00 1.00 0.00 39.29 227.94 2.00 0.00 1.00 0.00
39.36 228.87 2.00 0.00 1.00 0.00 39.42 229.16 2.00 0.00 1.00 0.00
39.47 228.82 2.00 0.00 1.00 0.00 39.55 226.80 2.00 0.00 1.00 0.00
39.60 223.70 2.00 0.00 1.00 0.00 39.64 202.56 2.00 0.00 1.00 0.00
39.71 207.78 2.00 0.00 1.00 0.00 39.81 203.83 2.00 0.00 1.00 0.00
39.86 200.69 2.00 0.00 1.00 0.00 39.90 199.22 2.00 0.00 1.00 0.00
39.99 193.97 2.00 0.00 1.00 0.00 40.03 192.65 2.00 0.00 1.00 0.00
40.12 189.03 2.00 0.00 1.00 0.00 40.16 186.93 1.83 0.07 1.00 0.00
40.25 182.20 1.47 0.28 1.00 0.00 40.29 180.93 1.39 0.34 1.00 0.00
40.39 177.01 1.17 0.53 1.00 0.01 40.45 176.99 1.17 0.54 1.00 0.00
40.52 177.36 1.19 0.52 1.00 0.00 40.56 178.24 1.24 0.47 1.00 0.00
40.66 180.94 1.39 0.34 1.00 0.00 40.70 182.00 1.46 0.29 1.00 0.00
40.78 184.50 1.63 0.17 1.00 0.00 40.83 186.26 1.77 0.10 1.00 0.00
40.89 188.16 1.93 0.03 1.00 0.00 40.96 189.17 2.00 0.00 1.00 0.00
41.05 189.02 2.00 0.00 1.00 0.00 41.09 189.02 2.00 0.00 1.00 0.00
41.16 189.38 2.00 0.00 1.00 0.00 41.22 189.28 2.00 0.00 1.00 0.00
41.29 190.28 2.00 0.00 1.00 0.00 41.34 191.49 2.00 0.00 1.00 0.00
41.44 193.26 2.00 0.00 1.00 0.00 41.49 193.82 2.00 0.00 1.00 0.00
41.58 193.94 2.00 0.00 1.00 0.00 41.63 194.02 2.00 0.00 1.00 0.00
41.69 193.84 2.00 0.00 1.00 0.00 41.74 193.91 2.00 0.00 1.00 0.00
41.91 187.75 1.90 0.04 1.00 0.00 41.96 183.09 1.53 0.23 1.00 0.00
42.02 177.26 1.19 0.52 1.00 0.00 42.07 172.86 1.00 0.77 1.00 0.01
42.13 169.20 0.87 1.02 1.00 0.01 42.19 167.28 0.82 1.17 1.00 0.01
42.25 166.95 0.81 1.19 1.00 0.01 42.33 167.78 0.83 1.13 1.00 0.01
42.43 171.52 0.95 0.86 1.00 0.01 42.47 170.62 0.92 0.92 1.00 0.00
42.56 169.79 0.89 0.97 1.00 0.01 42.60 169.58 0.89 0.99 1.00 0.00
42.66 167.75 0.83 1.13 1.00 0.01 42.73 164.39 0.74 1.42 1.00 0.01
42.81 162.85 0.71 1.57 1.00 0.01 42.86 161.50 0.68 1.64 1.00 0.01
42.95 162.47 0.70 1.59 1.00 0.02 42.99 166.20 0.79 1.25 1.00 0.01
43.08 176.38 1.15 0.56 1.00 0.01 43.17 185.31 1.70 0.14 1.00 0.00
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-3

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
43.22 188.75 1.99 0.00 1.00 0.00 43.26 191.41 2.00 0.00 1.00 0.00
43.34 183.52 1.56 0.21 1.00 0.00 43.39 183.72 1.58 0.20 1.00 0.00
43.48 182.59 1.50 0.26 1.00 0.00 43.51 183.80 1.58 0.20 1.00 0.00
43.59 184.53 1.64 0.17 1.00 0.00 43.65 186.58 1.80 0.08 1.00 0.00
43.72 190.64 2.00 0.00 1.00 0.00 43.79 192.86 2.00 0.00 1.00 0.00
43.88 193.56 2.00 0.00 1.00 0.00 43.91 192.64 2.00 0.00 1.00 0.00
44.00 189.42 2.00 0.00 1.00 0.00 44.04 186.30 1.78 0.09 1.00 0.00
44.14 178.42 1.25 0.45 1.00 0.01 44.18 174.96 1.09 0.64 1.00 0.00
44.23 171.17 0.94 0.87 1.00 0.01 44.32 167.06 0.81 1.17 1.00 0.01
44.36 165.94 0.78 1.27 1.00 0.01 44.45 165.80 0.78 1.28 1.00 0.01
44.52 161.61 0.68 1.63 1.00 0.01 44.58 165.46 0.77 1.31 1.00 0.01
44.63 167.51 0.83 1.14 1.00 0.01 44.70 167.40 0.82 1.15 1.00 0.01
44.76 166.84 0.81 1.19 1.00 0.01 44.85 155.75 0.57 1.99 1.00 0.02
44.89 165.88 0.78 1.27 1.00 0.00 44.98 161.82 0.69 1.62 1.00 0.02
45.03 167.44 0.83 1.14 1.00 0.01 45.11 177.73 1.22 0.49 1.00 0.00
45.15 181.93 1.46 0.28 1.00 0.00 45.26 194.65 2.00 0.00 1.00 0.00
45.31 198.06 2.00 0.00 1.00 0.00 45.35 199.75 2.00 0.00 1.00 0.00
45.41 199.81 2.00 0.00 1.00 0.00 45.47 197.14 2.00 0.00 1.00 0.00
45.55 193.21 2.00 0.00 1.00 0.00 45.64 188.68 1.99 0.00 1.00 0.00
45.68 187.02 1.85 0.06 1.00 0.00 45.74 184.25 1.62 0.18 1.00 0.00
45.83 180.04 1.35 0.37 1.00 0.00 45.87 177.14 1.19 0.52 1.00 0.00
45.95 172.31 0.99 0.79 1.00 0.01 46.08 158.96 0.63 1.79 1.00 0.03
46.13 156.38 0.59 1.95 1.00 0.01 46.18 153.87 2.00 0.00 1.00 0.00
46.22 154.76 2.00 0.00 1.00 0.00 46.27 155.23 2.00 0.00 1.00 0.00
46.34 154.98 2.00 0.00 1.00 0.00 46.43 150.76 2.00 0.00 1.00 0.00
46.52 140.05 2.00 0.00 1.00 0.00 46.57 124.94 2.00 0.00 1.00 0.00
46.64 108.85 2.00 0.00 1.00 0.00 46.70 34.41 2.00 0.00 1.00 0.00
46.77 27.98 2.00 0.00 1.00 0.00 46.83 26.86 2.00 0.00 1.00 0.00
46.90 28.09 2.00 0.00 1.00 0.00 46.94 25.66 2.00 0.00 1.00 0.00
47.01 30.90 2.00 0.00 1.00 0.00 47.05 31.66 2.00 0.00 1.00 0.00
47.14 31.70 2.00 0.00 1.00 0.00 47.19 28.91 2.00 0.00 1.00 0.00
47.27 26.81 2.00 0.00 1.00 0.00 47.33 28.97 2.00 0.00 1.00 0.00
47.41 28.29 2.00 0.00 1.00 0.00 47.44 29.04 2.00 0.00 1.00 0.00
47.54 30.53 2.00 0.00 1.00 0.00 47.58 30.80 2.00 0.00 1.00 0.00
47.68 31.61 2.00 0.00 1.00 0.00 47.74 33.18 2.00 0.00 1.00 0.00
47.77 34.84 2.00 0.00 1.00 0.00 47.84 38.23 2.00 0.00 1.00 0.00
47.91 40.66 2.00 0.00 1.00 0.00 47.98 39.63 2.00 0.00 1.00 0.00
48.05 39.43 2.00 0.00 1.00 0.00 48.11 39.41 2.00 0.00 1.00 0.00
48.19 39.21 2.00 0.00 1.00 0.00 48.24 44.41 2.00 0.00 1.00 0.00
48.30 55.76 2.00 0.00 1.00 0.00 48.38 132.59 0.34 2.38 1.00 0.02
48.46 136.00 0.37 2.32 1.00 0.02 48.52 139.45 0.39 2.25 1.00 0.02
48.60 142.96 0.42 2.19 1.00 0.02 48.64 139.33 0.39 2.26 1.00 0.01
48.71 126.44 0.31 2.51 1.00 0.02 48.77 132.19 0.34 2.39 1.00 0.02
48.90 145.04 0.44 2.16 1.00 0.03 48.95 151.22 0.52 2.06 1.00 0.01
48.96 146.02 0.45 2.14 1.00 0.00 49.02 168.60 0.87 1.03 1.00 0.01
49.08 186.58 1.82 0.08 1.00 0.00 49.16 193.66 2.00 0.00 1.00 0.00
49.22 193.20 2.00 0.00 1.00 0.00 49.33 187.00 1.86 0.06 1.00 0.00
49.36 182.82 1.53 0.23 1.00 0.00 49.46 170.44 0.93 0.90 1.00 0.01
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-3

:: Post-earthquake settlement due to soil liquefaction :: (continued)

FS

0.76
0.50
0.43
0.50
2.00
2.00
2.00

ey (%)

1.36
2.08
2.18
2.08
0.00
0.00
0.00

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00

Settlement

(in)

0.01
0.02
0.03
0.01
0.00
0.00
0.00

Equivalent dean sand normalized cone resistance

Factor of safety against liquefaction
Post-liquefaction volumentric strain
e, depth weighting factor

Depth qclN,cs
(ft)

49.51 164.49
49.62 149.94
49.81 143.82
49.90 149.89
50.01 93.37
50.17 78.12
50.30 63.35

Abbreviations

Qin,

FS:

e (%)

DF:

Settlement

Calculated settlement

Depth
(ft)
49.55
49.69
49.86
49.94
50.08
50.21
50.35

qein, cs

160.49
143.36
146.27
151.07
87.77
72.28
56.57

FS

0.67
0.43
0.46
0.52
2.00
2.00
2.00

e, (%)

1.70
2.18
2.14
2.06
0.00
0.00
0.00

DF

1.00
1.00
1.00
1.00
1.00
1.00
1.00

Settlement

(in)

0.01
0.02
0.01
0.01
0.00
0.00
0.00

Total estimated settlement: 2.80
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

:: Post-earthquake settlement due to soil liquefaction ::

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
5.07 117.97 0.45 2.70 1.00 0.03 5.15 115.74 0.44 2.76 1.00 0.02
5.18 114.95 0.43 2.78 1.00 0.01 5.29 114.43 0.42 2.79 1.00 0.04
5.34 114.80 0.42 2.78 1.00 0.02 5.42 116.08 0.43 2.75 1.00 0.03
5.46 116.83 0.43 2.73 1.00 0.01 5.54 117.51 0.43 2.72 1.00 0.03
5.58 116.89 2.00 0.00 1.00 0.00 5.66 116.39 2.00 0.00 1.00 0.00
5.73 115.80 2.00 0.00 1.00 0.00 5.78 113.79 2.00 0.00 1.00 0.00
5.87 104.57 2.00 0.00 1.00 0.00 5.91 100.24 2.00 0.00 1.00 0.00
6.00 95.30 2.00 0.00 1.00 0.00 6.04 92.83 2.00 0.00 1.00 0.00
6.13 28.92 2.00 0.00 1.00 0.00 6.21 30.86 2.00 0.00 1.00 0.00
6.28 93.56 2.00 0.00 1.00 0.00 6.31 94.61 2.00 0.00 1.00 0.00
6.39 96.75 2.00 0.00 1.00 0.00 6.44 97.74 2.00 0.00 1.00 0.00
6.57 97.94 2.00 0.00 1.00 0.00 6.62 97.43 2.00 0.00 1.00 0.00
6.65 97.99 0.31 3.28 1.00 0.01 6.70 98.25 0.31 3.27 1.00 0.02
6.79 96.98 0.31 3.31 1.00 0.04 6.83 96.55 0.30 3.33 1.00 0.01
6.92 95.24 0.30 3.38 1.00 0.04 6.96 94.65 0.29 3.40 1.00 0.02
7.05 94.78 0.29 3.39 1.00 0.04 7.12 94.40 0.29 3.41 1.00 0.03
7.19 92.57 0.28 3.47 1.00 0.03 7.29 90.56 2.00 0.00 1.00 0.00
7.41 91.53 2.00 0.00 1.00 0.00 7.47 89.63 2.00 0.00 1.00 0.00
7.49 21.96 2.00 0.00 1.00 0.00 7.58 87.20 2.00 0.00 1.00 0.00
7.66 84.89 2.00 0.00 1.00 0.00 7.71 25.45 2.00 0.00 1.00 0.00
7.75 23.91 2.00 0.00 1.00 0.00 7.83 22.11 2.00 0.00 1.00 0.00
7.88 23.49 2.00 0.00 1.00 0.00 7.97 95.70 2.00 0.00 1.00 0.00
8.02 103.58 2.00 0.00 1.00 0.00 8.11 112.15 2.00 0.00 1.00 0.00
8.16 114.44 0.35 2.79 1.00 0.02 8.26 115.26 0.35 2.77 1.00 0.03
8.30 115.25 0.35 2.77 1.00 0.01 8.36 115.44 0.35 2.77 1.00 0.02
8.41 115.76 0.35 2.76 1.00 0.02 8.50 114.79 2.00 0.00 1.00 0.00
8.55 113.18 2.00 0.00 1.00 0.00 8.65 106.02 2.00 0.00 1.00 0.00
8.69 100.80 2.00 0.00 1.00 0.00 8.75 94.04 2.00 0.00 1.00 0.00
8.81 87.73 2.00 0.00 1.00 0.00 8.90 19.49 2.00 0.00 1.00 0.00
8.94 16.07 2.00 0.00 1.00 0.00 9.03 10.28 2.00 0.00 1.00 0.00
9.09 8.48 2.00 0.00 1.00 0.00 9.15 9.05 2.00 0.00 1.00 0.00
9.19 8.48 2.00 0.00 1.00 0.00 9.25 8.90 2.00 0.00 1.00 0.00
9.34 9.96 2.00 0.00 1.00 0.00 9.41 11.41 2.00 0.00 1.00 0.00
9.51 12.56 2.00 0.00 1.00 0.00 9.57 14.11 2.00 0.00 1.00 0.00
9.70 17.17 2.00 0.00 1.00 0.00 9.74 18.80 2.00 0.00 1.00 0.00
9.81 19.78 2.00 0.00 1.00 0.00 9.87 20.26 2.00 0.00 1.00 0.00
9.93 20.22 2.00 0.00 1.00 0.00 9.99 20.19 2.00 0.00 1.00 0.00

