
 



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 70.5 0.42 -0.11 0.59 70.4987 0.5958 6 1.9237 114.3032 0.05715 0 0.0572 1232.5 0.5962 -1E-04 6 0.4904 2 1.6738 133.1462

2 67.3 1.39 -0.02 2.07 67.2998 2.0654 5 2.26572 122.947 0.11863 0 0.1186 566.33 2.069 -2E-05 5 0.6388 2 2.0555 126.9835

3 28.3 0.28 -0.36 1 28.2956 0.9896 5 2.37705 109.1099 0.17318 0 0.1732 162.39 0.9957 -9E-04 5 0.6688 2 2.1277 53.15604

4 81.2 0.38 -0.36 0.47 81.1956 0.468 6 1.8179 113.9155 0.23014 0 0.2301 351.81 0.4693 -3E-04 6 0.4568 2 1.5641 153.0382

5 24.7 0.06 -0.36 0.26 24.6956 0.243 5 2.1874 97.5066 0.27889 0 0.2789 87.549 0.2457 -0.001 6 0.5894 2 1.9062 46.15163

6 14.6 0.07 -0.7 0.47 14.5914 0.4797 5 2.49854 97.35114 0.32757 0 0.3276 43.545 0.4908 -0.004 5 0.7164 2 2.2334 26.96108

7 57.3 0.26 -0.82 0.46 57.29 0.4538 6 1.9453 110.2882 0.38271 0 0.3827 148.7 0.4569 -0.001 6 0.5316 1.7171 1.7429 92.34877

8 33.8 0.09 -0.82 0.27 33.79 0.2664 6 2.069 101.2381 0.43333 0 0.4333 76.977 0.2698 -0.002 6 0.58 1.6784 1.8639 52.90949

9 21.4 0.05 -0.82 0.25 21.39 0.2338 5 2.24297 95.82206 0.48124 0 0.4812 43.448 0.2391 -0.003 6 0.6501 1.6689 2.0415 32.9782

10 17.8 0.04 -0.93 0.25 17.7886 0.2249 5 2.31611 93.73966 0.52811 0 0.5281 32.684 0.2317 -0.004 5 0.6868 1.6117 2.132 26.29065

11 67.9 0.49 -1.03 0.72 67.8874 0.7218 6 1.98183 115.3391 0.58578 0 0.5858 114.89 0.7281 -0.001 6 0.587 1.415 1.8624 90.00043

12 148.2 3.18 -2.16 2.15 148.174 2.1461 5 2.0396 130.9273 0.65124 0 0.6512 226.52 2.1556 -0.001 6 0.6271 1.3558 1.9591 189.0251

13 98.6 2.92 -6.39 2.96 98.5218 2.9638 5 2.26171 129.3078 0.7159 0 0.7159 136.62 2.9855 -0.005 5 0.7172 1.3234 2.1873 122.3276

14 89.8 3.08 -7.34 3.43 89.7102 3.4333 5 2.33652 129.4696 0.78063 0 0.7806 113.92 3.4634 -0.006 5 0.7548 1.2581 2.2773 105.7335

15 82.7 2.75 -4.7 3.33 82.6425 3.3276 5 2.3501 128.4403 0.84485 0 0.8449 96.819 3.362 -0.004 5 0.7689 1.1889 2.3066 91.91123

16 53.7 1.99 -3.31 3.71 53.6595 3.7086 4 2.51318 125.0201 0.90736 0 0.9074 58.138 3.7724 -0.005 4 0.8396 1.1377 2.4846 56.72183

17 50.6 1.93 -6.4 3.82 50.5217 3.8201 4 2.54074 124.6492 0.96969 0 0.9697 51.101 3.8949 -0.009 4 0.8597 1.0779 2.5298 50.47908

18 86.6 2.14 -7.1 2.48 86.5131 2.4736 5 2.24243 126.7168 1.03305 0 1.0331 82.746 2.5035 -0.006 5 0.7539 1.0182 2.2444 82.25899

19 76.4 3.01 -7.8 3.95 76.3045 3.9447 4 2.42825 128.9067 1.0975 0 1.0975 68.526 4.0023 -0.007 4 0.8338 0.97 2.4459 68.94346

20 43.7 2.09 -7.97 4.79 43.6025 4.7933 4 2.65584 124.8727 1.15994 0 1.1599 36.59 4.9243 -0.014 4 0.933 0.9179 2.6985 36.81648

21 32.7 1.07 -7.84 3.29 32.604 3.2818 4 2.63429 119.265 1.21957 0 1.2196 25.734 3.4093 -0.018 4 0.9369 0.8754 2.7014 25.96586

22 37.4 1.72 -7.75 4.61 37.3051 4.6106 4 2.69176 123.0666 1.2811 0 1.2811 28.12 4.7746 -0.015 3 0.9664 0.8313 2.7711 28.30113

23 33 1.36 -7.94 4.15 32.9028 4.1334 4 2.69847 121.042 1.34162 0 1.3416 23.525 4.3091 -0.018 3 0.9798 0.7925 2.7989 23.63785

24 44.5 1.38 -7.11 3.11 44.413 3.1072 4 2.51867 121.8805 1.40256 0 1.4026 30.666 3.2085 -0.012 4 0.9152 0.7727 2.6216 31.40724

25 40.3 1.83 -7.29 4.55 40.2108 4.551 4 2.6646 123.7031 1.46441 0 1.4644 26.459 4.723 -0.014 3 0.9812 0.727 2.7873 26.62076

26 32.9 1.15 -7.09 3.5 32.8132 3.5047 4 2.65111 119.8081 1.52432 0.01872 1.5056 20.782 3.6754 -0.017 4 0.986 0.7063 2.7947 20.88482

27 30.6 0.72 -6.84 2.36 30.5163 2.3594 4 2.56459 116.2048 1.58242 0.04992 1.5325 18.88 2.4884 -0.019 4 0.9586 0.7011 2.7195 19.17163

28 49.9 1.34 -6.08 2.7 49.8256 2.6894 5 2.43943 121.9457 1.64339 0.08112 1.5623 30.841 2.7811 -0.011 4 0.9051 0.7028 2.5749 32.00315

29 47.4 2.11 -5.84 4.46 47.3285 4.4582 4 2.60845 125.1424 1.70596 0.11232 1.5936 28.628 4.6249 -0.012 3 0.9749 0.6708 2.7548 28.92328

30 28.2 1 -6.27 3.55 28.1233 3.5558 4 2.70557 118.4093 1.76517 0.14352 1.6217 16.254 3.7939 -0.023 3 1 0.6525 2.8879 16.25388

31 86.2 1.69 -8.9 1.97 86.0911 1.963 5 2.17284 124.9775 1.82766 0.17472 1.6529 50.978 2.0056 -0.01 5 0.8046 0.6984 2.3005 55.62048

32 96.6 1.69 -11.38 1.75 96.4607 1.752 5 2.10299 125.2549 1.89029 0.20592 1.6844 56.146 1.787 -0.011 5 0.7796 0.696 2.2309 62.20435

33 29.9 0.81 -11.04 2.73 29.7649 2.7213 4 2.6119 117.0058 1.94879 0.23712 1.7117 16.251 2.912 -0.037 4 1 0.6182 2.8178 16.25086

34 17 0.87 -11.04 5.17 16.8649 5.1587 3 2.97934 116.1431 2.00686 0.26832 1.7385 8.5463 5.8554 -0.072 3 1 0.6086 3.2238 8.54626

35 22.1 0.38 -11.04 1.72 21.9649 1.73 4 2.60009 110.7267 2.06222 0.29952 1.7627 11.291 1.9093 -0.055 4 1 0.6003 2.8453 11.29098

36 31.5 1.04 -10.93 3.33 31.3662 3.3157 4 2.64988 118.9625 2.1217 0.33072 1.791 16.329 3.5562 -0.038 3 1 0.5908 2.8689 16.32874

37 28.5 1.44 -10.81 5.09 28.3677 5.0762 3 2.80647 121.0985 2.18225 0.36192 1.8203 14.385 5.4992 -0.044 3 1 0.5813 3.0313 14.38496

38 41.5 1.5 -11.04 3.62 41.3649 3.6263 4 2.58708 122.3171 2.24341 0.39312 1.8503 21.143 3.8342 -0.03 3 1 0.5719 2.8024 21.14339

39 97.4 4.83 -10.59 4.96 97.2704 4.9655 9 2.43734 132.959 2.30989 0.42432 1.8856 50.362 5.0863 -0.013 4 0.9311 0.5839 2.603 52.40626

40 66.6 3.32 -10.47 4.99 66.4719 4.9946 4 2.54477 129.2874 2.37454 0.45552 1.919 33.401 5.1796 -0.019 3 0.9852 0.5563 2.7413 33.69745

41 39.3 0.96 -10.36 2.44 39.1732 2.4507 4 2.49111 118.9189 2.43399 0.48672 1.9473 18.867 2.613 -0.034 4 0.9839 0.5488 2.7343 19.05332

42 45.1 1.68 -10.36 3.73 44.9732 3.7356 4 2.56981 123.3504 2.49567 0.51792 1.9778 21.478 3.955 -0.03 3 1 0.535 2.8059 21.4777

43 91.1 2.6 -10.5 2.86 90.9715 2.858 5 2.27318 128.264 2.5598 0.54912 2.0107 43.971 2.9408 -0.015 4 0.8845 0.5668 2.4641 47.35648

44 83.4 3.61 -12.52 4.33 83.2468 4.3365 4 2.43453 130.449 2.62503 0.58032 2.0447 39.429 4.4777 -0.018 4 0.9522 0.534 2.6386 40.6909

45 34.6 1.22 -12.5 3.54 34.447 3.5417 4 2.63845 120.359 2.68521 0.61152 2.0737 15.317 3.8411 -0.048 3 1 0.5103 2.9115 15.31659

46 42.4 1.41 -12.29 3.33 42.2496 3.3373 4 2.55568 121.916 2.74616 0.64272 2.1034 18.78 3.5693 -0.039 3 1 0.503 2.8224 18.78035

47 79.1 3.1 -11.95 3.93 78.9537 3.9264 4 2.41691 129.2055 2.81077 0.67392 2.1369 35.633 4.0713 -0.02 4 0.9577 0.5101 2.6416 36.70909

48 87.8 3.82 -11.67 4.36 87.6572 4.3579 4 2.42174 130.9887 2.87626 0.70512 2.1711 39.049 4.5057 -0.018 4 0.9604 0.5014 2.6444 40.17692

49 133.2 9.75 -11.42 7.33 133.06 7.3275 9 2.49505 137.28 2.9449 0.73632 2.2086 58.914 7.4934 -0.012 9 0.9808 0.4859 2.6937 59.75296

50 118.9 7.08 -11.01 5.96 118.765 5.9613 9 2.44895 136.2442 3.01302 0.76752 2.2455 51.548 6.1165 -0.013 3 0.9702 0.4819 2.6612 52.7177

51 87.6 4.73 -11.27 5.4 87.4621 5.4081 9 2.49505 132.5467 3.0793 0.79872 2.2806 37.001 5.6054 -0.019 3 1 0.464 2.7372 37.00062

52 78.3 3.56 -11.27 4.55 78.1621 4.5546 4 2.4685 130.1933 3.14439 0.82992 2.3145 32.412 4.7456 -0.022 4 0.9982 0.4578 2.7262 32.45738

53 55.4 2.6 -11.38 4.71 55.2607 4.705 4 2.57908 127.0482 3.20792 0.86112 2.3468 22.18 4.9949 -0.032 3 1 0.4509 2.8622 22.18035

54 47.8 2.11 -11.35 4.43 47.6611 4.4271 4 2.60415 125.1594 3.2705 0.89232 2.3782 18.666 4.7533 -0.039 3 1 0.4449 2.9041 18.6658

55 54.2 2.46 -11.27 4.55 54.0621 4.5503 4 2.57496 126.5898 3.33379 0.92352 2.4103 21.047 4.8494 -0.034 3 1 0.439 2.8706 21.0467

56 61.5 3.3 -11.15 5.38 61.3635 5.3778 4 2.5918 129.0482 3.39832 0.95472 2.4436 23.721 5.6931 -0.03 3 1 0.433 2.8793 23.72127

57 54.3 3.08 -11.15 5.68 54.1635 5.6865 4 2.64585 128.239 3.46244 0.98592 2.4765 20.473 6.0748 -0.035 3 1 0.4273 2.9453 20.47275

58 73 4.26 -11.68 5.85 72.857 5.8471 9 2.57129 131.3353 3.5281 1.01712 2.511 27.61 6.1446 -0.027 3 1 0.4214 2.8549 27.61027

59 111.7 6.25 -11.28 5.61 111.562 5.6023 9 2.44301 135.1792 3.59569 1.04832 2.5474 42.383 5.7889 -0.017 3 1 0.4154 2.7068 42.38337

60 144.5 4.96 -11.95 3.44 144.354 3.436 8 2.20595 134.1162 3.66275 1.07952 2.5832 54.463 3.5255 -0.014 4 0.9066 0.4452 2.4506 59.19689

61 180.4 9.71 -11.51 5.39 180.259 5.3867 9 2.31125 137.28 3.73139 1.11072 2.6207 67.36 5.5006 -0.011 9 0.9431 0.4252 2.5426 70.93026

62 78.1 5.13 -11.41 6.58 77.9603 6.5803 9 2.59286 132.8602 3.79782 1.14192 2.6559 27.924 6.9172 -0.026 3 1 0.3984 2.8879 27.92368

63 96 5.82 -11.15 6.07 95.8635 6.0711 9 2.51036 134.2877 3.86496 1.17312 2.6918 34.177 6.3262 -0.021 3 1 0.3931 2.799 34.17677

64 135 9.21 -11.15 6.83 134.864 6.8291 9 2.4663 137.28 3.9336 1.20432 2.7293 47.972 7.0343 -0.015 3 1 0.3877 2.7339 47.97225

65 115.5 9.19 -11.14 7.97 115.364 7.9661 9 2.55962 137.28 4.00224 1.23552 2.7667 40.25 8.2524 -0.018 3 1 0.3824 2.8362 40.25026

C-1     In situ data Basic output data



66 180.6 7.5 -11.23 4.16 180.463 4.156 8 2.21669 137.28 4.07088 1.26672 2.8042 62.903 4.2519 -0.012 4 0.9247 0.4061 2.4708 67.69474

67 281 10.43 -12.63 3.72 280.845 3.7138 8 2.07309 137.28 4.13952 1.29792 2.8416 97.377 3.7694 -0.008 8 0.8568 0.4289 2.2898 112.1697

68 232.5 10.65 -13.31 4.58 232.337 4.5839 9 2.19371 137.28 4.20816 1.32912 2.879 79.238 4.6684 -0.01 9 0.914 0.4006 2.4333 86.36057

69 249.7 11.12 -12.86 4.45 249.543 4.4562 8 2.16732 137.28 4.2768 1.36032 2.9165 84.096 4.5339 -0.009 9 0.9049 0.3996 2.4044 92.61389

70 320.5 11.28 -13.43 3.52 320.336 3.5213 8 2.02465 137.28 4.34544 1.39152 2.9539 106.97 3.5697 -0.007 8 0.8435 0.4206 2.2409 125.6129

71 311.7 11.68 -13.43 3.75 311.536 3.7492 8 2.05432 137.28 4.41408 1.42272 2.9914 102.67 3.8031 -0.008 8 0.8592 0.4095 2.2774 118.8485

72 297.9 9.04 -13.2 3.04 297.738 3.0362 8 1.98488 137.28 4.48272 1.45392 3.0288 96.822 3.0826 -0.008 5 0.8374 0.4145 2.2154 114.8823

73 359.4 9.97 -13.31 2.77 359.237 2.7753 8 1.91013 137.28 4.55136 1.48512 3.0662 115.67 2.8109 -0.007 5 0.805 0.4246 2.1257 142.3415

74 709.2 10.1 -13.88 1.42 709.03 1.4245 6 1.51707 137.28 4.62 1.51632 3.1037 226.96 1.4338 -0.004 6 0.6326 0.5063 1.6682 337.0207

75 631 4.12 -14.56 0.65 630.822 0.6531 7 1.24648 136.3554 4.68818 1.54752 3.1407 199.36 0.658 -0.004 6 0.5356 0.5584 1.4079 330.4221

76 556.8 8.2 -15.24 1.47 556.613 1.4732 6 1.57741 137.28 4.75682 1.57872 3.1781 173.64 1.4859 -0.005 6 0.6702 0.4785 1.7574 249.5703

77 658.7 11.1 -15.36 1.69 658.512 1.6856 8 1.59689 137.28 4.82546 1.60992 3.2155 203.29 1.6981 -0.004 6 0.6744 0.4726 1.764 291.9385

78 218.1 10.99 -15.46 5.04 217.911 5.0434 9 2.24361 137.28 4.8941 1.64112 3.253 65.484 5.1592 -0.013 4 0.9696 0.3366 2.534 67.75974

79 149.3 11.7 -15.24 7.85 149.113 7.8464 9 2.49337 137.28 4.96274 1.67232 3.2904 43.809 8.1165 -0.019 3 1 0.3216 2.8067 43.80918

80 222.8 0 -15.24 0 222.613 0 0 0 769.6 5.34754 1.70352 3.644 59.623 0 -0.013 0 1 0.2904 0 0



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)
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Bq SBTn n Cn Ic Qtn

1 91.6 1.6 -0.34 1.75 91.5958 1.7468 5 2.1183 124.7283 0.06236 0 0.0624 1467.7 1.748 -3E-04 6 0.5815 2 1.9122 173.0135

2 76.2 1.7 -0.13 2.23 76.1984 2.231 5 2.24958 124.723 0.12473 0 0.1247 609.93 2.2347 -1E-04 5 0.6353 2 2.0456 143.7919

3 40.2 1.19 -0.74 2.95 40.1909 2.9609 4 2.53663 120.553 0.185 0 0.185 216.25 2.9746 -0.001 5 0.7441 2 2.3238 75.61788

4 90.5 1.09 -0.23 1.21 90.4972 1.2045 6 2.01424 121.8904 0.24595 0 0.246 366.95 1.2077 -2E-04 6 0.5461 2 1.7966 170.5898

5 27.9 0.28 -0.11 1 27.8987 1.0036 5 2.38546 109.0755 0.30049 0 0.3005 91.845 1.0146 -3E-04 5 0.6792 2 2.139 52.16513

6 32.9 0.48 -0.11 1.46 32.8987 1.459 5 2.41362 113.4214 0.3572 0 0.3572 91.103 1.475 -2E-04 5 0.6977 2 2.1805 61.50876

7 47.7 0.64 -0.5 1.34 47.6939 1.3419 5 2.26151 116.4321 0.41541 0 0.4154 113.81 1.3537 -8E-04 5 0.6542 1.8435 2.0597 82.37116

8 25.3 0.26 -0.32 1.02 25.2961 1.0278 5 2.42732 108.2944 0.46956 0 0.4696 52.872 1.0473 -9E-04 5 0.7192 1.7938 2.2237 42.0876

9 43.9 0.49 -0.26 1.12 43.8968 1.1163 5 2.24443 114.2757 0.5267 0 0.5267 82.344 1.1298 -4E-04 5 0.6699 1.5958 2.0875 65.40825

10 205.4 3.48 -1.1 1.69 205.387 1.6944 6 1.86993 132.3833 0.59289 0 0.5929 345.42 1.6993 -4E-04 6 0.5585 1.3819 1.7862 267.471

11 53 2.34 -3.01 4.42 52.9632 4.4182 4 2.57177 126.1737 0.65598 0 0.656 79.74 4.4736 -0.004 4 0.8207 1.4805 2.4652 73.18973

12 57.1 1.88 -3.61 3.3 57.0558 3.295 4 2.45797 124.7538 0.71835 0 0.7184 78.426 3.337 -0.005 5 0.7888 1.3573 2.3738 72.2658

13 115.3 2.9 -3.99 2.52 115.251 2.5162 5 2.16333 129.64 0.78317 0 0.7832 146.16 2.5335 -0.003 5 0.6905 1.2309 2.1088 133.1614

14 76.2 3.37 -3 4.43 76.1633 4.4247 4 2.46629 129.7288 0.84804 0 0.848 88.811 4.4745 -0.003 9 0.8132 1.1972 2.4228 85.21539

15 53.4 2.31 -4.02 4.33 53.3508 4.3298 4 2.56323 126.0971 0.91109 0 0.9111 57.557 4.4051 -0.006 4 0.8592 1.1372 2.5356 56.35746

16 57.4 2.59 -3.4 4.52 57.3584 4.5155 4 2.55499 127.1109 0.97464 0 0.9746 57.851 4.5935 -0.004 4 0.8656 1.0737 2.5446 57.21529

17 73 1.91 -3.95 2.61 72.9517 2.6182 5 2.31189 125.469 1.03738 0 1.0374 69.323 2.6559 -0.004 5 0.7814 1.0156 2.316 69.02407

18 39.5 1.76 -1.48 4.47 39.4819 4.4577 4 2.66392 123.3731 1.09906 0 1.0991 34.923 4.5854 -0.003 4 0.9277 0.9654 2.6922 35.01934

19 53.9 2.9 -2.5 5.38 53.8694 5.3834 4 2.62972 127.7851 1.16295 0 1.163 45.321 5.5022 -0.003 3 0.9217 0.9166 2.6686 45.65766

20 36.6 1.49 -2.27 4.09 36.5722 4.0741 4 2.66069 121.9679 1.22394 0 1.2239 28.881 4.2152 -0.005 4 0.9462 0.8713 2.7253 29.10789

21 50.1 2.2 -2.7 4.38 50.067 4.3941 4 2.58694 125.5852 1.28673 0 1.2867 37.91 4.51 -0.004 4 0.9235 0.8347 2.658 38.48157

22 36.5 1.64 -2.41 4.49 36.4705 4.4968 4 2.69122 122.6629 1.34806 0 1.3481 26.054 4.6694 -0.005 3 0.9763 0.7894 2.789 26.20381

23 22.3 1.22 -4.42 5.5 22.2459 5.4842 3 2.9067 119.2925 1.40771 0 1.4077 14.803 5.8546 -0.015 3 1 0.7517 3.0395 14.80292

24 25 0.8 -4.99 3.22 24.9389 3.2078 4 2.71661 116.4835 1.46595 0 1.466 16.012 3.4082 -0.015 3 1 0.7218 2.8643 16.01212

25 36 1.85 -4.77 5.16 35.9416 5.1472 3 2.73687 123.5089 1.5277 0 1.5277 22.527 5.3757 -0.01 3 1 0.6926 2.8788 22.52655

26 24.8 1.13 -4.77 4.57 24.7416 4.5672 3 2.81917 118.9911 1.5872 0.01248 1.5747 14.704 4.8803 -0.015 3 1 0.6719 2.9907 14.70383

27 36.7 1.15 -4.65 3.13 36.6431 3.1384 4 2.58342 120.0774 1.64724 0.04368 1.6036 21.824 3.2861 -0.011 4 0.9718 0.6677 2.7451 22.08169

28 54.3 2.48 -4.43 4.56 54.2458 4.5718 4 2.57544 126.6573 1.71057 0.07488 1.6357 32.118 4.7206 -0.008 4 0.9649 0.6569 2.7232 32.61289

29 60.4 2.46 -4.31 4.08 60.3473 4.0764 4 2.50744 126.858 1.774 0.10608 1.6679 35.118 4.1999 -0.007 4 0.9411 0.6516 2.6564 36.07222

30 31.4 1.13 -4.43 3.62 31.3458 3.605 4 2.67409 119.5682 1.83378 0.13728 1.6965 17.396 3.829 -0.015 3 1 0.6237 2.8674 17.39581

31 35.5 1.33 -5.31 3.77 35.435 3.7534 4 2.64638 121.0596 1.89431 0.16848 1.7258 19.435 3.9653 -0.016 3 1 0.6131 2.8399 19.43453

32 58.5 1.83 -7.38 3.12 58.4097 3.133 4 2.4353 124.6137 1.95662 0.19968 1.7569 32.132 3.2416 -0.013 4 0.9258 0.6254 2.6049 33.36444

33 29.9 1.07 -7.45 3.61 29.8088 3.5895 4 2.68922 119.0463 2.01614 0.23088 1.7853 15.568 3.8499 -0.028 3 1 0.5927 2.9065 15.56785

34 24.9 1.07 -7.52 4.33 24.808 4.3131 3 2.80179 118.5984 2.07544 0.26208 1.8134 12.536 4.7069 -0.035 3 1 0.5835 3.0345 12.53613

35 26 1.1 -7.49 4.23 25.9083 4.2457 3 2.78314 118.9066 2.13489 0.29328 1.8416 12.909 4.627 -0.035 3 1 0.5746 3.0199 12.90903

36 51.1 1.76 -7.36 3.44 51.0099 3.4503 4 2.50659 123.9979 2.19689 0.32448 1.8724 26.07 3.6056 -0.018 4 0.9713 0.5744 2.7105 26.49985

37 54.2 2.81 -7.15 5.2 54.1125 5.1929 4 2.61682 127.5654 2.26067 0.35568 1.905 27.219 5.4193 -0.017 3 1 0.5554 2.8213 27.21888

38 41.2 1.78 -7.1 4.34 41.1131 4.3295 4 2.64251 123.5545 2.32245 0.38688 1.9356 20.041 4.5887 -0.023 3 1 0.5467 2.8708 20.04092

39 45.7 2.43 -7.15 5.33 45.6125 5.3275 4 2.67541 126.0855 2.38549 0.41808 1.9674 21.971 5.6215 -0.022 3 1 0.5378 2.8999 21.97147

40 119.8 7.89 -6.86 6.6 119.716 6.5906 9 2.48261 137.0562 2.45402 0.44928 2.0047 58.492 6.7285 -0.008 3 0.9568 0.5426 2.6558 60.13087

41 70.1 3.53 -6.7 5.03 70.018 5.0416 4 2.53308 129.863 2.51895 0.48048 2.0385 33.113 5.2297 -0.014 3 0.9939 0.5211 2.7484 33.24484

42 38.9 1.64 -6.7 4.23 38.818 4.2249 4 2.65291 122.8151 2.58036 0.51168 2.0687 17.517 4.5257 -0.027 3 1 0.5115 2.9113 17.51726

43 55 2.57 -6.7 4.68 54.918 4.6797 4 2.57921 126.9482 2.64384 0.54288 2.101 24.881 4.9164 -0.02 3 1 0.5036 2.8207 24.88113

44 143.4 4.31 -6.92 3 143.315 3.0074 5 2.16211 133.0708 2.71037 0.57408 2.1363 65.817 3.0653 -0.008 5 0.8433 0.553 2.3419 73.47874

45 161.5 3.22 -6.92 1.99 161.415 1.9949 6 1.99134 131.2275 2.77598 0.60528 2.1707 73.082 2.0298 -0.007 5 0.7783 0.5716 2.1669 85.70381

46 30.3 1.24 -6.81 4.1 30.2167 4.1037 4 2.72358 120.1584 2.83606 0.63648 2.1996 12.448 4.5288 -0.041 3 1 0.4811 3.0265 12.44807

47 33.5 1.65 -6.83 4.94 33.4164 4.9377 3 2.74677 122.4941 2.89731 0.66768 2.2296 13.688 5.4065 -0.038 3 1 0.4746 3.043 13.68795

48 84.7 4.46 -6.61 5.27 84.6191 5.2707 9 2.4953 132.036 2.96333 0.69888 2.2645 36.06 5.462 -0.014 3 0.9998 0.4674 2.7369 36.06624

49 106 4.92 -6.33 4.64 105.923 4.6449 9 2.3917 133.3019 3.02998 0.73008 2.2999 44.738 4.7817 -0.012 4 0.9573 0.4756 2.6204 46.24439

50 79 4.44 -6.36 5.63 78.9222 5.6258 9 2.53635 131.8331 3.0959 0.76128 2.3346 32.479 5.8555 -0.016 3 1 0.4532 2.7903 32.4791