10.05 20.16 2.00 0.00 1.00 0.00 10.13 20.11 2.00 0.00 1.00 0.00

10.18 20.09 2.00 0.00 1.00 0.00 10.31 20.27 2.00 0.00 1.00 0.00

10.36 20.38 2.00 0.00 1.00 0.00 10.42 77.28 0.21 4.14 1.00 0.03

10.49 21.09 2.00 0.00 1.00 0.00 10.55 22.27 2.00 0.00 1.00 0.00

10.62 82.04 0.22 3.91 1.00 0.03 10.69 23.39 2.00 0.00 1.00 0.00

10.70 88.44 2.00 0.00 1.00 0.00 10.76 91.99 2.00 0.00 1.00 0.00

10.86 95.20 2.00 0.00 1.00 0.00 10.91 96.31 2.00 0.00 1.00 0.00

10.96 97.25 2.00 0.00 1.00 0.00 11.03 98.01 2.00 0.00 1.00 0.00

11.12 99.98 2.00 0.00 1.00 0.00 11.17 100.08 2.00 0.00 1.00 0.00

11.25 101.48 0.26 3.17 1.00 0.03 11.30 102.88 0.27 3.12 1.00 0.02

11.42 104.71 0.27 3.06 1.00 0.05 11.47 104.27 0.27 3.08 1.00 0.02
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
11.53 104.92 0.27 3.06 1.00 0.02 11.58 106.48 0.28 3.01 1.00 0.02
11.64 107.43 0.28 2.98 1.00 0.02 11.69 109.32 0.29 2.93 1.00 0.02
11.75 111.25 0.29 2.88 1.00 0.02 11.86 114.97 0.31 2.78 1.00 0.04
11.91 116.46 0.31 2.74 1.00 0.02 11.95 117.72 0.32 2.71 1.00 0.01
12.01 119.40 0.33 2.67 1.00 0.02 12.13 121.46 0.33 2.62 1.00 0.04
12.17 122.54 0.34 2.60 1.00 0.01 12.24 123.31 0.34 2.58 1.00 0.02
12.30 123.89 0.35 2.57 1.00 0.02 12.35 123.95 0.35 2.56 1.00 0.02
12.50 122.58 0.34 2.59 1.00 0.05 12.57 122.45 2.00 0.00 1.00 0.00
12.61 121.70 2.00 0.00 1.00 0.00 12.66 120.23 2.00 0.00 1.00 0.00
12.70 117.27 2.00 0.00 1.00 0.00 12.76 111.01 2.00 0.00 1.00 0.00
12.81 103.19 2.00 0.00 1.00 0.00 12.88 95.46 2.00 0.00 1.00 0.00
12.97 25.33 2.00 0.00 1.00 0.00 13.03 21.86 2.00 0.00 1.00 0.00
13.07 18.95 2.00 0.00 1.00 0.00 13.14 17.31 2.00 0.00 1.00 0.00
13.23 15.55 2.00 0.00 1.00 0.00 13.29 13.99 2.00 0.00 1.00 0.00
13.34 12.80 2.00 0.00 1.00 0.00 13.41 12.66 2.00 0.00 1.00 0.00
13.46 12.65 2.00 0.00 1.00 0.00 13.52 12.40 2.00 0.00 1.00 0.00
13.59 10.60 2.00 0.00 1.00 0.00 13.65 11.30 2.00 0.00 1.00 0.00
13.73 10.92 2.00 0.00 1.00 0.00 13.81 10.42 2.00 0.00 1.00 0.00
13.88 9.94 2.00 0.00 1.00 0.00 13.92 9.81 2.00 0.00 1.00 0.00
14.00 9.80 2.00 0.00 1.00 0.00 14.08 9.78 2.00 0.00 1.00 0.00
14.12 9.78 2.00 0.00 1.00 0.00 14.21 10.71 2.00 0.00 1.00 0.00
14.26 11.06 2.00 0.00 1.00 0.00 14.35 10.92 2.00 0.00 1.00 0.00
14.39 10.69 2.00 0.00 1.00 0.00 14.47 9.85 2.00 0.00 1.00 0.00
14.52 9.24 2.00 0.00 1.00 0.00 14.61 9.23 2.00 0.00 1.00 0.00
14.66 9.22 2.00 0.00 1.00 0.00 14.74 9.21 2.00 0.00 1.00 0.00
14.79 9.20 2.00 0.00 1.00 0.00 14.87 8.72 2.00 0.00 1.00 0.00
14.91 8.71 2.00 0.00 1.00 0.00 14.97 9.05 2.00 0.00 1.00 0.00
15.06 8.91 2.00 0.00 1.00 0.00 15.10 8.78 2.00 0.00 1.00 0.00
15.20 8.76 2.00 0.00 1.00 0.00 15.23 9.11 2.00 0.00 1.00 0.00
15.32 8.74 2.00 0.00 1.00 0.00 15.41 8.73 2.00 0.00 1.00 0.00
15.46 8.67 2.00 0.00 1.00 0.00 15.54 8.60 2.00 0.00 1.00 0.00
15.58 8.59 2.00 0.00 1.00 0.00 15.64 8.58 2.00 0.00 1.00 0.00
15.70 8.68 2.00 0.00 1.00 0.00 15.75 8.67 2.00 0.00 1.00 0.00
15.84 8.65 2.00 0.00 1.00 0.00 15.90 8.54 2.00 0.00 1.00 0.00
15.96 8.53 2.00 0.00 1.00 0.00 16.06 8.05 2.00 0.00 1.00 0.00
16.11 7.13 2.00 0.00 1.00 0.00 16.15 7.81 2.00 0.00 1.00 0.00
16.22 7.12 2.00 0.00 1.00 0.00 16.27 7.85 2.00 0.00 1.00 0.00
16.37 7.44 2.00 0.00 1.00 0.00 16.42 7.88 2.00 0.00 1.00 0.00
16.50 8.21 2.00 0.00 1.00 0.00 16.54 8.54 2.00 0.00 1.00 0.00
16.62 9.21 2.00 0.00 1.00 0.00 16.68 9.65 2.00 0.00 1.00 0.00
16.77 10.19 2.00 0.00 1.00 0.00 16.83 11.97 2.00 0.00 1.00 0.00
16.87 12.51 2.00 0.00 1.00 0.00 16.95 14.04 2.00 0.00 1.00 0.00
17.03 16.31 2.00 0.00 1.00 0.00 17.07 17.38 2.00 0.00 1.00 0.00
17.16 21.25 2.00 0.00 1.00 0.00 17.21 24.13 2.00 0.00 1.00 0.00
17.30 89.60 2.00 0.00 1.00 0.00 17.33 92.80 2.00 0.00 1.00 0.00
17.43 98.61 2.00 0.00 1.00 0.00 17.47 100.96 2.00 0.00 1.00 0.00
17.55 105.65 2.00 0.00 1.00 0.00 17.62 108.97 2.00 0.00 1.00 0.00
17.66 110.22 2.00 0.00 1.00 0.00 17.75 112.86 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth etn,cs FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
17.79 114.76 2.00 0.00 1.00 0.00 17.87 116.96 0.28 2.73 1.00 0.03
17.95 120.28 0.29 2.65 1.00 0.03 18.00 121.31 0.30 2.62 1.00 0.01
18.09 123.15 0.30 2.58 1.00 0.03 18.13 122.96 0.30 2.59 1.00 0.01
18.18 122.35 0.30 2.60 1.00 0.01 18.26 118.42 0.28 2.69 1.00 0.03
18.31 115.62 0.27 2.76 1.00 0.02 18.40 111.76 0.26 2.86 1.00 0.03
18.44 109.52 0.25 2.92 1.00 0.01 18.53 108.31 0.24 2.96 1.00 0.03
18.57 108.34 0.24 2.96 1.00 0.02 18.66 109.16 0.25 2.93 1.00 0.03
18.70 110.33 0.25 2.90 1.00 0.02 18.80 114.38 0.26 2.79 1.00 0.03
18.84 116.48 0.27 2.74 1.00 0.01 18.90 117.79 0.28 2.71 1.00 0.02
19.01 119.93 0.29 2.66 1.00 0.04 19.06 121.17 0.29 2.63 1.00 0.01
19.11 123.30 0.30 2.58 1.00 0.01 19.20 100.05 0.22 3.21 1.00 0.04
19.31 103.23 0.23 3.11 1.00 0.04 19.37 105.62 0.23 3.04 1.00 0.02
19.41 108.06 0.24 2.97 1.00 0.02 19.46 112.06 0.25 2.86 1.00 0.02
19.51 115.41 0.27 2.77 1.00 0.01 19.55 119.76 0.28 2.66 1.00 0.01
19.65 125.23 0.31 2.54 1.00 0.03 19.69 127.49 0.32 2.49 1.00 0.01
19.78 132.21 0.35 2.39 1.00 0.03 19.82 133.27 0.36 2.37 1.00 0.01
19.91 135.61 0.37 2.32 1.00 0.03 19.96 137.04 0.38 2.30 1.00 0.01
20.04 139.24 0.40 2.26 1.00 0.02 20.09 140.35 0.41 2.24 1.00 0.01
20.17 140.26 0.41 2.24 1.00 0.02 20.22 139.93 0.41 2.24 1.00 0.01
20.30 138.98 0.40 2.26 1.00 0.02 20.37 139.06 0.40 2.26 1.00 0.02
20.44 139.37 0.40 2.25 1.00 0.02 20.49 139.26 0.40 2.26 1.00 0.01
20.57 140.15 0.41 2.24 1.00 0.02 20.61 140.43 0.41 2.24 1.00 0.01
20.70 140.51 0.41 2.23 1.00 0.02 20.74 139.96 0.41 2.24 1.00 0.01
20.83 138.04 0.39 2.28 1.00 0.02 20.90 136.39 0.38 2.31 1.00 0.02
20.95 135.46 0.37 2.33 1.00 0.02 21.03 133.77 0.36 2.36 1.00 0.02
21.08 133.13 0.35 2.37 1.00 0.01 21.16 133.24 0.35 2.37 1.00 0.02
21.20 131.39 0.34 2.41 1.00 0.01 21.29 127.97 0.32 2.48 1.00 0.03
21.35 123.11 0.29 2.58 1.00 0.02 21.40 114.01 0.26 2.80 1.00 0.02
21.49 112.57 2.00 0.00 1.00 0.00 21.54 116.08 2.00 0.00 1.00 0.00
21.59 120.87 2.00 0.00 1.00 0.00 21.66 124.12 2.00 0.00 1.00 0.00
21.76 118.32 2.00 0.00 1.00 0.00 21.82 111.35 2.00 0.00 1.00 0.00
21.89 100.63 2.00 0.00 1.00 0.00 21.95 92.11 2.00 0.00 1.00 0.00
22.03 92.41 0.20 3.48 1.00 0.03 22.08 32.42 2.00 0.00 1.00 0.00
22.15 32.41 2.00 0.00 1.00 0.00 22.20 102.64 2.00 0.00 1.00 0.00
22.26 111.63 2.00 0.00 1.00 0.00 22.32 118.46 2.00 0.00 1.00 0.00
22.39 120.61 2.00 0.00 1.00 0.00 22.45 116.22 2.00 0.00 1.00 0.00
22.52 112.52 2.00 0.00 1.00 0.00 22.61 103.45 2.00 0.00 1.00 0.00
22.65 99.33 2.00 0.00 1.00 0.00 22.74 31.49 2.00 0.00 1.00 0.00
22.79 28.82 2.00 0.00 1.00 0.00 22.88 25.37 2.00 0.00 1.00 0.00
22.92 24.11 2.00 0.00 1.00 0.00 23.02 21.98 2.00 0.00 1.00 0.00
23.08 20.92 2.00 0.00 1.00 0.00 23.13 21.94 2.00 0.00 1.00 0.00
23.19 21.54 2.00 0.00 1.00 0.00 23.24 21.90 2.00 0.00 1.00 0.00
23.31 21.30 2.00 0.00 1.00 0.00 23.36 20.80 2.00 0.00 1.00 0.00
23.46 21.52 2.00 0.00 1.00 0.00 23.58 25.42 2.00 0.00 1.00 0.00
23.63 27.83 2.00 0.00 1.00 0.00 23.71 29.47 2.00 0.00 1.00 0.00
23.77 31.47 2.00 0.00 1.00 0.00 23.85 35.51 2.00 0.00 1.00 0.00
23.90 103.74 2.00 0.00 1.00 0.00 24.02 117.38 2.00 0.00 1.00 0.00
24.10 123.32 2.00 0.00 1.00 0.00 24.15 126.86 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
24.21 126.93 2.00 0.00 1.00 0.00 24.28 121.95 2.00 0.00 1.00 0.00
24.35 120.10 2.00 0.00 1.00 0.00 24.42 86.36 2.00 0.00 1.00 0.00
24.54 90.36 0.19 3.56 1.00 0.05 24.59 93.44 0.20 3.44 1.00 0.02
24.66 98.14 0.21 3.28 1.00 0.03 24.70 100.48 0.21 3.20 1.00 0.01
24.75 103.69 0.22 3.10 1.00 0.02 24.84 109.54 0.24 2.92 1.00 0.03
24.88 111.19 0.24 2.88 1.00 0.01 24.97 114.55 0.25 2.79 1.00 0.03
25.01 116.30 0.26 2.75 1.00 0.01 25.10 115.54 0.26 2.76 1.00 0.03
25.15 115.21 0.26 2.77 1.00 0.02 25.21 114.31 0.25 2.80 1.00 0.02
25.27 113.43 2.00 0.00 1.00 0.00 25.36 115.23 2.00 0.00 1.00 0.00
25.40 115.86 2.00 0.00 1.00 0.00 25.49 115.48 2.00 0.00 1.00 0.00
25.54 111.65 2.00 0.00 1.00 0.00 25.64 96.66 2.00 0.00 1.00 0.00
25.70 29.29 2.00 0.00 1.00 0.00 25.76 23.17 2.00 0.00 1.00 0.00
25.81 19.14 2.00 0.00 1.00 0.00 25.87 16.39 2.00 0.00 1.00 0.00
25.94 14.72 2.00 0.00 1.00 0.00 25.99 13.88 2.00 0.00 1.00 0.00
26.11 11.66 2.00 0.00 1.00 0.00 26.14 11.02 2.00 0.00 1.00 0.00
26.21 10.91 2.00 0.00 1.00 0.00 26.26 10.35 2.00 0.00 1.00 0.00
26.37 8.50 2.00 0.00 1.00 0.00 26.42 8.22 2.00 0.00 1.00 0.00
26.47 8.22 2.00 0.00 1.00 0.00 26.55 8.21 2.00 0.00 1.00 0.00