51 58.7 2.07 -6.24 3.52 58.6236 3.531 4 2.47106 125.5243 3.15866 0.79248 2.3662 23.441 3.7321 -0.022 4 1 0.4472 2.7607 23.44073

52 127.9 8.43 -6.77 6.59 127.817 6.5954 9 2.46675 137.28 3.2273 0.82368 2.4036 51.834 6.7662 -0.011 3 0.992 0.4431 2.6973 52.17785

53 77.2 3.23 -6.69 4.19 77.1181 4.1884 4 2.44475 129.4487 3.29202 0.85488 2.4371 30.292 4.3752 -0.018 4 1 0.4342 2.7236 30.29206

54 59.8 3.17 -6.7 5.31 59.718 5.3083 4 2.59535 128.6878 3.35637 0.88608 2.4703 22.816 5.6244 -0.024 3 1 0.4283 2.888 22.81582

55 56.6 3.22 -6.7 5.69 56.518 5.6973 4 2.6342 128.668 3.4207 0.91728 2.5034 21.21 6.0643 -0.026 3 1 0.4227 2.9335 21.20989

56 42.4 1.93 -6.7 4.55 42.318 4.5607 4 2.64957 124.217 3.48281 0.94848 2.5343 15.324 4.9697 -0.037 3 1 0.4175 2.9819 15.32365

57 47 1.76 -6.58 3.76 46.9195 3.7511 4 2.55793 123.7941 3.54471 0.97968 2.565 16.91 4.0577 -0.034 3 1 0.4125 2.8928 16.91006

58 55.6 2.09 -6.58 3.76 55.5195 3.7645 4 2.50746 125.462 3.60744 1.01088 2.5966 19.993 4.026 -0.029 3 1 0.4075 2.8347 19.99263

59 64.4 4.44 -6.58 6.89 64.3195 6.903 9 2.66137 131.3341 3.6731 1.04208 2.631 23.05 7.3211 -0.025 3 1 0.4022 2.9642 23.05047

60 61.1 3.88 -6.45 6.37 61.0211 6.3585 3 2.64855 130.2193 3.73821 1.07328 2.6649 21.495 6.7734 -0.027 3 1 0.3971 2.9623 21.49503

61 271.7 10.04 -6.57 3.69 271.62 3.6964 8 2.07869 137.28 3.80685 1.10448 2.7024 99.103 3.7489 -0.006 8 0.8476 0.4517 2.2829 114.3274

62 285.8 10.91 -4.72 3.82 285.742 3.8181 8 2.07973 137.28 3.87549 1.13568 2.7398 102.88 3.8706 -0.005 8 0.8497 0.4456 2.2838 118.6912

63 154.2 8.81 -6.13 5.72 154.125 5.7161 9 2.36987 137.28 3.94413 1.16688 2.7773 54.075 5.8663 -0.011 4 0.9858 0.3862 2.6363 54.82071

64 53.6 3.45 -6.24 6.45 53.5236 6.4458 3 2.6901 129.04 4.00865 1.19808 2.8106 17.617 6.9676 -0.033 3 1 0.3765 3.0336 17.61738

65 114.4 7.59 -6.58 6.64 114.319 6.6393 9 2.4967 136.6601 4.07698 1.22928 2.8477 38.713 6.8848 -0.015 3 1 0.3716 2.7888 38.71275

66 104.8 6.5 -6.27 6.21 104.723 6.2068 9 2.49515 135.3119 4.14464 1.26048 2.8842 34.873 6.4626 -0.017 3 1 0.3669 2.7996 34.87276

67 125.2 8.44 -6.24 6.75 125.124 6.7453 9 2.48003 137.28 4.21328 1.29168 2.9216 41.385 6.9804 -0.014 3 1 0.3622 2.7738 41.38497

68 213.5 8.61 -6.36 4.03 213.422 4.0343 8 2.16594 137.28 4.28192 1.32288 2.959 70.678 4.1169 -0.009 4 0.9138 0.3907 2.4226 77.22934

69 145.2 6.8 -5.82 4.68 145.129 4.6855 9 2.31328 136.4379 4.35014 1.35408 2.9961 46.988 4.8303 -0.013 4 0.9881 0.3576 2.6151 47.57516

70 226.8 10.06 -5.42 4.44 226.734 4.4369 8 2.18709 137.28 4.41878 1.38528 3.0335 73.287 4.5251 -0.008 4 0.9264 0.3769 2.4468 79.1914

71 247.4 10.15 -5.13 4.1 247.337 4.1037 8 2.13852 137.28 4.48742 1.41648 3.0709 79.08 4.1795 -0.007 4 0.9081 0.38 2.3935 87.21571

72 241.7 11.72 -5.11 4.85 241.637 4.8502 9 2.20614 137.28 4.55606 1.44768 3.1084 76.272 4.9435 -0.008 9 0.938 0.3639 2.4684 81.53775

73 339.1 11.68 -5.38 3.44 339.034 3.4451 8 2.00439 137.28 4.6247 1.47888 3.1458 106.3 3.4927 -0.006 8 0.8502 0.396 2.2344 125.1566

74 650.5 11.15 -7.65 1.71 650.406 1.7143 8 1.6058 137.28 4.69334 1.51008 3.1833 202.85 1.7268 -0.003 6 0.6758 0.4751 1.7718 289.898

C-2     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 85.3 0.99 0.06 1.16 85.3007 1.1606 6 2.02366 121.0421 0.06052 0 0.0605 1408.4 1.1614 5E-05 6 0.5393 2 1.8017 161.1182

2 73.3 0.88 0.17 1.2 73.3021 1.2005 5 2.08407 119.8105 0.12043 0 0.1204 607.69 1.2025 0.0002 6 0.5641 2 1.8592 138.3255

3 34.3 1.15 -0.17 3.36 34.2979 3.353 4 2.62397 119.9161 0.18038 0 0.1804 189.14 3.3707 -4E-04 4 0.777 2 2.4108 64.48781

4 125.2 2.02 -0.4 1.61 125.195 1.6135 6 1.99749 127.196 0.24398 0 0.244 512.13 1.6166 -2E-04 6 0.5477 2 1.8011 236.1784

5 52.8 0.67 -0.34 1.26 52.7958 1.269 5 2.21163 117.0152 0.30249 0 0.3025 173.54 1.2764 -5E-04 6 0.6195 2 1.9822 99.22115

6 32.5 0.53 -0.25 1.64 32.4969 1.6309 5 2.446 114.1165 0.35955 0 0.3596 89.383 1.6492 -6E-04 5 0.7112 2 2.2159 60.74501

7 22.1 0.24 -0.28 1.07 22.0966 1.0861 5 2.49011 107.3789 0.41324 0 0.4132 52.472 1.1068 -9E-04 5 0.727 1.9809 2.2502 40.59432

8 24.8 0.27 -0.28 1.08 24.7966 1.0889 5 2.44756 108.5219 0.4675 0 0.4675 52.041 1.1098 -8E-04 5 0.7261 1.8096 2.242 41.60788

9 208.3 1.43 -0.33 0.69 208.296 0.6865 6 1.58087 125.9102 0.53045 0 0.5305 391.68 0.6883 -1E-04 6 0.4412 1.3561 1.4867 266.2852

10 100.9 4.99 -3.25 4.94 100.86 4.9474 9 2.42639 133.2858 0.5971 0 0.5971 167.92 4.9769 -0.002 9 0.7615 1.5461 2.3185 146.5015

11 52.2 2.36 -5.06 4.52 52.1381 4.5264 4 2.58409 126.1977 0.6602 0 0.6602 77.974 4.5845 -0.007 4 0.826 1.4764 2.4786 71.82951

12 37.1 1.5 -5.5 4.05 37.0327 4.0505 4 2.655 122.0473 0.72122 0 0.7212 50.347 4.1309 -0.011 4 0.8616 1.3913 2.565 47.7463

13 19 0.87 -6.05 4.58 18.926 4.5969 3 2.90875 116.4243 0.77943 0 0.7794 23.282 4.7943 -0.024 3 0.9681 1.3444 2.8378 23.0557

14 15.5 0.78 -4.1 5.05 15.4498 5.0486 3 3.0024 115.1304 0.837 0 0.837 17.459 5.3378 -0.02 3 1 1.2642 2.9591 17.45864

15 27.4 1.14 -3.55 4.17 27.3566 4.1672 4 2.76011 119.3006 0.89665 0 0.8967 29.51 4.3084 -0.01 4 0.9329 1.167 2.7309 29.1837

16 41 2.44 -7.11 5.97 40.913 5.9639 3 2.74346 125.8503 0.95957 0 0.9596 41.637 6.1071 -0.013 3 0.9358 1.0958 2.7309 41.37635

17 43.4 2.69 -7.89 6.22 43.3034 6.212 3 2.73958 126.7025 1.02292 0 1.0229 41.333 6.3623 -0.013 3 0.9441 1.0324 2.7449 41.255

18 36.2 1.32 -0.63 3.64 36.1923 3.6472 4 2.63119 121.056 1.08345 0 1.0835 32.405 3.7597 -0.001 4 0.9134 0.9786 2.6568 32.47111

19 34.1 1.62 -4.01 4.77 34.0509 4.7576 3 2.72967 122.4057 1.14465 0 1.1447 28.748 4.9231 -0.009 3 0.9611 0.9272 2.7744 28.83579

20 29.7 1.29 -4.03 4.34 29.6507 4.3507 4 2.74676 120.4015 1.20485 0 1.2049 23.609 4.5349 -0.01 3 0.9787 0.8806 2.8131 23.67464

21 27.4 1.21 -3.35 4.44 27.359 4.4227 3 2.77737 119.7369 1.26472 0.00312 1.2616 20.683 4.637 -0.009 3 1 0.8387 2.8634 20.68342

22 33.7 1.38 -3.26 4.08 33.6601 4.0998 4 2.68882 121.2043 1.32533 0.03432 1.291 25.046 4.2679 -0.008 3 0.9684 0.8248 2.7753 25.20415

23 52.2 1.88 -3.12 3.59 52.1618 3.6042 4 2.51305 124.535 1.38759 0.06552 1.3221 38.405 3.7027 -0.006 4 0.9001 0.8184 2.5919 39.26945

24 62.2 2.71 -3.01 4.35 62.1632 4.3595 4 2.5201 127.6385 1.45141 0.09672 1.3547 44.816 4.4637 -0.005 4 0.9051 0.7996 2.6012 45.87885

25 57.1 2.26 -2.67 3.97 57.0673 3.9602 4 2.515 126.1013 1.51446 0.12792 1.3865 40.066 4.0682 -0.006 4 0.9087 0.7822 2.6064 41.0675

26 62.7 2.12 -2.67 3.37 62.6673 3.3829 4 2.43752 125.8616 1.57739 0.15912 1.4183 43.073 3.4703 -0.006 4 0.8821 0.7723 2.5326 44.58737

27 59.4 2.94 -2.57 4.95 59.3685 4.9521 4 2.57452 128.1224 1.64145 0.19032 1.4511 39.781 5.0929 -0.007 4 0.9396 0.7432 2.6796 40.54705

28 28.6 1.02 -2.67 3.58 28.5673 3.5705 4 2.70161 118.5924 1.70075 0.22152 1.4792 18.163 3.7965 -0.015 3 1 0.7153 2.8505 18.16253

29 85 2.29 -3.23 2.7 84.9605 2.6954 5 2.27481 127.1684 1.76434 0.25272 1.5116 55.038 2.7525 -0.006 5 0.8277 0.7444 2.3778 58.52764

30 26.9 1.46 -3.11 5.44 26.8619 5.4352 3 2.84407 121.0664 1.82487 0.28392 1.541 16.248 5.8314 -0.02 3 1 0.6867 3.0079 16.24783

31 26.7 1.81 -3.12 6.79 26.6618 6.7887 3 2.91361 122.6205 1.88618 0.31512 1.5711 15.77 7.3056 -0.022 3 1 0.6735 3.0829 15.77003

32 21.7 0.65 -3.01 3 21.6632 3.0005 4 2.74607 114.6207 1.94349 0.34632 1.5972 12.347 3.2962 -0.029 3 1 0.6625 2.9458 12.34664

33 24.9 1.1 -3.12 4.41 24.8618 4.4245 3 2.80842 118.8061 2.00289 0.37752 1.6254 14.064 4.8121 -0.026 3 1 0.651 3.0017 14.06381

34 41.4 2.65 -3.01 6.4 41.3632 6.4067 3 2.76293 126.4811 2.06613 0.40872 1.6574 23.71 6.7435 -0.016 3 1 0.6384 2.9304 23.70986

35 39.5 1.9 -2.89 4.82 39.4646 4.8144 4 2.68762 123.9321 2.1281 0.43992 1.6882 22.116 5.0889 -0.017 3 1 0.6268 2.8686 22.11646

36 25.6 1.12 -2.86 4.37 25.565 4.381 3 2.79652 119.0059 2.1876 0.47112 1.7165 13.619 4.791 -0.029 3 1 0.6164 3.0113 13.61937

37 34.5 1.93 -2.84 5.6 34.4652 5.5999 3 2.77563 123.7164 2.24946 0.50232 1.7471 18.439 5.9909 -0.022 3 1 0.6056 2.9747 18.43916

38 38.4 2.27 -2.67 5.91 38.3673 5.9165 3 2.76018 125.1652 2.31204 0.53352 1.7785 20.273 6.2959 -0.02 3 1 0.5949 2.959 20.2726

39 29 1.36 -2.78 4.7 28.966 4.6952 3 2.77668 120.7312 2.37241 0.56472 1.8077 14.711 5.114 -0.029 3 1 0.5853 3.0035 14.71137

40 28.7 1.68 -2.78 5.84 28.666 5.8606 3 2.84639 122.2519 2.43353 0.59592 1.8376 14.275 6.4043 -0.03 3 1 0.5758 3.077 14.27527

41 22 0.68 -2.67 3.12 21.9673 3.0955 4 2.74972 114.9849 2.49103 0.62712 1.8639 10.449 3.4914 -0.042 3 1 0.5677 3.0191 10.44918

42 31.7 1.24 -2.55 3.93 31.6688 3.9155 4 2.69478 120.2729 2.55116 0.65832 1.8928 15.383 4.2586 -0.029 3 1 0.559 2.938 15.38301

43 41.8 1.49 -2.43 3.58 41.7703 3.5671 4 2.57909 122.292 2.61231 0.68952 1.9228 20.365 3.8051 -0.022 3 1 0.5503 2.8128 20.36519

44 37.7 1.67 -2.38 4.43 37.6709 4.4331 4 2.67682 122.8745 2.67375 0.72072 1.953 17.919 4.7718 -0.025 3 1 0.5418 2.9187 17.91944

45 39 1.97 -2.43 5.06 38.9703 5.0551 3 2.70651 124.1661 2.73583 0.75192 1.9839 18.264 5.4368 -0.026 3 1 0.5334 2.9496 18.26416

46 105.4 2.2 -2.35 2.09 105.371 2.0879 5 2.13 127.4001 2.79953 0.78312 2.0164 50.869 2.1448 -0.009 5 0.8264 0.5869 2.3126 56.89226

47 65.8 3.29 -2.5 5.01 65.7694 5.0023 4 2.54831 129.1951 2.86413 0.81432 2.0498 30.688 5.2301 -0.016 3 1 0.5162 2.7731 30.68839

48 62 2.83 -2.06 4.56 61.9748 4.5664 4 2.53588 127.9481 2.9281 0.84552 2.0826 28.353 4.7928 -0.017 3 1 0.5081 2.7717 28.35265

49 117.1 5.65 -2.01 4.83 117.075 4.826 9 2.37851 134.5584 2.99538 0.87672 2.1187 53.845 4.9527 -0.009 4 0.9306 0.5241 2.5725 56.50224

50 81.2 4.14 -1.82 5.1 81.1777 5.0999 9 2.4956 131.39 3.06107 0.90792 2.1532 36.28 5.2998 -0.013 3 0.9902 0.4948 2.7236 36.53249

51 79.8 2.69 -1.55 3.37 79.781 3.3717 5 2.36463 128.1929 3.12517 0.93912 2.1861 35.066 3.5092 -0.014 4 0.9439 0.5041 2.5989 36.52332

52 109.2 6.25 -1.75 5.73 109.179 5.7246 9 2.45612 135.1265 3.19273 0.97032 2.2224 47.69 5.897 -0.01 3 0.9734 0.4856 2.6724 48.64151

53 126.9 9.76 -1.65 7.69 126.88 7.6923 9 2.52403 137.28 3.26137 1.00152 2.2599 54.702 7.8953 -0.009 3 0.999 0.4686 2.7353 54.74265

54 73.8 2.97 -1.53 4.02 73.7813 4.0254 4 2.44453 128.7267 3.32574 1.03272 2.293 30.726 4.2154 -0.016 4 0.9901 0.465 2.7057 30.96145

55 57.2 3.02 -1.42 5.28 57.1826 5.2813 4 2.60621 128.2273 3.38985 1.06392 2.3259 23.127 5.6141 -0.022 3 1 0.4549 2.8832 23.12741

56 63.4 3.86 -1.3 6.09 63.3841 6.0899 3 2.62358 130.2741 3.45499 1.09512 2.3599 25.395 6.4409 -0.02 3 1 0.4484 2.8952 25.3951

57 55 2.97 -1.19 5.4 54.9854 5.4014 4 2.62484 128.0096 3.51899 1.12632 2.3927 21.51 5.7708 -0.024 3 1 0.4422 2.9144 21.51002

58 74 4.9 -1.08 6.62 73.9868 6.6228 9 2.60916 132.397 3.58519 1.15752 2.4277 29 6.9601 -0.018 3 1 0.4359 2.8783 28.99963

59 58.8 3.78 -1.08 6.43 58.7868 6.43 3 2.66273 129.9372 3.65016 1.18872 2.4614 22.4 6.8557 -0.023 3 1 0.4299 2.9531 22.40014

60 67.9 3.53 -1.06 5.2 67.887 5.1998 4 2.55201 129.7876 3.71505 1.21992 2.4951 25.719 5.5008 -0.02 3 1 0.4241 2.8436 25.71884

61 120.8 8.62 -1.19 7.13 120.785 7.1366 9 2.5089 137.28 3.78369 1.25112 2.5326 46.199 7.3674 -0.011 3 1 0.4178 2.7598 46.19874

62 124.4 9.18 -0.9 7.38 124.389 7.3801 9 2.51382 137.28 3.85233 1.28232 2.57 46.901 7.6159 -0.011 3 1 0.4117 2.7664 46.90116

63 197 9.92 -1.7 5.04 196.979 5.0361 9 2.26599 137.28 3.92097 1.31352 2.6075 74.041 5.1384 -0.007 9 0.922 0.4354 2.4886 79.43797

64 191.5 10.12 -2.1 5.29 191.474 5.2853 9 2.2903 137.28 3.98961 1.34472 2.6449 70.886 5.3978 -0.008 9 0.9357 0.4243 2.5202 75.18447

65 171.8 10.83 -1.99 6.3 171.776 6.3047 9 2.38025 137.28 4.05825 1.37592 2.6823 62.527 6.4573 -0.009 9 0.9772 0.4029 2.6253 63.86665

66 84.7 4.58 -1.65 5.4 84.6798 5.4086 9 2.50385 132.232 4.12437 1.40712 2.7173 29.646 5.6855 -0.019 3 1 0.3894 2.8093 29.64594

67 106.6 7.63 -1.99 7.15 106.576 7.1592 9 2.54102 136.5275 4.19263 1.43832 2.7543 37.172 7.4524 -0.015 3 1 0.3842 2.8261 37.17187

68 122.3 8.48 -1.99 6.94 122.276 6.9352 9 2.49562 137.28 4.26127 1.46952 2.7918 42.272 7.1856 -0.014 3 1 0.379 2.777 42.27248

69 165.2 11.7 -1.76 7.08 165.178 7.0833 9 2.43218 137.28 4.32991 1.50072 2.8292 56.853 7.2739 -0.01 3 1 0.374 2.6974 56.85313

70 156.3 9.9 -1.76 6.34 156.278 6.3349 9 2.40397 137.28 4.39855 1.53192 2.8666 52.982 6.5183 -0.011 3 1 0.3691 2.6806 52.98197

71 247.7 13.87 -1.37 5.6 247.683 5.5999 9 2.25502 137.28 4.46719 1.56312 2.9041 83.75 5.7028 -0.007 9 0.9376 0.3881 2.4928 89.19671

72 189.9 10.22 -0.51 5.38 189.894 5.382 9 2.29888 137.28 4.53583 1.59432 2.9415 63.014 5.5137 -0.009 4 0.9674 0.3719 2.5671 65.14991

73 193.4 10.38 -0.42 5.37 193.395 5.3673 9 2.29369 137.28 4.60447 1.62552 2.979 63.375 5.4982 -0.009 4 0.9683 0.3671 2.5647 65.49149

74 209 11.63 -0.85 5.56 208.99 5.5649 9 2.28959 137.28 4.67311 1.65672 3.0164 67.735 5.6922 -0.008 9 0.9672 0.363 2.5573 70.09999

75 189.4 0 -0.4 0 189.395 0 0 0 769.6 5.05791 1.68792 3.37 54.7 0 -0.009 0 1 0.314 0 0

C-3     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 121.1 2.07 -0.17 1.71 121.098 1.7094 5 2.02553 127.2937 0.06365 0 0.0637 1901.7 1.7103 -1E-04 6 0.5498 2 1.8289 228.7749

2 80.8 1.1 -0.06 1.37 80.7993 1.3614 5 2.0862 121.6807 0.12449 0 0.1245 648.06 1.3635 -5E-05 6 0.5677 2 1.8684 152.4887

3 35 1.09 -0.23 3.12 34.9972 3.1145 4 2.59618 119.5732 0.18427 0 0.1843 188.92 3.131 -5E-04 5 0.7661 2 2.3816 65.80219

4 98.8 1.92 -0.51 1.95 98.7938 1.9434 5 2.12725 126.2468 0.2474 0 0.2474 398.33 1.9483 -4E-04 6 0.5964 2 1.9284 186.269

5 51.6 0.77 -0.35 1.49 51.5957 1.4924 5 2.26233 117.977 0.30639 0 0.3064 167.4 1.5013 -5E-04 5 0.6407 2 2.0374 96.94536

6 22.8 0.4 -0.74 1.77 22.7909 1.7551 4 2.59036 111.1921 0.36198 0 0.362 61.962 1.7834 -0.002 5 0.7655 2 2.358 42.39446

7 22 0.29 -0.74 1.3 21.9909 1.3187 5 2.53542 108.7519 0.41636 0 0.4164 51.817 1.3442 -0.002 5 0.7448 2 2.297 40.77955

8 29.8 0.38 -0.85 1.29 29.7896 1.2756 5 2.41657 111.4699 0.47209 0 0.4721 62.101 1.2962 -0.002 5 0.718 1.7851 2.2202 49.46084

9 201.7 2.51 -1.01 1.25 201.688 1.2445 6 1.7734 129.9481 0.53707 0 0.5371 374.54 1.2478 -4E-04 6 0.5142 1.4172 1.6772 269.4201

10 51.8 3.55 -4.8 6.87 51.7413 6.8611 3 2.72022 129.1665 0.60165 0 0.6017 84.999 6.9418 -0.007 9 0.8669 1.6314 2.5932 78.84549

11 44.5 2.07 -5.17 4.66 44.4367 4.6583 4 2.64122 124.8485 0.66407 0 0.6641 65.915 4.729 -0.009 4 0.8471 1.4838 2.5336 61.38358

12 45.1 2.27 -5.74 5.04 45.0297 5.0411 4 2.66186 125.5557 0.72685 0 0.7269 60.952 5.1238 -0.009 4 0.8661 1.3844 2.5762 57.96286

13 31.7 1.36 -5.98 4.29 31.6268 4.3002 4 2.72274 120.9455 0.78732 0 0.7873 39.17 4.4099 -0.014 4 0.8988 1.3043 2.6549 38.01597

14 37.6 1.6 -5.85 4.27 37.5284 4.2634 4 2.66621 122.552 0.8486 0 0.8486 43.224 4.3621 -0.011 4 0.8883 1.2165 2.6196 42.17111

15 62.1 2.53 -7.37 4.08 62.0098 4.08 4 2.49967 127.1296 0.91217 0 0.9122 66.981 4.1409 -0.009 4 0.8351 1.132 2.4724 65.36187

16 58 3.65 -9.27 6.31 57.8865 6.3054 3 2.66062 129.6435 0.97699 0 0.977 58.25 6.4137 -0.012 3 0.9061 1.075 2.6507 57.81536

17 31.6 1.65 -8.94 5.23 31.4906 5.2397 3 2.78322 122.3493 1.03816 0 1.0382 29.333 5.4183 -0.021 3 0.9651 1.0185 2.7981 29.31355

18 39.3 1.63 -8.8 4.17 39.1923 4.159 4 2.64517 122.7937 1.09956 0 1.0996 34.644 4.279 -0.017 4 0.9206 0.9652 2.6737 34.74945

19 37.2 1.78 -9.26 4.81 37.0867 4.7996 4 2.70581 123.3032 1.16121 0 1.1612 30.938 4.9547 -0.019 3 0.9537 0.9151 2.7529 31.07133

20 33.4 1.43 -9.14 4.3 33.2881 4.2958 4 2.7062 121.4376 1.22193 0 1.2219 26.242 4.4595 -0.021 3 0.9644 0.8704 2.7734 26.37704

21 23.7 0.88 -9.14 3.73 23.5881 3.7307 4 2.77717 117.0451 1.28045 0 1.2805 17.422 3.9448 -0.03 3 1 0.8264 2.8751 17.42172

22 25.1 1 -9.14 3.99 24.9881 4.0019 3 2.77799 118.121 1.33951 0 1.3395 17.655 4.2286 -0.028 3 1 0.7899 2.8898 17.65464

23 30.4 1.02 -9.03 3.36 30.2895 3.3675 4 2.66575 118.7352 1.39888 0 1.3989 20.653 3.5306 -0.023 4 0.9773 0.7612 2.7852 20.78393

24 39.6 1.27 -8.91 3.22 39.4909 3.2159 4 2.56634 120.9862 1.45937 0.00312 1.4563 26.116 3.3393 -0.017 4 0.9429 0.74 2.6876 26.59695

25 44.2 1.93 -8.91 4.38 44.0909 4.3773 4 2.62436 124.3171 1.52153 0.03432 1.4872 28.624 4.5338 -0.016 3 0.9676 0.7194 2.7487 28.94143

26 56.4 2.09 -10.32 3.71 56.2737 3.714 4 2.49917 125.4949 1.58428 0.06552 1.5188 36.009 3.8216 -0.015 4 0.92 0.7171 2.6195 37.0662

27 20 0.91 -10.73 4.59 19.8687 4.5801 3 2.89166 116.8718 1.64271 0.09672 1.546 11.789 4.9929 -0.048 3 1 0.6844 3.0713 11.78914

28 21 1.05 -10.85 5.04 20.8672 5.0318 3 2.9024 118.0385 1.70173 0.12792 1.5738 12.178 5.4786 -0.047 3 1 0.6723 3.0858 12.17772

29 14.4 0.4 -10.85 2.82 14.2672 2.8036 3 2.87364 110.0496 1.75676 0.15912 1.5976 7.8306 3.1973 -0.075 3 1 0.6623 3.1003 7.83058

30 11 0.33 -10.73 3.04 10.8687 3.0363 3 2.99023 107.9784 1.81075 0.19032 1.6204 5.5898 3.6432 -0.106 3 1 0.653 3.2537 5.58983

31 16.8 0.81 -10.73 4.88 16.6687 4.8594 3 2.96646 115.5917 1.86854 0.22152 1.647 8.986 5.4729 -0.067 3 1 0.6424 3.1886 8.98598

32 25.1 1.18 -10.65 4.71 24.9696 4.7257 3 2.82611 119.3303 1.92821 0.25272 1.6755 13.752 5.1212 -0.044 3 1 0.6315 3.0264 13.75206