26.60 8.02 2.00 0.00 1.00 0.00 26.67 7.92 2.00 0.00 1.00 0.00
26.73 7.91 2.00 0.00 1.00 0.00 26.80 7.63 2.00 0.00 1.00 0.00
26.86 7.72 2.00 0.00 1.00 0.00 26.91 7.81 2.00 0.00 1.00 0.00
26.99 7.80 2.00 0.00 1.00 0.00 27.04 8.15 2.00 0.00 1.00 0.00
27.12 8.24 2.00 0.00 1.00 0.00 27.17 8.23 2.00 0.00 1.00 0.00
27.25 8.23 2.00 0.00 1.00 0.00 27.30 8.22 2.00 0.00 1.00 0.00
27.36 8.17 2.00 0.00 1.00 0.00 27.44 8.21 2.00 0.00 1.00 0.00
27.55 8.19 2.00 0.00 1.00 0.00 27.58 8.27 2.00 0.00 1.00 0.00
27.64 8.27 2.00 0.00 1.00 0.00 27.73 8.80 2.00 0.00 1.00 0.00
27.78 9.16 2.00 0.00 1.00 0.00 27.82 9.25 2.00 0.00 1.00 0.00
27.97 9.67 2.00 0.00 1.00 0.00 28.01 9.67 2.00 0.00 1.00 0.00
28.06 9.49 2.00 0.00 1.00 0.00 28.15 8.94 2.00 0.00 1.00 0.00
28.20 8.47 2.00 0.00 1.00 0.00 28.29 8.02 2.00 0.00 1.00 0.00
28.35 8.01 2.00 0.00 1.00 0.00 28.41 8.01 2.00 0.00 1.00 0.00
28.45 8.18 2.00 0.00 1.00 0.00 28.50 8.53 2.00 0.00 1.00 0.00
28.59 9.42 2.00 0.00 1.00 0.00 28.63 9.32 2.00 0.00 1.00 0.00
28.72 9.85 2.00 0.00 1.00 0.00 28.77 10.01 2.00 0.00 1.00 0.00
28.83 10.36 2.00 0.00 1.00 0.00 28.89 10.80 2.00 0.00 1.00 0.00
29.00 12.11 2.00 0.00 1.00 0.00 29.06 12.63 2.00 0.00 1.00 0.00
29.11 12.79 2.00 0.00 1.00 0.00 29.16 12.87 2.00 0.00 1.00 0.00
29.24 12.86 2.00 0.00 1.00 0.00 29.29 12.68 2.00 0.00 1.00 0.00
29.34 12.40 2.00 0.00 1.00 0.00 29.40 12.74 2.00 0.00 1.00 0.00
29.47 13.25 2.00 0.00 1.00 0.00 29.59 17.52 2.00 0.00 1.00 0.00
29.64 22.14 2.00 0.00 1.00 0.00 29.70 83.00 2.00 0.00 1.00 0.00
29.74 85.77 2.00 0.00 1.00 0.00 29.82 87.67 0.18 3.67 1.00 0.04
29.87 88.65 0.19 3.63 1.00 0.02 29.95 88.14 0.18 3.65 1.00 0.03
30.05 86.44 2.00 0.00 1.00 0.00 30.18 84.50 2.00 0.00 1.00 0.00
30.26 22.46 2.00 0.00 1.00 0.00 30.30 18.37 2.00 0.00 1.00 0.00
30.32 14.29 2.00 0.00 1.00 0.00 30.34 14.42 2.00 0.00 1.00 0.00
30.40 14.54 2.00 0.00 1.00 0.00 30.47 13.57 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
30.52 13.21 2.00 0.00 1.00 0.00 30.60 12.60 2.00 0.00 1.00 0.00
30.66 12.07 2.00 0.00 1.00 0.00 30.73 11.97 2.00 0.00 1.00 0.00
30.82 11.17 2.00 0.00 1.00 0.00 30.87 11.00 2.00 0.00 1.00 0.00
30.92 11.08 2.00 0.00 1.00 0.00 31.04 11.06 2.00 0.00 1.00 0.00
31.09 11.31 2.00 0.00 1.00 0.00 31.17 11.47 2.00 0.00 1.00 0.00
31.22 11.46 2.00 0.00 1.00 0.00 31.29 11.62 2.00 0.00 1.00 0.00
31.35 11.79 2.00 0.00 1.00 0.00 31.40 11.86 2.00 0.00 1.00 0.00
31.48 11.59 2.00 0.00 1.00 0.00 31.53 11.58 2.00 0.00 1.00 0.00
31.58 11.57 2.00 0.00 1.00 0.00 31.74 11.55 2.00 0.00 1.00 0.00
31.80 12.14 2.00 0.00 1.00 0.00 31.86 12.64 2.00 0.00 1.00 0.00
31.92 13.05 2.00 0.00 1.00 0.00 31.98 13.30 2.00 0.00 1.00 0.00
32.04 13.20 2.00 0.00 1.00 0.00 32.10 13.36 2.00 0.00 1.00 0.00
32.16 13.10 2.00 0.00 1.00 0.00 32.23 13.34 2.00 0.00 1.00 0.00
32.29 12.64 2.00 0.00 1.00 0.00 32.36 13.31 2.00 0.00 1.00 0.00
32.42 14.74 2.00 0.00 1.00 0.00 32.49 16.41 2.00 0.00 1.00 0.00
32.62 20.83 2.00 0.00 1.00 0.00 32.68 21.74 2.00 0.00 1.00 0.00
32.74 21.47 2.00 0.00 1.00 0.00 32.81 20.94 2.00 0.00 1.00 0.00
32.87 20.17 2.00 0.00 1.00 0.00 32.93 19.23 2.00 0.00 1.00 0.00
32.98 18.12 2.00 0.00 1.00 0.00 33.05 16.94 2.00 0.00 1.00 0.00
33.12 16.33 2.00 0.00 1.00 0.00 33.19 16.65 2.00 0.00 1.00 0.00
33.25 17.23 2.00 0.00 1.00 0.00 33.30 17.72 2.00 0.00 1.00 0.00
33.38 17.52 2.00 0.00 1.00 0.00 33.43 17.64 2.00 0.00 1.00 0.00
33.50 17.58 2.00 0.00 1.00 0.00 33.55 18.56 2.00 0.00 1.00 0.00
33.61 19.37 2.00 0.00 1.00 0.00 33.68 20.43 2.00 0.00 1.00 0.00
33.75 22.07 2.00 0.00 1.00 0.00 33.81 23.37 2.00 0.00 1.00 0.00
33.89 24.17 2.00 0.00 1.00 0.00 33.94 24.81 2.00 0.00 1.00 0.00
34.07 25.26 2.00 0.00 1.00 0.00 34.12 24.83 2.00 0.00 1.00 0.00
34.18 24.81 2.00 0.00 1.00 0.00 34.29 30.35 2.00 0.00 1.00 0.00
34.38 37.54 2.00 0.00 1.00 0.00 34.43 106.29 0.22 3.02 1.00 0.02
34.55 109.03 0.23 2.94 1.00 0.04 34.61 107.30 0.23 2.99 1.00 0.02
34.69 41.54 2.00 0.00 1.00 0.00 34.75 38.64 2.00 0.00 1.00 0.00
34.82 35.99 2.00 0.00 1.00 0.00 34.88 34.50 2.00 0.00 1.00 0.00
34.95 33.56 2.00 0.00 1.00 0.00 35.07 31.63 2.00 0.00 1.00 0.00
35.14 29.65 2.00 0.00 1.00 0.00 35.20 27.02 2.00 0.00 1.00 0.00
35.26 29.67 2.00 0.00 1.00 0.00 35.33 24.94 2.00 0.00 1.00 0.00
35.39 29.70 2.00 0.00 1.00 0.00 35.46 38.83 2.00 0.00 1.00 0.00
35.53 115.38 2.00 0.00 1.00 0.00 35.57 130.09 2.00 0.00 1.00 0.00
35.64 143.73 2.00 0.00 1.00 0.00 35.70 150.06 2.00 0.00 1.00 0.00
35.77 146.33 2.00 0.00 1.00 0.00 35.83 133.11 2.00 0.00 1.00 0.00
35.89 119.21 2.00 0.00 1.00 0.00 35.97 123.01 0.28 2.59 1.00 0.02
36.01 124.40 0.29 2.55 1.00 0.01 36.14 123.48 0.28 2.57 1.00 0.04
36.19 117.24 0.26 2.72 1.00 0.01 36.23 116.87 0.26 2.73 1.00 0.01
36.30 118.25 0.26 2.70 1.00 0.02 36.36 122.44 0.28 2.60 1.00 0.02
36.45 131.08 0.32 241 1.00 0.03 36.50 136.91 0.36 2.30 1.00 0.01
36.62 148.93 0.47 2.09 1.00 0.03 36.67 150.54 0.49 2.07 1.00 0.01
36.72 149.70 0.48 2.08 1.00 0.01 36.80 144.07 0.42 2.17 1.00 0.02
36.84 139.00 0.37 2.26 1.00 0.01 36.91 136.99 0.36 2.30 1.00 0.02
36.97 142.24 0.40 2.20 1.00 0.02 37.02 150.55 0.49 2.07 1.00 0.01
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
37.10 160.47 0.65 1.70 1.00 0.02 37.15 168.81 0.86 1.06 1.00 0.01
37.24 178.62 1.26 0.45 1.00 0.00 37.29 184.15 1.60 0.19 1.00 0.00
37.39 202.26 2.00 0.00 1.00 0.00 37.46 212.81 2.00 0.00 1.00 0.00
37.51 222.51 2.00 0.00 1.00 0.00 37.55 229.28 2.00 0.00 1.00 0.00
37.65 236.44 2.00 0.00 1.00 0.00 37.68 238.10 2.00 0.00 1.00 0.00
37.76 238.02 2.00 0.00 1.00 0.00 37.81 237.35 2.00 0.00 1.00 0.00
37.90 234.32 2.00 0.00 1.00 0.00 37.95 233.57 2.00 0.00 1.00 0.00
38.03 232.68 2.00 0.00 1.00 0.00 38.10 228.95 2.00 0.00 1.00 0.00
38.17 221.56 2.00 0.00 1.00 0.00 38.24 212.80 2.00 0.00 1.00 0.00
38.30 201.12 2.00 0.00 1.00 0.00 38.38 187.98 1.92 0.03 1.00 0.00
38.43 174.61 1.07 0.67 1.00 0.00 38.52 161.38 0.67 1.65 1.00 0.02
38.57 143.90 2.00 0.00 1.00 0.00 38.66 138.90 2.00 0.00 1.00 0.00
38.71 126.90 2.00 0.00 1.00 0.00 38.78 131.58 2.00 0.00 1.00 0.00
38.85 124.28 2.00 0.00 1.00 0.00 38.92 113.02 2.00 0.00 1.00 0.00
39.01 103.07 2.00 0.00 1.00 0.00 39.02 94.68 2.00 0.00 1.00 0.00
39.04 97.34 0.20 3.30 1.00 0.01 39.13 96.19 0.20 3.34 1.00 0.03
39.18 32.78 2.00 0.00 1.00 0.00 39.28 26.18 2.00 0.00 1.00 0.00
39.34 24.22 2.00 0.00 1.00 0.00 39.39 23.44 2.00 0.00 1.00 0.00
39.45 23.89 2.00 0.00 1.00 0.00 39.54 29.71 2.00 0.00 1.00 0.00
39.59 33.01 2.00 0.00 1.00 0.00 39.66 35.30 2.00 0.00 1.00 0.00
39.71 36.83 2.00 0.00 1.00 0.00 39.81 36.55 2.00 0.00 1.00 0.00
39.92 40.98 2.00 0.00 1.00 0.00 39.97 112.72 2.00 0.00 1.00 0.00
40.02 125.63 2.00 0.00 1.00 0.00 40.10 139.00 2.00 0.00 1.00 0.00
40.15 153.03 2.00 0.00 1.00 0.00 40.25 168.17 2.00 0.00 1.00 0.00
40.32 166.43 2.00 0.00 1.00 0.00 40.37 165.38 2.00 0.00 1.00 0.00
40.44 169.31 0.87 1.02 1.00 0.01 40.50 172.68 0.99 0.79 1.00 0.01
40.54 176.90 1.17 0.54 1.00 0.00 40.67 192.64 2.00 0.00 1.00 0.00
40.72 198.52 2.00 0.00 1.00 0.00 40.77 201.44 2.00 0.00 1.00 0.00
40.90 200.14 2.00 0.00 1.00 0.00 40.94 197.71 2.00 0.00 1.00 0.00
41.01 191.68 2.00 0.00 1.00 0.00 41.07 186.68 1.81 0.08 1.00 0.00
41.25 194.05 2.00 0.00 1.00 0.00 41.38 191.20 2.00 0.00 1.00 0.00
41.45 188.28 1.95 0.02 1.00 0.00 41.52 190.59 2.00 0.00 1.00 0.00
41.57 193.96 2.00 0.00 1.00 0.00 41.64 197.54 2.00 0.00 1.00 0.00
41.70 200.59 2.00 0.00 1.00 0.00 41.77 198.44 2.00 0.00 1.00 0.00
41.83 193.18 2.00 0.00 1.00 0.00 41.88 177.71 1.21 0.49 1.00 0.00
41.89 162.37 0.69 1.59 1.00 0.00 41.95 171.75 0.96 0.84 1.00 0.01
42.00 167.73 2.00 0.00 1.00 0.00 42.09 159.71 2.00 0.00 1.00 0.00
42.13 156.95 2.00 0.00 1.00 0.00 42.21 162.32 2.00 0.00 1.00 0.00
42.26 167.92 2.00 0.00 1.00 0.00 42.35 170.24 2.00 0.00 1.00 0.00
42.46 157.10 2.00 0.00 1.00 0.00 42.52 145.19 2.00 0.00 1.00 0.00
42.57 134.73 2.00 0.00 1.00 0.00 42.61 123.16 2.00 0.00 1.00 0.00
42.66 114.72 2.00 0.00 1.00 0.00 42.75 42.68 2.00 0.00 1.00 0.00
42.80 40.92 2.00 0.00 1.00 0.00 42.90 34.36 2.00 0.00 1.00 0.00
43.01 36.62 2.00 0.00 1.00 0.00 43.06 111.19 2.00 0.00 1.00 0.00
43.10 126.95 2.00 0.00 1.00 0.00 43.15 141.13 2.00 0.00 1.00 0.00
43.25 156.07 2.00 0.00 1.00 0.00 43.32 158.21 2.00 0.00 1.00 0.00
43.36 158.77 2.00 0.00 1.00 0.00 43.41 158.55 2.00 0.00 1.00 0.00
43.47 159.84 2.00 0.00 1.00 0.00 43.51 160.68 0.66 1.69 1.00 0.01
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-4

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
43.68 165.85 0.78 1.28 1.00 0.03 43.72 166.89 0.81 1.19 1.00 0.01
43.78 167.75 0.83 1.12 1.00 0.01 43.81 167.95 0.84 1.10 1.00 0.00
43.89 169.28 0.88 1.00 1.00 0.01 43.94 170.60 0.92 0.91 1.00 0.01
43.98 171.46 0.95 0.85 1.00 0.00 44.04 172.78 1.00 0.77 1.00 0.01
44.11 174.15 1.06 0.69 1.00 0.01 44.20 176.41 1.15 0.56 1.00 0.01
44.25 176.71 1.17 0.54 1.00 0.00 44.31 175.68 1.12 0.60 1.00 0.00
44.38 173.80 1.04 0.71 1.00 0.01 44.43 178.04 1.24 0.47 1.00 0.00
44.51 187.89 1.92 0.03 1.00 0.00 44.56 192.71 2.00 0.00 1.00 0.00
44.64 190.47 2.00 0.00 1.00 0.00 44.69 190.40 2.00 0.00 1.00 0.00
44.77 188.76 2.00 0.00 1.00 0.00 44.86 188.59 1.98 0.01 1.00 0.00
44.90 188.12 1.94 0.02 1.00 0.00 44.95 188.04 1.93 0.03 1.00 0.00
45.03 182.90 2.00 0.00 1.00 0.00 45.12 170.03 2.00 0.00 1.00 0.00
45.17 168.20 2.00 0.00 1.00 0.00 45.23 176.70 2.00 0.00 1.00 0.00
45.35 148.00 2.00 0.00 1.00 0.00 45.43 129.48 2.00 0.00 1.00 0.00
45.49 117.34 2.00 0.00 1.00 0.00 45.56 45.90 2.00 0.00 1.00 0.00
45.61 39.12 2.00 0.00 1.00 0.00 45.69 36.60 2.00 0.00 1.00 0.00
45.74 36.80 2.00 0.00 1.00 0.00 45.87 36.75 2.00 0.00 1.00 0.00
45.93 36.80 2.00 0.00 1.00 0.00 46.05 35.60 2.00 0.00 1.00 0.00
46.18 35.11 2.00 0.00 1.00 0.00 46.23 34.44 2.00 0.00 1.00 0.00
46.31 33.32 2.00 0.00 1.00 0.00 46.37 34.28 2.00 0.00 1.00 0.00
46.49 34.13 2.00 0.00 1.00 0.00 46.58 38.14 2.00 0.00 1.00 0.00
46.62 41.98 2.00 0.00 1.00 0.00 46.68 45.53 2.00 0.00 1.00 0.00
46.76 49.60 2.00 0.00 1.00 0.00 46.81 53.66 2.00 0.00 1.00 0.00
46.89 124.26 2.00 0.00 1.00 0.00 46.94 130.50 2.00 0.00 1.00 0.00
47.02 140.59 2.00 0.00 1.00 0.00 47.08 155.27 2.00 0.00 1.00 0.00
47.12 161.46 2.00 0.00 1.00 0.00 47.21 185.55 2.00 0.00 1.00 0.00
47.25 189.78 2.00 0.00 1.00 0.00 47.32 193.70 2.00 0.00 1.00 0.00
47.39 192.23 2.00 0.00 1.00 0.00 47.46 181.57 2.00 0.00 1.00 0.00
47.53 165.19 2.00 0.00 1.00 0.00 47.61 162.05 2.00 0.00 1.00 0.00
47.66 161.05 0.68 1.67 1.00 0.01 47.75 154.36 0.56 2.01 1.00 0.02
47.78 150.19 0.50 2.07 1.00 0.01 47.88 148.30 0.48 2.10 1.00 0.02
47.92 146.29 0.46 2.14 1.00 0.01 47.97 142.40 2.00 0.00 1.00 0.00
48.05 141.06 2.00 0.00 1.00 0.00 48.11 149.00 2.00 0.00 1.00 0.00
48.19 144.40 2.00 0.00 1.00 0.00 48.24 126.33 2.00 0.00 1.00 0.00
48.32 109.23 2.00 0.00 1.00 0.00 48.36 39.38 2.00 0.00 1.00 0.00
48.45 30.30 2.00 0.00 1.00 0.00 48.53 39.18 2.00 0.00 1.00 0.00
48.58 25.01 2.00 0.00 1.00 0.00 48.71 38.99 2.00 0.00 1.00 0.00
48.76 40.90 2.00 0.00 1.00 0.00 48.80 41.74 2.00 0.00 1.00 0.00
48.85 41.66 2.00 0.00 1.00 0.00 48.89 42.36 2.00 0.00 1.00 0.00
48.96 45.83 2.00 0.00 1.00 0.00 49.05 51.04 2.00 0.00 1.00 0.00
49.08 53.48 2.00 0.00 1.00 0.00 49.16 123.80 0.30 2.57 1.00 0.02
49.24 123.20 2.00 0.00 1.00 0.00 49.28 123.09 2.00 0.00 1.00 0.00
49.38 127.94 2.00 0.00 1.00 0.00 49.42 133.48 2.00 0.00 1.00 0.00
49.49 150.02 2.00 0.00 1.00 0.00 49.57 170.91 2.00 0.00 1.00 0.00
49.62 174.02 2.00 0.00 1.00 0.00 49.69 168.75 2.00 0.00 1.00 0.00
49.77 148.66 2.00 0.00 1.00 0.00 49.82 149.62 2.00 0.00 1.00 0.00
49.90 151.03 2.00 0.00 1.00 0.00 49.95 150.53 2.00 0.00 1.00 0.00
50.00 135.68 2.00 0.00 1.00 0.00 50.10 139.63 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical CPT name: CPT-4

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Jein, cs FS e, (%) DF Settlement Depth Jein,cs FS e, (%) DF Settlement
(ft) (in) (ft) (in)

Total estimated settlement: 3.29

Abbreviations

Qin, st Equivalent dean sand normalized cone resktance
FS: Factor of safety against liquefaction

ey (%): Post-liquefaction volumentric strain

DF: e, depth weighting factor

Settlement: Calculated settlement
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-5

:: Post-earthquake settlement due to soil liquefaction ::

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
5.05 166.78 1.39 0.35 1.00 0.00 5.11 167.53 1.42 0.33 1.00 0.00
5.18 168.23 1.44 0.31 1.00 0.00 5.24 168.43 1.45 0.30 1.00 0.00
5.32 167.57 1.39 0.35 1.00 0.00 5.46 166.26 1.31 0.42 1.00 0.01
5.52 167.06 1.34 0.39 1.00 0.00 5.59 168.15 1.39 0.35 1.00 0.00
5.65 168.91 1.42 0.33 1.00 0.00 5.73 168.89 1.41 0.33 1.00 0.00
5.79 166.00 1.27 0.47 1.00 0.00 5.86 164.57 1.20 0.54 1.00 0.00
5.93 164.88 1.21 0.53 1.00 0.00 6.00 163.98 1.16 0.58 1.00 0.00
6.13 161.48 1.06 0.73 1.00 0.01 6.21 159.75 1.00 0.84 1.00 0.01
6.26 157.76 0.94 0.98 1.00 0.01 6.35 156.18 0.89 1.10 1.00 0.01
6.40 154.70 0.85 1.23 1.00 0.01 6.54 148.25 0.71 1.95 1.00 0.03
6.62 143.35 0.63 2.18 1.00 0.02 6.68 138.91 0.57 2.26 1.00 0.02
6.75 134.17 0.52 2.35 1.00 0.02 6.79 129.70 0.48 2.44 1.00 0.01
6.88 123.09 0.42 2.58 1.00 0.03 6.99 107.78 0.34 2.97 1.00 0.04
7.11 90.84 0.28 3.54 1.00 0.05 7.14 95.03 0.29 3.38 1.00 0.01
7.17 99.71 0.31 3.22 1.00 0.01 7.24 100.53 0.31 3.20 1.00 0.03
7.29 102.18 0.31 3.14 1.00 0.02 7.37 104.11 0.32 3.08 1.00 0.03
7.44 105.03 0.32 3.05 1.00 0.03 7.51 105.64 0.32 3.04 1.00 0.02
7.55 106.03 0.32 3.03 1.00 0.02 7.64 107.96 0.33 2.97 1.00 0.03
7.68 108.47 0.33 2.95 1.00 0.01 7.92 109.94 0.33 2.91 1.00 0.08
7.99 111.40 0.34 2.87 1.00 0.02 8.05 112.48 0.34 2.84 1.00 0.02
8.19 116.23 0.36 2.75 1.00 0.05 8.25 117.23 0.36 2.72 1.00 0.02
8.32 117.99 0.36 2.70 1.00 0.02 8.52 113.84 0.34 2.81 1.00 0.07
8.66 109.33 0.32 2.93 1.00 0.05 8.72 107.16 0.31 2.99 1.00 0.02
8.79 105.37 0.30 3.04 1.00 0.02 8.92 105.32 0.30 3.05 1.00 0.05
8.98 106.56 0.30 3.01 1.00 0.02 9.05 107.71 0.31 2.98 1.00 0.02
9.14 109.27 0.31 2.93 1.00 0.03 9.19 109.79 0.31 2.92 1.00 0.02
9.27 109.53 0.31 2.92 1.00 0.03 9.34 108.83 0.31 2.94 1.00 0.02
9.41 106.92 0.30 3.00 1.00 0.03 9.46 104.04 0.29 3.09 1.00 0.02
9.54 102.85 0.29 3.12 1.00 0.03 9.60 104.48 0.29 3.07 1.00 0.02
9.67 91.59 0.25 3.51 1.00 0.03 9.76 93.00 0.25 3.46 1.00 0.04
9.81 93.70 0.26 3.43 1.00 0.02 9.89 94.09 0.26 3.42 1.00 0.03
9.95 89.99 0.24 3.57 1.00 0.02 9.96 90.24 0.25 3.56 1.00 0.01
9.99 90.13 0.24 3.57 1.00 0.01 10.08 90.22 0.24 3.56 1.00 0.04

10.14 88.74 2.00 0.00 1.00 0.00 10.18 88.81 2.00 0.00 1.00 0.00

10.27 101.45 2.00 0.00 1.00 0.00 10.33 105.74 2.00 0.00 1.00 0.00

10.38 107.43 2.00 0.00 1.00 0.00 10.47 102.26 2.00 0.00 1.00 0.00

10.55 96.24 2.00 0.00 1.00 0.00 10.61 90.10 2.00 0.00 1.00 0.00

10.69 25.80 2.00 0.00 1.00 0.00 10.75 21.21 2.00 0.00 1.00 0.00

10.82 18.12 2.00 0.00 1.00 0.00 10.87 15.00 2.00 0.00 1.00 0.00

10.96 12.76 2.00 0.00 1.00 0.00 11.09 11.81 2.00 0.00 1.00 0.00

11.16 11.28 2.00 0.00 1.00 0.00 11.23 11.00 2.00 0.00 1.00 0.00

11.29 10.59 2.00 0.00 1.00 0.00 11.36 10.32 2.00 0.00 1.00 0.00

11.44 9.77 2.00 0.00 1.00 0.00 11.57 9.09 2.00 0.00 1.00 0.00

11.64 9.08 2.00 0.00 1.00 0.00 11.71 8.80 2.00 0.00 1.00 0.00

11.78 9.31 2.00 0.00 1.00 0.00 11.84 11.23 2.00 0.00 1.00 0.00

11.91 13.91 2.00 0.00 1.00 0.00 11.98 15.68 2.00 0.00 1.00 0.00

12.06 15.77 2.00 0.00 1.00 0.00 12.12 14.85 2.00 0.00 1.00 0.00

12.20 14.70 2.00 0.00 1.00 0.00 12.33 14.66 2.00 0.00 1.00 0.00
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This software is licensed to: Southern California Geotechnical