33 26.6 0.98 -10.62 3.71 26.47 3.7023 4 2.73695 118.1137 1.98727 0.28392 1.7034 14.373 4.0028 -0.043 3 1 0.6212 2.9442 14.37332

34 33.5 1.69 -10.62 5.06 33.37 5.0644 3 2.75488 122.666 2.0486 0.31512 1.7335 18.069 5.3957 -0.034 3 1 0.6104 2.951 18.06853

35 38 2.26 -10.51 5.97 37.8714 5.9676 3 2.76679 125.1012 2.11115 0.34632 1.7648 20.263 6.3199 -0.031 3 1 0.5996 2.9603 20.2627

36 95.6 2.65 -10.51 2.78 95.4714 2.7757 5 2.24967 128.5212 2.17541 0.37752 1.7979 51.892 2.8404 -0.012 5 0.8499 0.6373 2.4 56.18975

37 157.7 2.92 -9.82 1.85 157.58 1.853 6 1.97385 130.4533 2.24064 0.40872 1.8319 84.796 1.8798 -0.007 5 0.7376 0.6671 2.1024 97.92994

38 45.8 2.37 -10.47 5.19 45.6719 5.1892 4 2.66672 125.9057 2.30359 0.43992 1.8637 23.27 5.4648 -0.028 3 1 0.5678 2.8733 23.27036

39 26.4 1.13 -10.39 4.29 26.2728 4.301 3 2.78235 119.1376 2.36316 0.47112 1.892 12.637 4.7261 -0.051 3 1 0.5592 3.0329 12.63699

40 61.2 4.02 -10.52 6.58 61.0712 6.5825 3 2.65982 130.4806 2.4284 0.50232 1.9261 30.447 6.8551 -0.021 3 1 0.5494 2.8589 30.44675

41 49.6 2.86 -10.5 5.79 49.4715 5.7811 3 2.6775 127.4757 2.49214 0.53352 1.9586 23.986 6.0878 -0.027 3 1 0.5402 2.8959 23.98598

42 58.3 3.3 -10.5 5.67 58.1715 5.6729 4 2.62453 128.9179 2.5566 0.56472 1.9919 27.921 5.9337 -0.024 3 1 0.5312 2.8408 27.92086

43 72.4 5.3 -10.53 7.34 72.2711 7.3335 9 2.65021 132.9139 2.62305 0.59592 2.0271 34.358 7.6097 -0.019 3 1 0.522 2.8559 34.35792

44 96.7 4.61 -10.5 4.77 96.5715 4.7737 9 2.42586 132.6003 2.68935 0.62712 2.0622 45.525 4.9104 -0.015 4 0.9471 0.5315 2.6229 47.16197

45 73.1 4.71 -10.4 6.45 72.9727 6.4545 9 2.60417 132.0739 2.75539 0.65832 2.0971 33.484 6.7078 -0.02 3 1 0.5046 2.8235 33.48354

46 63 4.36 -10.5 6.93 62.8715 6.9348 3 2.66918 131.1455 2.82096 0.68952 2.1314 28.174 7.2606 -0.024 3 1 0.4964 2.9003 28.17365

47 54.7 2.79 -10.5 5.12 54.5715 5.1126 4 2.60934 127.5337 2.88473 0.72072 2.164 23.885 5.3979 -0.029 3 1 0.489 2.8613 23.88472

48 50.4 2.72 -10.5 5.41 50.2715 5.4106 4 2.65156 127.1476 2.9483 0.75192 2.1964 21.546 5.7477 -0.032 3 1 0.4818 2.9127 21.54596

49 60.3 2.89 -10.5 4.8 60.1715 4.8029 4 2.56075 128.0296 3.01232 0.78312 2.2292 25.641 5.0561 -0.027 3 1 0.4747 2.8194 25.64113

50 53.3 2.7 -10.5 5.08 53.1715 5.0779 4 2.61478 127.2304 3.07593 0.81432 2.2616 22.15 5.3897 -0.031 3 1 0.4679 2.8849 22.15036

51 40.1 1.85 -10.5 4.64 39.9715 4.6283 4 2.6716 123.7681 3.13782 0.84552 2.2923 16.068 5.0226 -0.043 3 1 0.4616 2.9691 16.06845

52 85.1 5.33 -10.5 6.27 84.9715 6.2727 9 2.55346 133.3501 3.20449 0.87672 2.3278 35.127 6.5185 -0.02 3 1 0.4546 2.8002 35.12671

53 229.6 3.1 -10.28 1.35 229.474 1.3509 6 1.76343 131.8077 3.2704 0.90792 2.3625 95.749 1.3705 -0.007 6 0.7004 0.5697 1.9384 121.7974

54 55.2 3.54 -10.16 6.43 55.0756 6.4275 3 2.68104 129.2982 3.33505 0.93912 2.3959 21.595 6.8418 -0.032 3 1 0.4416 2.9639 21.59525

55 59.2 3.81 -10.16 6.46 59.0756 6.4494 3 2.66235 130.007 3.40005 0.97032 2.4297 22.914 6.8432 -0.031 3 1 0.4355 2.9455 22.91433

56 59 3.65 -10.28 6.19 58.8742 6.1997 3 2.65026 129.6848 3.46489 1.00152 2.4634 22.493 6.5873 -0.031 3 1 0.4295 2.9397 22.49328

57 121.5 3.69 -10.35 3.04 121.373 3.0402 5 2.21114 131.5291 3.53066 1.03272 2.4979 47.176 3.1313 -0.015 4 0.9057 0.4593 2.4587 51.15678

58 28.4 0.68 -10.39 2.4 28.2728 2.4051 4 2.5958 115.6004 3.58846 1.06392 2.5245 9.7778 2.7548 -0.073 3 1 0.4191 2.9841 9.77779

59 54.1 3.85 -10.28 7.15 53.9742 7.133 3 2.72109 129.8632 3.65339 1.09512 2.5583 19.67 7.6509 -0.036 3 1 0.4136 3.0268 19.66987

60 104.6 6.51 -10.28 6.23 104.474 6.2312 9 2.49713 135.3173 3.72105 1.12632 2.5947 38.83 6.4613 -0.019 3 1 0.4078 2.7676 38.82997

61 52.8 3.84 -10.28 7.29 52.6742 7.2901 3 2.73515 129.7847 3.78594 1.15752 2.6284 18.6 7.8547 -0.039 3 1 0.4026 3.0522 18.59987

62 99.5 6.14 -10.39 6.18 99.3728 6.1788 9 2.50709 134.7671 3.85332 1.18872 2.6646 35.848 6.428 -0.02 3 1 0.3971 2.7897 35.84757

63 86.2 5.74 -10.39 6.67 86.0728 6.6688 9 2.57112 133.9237 3.92028 1.21992 2.7004 30.423 6.987 -0.024 3 1 0.3918 2.8651 30.42277

64 138.5 6.58 -10.16 4.75 138.376 4.7552 9 2.33048 136.081 3.98832 1.25112 2.7372 49.097 4.8963 -0.015 4 0.971 0.3974 2.6019 50.47066

65 287 13.75 -9.71 4.79 286.881 4.7929 9 2.16502 137.28 4.05696 1.28232 2.7746 101.93 4.8617 -0.007 9 0.8866 0.4254 2.374 113.713

66 347.7 13.05 -10.16 3.76 347.576 3.7546 8 2.03214 137.28 4.1256 1.31352 2.8121 122.13 3.7997 -0.006 8 0.8315 0.4436 2.227 144.0003

67 119.1 9.32 -10.39 7.84 118.973 7.8337 9 2.54611 137.28 4.19424 1.34472 2.8495 40.28 8.12 -0.018 3 1 0.3713 2.8307 40.27991

68 215.6 9.69 -10.5 4.5 215.471 4.4971 9 2.20366 137.28 4.26288 1.37592 2.887 73.159 4.5879 -0.01 4 0.9213 0.3967 2.4515 79.17701

69 450.8 2.56 -10.39 0.57 450.673 0.568 7 1.28691 132.0535 4.32891 1.40712 2.9218 152.76 0.5736 -0.005 6 0.5457 0.5745 1.4615 242.3321

70 461.6 11.78 -9.71 2.55 461.481 2.5527 8 1.82664 137.28 4.39755 1.43832 2.9592 154.46 2.5772 -0.005 5 0.7553 0.4599 2.0085 198.6633

71 91.4 3.35 -9.26 3.67 91.2867 3.6698 5 2.35339 130.127 4.46261 1.46952 2.9931 29.008 3.8584 -0.025 4 1 0.3535 2.7006 29.00812

72 163.4 8.26 -9.14 5.06 163.288 5.0585 9 2.31178 137.28 4.53125 1.50072 3.0305 52.386 5.2029 -0.014 4 0.9864 0.3542 2.6062 53.14361

C-4     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 123.5 0.94 0 0.76 123.5 0.7611 6 1.7836 121.5654 0.06078 0 0.0608 2030.8 0.7615 0 6 0.4466 2 1.5583 233.3206

2 99.8 0.93 0 0.93 99.8 0.9319 6 1.9107 120.9675 0.12127 0 0.1213 821.98 0.933 0 6 0.4982 2 1.6863 188.4094

3 81 0.55 -0.11 0.68 80.9987 0.679 6 1.90316 116.615 0.17957 0 0.1796 450.06 0.6805 -1E-04 6 0.4917 2 1.662 152.7615

4 122 0.91 -1.02 0.75 121.988 0.746 6 1.78245 121.298 0.24022 0 0.2402 506.81 0.7475 -6E-04 6 0.4568 1.9684 1.5617 226.4917

5 45.5 0.34 -0.23 0.75 45.4972 0.7473 5 2.13744 111.689 0.29607 0 0.2961 152.67 0.7522 -4E-04 6 0.5837 2 1.889 85.43763

6 15.1 0.05 -0.45 0.36 15.0945 0.3313 5 2.43112 94.97185 0.34355 0 0.3436 42.936 0.339 -0.002 5 0.6889 2 2.1592 27.88173

7 17.4 0.07 -0.46 0.39 17.3944 0.4024 5 2.40024 97.7797 0.39244 0 0.3924 43.323 0.4117 -0.002 5 0.6839 1.9706 2.139 31.66357

8 24.9 0.1 -0.57 0.4 24.893 0.4017 5 2.25441 101.2637 0.44308 0 0.4431 55.182 0.409 -0.002 6 0.6474 1.7569 2.0389 40.59628

9 197 0.7 -0.68 0.35 196.992 0.3553 6 1.42622 120.5472 0.50335 0 0.5034 390.36 0.3563 -3E-04 6 0.3786 1.3249 1.3266 246.0239

10 146.2 5.88 -1.05 4.02 146.187 4.0222 8 2.25756 135.392 0.57104 0 0.571 255 4.038 -5E-04 8 0.698 1.5381 2.1551 211.6666

11 63.3 3.13 -4.13 4.95 63.2495 4.9487 4 2.556 128.735 0.63541 0 0.6354 98.541 4.9989 -0.005 9 0.8122 1.5131 2.4467 89.54081

12 41.6 1.3 -5.08 3.12 41.5378 3.1297 4 2.54217 121.2803 0.69605 0 0.6961 58.676 3.183 -0.009 4 0.815 1.4068 2.4452 54.30135

13 34.5 1.66 -8.32 4.84 34.3982 4.8258 3 2.73081 122.6089 0.75736 0 0.7574 44.419 4.9345 -0.018 4 0.8966 1.3496 2.6527 42.90932

14 45.6 1.67 -7.5 3.67 45.5082 3.6697 4 2.56074 123.3355 0.81902 0 0.819 54.564 3.7369 -0.012 4 0.8434 1.2411 2.5055 52.4191

15 39.9 1.12 -7.38 2.82 39.8097 2.8134 4 2.525 120.0861 0.87907 0 0.8791 44.286 2.8769 -0.014 4 0.8397 1.1684 2.4884 42.98957

16 52.7 1.27 -7.27 2.42 52.611 2.4139 5 2.39037 121.6858 0.93991 0 0.9399 54.975 2.4579 -0.01 5 0.7979 1.0991 2.3711 53.67383

17 58.1 1.9 -7.16 3.28 58.0124 3.2752 4 2.45101 124.8717 1.00235 0 1.0024 56.877 3.3328 -0.009 4 0.8301 1.046 2.448 56.35564

18 75.2 3.22 -9.25 4.29 75.0868 4.2884 4 2.46009 129.3609 1.06703 0 1.067 69.37 4.3502 -0.009 4 0.8418 0.993 2.4709 69.46226

19 63.3 2.38 -8.72 3.76 63.1933 3.7662 4 2.46869 126.7285 1.13039 0 1.1304 54.904 3.8348 -0.01 4 0.8547 0.9451 2.4967 55.43377

20 56.2 2.25 -8.62 4 56.0945 4.0111 4 2.52417 126.0269 1.1934 0 1.1934 46.004 4.0983 -0.011 4 0.8854 0.8989 2.5696 46.64235

21 15.9 0.6 -8.81 3.79 15.7922 3.7994 3 2.91736 113.2641 1.25004 0 1.25 11.633 4.1259 -0.044 3 1 0.8465 3.0249 11.63336

22 10.2 0.37 -9.15 3.69 10.088 3.6677 3 3.06395 108.6338 1.30435 0 1.3044 6.7341 4.2124 -0.075 3 1 0.8112 3.222 6.7341

23 36.4 1.22 -8.85 3.37 36.2917 3.3617 4 2.60645 120.4862 1.3646 0 1.3646 25.595 3.493 -0.018 4 0.9465 0.786 2.7085 25.94617

24 58.1 2.57 -8.86 4.43 57.9916 4.4317 4 2.54578 127.081 1.42814 0.02808 1.4001 40.401 4.5436 -0.012 4 0.9215 0.7726 2.6386 41.29822

25 35 0.92 -7.05 2.63 34.9137 2.6351 4 2.54964 118.3267 1.4873 0.05928 1.428 23.408 2.7523 -0.017 4 0.9351 0.7555 2.6706 23.86775