CPT name: CPT-5

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
12.39 14.51 2.00 0.00 1.00 0.00 12.46 17.13 2.00 0.00 1.00 0.00
12.55 19.43 2.00 0.00 1.00 0.00 12.57 17.56 2.00 0.00 1.00 0.00
12.60 17.54 2.00 0.00 1.00 0.00 12.72 26.23 2.00 0.00 1.00 0.00
12.77 29.55 2.00 0.00 1.00 0.00 12.85 90.10 0.22 3.57 1.00 0.03
12.91 29.34 2.00 0.00 1.00 0.00 12.99 27.85 2.00 0.00 1.00 0.00
13.04 27.82 2.00 0.00 1.00 0.00 13.12 27.78 2.00 0.00 1.00 0.00
13.19 27.75 2.00 0.00 1.00 0.00 13.25 90.92 2.00 0.00 1.00 0.00
13.30 96.07 2.00 0.00 1.00 0.00 13.39 101.32 2.00 0.00 1.00 0.00
13.45 101.41 2.00 0.00 1.00 0.00 13.52 101.55 2.00 0.00 1.00 0.00
13.58 96.67 2.00 0.00 1.00 0.00 13.65 89.92 2.00 0.00 1.00 0.00
13.74 25.29 2.00 0.00 1.00 0.00 13.79 21.83 2.00 0.00 1.00 0.00
13.87 19.17 2.00 0.00 1.00 0.00 13.92 16.86 2.00 0.00 1.00 0.00
14.01 16.00 2.00 0.00 1.00 0.00 14.05 15.74 2.00 0.00 1.00 0.00
14.14 15.62 2.00 0.00 1.00 0.00 14.22 15.11 2.00 0.00 1.00 0.00
14.28 14.26 2.00 0.00 1.00 0.00 14.40 13.25 2.00 0.00 1.00 0.00
14.49 13.23 2.00 0.00 1.00 0.00 14.55 13.22 2.00 0.00 1.00 0.00
14.63 13.44 2.00 0.00 1.00 0.00 14.69 13.67 2.00 0.00 1.00 0.00
14.82 13.88 2.00 0.00 1.00 0.00 14.89 14.09 2.00 0.00 1.00 0.00
14.95 14.67 2.00 0.00 1.00 0.00 15.03 16.18 2.00 0.00 1.00 0.00
15.12 17.46 2.00 0.00 1.00 0.00 15.19 18.01 2.00 0.00 1.00 0.00
15.25 17.99 2.00 0.00 1.00 0.00 15.33 17.72 2.00 0.00 1.00 0.00
15.38 17.35 2.00 0.00 1.00 0.00 15.47 17.22 2.00 0.00 1.00 0.00
15.52 17.43 2.00 0.00 1.00 0.00 15.60 16.81 2.00 0.00 1.00 0.00
15.67 16.08 2.00 0.00 1.00 0.00 15.73 15.47 2.00 0.00 1.00 0.00
15.75 15.18 2.00 0.00 1.00 0.00 15.76 13.46 2.00 0.00 1.00 0.00
15.85 14.84 2.00 0.00 1.00 0.00 15.89 14.83 2.00 0.00 1.00 0.00
15.98 14.22 2.00 0.00 1.00 0.00 16.08 14.08 2.00 0.00 1.00 0.00
16.14 14.06 2.00 0.00 1.00 0.00 16.20 14.05 2.00 0.00 1.00 0.00
16.26 13.56 2.00 0.00 1.00 0.00 16.34 13.66 2.00 0.00 1.00 0.00
16.39 13.52 2.00 0.00 1.00 0.00 16.47 12.68 2.00 0.00 1.00 0.00
16.54 11.97 2.00 0.00 1.00 0.00 16.60 11.96 2.00 0.00 1.00 0.00
16.67 11.59 2.00 0.00 1.00 0.00 16.74 11.35 2.00 0.00 1.00 0.00
16.82 11.33 2.00 0.00 1.00 0.00 16.87 11.32 2.00 0.00 1.00 0.00
16.95 11.30 2.00 0.00 1.00 0.00 17.01 11.63 2.00 0.00 1.00 0.00
17.08 11.96 2.00 0.00 1.00 0.00 17.22 12.73 2.00 0.00 1.00 0.00
17.27 13.05 2.00 0.00 1.00 0.00 17.36 13.72 2.00 0.00 1.00 0.00
17.49 15.04 2.00 0.00 1.00 0.00 17.56 15.58 2.00 0.00 1.00 0.00
17.62 16.58 2.00 0.00 1.00 0.00 17.68 17.45 2.00 0.00 1.00 0.00
17.75 18.43 2.00 0.00 1.00 0.00 17.80 19.62 2.00 0.00 1.00 0.00
17.88 21.80 2.00 0.00 1.00 0.00 17.96 24.51 2.00 0.00 1.00 0.00
18.02 26.45 2.00 0.00 1.00 0.00 18.10 27.71 2.00 0.00 1.00 0.00
18.24 31.10 2.00 0.00 1.00 0.00 18.30 92.59 2.00 0.00 1.00 0.00
18.37 93.50 2.00 0.00 1.00 0.00 18.43 91.77 2.00 0.00 1.00 0.00
18.58 95.09 2.00 0.00 1.00 0.00 18.64 98.77 0.22 3.25 1.00 0.02
18.66 96.52 0.21 3.33 1.00 0.01 18.72 101.96 0.23 3.15 1.00 0.02
18.80 101.91 0.23 3.15 1.00 0.03 18.85 101.87 0.23 3.15 1.00 0.02
18.94 102.38 0.23 3.14 1.00 0.03 18.98 102.55 0.23 3.13 1.00 0.02
19.07 101.78 0.23 3.16 1.00 0.03 19.14 101.65 0.23 3.16 1.00 0.02
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth etn,cs FS ey (%) DF  Settlement Depth Qein,cs FS ey (%) DF  Settlement
(ft) (in) (ft) (in)
19.20 101.86 0.23 3.15 1.00 0.02 19.25 102.09 0.23 3.15 1.00 0.02
19.30 103.38 0.23 3.11 1.00 0.02 19.38 106.19 0.24 3.02 1.00 0.03
19.46 107.24 0.24 2.99 1.00 0.03 19.52 106.86 0.24 3.00 1.00 0.02
19.60 108.32 0.24 2.96 1.00 0.03 19.73 111.12 0.25 2.88 1.00 0.04
19.79 111.55 0.25 2.87 1.00 0.02 19.87 113.13 0.26 2.83 1.00 0.03
20.00 117.41 0.27 2.72 1.00 0.04 20.05 119.86 0.28 2.66 1.00 0.02
20.13 122.67 0.30 2.59 1.00 0.02 20.19 124.14 0.30 2.56 1.00 0.02
20.26 125.59 0.31 2.53 1.00 0.02 20.39 128.08 0.32 2.47 1.00 0.04
20.45 129.02 0.33 2.45 1.00 0.02 20.53 130.17 0.34 243 1.00 0.02
20.59 130.62 0.34 2.42 1.00 0.02 20.72 131.94 0.35 2.40 1.00 0.04
20.80 132.30 0.35 2.39 1.00 0.02 20.85 132.57 0.35 2.38 1.00 0.01
20.93 132.11 0.35 2.39 1.00 0.02 21.00 130.09 0.33 2.43 1.00 0.02
21.06 128.09 0.32 2.47 1.00 0.02 21.20 118.25 0.28 2.70 1.00 0.04
21.28 116.98 0.27 2.73 1.00 0.03 21.34 117.07 0.27 2.73 1.00 0.02
21.41 118.40 0.28 2.69 1.00 0.02 21.48 123.80 0.30 2.57 1.00 0.02
21.55 120.07 0.28 2.65 1.00 0.02 21.62 114.26 0.26 2.80 1.00 0.02
21.68 118.58 0.28 2.69 1.00 0.02 21.76 122.32 0.29 2.60 1.00 0.03
21.82 123.47 0.30 2.57 1.00 0.02 21.84 119.25 0.28 2.67 1.00 0.01
21.85 117.80 0.27 2.71 1.00 0.00 21.94 122.96 0.29 2.59 1.00 0.03
21.99 122.64 0.29 2.59 1.00 0.01 22.06 121.39 0.29 2.62 1.00 0.02
22.14 120.16 0.28 2.65 1.00 0.03 22.21 120.24 0.28 2.65 1.00 0.02
22.31 119.84 0.28 2.66 1.00 0.03 22.39 119.50 0.28 2.67 1.00 0.03
22.45 118.42 0.27 2.69 1.00 0.02 22.50 116.23 0.27 2.75 1.00 0.02
22.54 112.94 0.25 2.83 1.00 0.01 22.60 107.44 2.00 0.00 1.00 0.00
22.65 106.30 2.00 0.00 1.00 0.00 22.73 108.95 2.00 0.00 1.00 0.00
22.79 106.87 2.00 0.00 1.00 0.00 22.87 98.79 2.00 0.00 1.00 0.00
22.93 30.07 2.00 0.00 1.00 0.00 23.00 23.72 2.00 0.00 1.00 0.00
23.07 19.35 2.00 0.00 1.00 0.00 23.14 17.02 2.00 0.00 1.00 0.00
23.22 17.79 2.00 0.00 1.00 0.00 23.27 20.60 2.00 0.00 1.00 0.00
23.35 24.97 2.00 0.00 1.00 0.00 23.41 30.39 2.00 0.00 1.00 0.00
23.49 34.80 2.00 0.00 1.00 0.00 23.56 98.43 0.21 3.27 1.00 0.03
23.62 97.97 0.21 3.28 1.00 0.02 23.68 95.55 0.20 3.36 1.00 0.02
23.76 93.18 0.20 3.45 1.00 0.03 23.84 91.22 0.20 3.53 1.00 0.03
23.91 27.81 2.00 0.00 1.00 0.00 23.98 23.73 2.00 0.00 1.00 0.00
24.11 16.63 2.00 0.00 1.00 0.00 24.18 14.32 2.00 0.00 1.00 0.00
24.24 13.00 2.00 0.00 1.00 0.00 24.36 14.18 2.00 0.00 1.00 0.00
24.42 12.77 2.00 0.00 1.00 0.00 24.48 14.05 2.00 0.00 1.00 0.00
24.52 14.44 2.00 0.00 1.00 0.00 24.56 9.35 2.00 0.00 1.00 0.00
24.64 23.38 2.00 0.00 1.00 0.00 24.68 24.54 2.00 0.00 1.00 0.00
24.78 26.07 2.00 0.00 1.00 0.00 24.81 27.42 2.00 0.00 1.00 0.00
24.90 31.95 2.00 0.00 1.00 0.00 24.97 101.12 2.00 0.00 1.00 0.00
25.02 105.60 2.00 0.00 1.00 0.00 25.09 110.38 2.00 0.00 1.00 0.00
25.18 108.48 2.00 0.00 1.00 0.00 25.22 107.41 2.00 0.00 1.00 0.00
25.26 107.16 2.00 0.00 1.00 0.00 25.39 108.06 0.23 2.97 1.00 0.05
25.44 108.62 0.24 2.95 1.00 0.02 25.48 109.63 0.24 2.92 1.00 0.01
25.57 111.34 0.24 2.87 1.00 0.03 25.61 112.38 0.25 2.85 1.00 0.02
25.70 114.91 0.26 2.78 1.00 0.03 25.74 116.08 0.26 2.75 1.00 0.01
25.79 116.72 0.26 2.73 1.00 0.01 25.88 116.27 0.26 2.75 1.00 0.03
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
25.94 114.86 0.26 2.78 1.00 0.02 26.01 113.27 0.25 2.82 1.00 0.02
26.06 112.82 0.25 2.83 1.00 0.02 26.12 113.01 0.25 2.83 1.00 0.02
26.19 113.12 2.00 0.00 1.00 0.00 26.30 113.96 2.00 0.00 1.00 0.00
26.36 113.56 2.00 0.00 1.00 0.00 26.42 110.03 2.00 0.00 1.00 0.00
26.48 104.02 2.00 0.00 1.00 0.00 26.55 95.28 2.00 0.00 1.00 0.00
26.60 27.40 2.00 0.00 1.00 0.00 26.67 20.79 2.00 0.00 1.00 0.00
26.72 16.19 2.00 0.00 1.00 0.00 26.78 13.22 2.00 0.00 1.00 0.00
26.85 11.58 2.00 0.00 1.00 0.00 26.97 9.26 2.00 0.00 1.00 0.00
27.03 8.48 2.00 0.00 1.00 0.00 27.08 7.99 2.00 0.00 1.00 0.00
27.12 6.55 2.00 0.00 1.00 0.00 27.20 7.13 2.00 0.00 1.00 0.00
27.24 7.12 2.00 0.00 1.00 0.00 27.30 7.02 2.00 0.00 1.00 0.00
27.43 6.92 2.00 0.00 1.00 0.00 27.48 7.01 2.00 0.00 1.00 0.00
27.52 6.81 2.00 0.00 1.00 0.00 27.61 7.00 2.00 0.00 1.00 0.00
27.65 7.19 2.00 0.00 1.00 0.00 27.70 7.47 2.00 0.00 1.00 0.00
27.80 7.75 2.00 0.00 1.00 0.00 27.85 7.74 2.00 0.00 1.00 0.00
27.90 7.84 2.00 0.00 1.00 0.00 28.05 7.72 2.00 0.00 1.00 0.00
28.10 7.91 2.00 0.00 1.00 0.00 28.14 8.10 2.00 0.00 1.00 0.00
28.18 8.00 2.00 0.00 1.00 0.00 28.29 7.80 2.00 0.00 1.00 0.00
28.36 7.70 2.00 0.00 1.00 0.00 28.41 7.60 2.00 0.00 1.00 0.00
28.50 7.12 2.00 0.00 1.00 0.00 28.57 6.73 2.00 0.00 1.00 0.00
28.62 6.73 2.00 0.00 1.00 0.00 28.68 6.83 2.00 0.00 1.00 0.00
28.73 6.82 2.00 0.00 1.00 0.00 28.84 7.95 2.00 0.00 1.00 0.00
28.89 8.60 2.00 0.00 1.00 0.00 28.96 9.16 2.00 0.00 1.00 0.00
29.02 9.72 2.00 0.00 1.00 0.00 29.07 9.06 2.00 0.00 1.00 0.00
29.15 8.95 2.00 0.00 1.00 0.00 29.23 9.41 2.00 0.00 1.00 0.00
29.29 9.21 2.00 0.00 1.00 0.00 29.38 9.68 2.00 0.00 1.00 0.00
29.42 10.70 2.00 0.00 1.00 0.00 29.46 12.19 2.00 0.00 1.00 0.00
29.56 16.08 2.00 0.00 1.00 0.00 29.62 17.37 2.00 0.00 1.00 0.00
29.68 18.36 2.00 0.00 1.00 0.00 29.73 19.29 2.00 0.00 1.00 0.00
29.86 21.37 2.00 0.00 1.00 0.00 29.99 24.00 2.00 0.00 1.00 0.00
30.05 23.89 2.00 0.00 1.00 0.00 30.13 22.57 2.00 0.00 1.00 0.00
30.17 20.43 2.00 0.00 1.00 0.00 30.26 17.84 2.00 0.00 1.00 0.00
30.32 16.07 2.00 0.00 1.00 0.00 30.39 15.87 2.00 0.00 1.00 0.00
30.47 17.14 2.00 0.00 1.00 0.00 30.53 18.68 2.00 0.00 1.00 0.00
30.60 20.21 2.00 0.00 1.00 0.00 30.66 21.75 2.00 0.00 1.00 0.00
30.75 22.36 2.00 0.00 1.00 0.00 30.81 22.07 2.00 0.00 1.00 0.00
30.88 20.95 2.00 0.00 1.00 0.00 30.93 19.47 2.00 0.00 1.00 0.00
31.02 17.36 2.00 0.00 1.00 0.00 31.06 15.25 2.00 0.00 1.00 0.00
31.28 11.30 2.00 0.00 1.00 0.00 31.35 10.57 2.00 0.00 1.00 0.00
31.38 8.38 2.00 0.00 1.00 0.00 31.44 9.73 2.00 0.00 1.00 0.00
31.51 9.91 2.00 0.00 1.00 0.00 31.59 10.26 2.00 0.00 1.00 0.00
31.64 10.26 2.00 0.00 1.00 0.00 31.74 10.15 2.00 0.00 1.00 0.00
31.79 9.96 2.00 0.00 1.00 0.00 31.83 9.69 2.00 0.00 1.00 0.00
31.90 9.59 2.00 0.00 1.00 0.00 31.99 9.31 2.00 0.00 1.00 0.00
32.04 9.31 2.00 0.00 1.00 0.00 32.20 9.37 2.00 0.00 1.00 0.00
32.25 9.28 2.00 0.00 1.00 0.00 32.30 9.72 2.00 0.00 1.00 0.00
32.37 10.61 2.00 0.00 1.00 0.00 32.43 11.41 2.00 0.00 1.00 0.00
32.47 12.03 2.00 0.00 1.00 0.00 32.52 12.12 2.00 0.00 1.00 0.00
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:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth Getn, s FS ey (%) DF  Settlement Depth Qein,cs FS e, (%) DF  Settlement
(ft) (in) (ft) (in)
32.57 12.01 2.00 0.00 1.00 0.00 32.70 11.55 2.00 0.00 1.00 0.00
32.74 11.45 2.00 0.00 1.00 0.00 32.81 11.35 2.00 0.00 1.00 0.00
32.87 11.70 2.00 0.00 1.00 0.00 32.92 12.58 2.00 0.00 1.00 0.00
32.98 13.38 2.00 0.00 1.00 0.00 33.05 14.07 2.00 0.00 1.00 0.00
33.11 14.34 2.00 0.00 1.00 0.00 33.22 14.84 2.00 0.00 1.00 0.00
33.28 15.27 2.00 0.00 1.00 0.00 33.36 15.62 2.00 0.00 1.00 0.00
33.40 15.07 2.00 0.00 1.00 0.00 33.48 13.55 2.00 0.00 1.00 0.00
33.59 13.53 2.00 0.00 1.00 0.00 33.66 13.61 2.00 0.00 1.00 0.00
33.72 13.78 2.00 0.00 1.00 0.00 33.78 13.76 2.00 0.00 1.00 0.00
33.84 12.78 2.00 0.00 1.00 0.00 33.89 12.24 2.00 0.00 1.00 0.00
33.97 11.88 2.00 0.00 1.00 0.00 34.02 11.87 2.00 0.00 1.00 0.00
34.08 11.86 2.00 0.00 1.00 0.00 34.20 11.84 2.00 0.00 1.00 0.00
34.26 12.80 2.00 0.00 1.00 0.00 34.37 13.83 2.00 0.00 1.00 0.00
34.42 15.05 2.00 0.00 1.00 0.00 34.49 15.08 2.00 0.00 1.00 0.00
34.54 15.07 2.00 0.00 1.00 0.00 34.62 15.10 2.00 0.00 1.00 0.00
34.66 15.53 2.00 0.00 1.00 0.00 34.73 15.60 2.00 0.00 1.00 0.00
34.80 14.98 2.00 0.00 1.00 0.00 34.88 14.87 2.00 0.00 1.00 0.00
34.93 14.69 2.00 0.00 1.00 0.00 35.01 13.63 2.00 0.00 1.00 0.00
35.06 13.62 2.00 0.00 1.00 0.00 35.11 13.26 2.00 0.00 1.00 0.00
35.21 12.47 2.00 0.00 1.00 0.00 35.25 11.07 2.00 0.00 1.00 0.00
35.34 10.28 2.00 0.00 1.00 0.00 35.38 10.02 2.00 0.00 1.00 0.00
35.44 10.01 2.00 0.00 1.00 0.00 35.50 10.17 2.00 0.00 1.00 0.00
35.60 10.68 2.00 0.00 1.00 0.00 35.64 10.84 2.00 0.00 1.00 0.00
35.71 11.09 2.00 0.00 1.00 0.00 35.77 11.18 2.00 0.00 1.00 0.00
35.86 10.99 2.00 0.00 1.00 0.00 35.92 10.98 2.00 0.00 1.00 0.00
36.03 10.97 2.00 0.00 1.00 0.00 36.06 10.96 2.00 0.00 1.00 0.00
36.12 11.03 2.00 0.00 1.00 0.00 36.21 11.97 2.00 0.00 1.00 0.00
36.27 12.56 2.00 0.00 1.00 0.00 36.30 13.24 2.00 0.00 1.00 0.00
36.39 13.91 2.00 0.00 1.00 0.00 36.45 14.50 2.00 0.00 1.00 0.00
36.52 15.34 2.00 0.00 1.00 0.00 36.58 16.19 2.00 0.00 1.00 0.00
36.65 17.28 2.00 0.00 1.00 0.00 36.79 18.18 2.00 0.00 1.00 0.00
36.92 16.12 2.00 0.00 1.00 0.00 37.00 15.41 2.00 0.00 1.00 0.00
37.05 15.23 2.00 0.00 1.00 0.00 37.14 15.56 2.00 0.00 1.00 0.00
37.24 16.47 2.00 0.00 1.00 0.00 37.26 14.68 2.00 0.00 1.00 0.00
37.28 18.33 2.00 0.00 1.00 0.00 37.35 24.69 2.00 0.00 1.00 0.00
37.41 28.66 2.00 0.00 1.00 0.00 37.48 32.56 2.00 0.00 1.00 0.00
37.55 99.41 2.00 0.00 1.00 0.00 37.61 105.97 2.00 0.00 1.00 0.00
37.75 117.33 2.00 0.00 1.00 0.00 37.78 122.63 2.00 0.00 1.00 0.00
37.83 127.69 2.00 0.00 1.00 0.00 37.90 133.98 2.00 0.00 1.00 0.00
37.94 132.37 2.00 0.00 1.00 0.00 38.03 121.59 2.00 0.00 1.00 0.00
38.07 120.07 2.00 0.00 1.00 0.00 38.17 110.13 2.00 0.00 1.00 0.00
38.28 108.42 0.23 2.96 1.00 0.04 38.31 116.92 0.26 2.73 1.00 0.01
38.37 130.87 0.32 2.42 1.00 0.02 38.42 136.42 0.36 2.31 1.00 0.01
38.59 133.74 0.34 2.36 1.00 0.05 38.64 131.65 0.33 2.40 1.00 0.01
38.69 134.05 0.34 2.35 1.00 0.02 38.82 129.10 0.31 2.45 1.00 0.04
38.90 134.24 0.34 2.35 1.00 0.02 38.95 140.79 0.39 2.23 1.00 0.01
39.03 142.76 0.41 2.19 1.00 0.02 39.10 142.05 0.40 2.21 1.00 0.02
39.17 141.51 0.40 2.22 1.00 0.02 39.23 141.08 0.39 2.22 1.00 0.02
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183.
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85
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97
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.82
61.
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38.
32.
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.79
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49.23 22.44 0.98 4.37 124.10 0.00 0.50
49.29 24.39 1.13 4.63 124.10 0.00 0.50
49.35 27.63 1.22 4.42 124.10 0.00 0.50
49.41 30.88 1.27 4.10 124.10 0.00 0.50
49.50 33.85 1.68 4.96 124.10 0.00 0.50
49.57 36.16 1.98 5.47 124.10 0.00 0.50
49.63 40.34 2.11 5.23 124.10 0.00 0.50
49.70 46.83 2.01 4.28 124.10 0.00 0.50
49.77 54.25 1.95 3.60 124.10 0.00 0.50
49.83 54.52 1.94 3.55 124.10 0.00 0.50
49.90 48.96 0.00 0.00 124.10 0.00 0.50
49.97 48.64 0.00 0.00 124.10 0.00 0.50

Modify Robertson method generates Fines from qc/fs. Inputted Fines are not
relevant.

Output Results:
Settlement of Saturated Sands=2.47 in.
Settlement of Unsaturated Sands=0.43 in.
Total Settlement of Saturated and Unsaturated Sands=2.90 in.
Differential Settlement=1.450 to 1.914 in.

Depth CRRm CSRfs F.S. S sat. S dry S all
ft in. in. in.

0.00 2.00 0.63 5.00 2.47 0.43 2.90
0.05 2.08 0.63 5.00 2.47 0.43 2.90
0.10 2.08 0.63 5.00 2.47 0.43 2.90
0.15 2.08 0.63 5.00 2.47 0.43 2.90
0.20 2.08 0.63 5.00 2.47 0.43 2.90
0.25 2.08 0.63 5.00 2.47 0.43 2.90
0.30 2.08 0.63 5.00 2.47 0.43 2.90
0.35 2.08 0.63 5.00 2.47 0.43 2.90
0.40 2.08 0.63 5.00 2.47 0.43 2.90
0.45 2.08 0.63 5.00 2.47 0.43 2.90
0.50 2.08 0.63 5.00 2.47 0.43 2.90
0.55 2.08 0.63 5.00 2.47 0.43 2.90
0.60 2.08 0.63 5.00 2.47 0.43 2.90
0.65 2.08 0.63 5.00 2.47 0.43 2.90
0.70 2.08 0.63 5.00 2.47 0.43 2.90
0.75 2.08 0.63 5.00 2.47 0.43 2.90
0.80 1.89 0.63 5.00 2.47 0.43 2.90
0.85 1.50 0.63 5.00 2.47 0.43 2.90
0.90 1.24 0.63 5.00 2.47 0.43 2.90
0.95 1.06 0.63 5.00 2.47 0.43 2.90
1.00 0.94 0.63 5.00 2.47 0.43 2.90
1.05 0.77 0.63 5.00 2.47 0.43 2.90
1.10 0.64 0.63 5.00 2.47 0.43 2.90
1.15 0.55 0.63 5.00 2.47 0.43 2.90
1.20 0.49 0.63 5.00 2.47 0.43 2.90
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48.75 2.00 0.91 5.00 0.02 0.00 0.02
48.80 2.00 0.91 5.00 0.02 0.00 0.02
48.85 2.00 0.91 5.00 0.02 0.00 0.02
48.90 2.00 0.91 5.00 0.02 0.00 0.02
48.95 2.00 0.91 5.00 0.02 0.00 0.02
49.00 2.00 0.91 5.00 0.02 0.00 0.02
49.05 2.00 0.91 5.00 0.02 0.00 0.02
49.10 2.00 0.91 5.00 0.02 0.00 0.02
49.15 2.00 0.91 5.00 0.02 0.00 0.02
49.20 2.00 0.91 5.00 0.02 0.00 0.02
49.25 2.00 0.91 5.00 0.02 0.00 0.02
49.30 2.00 0.91 5.00 0.02 0.00 0.02
49.35 2.00 0.91 5.00 0.02 0.00 0.02
49.40 2.00 0.91 5.00 0.02 0.00 0.02
49.45 2.00 0.91 5.00 0.02 0.00 0.02
49.50 2.00 0.91 5.00 0.02 0.00 0.02
49.55 2.00 0.91 5.00 0.02 0.00 0.02
49.60 2.00 0.91 5.00 0.02 0.00 0.02
49.65 2.00 0.91 5.00 0.02 0.00 0.02
49.70  2.00 0.91 5.00 0.02 0.00 0.02
49.75 2.00 0.91 5.00 0.02 0.00 0.02
49.80 2.00 0.90 5.00 0.02 0.00 0.02
49.85 0.32 0.90 0.36%* 0.02 0.00 0.02
49.90 0.09 0.90 0.10* 0.02 0.00 0.02
49.95 2.00 0.90 5.00 0.00 0.00 0.00
50.00 2.00 0.90 5.00 0.00 0.00 0.00

* F.S.<1, Liquefaction Potential Zone
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight =
pcf; Depth = ft; Settlement = in.

1 atm (atmosphere) = 1 tsf (ton/ft2)

CRRm Cyclic resistance ratio from soils

CSRsTf Cyclic stress ratio induced by a given earthquake (with user
request factor of safety)

F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf

S_sat Settlement from saturated sands

S dry Settlement from Unsaturated Sands

S_all Total Settlement from Saturated and Unsaturated Sands

NoLiq No-Liquefy Soils



CivilTech Software USA  www.civiltech.com

LiquefyPro

LIQUEFACTION ANALYSIS
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Input File Name: S:\PROJECTS\1000s GEOTECH PROJECTS\1-1209 Goodman
Cypress\Calcs\Liquefaction\KYCPT2.1liq

Title: Cypress

Subtitle: CPT-2

Surface Elev.=

Hole No.=CPT-2

Depth of Hole= 51.00 ft

Water Table during Earthquake= 5.00 ft
Water Table during In-Situ Testing= 7.00 ft
Max. Acceleration= 0.75 g

Earthquake Magnitude= 7.50

Input Data:
Surface Elev.=
Hole No.=CPT-2
Depth of Hole=51.00 ft
Water Table during Earthquake= 5.00 ft
Water Table during In-Situ Testing= 7.00 ft
Max. Acceleration=0.75 g
Earthquake Magnitude=7.50
No-Liquefiable Soils: CL, OL are Non-Lig. Soil

. CPT Calculation Method: Modify Robertson*

. Settlement Analysis Method: Ishihara / Yoshimine

Fines Correction for Liquefaction: Stark/Olson et al.*

Fine Correction for Settlement: During Liquefaction*

. Settlement Calculation in: All zones*

. User request factor of safety (apply to CSR) , User= 1.3
Plot one CSR curve (fsl=User)

10. Use Curve Smoothing: Yes*

* Recommended Options

OuUTh wWNLER

In-Situ Test Data:
Depth qc fs Rf gamma Fines D50
ft atm atm pcf % mm
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49.21 65.62 2.20 3.36 124.10 0.00 0.50
49.28 52.42 2.13 4.06 124.10 0.00 0.50
49.34 45.22 2.02 4.46 124.10 0.00 0.50
49.41 39.23 1.91 4.87 124.10 0.00 0.50
49.50 31.38 1.74 5.53 124.10 0.00 0.50
49.57 27.87 l.61 5.78 124.10 0.00 0.50
49.63 27.13 1.43 5.28 124.10 0.00 0.50
49.70  27.69 1.33 4.82 124.10 0.00 0.50
49.77 28.61 1.27 4.45 124.10 0.00 0.50
49.80  29.07 1.27 4.38 124.10 0.00 0.50
49.87 30.27 1.34 4.41 124.10 0.00 0.50
49.93 31.20 1.38 4.41 124.10 0.00 0.50
50.02 30.00 0.00 0.00 123.10 0.00 0.50
50.07 33.13 0.00 0.00 123.10 0.00 0.50
50.14 33.50 0.00 0.00 123.10 0.00 0.50
50.20 34.15 0.00 0.00 123.10 0.00 0.50
50.26 37.38 0.00 0.00 123.10 0.00 0.50
50.33 41.07 0.00 0.00 123.10 0.00 0.50

Modify Robertson method generates Fines from qc/fs. Inputted Fines are not
relevant.