26 30.8 0.7 -7.04 2.28 30.7138 2.2791 4 2.55307 116.0144 1.54531 0.09048 1.4548 20.049 2.3999 -0.02 4 0.943 0.7406 2.6882 20.41642

27 55.2 1.58 -6.93 2.87 55.1152 2.8667 5 2.42643 123.3973 1.60701 0.12168 1.4853 36.025 2.9528 -0.012 4 0.8884 0.7399 2.5407 37.41417

28 50.7 1.33 -6.25 2.63 50.6235 2.6272 5 2.42749 121.9297 1.66797 0.15288 1.5151 32.312 2.7168 -0.012 4 0.8943 0.7254 2.5526 33.56119

29 70.3 3.12 -6.02 4.44 70.2263 4.4428 4 2.49081 128.9668 1.73245 0.18408 1.5484 44.236 4.5552 -0.009 4 0.9174 0.7052 2.609 45.6501

30 49.2 2.63 -6.06 5.36 49.1258 5.3536 4 2.65496 126.8452 1.79588 0.21528 1.5806 29.944 5.5567 -0.014 3 0.9912 0.6718 2.7981 30.05065

31 65.4 2.87 -6.02 4.4 65.3263 4.3933 4 2.50809 128.1793 1.85997 0.24648 1.6135 39.335 4.5221 -0.011 4 0.9336 0.6744 2.6435 40.45327

32 43.8 2.03 -8.39 4.65 43.6973 4.6456 4 2.64547 124.6648 1.9223 0.27768 1.6446 25.401 4.8594 -0.021 3 0.9986 0.6438 2.8105 25.41692

33 40.6 1.53 -8.31 3.79 40.4983 3.7779 4 2.606 122.4104 1.9835 0.30888 1.6746 22.999 3.9725 -0.024 3 0.9901 0.6347 2.7831 23.10428

34 78 2.43 -9.43 3.12 77.8846 3.12 5 2.34695 127.3904 2.0472 0.34008 1.7071 44.424 3.2042 -0.013 4 0.8804 0.6563 2.4918 47.039

35 28.9 1.27 -9.66 4.43 28.7818 4.4125 3 2.76043 120.2146 2.10731 0.37128 1.736 15.365 4.7611 -0.04 3 1 0.6095 2.9691 15.36523

36 23.2 0.83 -9.77 3.62 23.0804 3.5961 4 2.77416 116.564 2.16559 0.40248 1.7631 11.862 3.9685 -0.053 3 1 0.6001 3.0079 11.86247

37 21.6 0.62 -9.54 2.89 21.4832 2.886 4 2.73852 114.2546 2.22272 0.43368 1.789 10.766 3.219 -0.058 3 1 0.5914 2.9881 10.76586

38 43.1 2.15 -9.43 4.99 42.9846 5.0018 4 2.67342 125.045 2.28524 0.46488 1.8204 22.358 5.2826 -0.028 3 1 0.5813 2.876 22.35787

39 27.1 0.8 -9.31 2.97 26.9861 2.9645 4 2.66839 116.6759 2.34358 0.49608 1.8475 13.338 3.2464 -0.047 3 1 0.5727 2.9148 13.3383

40 37.1 1.67 -9.13 4.5 36.9883 4.515 4 2.68805 122.8299 2.40499 0.52728 1.8777 18.418 4.8289 -0.034 3 1 0.5635 2.913 18.41777

41 56.9 1.44 -8.75 2.54 56.7929 2.5355 5 2.38034 122.7916 2.46639 0.55848 1.9079 28.474 2.6506 -0.022 4 0.9258 0.5794 2.5859 29.74813

42 70.2 2.12 -8.63 3.02 70.0944 3.0245 5 2.36874 126.1348 2.52945 0.58968 1.9398 34.831 3.1377 -0.018 4 0.9196 0.5727 2.5657 36.57025

43 111.6 6.25 -8.5 5.6 111.496 5.6056 9 2.44337 135.1778 2.59704 0.62088 1.9762 55.106 5.7393 -0.011 4 0.9408 0.5556 2.6171 57.18372

44 47.4 2.21 -8.35 4.67 47.2978 4.6725 4 2.62329 125.4796 2.65978 0.65208 2.0077 22.233 4.9509 -0.028 3 1 0.527 2.8589 22.23337

45 27.2 0.96 -8.45 3.56 27.0966 3.5429 4 2.71678 118.0199 2.71879 0.68328 2.0355 11.976 3.938 -0.053 3 1 0.5198 3.0026 11.97623

46 51.5 2.42 -8.63 4.7 51.3944 4.7087 4 2.60084 126.3464 2.78197 0.71448 2.0675 23.513 4.9782 -0.027 3 1 0.5118 2.8425 23.5128

47 31.3 1.11 -8.41 3.56 31.1971 3.558 4 2.67186 119.4259 2.84168 0.74568 2.096 13.528 3.9146 -0.048 3 1 0.5048 2.959 13.52833

48 43.9 1.77 -8.29 4.05 43.7985 4.0412 4 2.60193 123.6677 2.90351 0.77688 2.1266 19.23 4.3282 -0.034 3 1 0.4976 2.8679 19.22993

49 41.9 2.49 -8.29 5.96 41.7985 5.9572 3 2.73673 126.051 2.96654 0.80808 2.1585 17.991 6.4122 -0.036 3 1 0.4902 3.0025 17.99061

50 34 1.58 -8.18 4.68 33.8999 4.6608 4 2.72486 122.2119 3.02764 0.83928 2.1884 14.107 5.1179 -0.046 3 1 0.4835 3.0177 14.10744

51 238.1 2.29 -8.63 0.96 237.994 0.9622 6 1.64247 129.6807 3.09249 0.87048 2.222 105.72 0.9749 -0.006 6 0.64 0.622 1.7972 138.0826

52 534.9 3.54 -9.4 0.66 534.785 0.662 7 1.29252 134.8424 3.15991 0.90168 2.2582 235.42 0.6659 -0.003 6 0.4896 0.69 1.3978 346.6553

53 386.6 5.1 -11.44 1.32 386.46 1.3197 6 1.61872 136.7217 3.22827 0.93288 2.2954 166.96 1.3308 -0.005 6 0.6256 0.616 1.7505 223.1111

54 48.2 1.32 -11.13 2.74 48.0638 2.7464 4 2.45711 121.7479 3.28914 0.96408 2.3251 19.257 2.9481 -0.039 4 1 0.4551 2.7623 19.2574

55 39 1.02 -11.08 2.63 38.8644 2.6245 4 2.51305 119.3432 3.34881 0.99528 2.3535 15.09 2.872 -0.05 4 1 0.4496 2.8401 15.09032

56 62.8 2.48 -11.02 3.95 62.6651 3.9575 4 2.48688 127.0092 3.41232 1.02648 2.3858 24.835 4.1855 -0.031 3 1 0.4435 2.7744 24.83522

57 91.5 4.88 -11.02 5.34 91.3651 5.3412 9 2.47905 132.8816 3.47876 1.05768 2.4211 36.301 5.5526 -0.021 3 1 0.437 2.74 36.30051

58 70.7 3.69 -11.01 5.23 70.5652 5.2292 4 2.54296 130.2063 3.54386 1.08888 2.455 27.3 5.5057 -0.028 3 1 0.431 2.8251 27.30016

59 71.6 4.46 -10.69 6.25 71.4692 6.2405 9 2.59847 131.6241 3.60967 1.12008 2.4896 27.257 6.5724 -0.028 3 1 0.425 2.8795 27.25726

60 52.9 3.16 -10.68 5.98 52.7693 5.9883 3 2.67016 128.363 3.67385 1.15128 2.5226 19.462 6.4365 -0.039 3 1 0.4195 2.9785 19.46243

61 26.9 1.52 -10.68 5.69 26.7693 5.6782 3 2.85824 121.3527 3.73453 1.18248 2.5521 9.026 6.5987 -0.085 3 1 0.4146 3.2376 9.02597

62 318 5.65 -10.9 1.78 317.867 1.7775 6 1.7734 136.9945 3.80303 1.21368 2.5894 121.29 1.799 -0.006 6 0.7156 0.5271 1.9501 156.4462

63 459.4 2.97 -10.01 0.65 459.277 0.6467 7 1.32487 133.1866 3.86962 1.24488 2.6247 173.51 0.6522 -0.004 6 0.5354 0.6148 1.472 264.6197

64 490.6 3.16 -9.59 0.64 490.483 0.6443 7 1.30585 133.8006 3.93652 1.27608 2.6604 182.88 0.6495 -0.004 6 0.5291 0.614 1.4509 282.3264

65 450.4 2.34 -8.75 0.52 450.293 0.5197 7 1.25814 131.3939 4.00222 1.30728 2.6949 165.6 0.5243 -0.004 6 0.5162 0.6172 1.4124 260.3293

66 443.5 3.24 -8.52 0.73 443.396 0.7307 6 1.37593 133.7374 4.06909 1.33848 2.7306 160.89 0.7375 -0.004 6 0.5647 0.5854 1.5359 243.0731

67 74.9 3.49 -6.09 4.67 74.8255 4.6642 4 2.48866 129.9415 4.13406 1.36968 2.7644 25.572 4.937 -0.026 3 1 0.3828 2.8132 25.57226

68 280.7 8.9 -4.74 3.17 280.642 3.1713 8 2.01434 137.28 4.2027 1.40088 2.8018 98.664 3.2195 -0.006 5 0.8309 0.4453 2.2265 116.3298

69 444 4.61 -12.12 1.04 443.852 1.0386 6 1.49891 136.3203 4.27086 1.43208 2.8388 154.85 1.0487 -0.005 6 0.6208 0.5419 1.6698 225.1311

C-5     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 152.1 2.21 -0.52 1.45 152.094 1.4531 6 1.90608 128.3284 0.06416 0 0.0642 2369.4 1.4537 -3E-04 6 0.5057 2 1.713 287.361

2 83.2 2.21 -0.48 2.65 83.1941 2.6564 5 2.27653 126.8569 0.12759 0 0.1276 651.03 2.6605 -4E-04 5 0.6488 2 2.0807 157.0096

3 76.8 2.17 0.06 2.83 76.8007 2.8255 5 2.31991 126.5282 0.19086 0 0.1909 401.4 2.8325 6E-05 5 0.6682 2 2.1237 144.8054

4 173.2 2.59 -0.34 1.49 173.196 1.4954 6 1.87693 129.8063 0.25576 0 0.2558 676.18 1.4976 -1E-04 6 0.5065 2 1.6913 326.8855

5 38.1 0.73 -0.59 1.92 38.0928 1.9164 5 2.43303 116.8466 0.31418 0 0.3142 120.24 1.9323 -0.001 5 0.7066 2 2.2092 71.40782

6 17.2 0.28 -0.68 1.65 17.1917 1.6287 4 2.67473 107.8946 0.36813 0 0.3681 45.7 1.6643 -0.003 5 0.7966 2 2.439 31.7993

7 16.9 0.27 -0.8 1.6 16.8902 1.5986 4 2.6769 107.5854 0.42192 0 0.4219 39.031 1.6395 -0.004 5 0.8006 2 2.4426 31.1278

8 25.9 0.35 -0.8 1.34 25.8902 1.3519 5 2.48138 110.526 0.47719 0 0.4772 53.256 1.3773 -0.002 5 0.7418 1.8052 2.2818 43.35643

9 69.2 2.2 -0.41 3.19 69.195 3.1794 5 2.38824 126.3744 0.54037 0 0.5404 127.05 3.2045 -4E-04 5 0.7328 1.6362 2.2502 106.1659

10 109.1 6 -5.27 5.5 109.036 5.5028 9 2.44267 134.8246 0.60779 0 0.6078 178.4 5.5336 -0.004 9 0.7703 1.5327 2.3402 157.065

11 52.3 1.91 -5.62 3.65 52.2312 3.6568 4 2.51709 124.6541 0.67011 0 0.6701 76.944 3.7043 -0.008 4 0.8019 1.4424 2.4154 70.28682

12 41.7 1.54 -5.84 3.7 41.6285 3.6994 4 2.59105 122.5252 0.73138 0 0.7314 55.918 3.7655 -0.01 4 0.8397 1.3636 2.5062 52.70433

13 58.7 1.94 -5.68 3.3 58.6305 3.3089 4 2.45091 125.05 0.7939 0 0.7939 72.851 3.3543 -0.007 5 0.7984 1.2578 2.3902 68.75154

14 51.2 1.87 -5.68 3.66 51.1305 3.6573 4 2.52367 124.4473 0.85612 0 0.8561 58.723 3.7196 -0.008 4 0.8355 1.1936 2.4803 56.7126

15 46.8 1.44 -5.57 3.07 46.7318 3.0814 4 2.50003 122.316 0.91728 0 0.9173 49.946 3.1431 -0.009 4 0.8362 1.1269 2.4746 48.79118

16 57.3 2.13 -5.57 3.73 57.2318 3.7217 4 2.4947 125.6748 0.98012 0 0.9801 57.393 3.7866 -0.007 4 0.8434 1.0667 2.4859 56.70887

17 99 3.55 -5.34 3.59 98.9346 3.5882 5 2.3233 130.7475 1.04549 0 1.0455 93.63 3.6266 -0.004 5 0.7861 1.0095 2.3272 93.38969

18 95.3 4.31 -5.34 4.52 95.2346 4.5257 9 2.41156 132.0739 1.11153 0 1.1115 84.679 4.5791 -0.004 9 0.8283 0.96 2.4299 85.39793

19 92.4 3.95 -5.22 4.28 92.3361 4.2779 9 2.40112 131.3604 1.17721 0 1.1772 77.436 4.3331 -0.004 4 0.8329 0.915 2.4337 78.82896

20 58.7 2.33 -5.22 3.97 58.6361 3.9737 4 2.50795 126.3906 1.24041 0 1.2404 46.272 4.0595 -0.007 4 0.8854 0.8687 2.5635 47.12265

21 31.6 0.96 -5.21 3.04 31.5362 3.0441 4 2.62387 118.39 1.2996 0 1.2996 23.266 3.175 -0.012 4 0.9456 0.8233 2.7144 23.52765

22 31.8 1.08 -5.22 3.4 31.7361 3.4031 4 2.65349 119.2672 1.35923 0 1.3592 22.349 3.5553 -0.012 4 0.9658 0.7852 2.7601 22.54053

23 122.5 2.46 -6.69 2.01 122.418 2.0095 5 2.0733 128.5832 1.42353 0 1.4235 84.996 2.0332 -0.004 5 0.7352 0.8041 2.1459 91.94381

24 51.6 0.93 -10.56 1.8 51.4708 1.8069 5 2.31523 119.3525 1.4832 0.02496 1.4582 34.279 1.8605 -0.016 5 0.843 0.7631 2.4246 36.05019

25 38.5 0.76 -10.22 1.97 38.3749 1.9805 5 2.43937 117.1593 1.54178 0.05616 1.4856 24.793 2.0634 -0.022 4 0.8994 0.737 2.5694 25.65453

26 38.2 0.7 -10.22 1.85 38.0749 1.8385 5 2.42211 116.5384 1.60005 0.08736 1.5127 24.113 1.9191 -0.023 4 0.8969 0.7257 2.5596 25.01757

27 51.4 1.13 -10.11 2.21 51.2763 2.2038 5 2.37241 120.7685 1.66044 0.11856 1.5419 32.179 2.2775 -0.017 4 0.8764 0.7189 2.5021 33.71123

28 62.2 2.09 -9.99 3.36 62.0777 3.3668 4 2.43889 125.7343 1.7233 0.14976 1.5735 38.356 3.4629 -0.014 4 0.9027 0.6989 2.5672 39.86652

29 84.9 3.94 -9.88 4.65 84.7791 4.6474 9 2.45248 131.1335 1.78887 0.18096 1.6079 51.614 4.7476 -0.011 4 0.9069 0.6842 2.574 53.66521

30 117 4.83 -9.88 4.13 116.879 4.1325 9 2.32538 133.4069 1.85557 0.21216 1.6434 69.991 4.1991 -0.008 4 0.8573 0.6856 2.4392 74.52877

31 79.7 4.35 -9.2 5.46 79.5874 5.4657 9 2.52432 131.7038 1.92142 0.24336 1.6781 46.283 5.6009 -0.012 3 0.9439 0.6471 2.6627 47.49525

32 55.8 2.22 -9.03 3.99 55.6895 3.9864 4 2.52441 125.911 1.98438 0.27456 1.7098 31.41 4.1337 -0.017 4 0.9553 0.6323 2.6885 32.09169

33 68.3 3.01 -9.32 4.42 68.1859 4.4144 4 2.49722 128.6323 2.0487 0.30576 1.7429 37.946 4.5511 -0.015 4 0.9447 0.6241 2.6566 39.00783

34 46.9 2.65 -9.2 5.67 46.7874 5.6639 3 2.68731 126.7817 2.11209 0.33696 1.7751 25.167 5.9317 -0.022 3 1 0.5961 2.873 25.16739

35 20.1 0.95 -9.31 4.74 19.9861 4.7533 3 2.90024 117.2009 2.17069 0.36816 1.8025 9.8835 5.3325 -0.058 3 1 0.587 3.1491 9.88354

36 50.3 3.04 -9.2 6.06 50.1874 6.0573 3 2.68837 127.9574 2.23467 0.39936 1.8353 26.128 6.3396 -0.022 3 1 0.5765 2.8815 26.12792

37 78.4 4.38 -9.09 5.59 78.2887 5.5947 9 2.53669 131.7139 2.30052 0.43056 1.87 40.636 5.7641 -0.014 3 0.9722 0.5749 2.7132 41.28471

38 61.5 3 -8.97 4.88 61.3902 4.8868 4 2.56052 128.3519 2.3647 0.46176 1.9029 31.018 5.0826 -0.019 3 0.9919 0.5587 2.7597 31.16572

39 55.8 2.49 -8.95 4.48 55.6905 4.4711 4 2.56058 126.7508 2.42807 0.49296 1.9351 27.524 4.675 -0.021 3 0.9982 0.5474 2.7733 27.55381

40 53 1.97 -8.74 3.72 52.893 3.7245 4 2.51889 124.9111 2.49053 0.52416 1.9664 25.632 3.9085 -0.023 4 0.9877 0.5422 2.742 25.82882

41 74.9 3.39 -8.52 4.53 74.7957 4.5324 4 2.47934 129.7279 2.55539 0.55536 2 36.12 4.6927 -0.016 4 0.967 0.5403 2.6832 36.88727

42 66.9 4.1 -8.32 6.15 66.7982 6.1379 4 2.61156 130.8434 2.62082 0.58656 2.0343 31.548 6.3886 -0.018 3 1 0.5202 2.8262 31.54832

43 26.6 1.33 -8.4 5.02 26.4972 5.0194 3 2.82477 120.3507 2.68099 0.61776 2.0632 11.543 5.5844 -0.051 3 1 0.5128 3.109 11.54316

44 15.4 0.51 -8.4 3.32 15.2972 3.334 3 2.89372 111.9973 2.73699 0.64896 2.088 6.0153 4.0605 -0.1 3 1 0.5068 3.2533 6.01533

45 43.6 2.29 -8.34 5.27 43.4979 5.2646 4 2.68586 125.5355 2.79976 0.68016 2.1196 19.201 5.6268 -0.031 3 1 0.4992 2.9434 19.20089

46 65.5 4.08 -8.06 6.23 65.4014 6.2384 3 2.62286 130.7561 2.86514 0.71136 2.1538 29.036 6.5242 -0.021 3 1 0.4913 2.8579 29.03562

47 30 1.19 -7.95 3.98 29.9027 3.9796 4 2.71798 119.8318 2.92505 0.74256 2.1825 12.361 4.4111 -0.049 3 1 0.4848 3.0218 12.36094

48 28.8 1.18 -7.95 4.11 28.7027 4.1111 4 2.74065 119.6701 2.98489 0.77376 2.2111 11.631 4.5883 -0.052 3 1 0.4785 3.0531 11.63109

49 31 1.3 -8.06 4.21 30.9014 4.2069 4 2.72368 120.5588 3.04517 0.80496 2.2402 12.435 4.6668 -0.05 3 1 0.4723 3.0349 12.43465

50 17.5 0.99 -7.86 5.66 17.4038 5.6884 3 2.99676 117.1653 3.10375 0.83616 2.2676 6.3063 6.9231 -0.098 3 1 0.4666 3.3727 6.30628

51 283.7 2.67 -7.07 0.94 283.613 0.9414 6 1.58445 131.2317 3.16936 0.86736 2.302 121.83 0.9521 -0.005 6 0.6206 0.6173 1.7363 163.6125

52 42.2 0.67 -5.2 1.58 42.1364 1.5901 5 2.3488 116.4651 3.2276 0.89856 2.329 16.706 1.722 -0.033 4 0.9781 0.4622 2.6713 16.99762

53 54.7 2.07 -4.32 3.78 54.6471 3.7879 4 2.51419 125.353 3.29027 0.92976 2.3605 21.757 4.0306 -0.024 3 1 0.4483 2.807 21.75665

54 65.3 3.84 -4.54 5.9 65.2444 5.8856 4 2.60415 130.3066 3.35543 0.96096 2.3945 25.847 6.2047 -0.021 3 1 0.4419 2.8783 25.84668

55 104.4 4.27 -4.44 4.09 104.346 4.0922 9 2.35261 132.2286 3.42154 0.99216 2.4294 41.543 4.2309 -0.013 4 0.9573 0.4513 2.6039 43.04524

56 175.8 8.88 -6.02 5.05 175.726 5.0533 9 2.29388 137.28 3.49018 1.02336 2.4668 69.821 5.1557 -0.008 9 0.9224 0.4581 2.5071 74.56432

57 40.4 1.78 -6.59 4.41 40.3193 4.4148 4 2.65448 123.507 3.55193 1.05456 2.4974 14.722 4.8412 -0.042 3 1 0.4237 2.988 14.72242

58 75.2 3.21 -6.81 4.27 75.1167 4.2734 4 2.45883 129.3391 3.6166 1.08576 2.5308 28.251 4.4895 -0.022 3 1 0.4181 2.7534 28.25146

59 131.1 5.45 -6.89 4.16 131.016 4.1598 9 2.29758 134.5691 3.68389 1.11696 2.5669 49.605 4.2802 -0.013 4 0.9432 0.4335 2.5494 52.16792

60 311.3 6.73 -6.94 2.16 311.215 2.1625 6 1.84955 137.28 3.75253 1.14816 2.6044 118.06 2.1889 -0.005 5 0.7467 0.5104 2.0301 148.3062

61 442.9 4.56 -6.64 1.03 442.819 1.0298 6 1.49642 136.2348 3.82065 1.17936 2.6413 166.21 1.0387 -0.004 6 0.6037 0.5757 1.6496 238.8348

62 427.4 4.73 -5.22 1.11 427.336 1.1069 6 1.53102 136.4158 3.88885 1.21056 2.6783 158.1 1.117 -0.004 6 0.6211 0.5617 1.6907 224.7856

63 156.6 4.8 -5.22 3.07 156.536 3.0664 5 2.14531 134.0739 3.95589 1.24176 2.7141 56.217 3.1459 -0.011 5 0.8928 0.4313 2.4001 62.18895

64 135.8 6.36 -5.36 4.68 135.734 4.6856 9 2.33015 135.7852 4.02378 1.27296 2.7508 47.88 4.8288 -0.013 4 0.9729 0.3947 2.6054 49.13515

65 359.2 7.95 -7.87 2.21 359.104 2.2139 8 1.82537 137.28 4.09242 1.30416 2.7883 127.32 2.2394 -0.005 5 0.7489 0.484 2.0128 162.3989

C-6     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 134.6 1.26 0.04 0.94 134.6 0.9361 6 1.81213 123.9191 0.06196 0 0.062 2171.4 0.9365 2E-05 6 0.4617 2 1.5979 254.3002

2 58.2 0.77 -0.02 1.32 58.1998 1.323 5 2.18892 118.2708 0.12109 0 0.1211 479.61 1.3258 -2E-05 6 0.6029 2 1.961 109.7783

3 61.4 1.15 0.04 1.87 61.4005 1.873 5 2.267 121.3364 0.18176 0 0.1818 336.8 1.8785 5E-05 5 0.6403 2 2.0518 115.7136

4 136.9 1.98 -0.15 1.45 136.898 1.4463 6 1.9364 127.2676 0.2454 0 0.2454 556.86 1.4489 -8E-05 6 0.5244 2 1.7397 258.2964

5 32 0.22 -0.6 0.7 31.9927 0.6877 5 2.25301 107.6449 0.29922 0 0.2992 105.92 0.6942 -0.001 6 0.6253 2 1.9978 59.90586

6 22.7 0.14 -0.72 0.63 22.6912 0.617 5 2.36528 103.4998 0.35097 0 0.351 63.653 0.6267 -0.002 5 0.6691 2 2.1062 42.22673

7 22.6 0.13 -0.83 0.56 22.5898 0.5755 5 2.35429 102.9467 0.40244 0 0.4024 55.132 0.5859 -0.003 5 0.6742 1.9189 2.1108 40.23763

8 42.3 0.51 -0.94 1.21 42.2885 1.206 5 2.27686 114.4774 0.45968 0 0.4597 90.995 1.2193 -0.002 5 0.6677 1.7448 2.0897 68.97601

9 192.2 4.68 -1.15 2.43 192.186 2.4351 5 2.01171 134.389 0.52688 0 0.5269 363.77 2.4418 -4E-04 8 0.6022 1.5218 1.9092 275.6491

10 119.3 3.76 -2.79 3.15 119.266 3.1526 5 2.22814 131.6238 0.59269 0 0.5927 200.23 3.1684 -0.002 8 0.6877 1.4897 2.1252 167.0736

11 47.4 1.89 -6.51 3.98 47.3203 3.9941 4 2.5745 124.3363 0.65486 0 0.6549 71.261 4.0501 -0.01 4 0.8202 1.4822 2.4652 65.36973

12 64.5 2.6 -7.66 4.04 64.4062 4.0369 4 2.48509 127.4218 0.71857 0 0.7186 88.632 4.0824 -0.009 4 0.7998 1.3628 2.4028 82.02389

13 60.6 2.32 -6.96 3.84 60.5148 3.8338 4 2.48723 126.436 0.78178 0 0.7818 76.406 3.884 -0.008 4 0.8104 1.278 2.4231 72.14398

14 51.4 1.73 -7.07 3.37 51.3135 3.3714 4 2.49771 123.8866 0.84373 0 0.8437 59.818 3.4278 -0.01 4 0.8237 1.205 2.4507 57.47701

15 68.4 2.81 -6.75 4.11 68.3174 4.1132 4 2.47382 128.1339 0.90779 0 0.9078 74.256 4.1686 -0.007 4 0.8247 1.1347 2.4455 72.28842

16 80.1 3.51 -6.51 4.39 80.0203 4.3864 4 2.44944 130.1471 0.97287 0 0.9729 81.252 4.4404 -0.006 4 0.8247 1.0717 2.4375 80.06421

17 99.8 4.32 -6.79 4.33 99.7169 4.3323 9 2.38426 132.2031 1.03897 0 1.039 94.977 4.3779 -0.005 9 0.8084 1.0149 2.3866 94.64512

18 82.9 3.9 -6.55 4.71 82.8198 4.709 9 2.46337 131.0019 1.10447 0 1.1045 73.986 4.7727 -0.006 4 0.8477 0.9643 2.4817 74.47068

19 79.4 3.54 -6.21 4.46 79.324 4.4627 4 2.45761 130.188 1.16956 0 1.1696 66.824 4.5295 -0.006 4 0.8544 0.918 2.491 67.80538

20 41.8 1.74 -5.71 4.17 41.7301 4.1697 4 2.62643 123.4246 1.23128 0 1.2313 32.892 4.2964 -0.01 4 0.9327 0.8682 2.689 33.22893

21 51.3 2.2 -5.71 4.29 51.2301 4.2944 4 2.57283 125.6412 1.2941 0 1.2941 38.588 4.4056 -0.008 4 0.9189 0.8311 2.6449 39.22263