Output Results:
Settlement of Saturated Sands=4.62 in.
Settlement of Unsaturated Sands=0.64 in.
Total Settlement of Saturated and Unsaturated Sands=5.27 in.
Differential Settlement=2.633 to 3.475 in.

Depth CRRm CSRfs F.S. S sat. S dry S all
ft in. in. in.

0.00 2.00 0.63 5.00 4.62 0.64 5.27
0.05 2.08 0.63 5.00 4.62 0.64 5.27
0.10 2.08 0.63 5.00 4.62 0.64 5.27
0.15 2.08 0.63 5.00 4.62 0.64 5.27
0.20 2.08 0.63 5.00 4.62 0.64 5.27
0.25 2.08 0.63 5.00 4.62 0.64 5.27
0.30 2.08 0.63 5.00 4.62 0.64 5.27
0.35 2.08 0.63 5.00 4.62 0.64 5.27
0.40 2.08 0.63 5.00 4.62 0.64 5.27
0.45 1.58 0.63 5.00 4.62 0.64 5.27
0.50 1.04 0.63 5.00 4.62 0.64 5.27
0.55 0.70 0.63 5.00 4.62 0.64 5.27
0.60 0.49 0.63 5.00 4.62 0.64 5.27
0.65 0.35 0.63 5.00 4.62 0.64 5.26
0.70 0.29 0.63 5.00 4.62 0.64 5.26
0.75 0.24 0.63 5.00 4.62 0.64 5.26
0.80 0.21 0.63 5.00 4.62 0.64 5.26
0.85 0.18 0.63 5.00 4.62 0.64 5.26
0.90 0.16 0.63 5.00 4.62 0.64 5.26
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50.95 2.00 0.89 5.00 0.00 0.00 0.00
51.00 2.00 0.89 5.00 0.00 0.00 0.00

* F.S.<1, Liquefaction Potential Zone
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight =
pcf; Depth = ft; Settlement = in.

1 atm (atmosphere) = 1 tsf (ton/ft2)

CRRm Cyclic resistance ratio from soils

CSRsTf Cyclic stress ratio induced by a given earthquake (with user
request factor of safety)

F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf

S_sat Settlement from saturated sands

S dry Settlement from Unsaturated Sands

S_all Total Settlement from Saturated and Unsaturated Sands

NoLiq No-Liquefy Soils
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	MEMORANDUM
	GLC Cypress LLC August 25, 2023
	3333 Michelson Drive, Suite 1050 Project No. 1-1209
	Irvine, California 92612
	Attention: Mr. Blair Dahl
	Subject: Updated Earthwork Considerations
	Goodman Commerce Center Cypress
	Building 3, 5665 Plaza Drive
	Cypress, California
	Reference:  G3SoilWorks, Inc., Geotechnical Investigation and Report Update, Proposed Goodman Commerce Center, 5665 and 5757 Plaza Drive, Cypress, California, dated May 4, 2022, Project No. 1-1209.
	Dear Mr. Dahl,
	This memorandum provides updated earthwork recommendations for planned Building 3 at the 5665 Plaza Drive site for the subject project. This update has been prepared based on modifications / additional recommendations provided as part of project evolu...
	Deep Dynamic Compaction
	Deep Dynamic Compaction (DDC) is currently being considered to provide in-situ ground stabilization as an option to mitigate potential site soil liquefaction and provide acceptable support for the planned Building No. 3. It is anticipated that this DD...
	Revised Site Remedial Grading Recommendations
	The referenced geotechnical report provides general site remedial grading recommendations associated with the pavement / ancillary construction and completion of structure pads following in-situ ground improvement, with actual magnitude of remedial gr...
	Areas Within the Limits of DDC
	In-situ ground improvement utilizing deep dynamic compaction methods is currently planned to provide support for the planned structure for the proposed development. Within these areas, remedial grading is anticipated to be limited to the extent necess...
	Areas Beyond the Limits of DDC
	Recommendations were provided in the referenced geotechnical report for the over-excavation / recompaction of existing site soils to 5 feet (minimum) depth below existing or planned site grades, whichever depth is lower, for the support of planned ext...
	Underground Stormwater Storage Chambers
	An underground stormwater chamber is planned below the truck court area along the west side of this building. This chamber tentatively will measure approximately 26 feet by 175 feet in plan area and extend approximately 12 feet in depth. Excavation fo...
	Limitations
	The recommendations presented herein were developed in accordance with generally accepted professional engineering principles and local practice in the field of geologic and geotechnical engineering and reflect our best professional judgment. We make ...
	Closure
	We trust this addendum report is adequate for your needs at this time. Should you have any questions or need additional information, please do not hesitate to contact the undersigned.
	All other recommendations presented in the referenced report, except as superseded by the recommendations presented herein, remain valid and in effect for the subject project.
	Sincerely,
	G3SoilWorks, Inc.
	By: ___________________________   By: _____________________________
	Daniel J. Morikawa, P.E., G.E.         Steven E. Strickler, P.E., G.E.
	Director of Engineering          CEO / Principal Geotechnical Engineer
	Distribution:  Addressee (Blair.Dahl@goodman.com)
	Goodman: Attn: Mr. Matthew Davidson (Matthew.Davidson@goodman.com)
	Goodman: Attn: Mr. Gonzalo D’Ambrosio (Gonzalo.dambrosio@goodman.com)
	Keller: Attn: Mr. Sunil Arora (Sarora@keller-na.com)
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	Goodman May 14, 2022
	18201 Von Karman Avenue, Suite 1170 Project No. 1-1209
	Irvine, California 92612
	Attention: Mr. Blair Dahl
	Subject: **DRAFT** Geotechnical Investigation and and Report Update
	Proposed Commercial / Industrial DevelopmentGoodman Commerce Center
	5665 and 5757 Plaza Drive
	Cypress, California
	References: See attached List of Selected References
	Dear Mr. Dahl,
	SITE LOCATION / dESCRIPTION
	The project site is located at the subject address (5665 and 5757 Plaza Drive) in the City of Cypress, California. As shown on Figure 1 (attached), Plaza Drive partially bounds the site to the south / southeast and is accessed via intersections with K...
	The 5665 property is approximately 450 feet by 800 feet in area and occupies the westerly 8.3± acres of the site with the existing office complex occupying an “L”-shaped footprint of approximately 0.82 acres. The 5757 property is larger (approximately...

	PROJECT UNDERSTANDING
	Three (3) commercial / industrial buildings are currently proposed across this project site, with each building including 1st and 2nd floor office areas and a warehouse with attendant loading docks and associated paved parking and driveway areas. A Co...
	PROJECT BACKGROUND AND PREVIOUS STUDIES
	Previous studies for the project were performed by Southern California Geotechnical (SCG), the findings of which were presented in SCG’s Geotechnical Feasibility Study dated June 7, 2021 (Reference No. 2) and subsequent Geotechnical Investigation Repo...
	SCG identified shallow groundwater levels at 5 to 9.5 feet below existing ground surface and potentially liquefiable soil conditions at depths between 5 and 50 feet below existing ground surface. Recommendations for remedial grading combined with or w...
	In view of the above, G3 was retained to review and evaluate the findings / recommendations of the previous geotechnical consultant (SCG), perform supplemental subsurface exploration, and develop alternative recommendations for the proposed developmen...

	CHANGE OF GEOTECHNICAL CONSULTANT OF RECORD
	G3SoilWorks, Inc. (G3), has been retained and should be considered as the current Geologic / Geotechnical Consultant of Record for the subject project. As the Consultant of Record, G3 has reviewed the referenced reports prepared by Southern California...

	PURPOSE AND SCOPE
	Geology
	Regional Geologic Setting
	The Los Angeles and Orange County coastal areas are adjacent to what is referred to as California’s "Continental Borderland" geomorphic province – representing an area of transition between continental and marine environments associated with the geolo...
	Figure A. Map of Local Geomorphic Provinces, Regional Fault Lines, and Related Landforms including: the Peninsular Ranges (orange), Continental Borderland (blue), and Transverse Ranges (green); the San Andreas, Newport-Inglewood / Rose Canyon, and Whi...

	Local Geology / Geomorphology
	Review of historic topographic maps dating back to the early 1900’s (Figure B, below) indicates that the site is located near the terminus of the abandoned northern branch of the ancestral Santa Ana River and the headwaters of Anaheim Creek, which his...

	Site History
	Flood Hazards
	The major drainages – namely the San Gabriel and Santa Ana Rivers – have been largely channelized, along with storm water controls effectively “stabilizing” the area from further fluvial activity. Review of FEMA Flood Hazard Mapping (06059C0116J) indi...

	Local Faulting / Seismicity

	Geotechnical investigation
	Field and Laboratory Investigation
	Subsurface Conditions
	Based on the findings of our subsurface exploration (Appendix A), the project site is underlain, in general, by shallow fills and Quaternary alluvial deposits (Qal; synonymous with Unit Qya2 of Figure 3, described in Local Geology / Geomorphology sect...

	The fills and upper alluvial soils in the upper several feet were noted to be variable in compaction / density and ranged from loose to medium dense, and damp to very moist. Silty fine sands with lenses predominate, with occasional layers of clayey / ...
	Below the upper several feet, fine sands and silty sands interlayered with sandy silts / clays predominate. Zones (lenses) and layers of silty clays are present. Many of the zones are believed to be of relatively limited extent and showed variability ...
	Groundwater
	/ Monitoring Well Installation / Recent Water Levels
	Hydrogeology / Structure
	Groundwater Considerations


	SEISMIC HAZARDS
	General
	Surface Rupture and Strong Ground Motion
	Liquefaction / Seismic Settlement
	Lateral Spread
	The site and local area is generally flat-lying – the hazard of landsliding is not considered a risk.
	Tsunami
	Seiche

	Conclusions and RECOMMENDATIONS
	From an engineering geologic standpoint, it is our opinion that the proposed development is feasible, provided that the recommendations provided herein and the City of Cypress grading requirements are incorporated in the design and implemented during ...
	Presented below are general guidelines and preliminary recommendations for incorporation into the project design and construction based on our findings, analyses, reviews and overall experience with similar conditions. These include grading / in-situ ...

	Geotechnical Considerations
	The major geotechnical factors that should be considered during project design include the following:
	Considering the type of development (i.e., warehouse / distribution center comprised of concrete tilt-up construction), shallow groundwater levels and associated constraints to remedial grading to mitigate static / dynamic structure settlements, struc...
	The following recommendations are specific to the currently proposed construction. Any deviation from the assumed loads and proposed construction is subject to review by the Project Geotechnical Engineer.
	Ground Improvement Considerations
	General Discussion
	Considerations were given to in-situ ground improvement to mitigate potential site soil liquefaction to provide acceptable support of the planned structures, with limited remedial grading operations considered to provide support for planned pavement c...
	Preliminary assessment for in-situ ground improvement options were performed by Advanced Geosolutions, Inc. -– design-build geotechnical contractor, utilizing the field findings available in the referenced Southern California Geotechnical reports and ...
	Ground improvement systems are installed under design-build contracts by specialty contractors. The required size, spacing, length, and strength of the ground improvement elements should be determined by the specialty contractor based on the proposed ...
	Preliminary discussions of the two alternate approaches are presented in the following sections.
	Stone Column
	Stone columns would provide reinforcement within and to the surrounding soil via densification thereby increasing soil shear strengths and associated increased bearing capacities, decrease seismic deformations and associated structure settlements, res...
	Stone columns can be installed at generally uniform spacings across the building footprint and to a lateral distance on the order of 15 feet beyond the structure footprints with a total coverage area of approximately 10 to 12 percent. Following instal...
	Alternately, stone columns can be strategically placed at concentrated foundation load conditions, footing locations with input from the project Structural Engineer. For this alternative, conventional footings with structural floor slab would be used.
	When considering stone columns, crushed/ processed concrete from demolition operations can be incorporated into the stone mix if the material meets certain criteria, and soil spoil materials generated from the drilling operations can be reused on-site...
	Deep Soil Mixing
	Deep soil mixing (DSM) is a ground improvement technique through blending of hardening agent (usually cement grout) with the native soils. The process improves the strength and stiffness of the soil to increase bearing capacity, decrease settlement, a...
	The DSM columns are typically separated from the bottom of the foundation using a minimum 6-inch layer of crushed rock or other similar “cushion material”. No direct structural connection between the DSM columns and the overlying structural element is...
	When considering deep soil mixing ground improvement, conventional footings with structural floor slab would be used. Excess soil spoil materials generated can be reused on-site to achieve planned grades and/ or dock height fill placements.

	Grading / In-situ Ground Improvements
	General
	Presented below are recommendations to address site clearing/ preparation and remedial grading associated with the pavement/ ancillary construction and completion of structure pads. The actual design and magnitude of remedial grading and ground improv...
	Site Clearing and Preparation

	The following remedial grading recommendations were developed with consideration for ground improvement (Stone column or Deep Soil Improvement) to provide acceptable processing of the interface between the treatment zone and the overlying building env...
	Excavation Procedures
	Excavation Bottom Preparation
	Fill Placement and Compaction

	Fill Materials
	Shrinkage and Subsidence
	Testing and Observations
	Foundations
	Presented in the following are geotechnical criteria for design and construction of shallow conventional footings as well as concrete slab criteria for the proposed structures. Foundation design should consider anticipated post-construction settlement...
	Structure Foundations
	Presented in the following are preliminary geotechnical criteria for design and construction of shallow continuous and spread footings for the support of structures with consideration for in-situ ground improvement support.
	Allowable Bearing Pressure (1) = 2,500 psf
	Minimum Footing Depth (2)  = 24 inches
	Minimum Footing Width  = Per 2019 CBC
	Passive Soil Pressure (3)  = 250 psf/ft., subject to 2,500 psf maximum
	Friction Coefficient   = 0.4 (ultimate)
	Minimum Footing reinforcement = For continuous footing, min. four No. 4 bars,
	two at top and two at bottom.
	(1) The above value may be increased 250 lbs./sq.ft. for each additional foot exceeding the minimum embedment depth, subject to a maximum of 3,500 psf. Allowable bearing pressures may be increased one-third for short term loading due to wind of seismi...
	(2) Footing depth is below lowest adjacent soil grade. Footings should be deepened, as necessary, to depths equivalent to existing adjacent foundations, where applicable.
	(3) Passive soil pressure value is for level soil conditions adjacent to footings.
	Ancillary Construction
	For ancillary construction located outside the limits of proposed in-situ ground improvement, the following design criteria may be used:
	Allowable Bearing Pressure (1) = 1,500 psf
	Minimum Footing Depth (2)  = 18 inches
	Minimum Footing Width  = Per 2019 CBC
	Passive Soil Pressure (3)  = 200 psf/ft., subject to a maximum of 2,000 psf
	Friction Coefficient   =  0.40 (ultimate)
	Minimum Footing Reinforcement  = For continuous footings, min. four No. 4 bars,        two at top and two at bottom.
	(1)  Allowable bearing pressures may be increased by one-third for short term
	loading due to wind or seismic forces.
	(2)  Footing depth is below lowest adjacent soil grade and founded on  engineered compacted fill.
	(3)  Passive soil pressure value is for level soil conditions adjacent to footings.

	General Foundation Construction Comments / Guidelines
	Concrete Floor Slab-on-Grade
	Presented below are preliminary geotechnical criteria which may be used for concrete floor slabs on grade.
	Concrete Slab Thickness =  7 inches or per structural design
	Minimum Reinforcement =  Per Structural Engineer
	In order to minimize migration of moisture through the concrete slab from soil sub-grade and damage to floor coverings, a moisture / water vapor retarder system should be placed beneath floor slabs in areas to be tiled, carpeted, or otherwise consider...
	The prepared soil sub-grade should be moisture conditioned to and maintained at about 1 to 3 percentage points wet of optimum moisture contents to a depth of 12 inches and exhibit at least 95 percent relative compaction as determined by ASTM: D1557.
	Interior floor slabs should be properly designed for the construction and service loading conditions, and potential differential movements. The structural details, such as slab thickness, concrete strength, reinforcing criteria, joint spacing, etc. sh...
	To minimize slab curling, a low shrinkage / low slump concrete (concrete mix with a minimum 4,500 psi compressive strength and maximum water cement ratio of 0.45) should be used for the slab construction, as determined by the Project Structural Engine...
	Settlements
	Some structure movement should be expected both during and following construction, even when supported on a zone of in-situ ground improvement, due to various factors including, but not limited to:
	Total static settlements for foundations would be dependent upon the actual structural loading conditions and configuration, remedial grading performed, final grades, and final design / specifications and installation of the ground improvement program...
	The vapor retarder should be installed in general accordance with the procedures outlined in ASTM: E-1643, and in conformance with the installation procedures recommended by the manufacturer.
	In addition, floor coverings (e.g., wood, tile, etc.) and other built-in features should be carefully selected with vapor transmission in mind and include proper preparation and installation in accordance with the manufacturer’s recommendations.
	Moisture-vapor intrusion may be further reduced at the slab level by use of consistent and low water cement ratios (ie. do not allow addition of water to concrete during the pour operations), proper finishing and curing (moist or wet cure for the firs...
	It should be emphasized that, even with proper moisture / water vapor installation, proper control of irrigation and landscape water adjacent to the structure is very important to minimize problems caused by moisture and water vapor intrusion and is t...
	Planters and similar open to the ground adjacent to building areas is an invitation to moisture and other problems. These should be avoided. Concrete / paved surfaces should have clear positive drainage away from the building to an approved disposal /...
	Soil Expansion
	The near surface site soils consist predominantly of sandy soils, and these soils are expected to exhibit very low soil to low expansion. During site grading, the soil expansion potential of the exposed soil blend should be verified by additional labo...
	Soil Corrosion and Concrete Design
	Based on the laboratory test results presented in Appendix C, sulfate exposure for concrete ranges from S0 to S1. It has been our experience that post-construction factors such as near surface soil wetting and drying cycles, and other changes with tim...
	In an abundance of caution and to account for potential future conditions, we recommend concrete in contact with soils be designed for a minimum compressive strength of 4,500 psi and maximum w:c = 0.45.
	Laboratory tests to evaluate the potential soil corrosivity to metallic installations were performed as part of the Ffeasibility Sstudy and the results are included in Appendix Cby SCG (Reference No. 2). Based on these preliminary results, the soils a...
	Retaining Walls
	Lateral Earth Pressures
	The earth pressure acting on retaining walls depends primarily on the allowable wall movement, type of backfill materials, backfill slopes, wall inclination, surcharges, and hydrostatic pressure.
	The following lateral earth pressures are recommended for the design of vertical cantilevered retaining walls (active case) and restrained walls (at-rest case) with no hydrostatic pressure, level backfill conditions, and no surcharge loading.
	Wall Condition  Backfill Type Equivalent Fluid Pressure
	Active (Cantilever) Sandy soils  40 pcf
	At Rest (Restrained) Sandy soils  60 pcf-
	These values are applicable for compacted sand backfill placed between the wall stem and an imaginary plane at 45 degrees from the edge of wall footing.
	For design purposes, walls supporting dock height fill construction should be based on at-rest earth pressures. The surcharge effect of anticipated loads on the wall backfill (e.g. traffic, construction equipment, footings, etc.) should be included in...
	Backfill
	Retaining wall backfill should consist of select backfill comprised of free-draining granular soils exhibiting an expansion index (EI) of 30 or less. The backfill should extend within a 45-degree plane from the wall footing.
	Retaining wall backfill should be mechanically compacted to minimum 90 percent of the applicable laboratory maximum density (ASTM: D1557) and performed under the observation and testing of the Project Geotechnical Consultant.
	No jetting, ponding, or flooding should be permitted. No backfill should be placed against concrete until minimum design strengths as determined by compression tests of cylinders are attained.
	Retaining Wall Backdrainage
	As a minimum, subdrainage system for retaining walls (excluding walls supporting dock height fill construction) should be included as part of retaining wall construction. Sub-drains should consist of 4-inch diameter, perforated Schedule 40, PVC pipe o...
	Should seepage be experienced through retaining walls from nuisance water (e.g., irrigation, precipitation), staining and mineral development may result and necessitate periodic maintenance / cleaning. Note that efflorescence should not be confused wi...
	Concrete Flatwork
	Exterior Flatwork
	Slab Sub-Grade Pre-Saturation
	Prior to concrete placement, the prepared soil sub-grade should be moisture conditioned to and maintained at about 1 to 3 percentage points wet of optimum moisture contents to a depth of 12 inches and exhibit at least 90 percent relative compaction as...
	Asphalt Concrete Pavement Design
	For preliminary design purposes, the following asphalt concrete pavement sections are recommended for the automobile parking lot and access drive areas. These sections were computed using Caltrans Highway Design Manual method, based on the assumed Tra...
	Pavement Utilization Traffic Index Asphaltic Concrete (in.) Aggregate Base (in.)
	Parking Areas  5.0  4”    6”
	Access Drives  8.0  6”    12”
	The applicability of assumed traffic indices should be verified by the Project Civil Engineer. Aggregate base should consist of crushed base (CAB or CMB) as specified in the Standard Specifications for Public Works Construction (Green Book) and be com...
	The soil sub-grade to a depth of 5 feet should be compacted to minimum 90 percent relative compaction in accordance with the recommendations under “Site Grading”. The surface of the subgrade soil supporting basecourse should be compacted to at least 9...
	The pavement sections shown above should be considered tentative and should be verified by R-value testing of sub-grade soils at the completion of grading. Further analysis and evaluation are necessary, if the design traffic index and the sub-grade R-...
	Should pavement construction be performed in stages, with the initial course section to be followed by asphalt cap layer after completion of on-site construction, it should be noted that some repairs / replacement of pavement should be anticipated, pa...
	Concrete Pavement Design
	Concrete pavement design was based on review / comparison of the following methodologies with consideration for assumed truck frequencies at the subject property.
	For the PCA Simplified Design Procedure, the following parameters were considered: Axle Load Category of 2 assigned to collector streets, rural and secondary roads (relatively high axle loads for this category) and arterial streets and primary roads (...
	For the ACI Guideline Document - “Guide for the Design and Construction of Concrete Site Paving for Industrial and Trucking Facilities” (ACI330.2R-17), considerations were given to a Modulus of Subgrade Reaction of 150 pci, a concrete Modulus of Ruptu...
	For both methods, two-axle four tire trucks are excluded, and concrete pavement section considerations assume appropriate construction/ contraction joint spacings and joint sealing, and minimum design service period of 20 years.
	Concrete Pavement Section
	Based on the above considerations, the following concrete pavement sections are recommended:
	Trucks Per Day (*) Concrete Pavement Thickness (**)
	50   6 inches
	100   7 inches
	(*) For axle load distributions representative for over-the-road truck category major arterial per day design lane.
	(**) Minimum concrete compressive strength of 4,500 psi with maximum water cement ratio of 0.45 and Concrete Modulus of rupture of 650 psi.
	The Project Civil / Structural Engineer should establish structural details of the pavement, such as concrete mix design, reinforcing, longitudinal and contraction joints, load transfer devices, etc. As a minimum the longitudinal and contraction joint...
	The above Portland Cement Concrete pavement sections are a minimum. More restrictive criteria based on civil / structural design and jurisdictional requirements shall govern.
	Pavement Subgrade
	The subgrade soils beyond the limits of in-situ ground improvment should be over-excavated to a depth of at least 5 feet and recompacted to minimum 90 percent relative compaction at approximately 1-3 percentage points above optimum moisture content (A...
	Subbase Considerations
	The pavement subgrade soils are expected to be comprised of a blend of the near surface soils at the completion of remedial grading operations. The use of a subbase directly beneath concrete pavement construction can improve load transfer across the j...
	Joint Spacings and Dowels
	Longitudinal and contraction joints should be based on ACI / PCA guidelines. Concrete pavement crack control joints should be spaced at a minimum of 10 feet (5 feet preferred, and not exceeding 14 feet) on center with dowels incorporated along contrac...
	Where movement is expected in a construction or control joint, and both sides are restrained, a combination of waterstop (where transmission of water through the joint is to be avoided) and doweling may be used. Dowels installed across construction jo...
	Waterstops for control joints accommodating movement should preferably consist of the “hard” plastic type that have a crude dumbbell or similar shape and a center bulb that can accommodate the anticipated range of motion. The details of installation a...
	Where the control joint is to be restrained, such as in concrete pavement, doweling may consist of #5 or larger bar placed at slab mid height following the above criteria (18” overall dowel length, centered over joint, spaced 12” on center. Where join...
	Where control joints in concrete pavement occur where standing water or flowlines are associated (such as where pavement section joins a gutter, intake basin or similar), a waterstop incorporated into the joint should be considered to limit influx of ...
	Alternatively, the design may be per Civil / Structural Engineer design.
	Factoring Site-Specific Considerations
	Site specific factors such as expansive soils, variability, mediocre drainage, and related factors need to be considered. Should anticipated truck frequency and / or maximum truck axle loading conditions be different from the above assumed considerati...
	Curb / gutters should be monolithic to the extent feasible. Pavement edges in the proximity of open ground or similar may benefit from a thickened edge.
	Special Note - Finishing and Curing of Concrete
	Of critical importance to the long-term / lifelong behavior and performance of concrete is how it is place, finished, and preliminarily cured. Detailed studies by the Bureau of Reclamation have shown that low water-to-cement ratio, high strength concr...
	The Bureau’s studies also showed that both early and overall strength is greatly improved and issues with cracking, crazing, and surface abrasion resistance are also improved where properly placed and finished concrete is allowed to wet or moist cure ...
	The above recommended concrete pavement recommendations are a minimum. The structural design (e.g., concrete mix design, reinforcing, longitudinal and contraction joints, load transfer devices, etc.) by the project Civil / Structural Engineer, where m...
	Utility Trench Backfill
	• Bedding material should consist of sandy material exhibiting a Sand Equivalent (S.E.) value of 30 or greater and should comply with the requirements of the controlling governing jurisdiction.
	• The site soils are considered suitable for trench backfill, provided they are free of organic material and rocks over 4 inches in maximum dimension.
	• To reduce potential water migration into building sub-grade through the granular bedding / shading layer and trench backfill, utility trenches should be backfilled with the onsite finer grained materials or sand-cement slurry for minimum 3 feet leng...
	• Backfill of all exterior and interior trenches should be placed in thin lifts not exceeding 4 inches and mechanically compacted to achieve a relative compaction of not less than 90% based on ASTM: D1557. Care should be taken not to damage utility li...
	• Utility trenches should not be located within the influence of footings. This is defined as a zone located below the footing and a line sloping at an inclination of 1:1 (horizontal to vertical) outward from the outside edge of footings. If utility l...
	• Trenches greater than 4 feet in depth should be shored or sloped back as required by the local regulatory agency, the State of California Division of Industrial Safety Construction Safety Orders, and Federal OSHA requirements.
	As described in the Groundwater section of this report, the site includes shallow groundwater conditions. Where trench excavations come close to or intersect the water table, the groundwater may react adversely. These effects may include bottom quicke...
	Site Drainage
	Of all the post-construction maintenance items – attention to site drainage is the most important. Nuisance water is the cause of most potential problems.
	The Client, Landscape Architect, and Property Manager should be aware of the potential problems that may develop when drainage is altered through construction of retaining walls, paved walkways, and patios. Conditions which will lead to ground saturat...
	Landscape, Irrigation, and Maintenance
	General guidelines for landscape, irrigation and maintenance are shown below:
	Plan Review, Observations and Testing
	During the design and precise grading phases, the final Precise Grading and Foundation Plans, including the design details of planned structures (e.g., location, configuration, design loads, etc.) should be provided to the Project Geotechnical Enginee...
	Precise grading, including foundation and on-site construction should be performed under the observation, documentation, and testing by the Project Geotechnical Consultant. To document actual conditions encountered, work performed, and any in-field mo...
	CLOSURE
	Our evaluation and preparation of this report are based on our experience and our knowledge of the site and were obtained in accordance with currently accepted professional engineering principles and practice in the field of geologic and geotechnical ...
	The recommendations provided by this firm are made on the assumption that we will be retained to perform the geotechnical onsite observation, testing and support associated with the proposed work. If another geotechnical firm is used, these and any ot...
	We appreciate the opportunity of being of service to you on this project. Should you have any questions or need additional information, please contact the undersigned.
	Sincerely,
	G3SoilWorks, Inc.
	By: ___________________________   By: _____________________________
	Daniel J. Morikawa, P.E., G.E.             Erik C. Haaker, P.G., C.E.G.
	Director of Engineering              Senior Engineering Geologist
	By: ___________________________
	Steven E. Strickler, P.E., G.E.
	CEO / Principal Geotechnical Engineer
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