22 51.1 2.28 -5.37 4.46 51.0343 4.4676 4 2.58638 125.8932 1.35704 0 1.357 36.607 4.5896 -0.008 4 0.9328 0.7929 2.6736 37.22409

23 43 1.85 -5.49 4.3 42.9328 4.3091 4 2.6277 123.9424 1.41902 0 1.419 29.255 4.4564 -0.01 4 0.9597 0.7545 2.7364 29.60376

24 40.7 1.14 -7.06 2.81 40.6136 2.8069 4 2.51783 120.2644 1.47915 0.02184 1.4573 26.854 2.913 -0.014 4 0.9241 0.7439 2.6381 27.51426

25 42.6 0.9 -6.22 2.11 42.5239 2.1165 5 2.42291 118.6468 1.53847 0.05304 1.4854 27.592 2.1959 -0.012 4 0.8911 0.7391 2.5479 28.62962

26 42.1 0.92 -6.06 2.2 42.0258 2.1891 5 2.43621 118.7789 1.59786 0.08424 1.5136 26.709 2.2757 -0.013 4 0.9005 0.7244 2.569 27.67804

27 71.9 3.01 -5.59 4.19 71.8316 4.1904 4 2.46529 128.7593 1.66224 0.11544 1.5468 45.364 4.2896 -0.007 4 0.9068 0.7087 2.5815 46.99826

28 85.4 4.78 -4.57 5.6 85.3441 5.6009 9 2.51359 132.5638 1.72852 0.14664 1.5819 52.858 5.7166 -0.006 4 0.9269 0.6889 2.6299 54.43584

29 62.8 2.83 -4.35 4.51 62.7468 4.5102 4 2.52828 127.9783 1.79251 0.17784 1.6147 37.75 4.6428 -0.008 4 0.9419 0.6716 2.6652 38.68894

30 72.2 3.7 -4.7 5.13 72.1425 5.1287 4 2.53033 130.28 1.85765 0.20904 1.6486 42.633 5.2643 -0.008 4 0.9444 0.6578 2.6676 43.69714

31 37.9 1.65 -4.87 4.37 37.8404 4.3604 4 2.67041 122.7973 1.91905 0.24024 1.6788 21.397 4.5934 -0.016 3 1 0.6303 2.8497 21.39691

32 73.8 2.6 -6.11 3.52 73.7252 3.5266 4 2.40217 127.7514 1.98293 0.27144 1.7115 41.918 3.6241 -0.01 4 0.9029 0.6478 2.5504 43.9222

33 20.7 0.7 -6.4 3.37 20.6217 3.3945 4 2.79616 115.0428 2.04045 0.30264 1.7378 10.692 3.7673 -0.041 3 1 0.6089 3.0305 10.69234

34 19.8 0.5 -5.28 2.54 19.7354 2.5335 4 2.73374 112.4737 2.09668 0.33384 1.7628 10.006 2.8347 -0.04 3 1 0.6002 2.9828 10.00581

35 22.9 0.8 -4.81 3.49 22.8411 3.5025 4 2.77033 116.2692 2.15482 0.36504 1.7898 11.558 3.8673 -0.034 3 1 0.5912 3.0101 11.55803

36 62.8 3.26 -6.08 5.2 62.7256 5.1972 4 2.57436 129.0125 2.21932 0.39624 1.8231 33.189 5.3879 -0.014 3 0.9861 0.5848 2.7557 33.44046

37 80.8 3.66 -3.13 4.53 80.7617 4.5319 4 2.45764 130.4758 2.28456 0.42744 1.8571 42.257 4.6638 -0.008 4 0.9398 0.5894 2.6295 43.71256

38 59.6 2.67 -3.3 4.48 59.5596 4.4829 4 2.54159 127.4254 2.34828 0.45864 1.8896 30.276 4.6669 -0.012 3 0.9833 0.5654 2.74 30.57108

39 18.8 0.76 -5 4.04 18.7388 4.0558 3 2.87718 115.411 2.40598 0.48984 1.9161 8.5238 4.6532 -0.052 3 1 0.5522 3.1642 8.52381

40 104.5 5.82 -1.41 5.57 104.483 5.5703 9 2.45799 134.4977 2.47323 0.52104 1.9522 52.254 5.7054 -0.006 4 0.945 0.5606 2.6313 54.0439

41 73.9 3.92 -1.4 5.31 73.8829 5.3057 9 2.53493 130.7608 2.53861 0.55224 1.9864 35.917 5.4945 -0.009 3 0.9869 0.5371 2.7375 36.21444

42 22.3 0.7 -2.31 3.15 22.2717 3.143 4 2.74917 115.2306 2.59623 0.58344 2.0128 9.7753 3.5577 -0.038 3 1 0.5257 3.0474 9.77526

43 15.3 1 -3.41 6.56 15.2583 6.5538 3 3.08028 116.9179 2.65468 0.61464 2.04 6.1781 7.9343 -0.068 3 1 0.5187 3.4162 6.17809

44 69.5 2.61 -3.76 3.75 69.454 3.7579 4 2.44002 127.6339 2.7185 0.64584 2.0727 32.198 3.911 -0.014 4 0.9628 0.5234 2.6631 33.01336

45 58.5 2.84 -2.33 4.85 58.4715 4.8571 4 2.57271 127.832 2.78242 0.67704 2.1054 26.451 5.0997 -0.015 3 1 0.5026 2.8121 26.45087

46 56.5 2.84 -3.67 5.04 56.4551 5.0306 4 2.59423 127.7464 2.84629 0.70824 2.1381 25.074 5.2976 -0.018 3 1 0.4949 2.8404 25.07368

47 28.6 1.32 -3.77 4.64 28.5539 4.6228 3 2.77666 120.4778 2.90653 0.73944 2.1671 11.835 5.1467 -0.039 3 1 0.4883 3.0783 11.83492

48 26.6 1.19 -3.98 4.47 26.5513 4.4819 3 2.7909 119.5418 2.9663 0.77064 2.1957 10.742 5.0456 -0.045 3 1 0.4819 3.1058 10.74164

49 14.2 0.33 -3.9 2.36 14.1523 2.3318 4 2.83085 108.6223 3.02061 0.80184 2.2188 5.017 2.9645 -0.097 3 1 0.4769 3.2455 5.01703

50 441 5.72 -2.38 1.3 440.971 1.2971 6 1.581 137.28 3.08925 0.83304 2.2562 194.08 1.3063 -0.002 6 0.6047 0.6326 1.7005 261.8031

51 64.9 2.1 32 3.21 65.2917 3.2163 5 2.40937 125.8924 3.1522 0.86424 2.288 27.159 3.3795 0.0232 4 0.9789 0.4701 2.6787 27.60547

52 75.7 4.16 1.05 5.49 75.7129 5.4944 9 2.53982 131.2553 3.21783 0.89544 2.3224 31.216 5.7383 -0.011 3 1 0.4556 2.7962 31.21576

53 59.3 2.14 -2.87 3.62 59.2649 3.6109 4 2.47473 125.7942 3.28072 0.92664 2.3541 23.782 3.8225 -0.02 4 1 0.4495 2.7627 23.78173

54 37.2 2.17 -2.19 5.84 37.1732 5.8375 3 2.76551 124.7584 3.3431 0.95784 2.3853 14.183 6.4144 -0.033 3 1 0.4436 3.0795 14.18297

55 27.7 1.74 -2.53 6.31 27.669 6.2886 3 2.8788 122.4224 3.40431 0.98904 2.4153 10.046 7.1709 -0.048 3 1 0.4381 3.2248 10.04637

56 28.4 1.55 -3.04 5.48 28.3628 5.4649 3 2.8286 121.6367 3.46513 1.02024 2.4449 10.184 6.2255 -0.05 3 1 0.4328 3.181 10.18354

57 23.4 1.03 -2.65 4.43 23.3676 4.4078 3 2.82752 118.1738 3.52422 1.05144 2.4728 8.0247 5.1907 -0.063 3 1 0.4279 3.2136 8.02472

58 133.3 2.85 -1.55 2.13 133.281 2.1383 5 2.06857 129.8673 3.58915 1.08264 2.5065 51.742 2.1975 -0.009 5 0.848 0.4813 2.308 58.99144

59 431.8 7.46 0.7 1.73 431.809 1.7276 6 1.69188 137.28 3.65779 1.11384 2.544 168.3 1.7424 -0.002 6 0.6716 0.5548 1.8403 224.4978

60 348.5 3.16 2.58 0.91 348.532 0.9067 6 1.51434 132.9673 3.72428 1.14504 2.5792 133.69 0.9165 -0.003 6 0.6124 0.5795 1.6801 188.8259

61 65.9 2.95 11.81 4.47 66.0446 4.4667 4 2.51027 128.4071 3.78848 1.17624 2.6122 23.832 4.7385 -0.005 3 1 0.4051 2.8237 23.83246

62 37.4 1.54 11.74 4.09 37.5437 4.1019 4 2.65447 122.2733 3.84962 1.20744 2.6422 12.752 4.5705 -0.011 3 1 0.4005 3.0207 12.7524

63 158.5 5.12 18.75 3.23 158.73 3.2256 8 2.15921 134.58 3.91691 1.23864 2.6783 57.803 3.3072 0.0007 4 0.8942 0.4359 2.4082 63.77243

C-7     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 132.1 2.75 -0.47 2.08 132.094 2.0819 5 2.06246 129.5841 0.06479 0 0.0648 2037.7 2.0829 -3E-04 6 0.5677 2 1.8758 249.5576

2 38.1 1.42 -0.01 3.72 38.0999 3.7271 4 2.62124 121.7156 0.12565 0 0.1257 302.22 3.7394 -2E-05 4 0.775 2 2.4123 71.7776

3 47.9 1.26 -0.05 2.62 47.8994 2.6305 5 2.44562 121.3991 0.18635 0 0.1864 256.04 2.6408 -8E-05 5 0.7099 2 2.2339 90.18557

4 83.8 2.44 -0.39 2.91 83.7952 2.9119 5 2.30336 127.5989 0.25015 0 0.2502 333.98 2.9206 -3E-04 5 0.6662 2 2.1113 157.9141

5 37.7 0.74 -0.39 1.96 37.6952 1.9631 5 2.44308 116.9206 0.30861 0 0.3086 121.15 1.9793 -8E-04 5 0.7103 2 2.2196 70.66692

6 27.8 0.48 -0.66 1.73 27.7919 1.7271 4 2.51571 113.01 0.36511 0 0.3651 75.118 1.7501 -0.002 5 0.7379 2 2.2851 51.84123

7 53.5 0.67 -0.66 1.26 53.4919 1.2525 5 2.20367 117.0471 0.42364 0 0.4236 125.27 1.2625 -9E-04 6 0.6362 1.7903 2.0115 89.78901

8 287.5 5.96 -0.81 2.07 287.49 2.0731 6 1.85319 137.1403 0.49221 0 0.4922 583.08 2.0767 -2E-04 8 0.5436 1.5159 1.7596 411.1734

9 129.2 4.87 -1.13 3.77 129.186 3.7698 8 2.26722 133.7114 0.55906 0 0.5591 230.08 3.7861 -6E-04 8 0.6983 1.5612 2.1573 189.789

10 71.3 3 -1.58 4.2 71.2807 4.2087 4 2.46893 128.7162 0.62342 0 0.6234 113.34 4.2459 -0.002 9 0.7783 1.5094 2.3592 100.7938

11 66.2 2.53 -2.43 3.82 66.1703 3.8235 4 2.45981 127.288 0.68707 0 0.6871 95.308 3.8636 -0.003 4 0.7849 1.4034 2.3685 86.85275

12 59.7 2.42 -2.7 4.05 59.667 4.0559 4 2.50921 126.7104 0.75042 0 0.7504 78.511 4.1075 -0.003 4 0.8136 1.3226 2.4354 73.64106

13 65.9 2.24 -1.42 3.41 65.8826 3.4 4 2.42401 126.3866 0.81361 0 0.8136 79.975 3.4425 -0.002 5 0.7916 1.2312 2.3701 75.71441

14 68.9 2.64 -1.18 3.83 68.8856 3.8324 4 2.44871 127.6975 0.87746 0 0.8775 77.505 3.8819 -0.001 4 0.8107 1.1639 2.4125 74.80685

15 59.2 2.22 -1.07 3.75 59.1869 3.7508 4 2.48701 126.0595 0.94049 0 0.9405 61.932 3.8114 -0.001 4 0.8346 1.1033 2.4675 60.73628

16 86.3 3.19 -0.85 3.7 86.2896 3.6969 4 2.37181 129.6316 1.00531 0 1.0053 84.834 3.7404 -7E-04 4 0.7995 1.0418 2.3674 83.96761

17 84.5 3.41 -1.78 4.03 84.4782 4.0365 4 2.40671 130.0678 1.07034 0 1.0703 77.926 4.0883 -0.002 4 0.8215 0.9906 2.4172 78.0864

18 78.9 4 -2.88 5.07 78.8648 5.072 9 2.50176 131.0678 1.13588 0 1.1359 68.431 5.1461 -0.003 4 0.8668 0.9404 2.5278 69.08046

19 44.9 2.01 -2.55 4.47 44.8688 4.4797 4 2.62616 124.6569 1.1982 0 1.1982 36.447 4.6026 -0.004 4 0.927 0.8911 2.6781 36.77897

20 52.4 2.31 -2.65 4.42 52.3676 4.4111 4 2.57465 126.0517 1.26123 0 1.2612 40.521 4.52 -0.004 4 0.9148 0.8516 2.6382 41.13186

21 56 2.02 -2.43 3.62 55.9703 3.6091 4 2.49192 125.2324 1.32385 0 1.3239 41.279 3.6965 -0.003 4 0.8911 0.819 2.5681 42.29815

22 56.7 2.83 1.09 4.99 56.7133 4.99 4 2.5903 127.7318 1.38771 0 1.3877 39.868 5.1152 0.0014 4 0.9371 0.7756 2.6809 40.55441

23 27.8 0.82 1.2 2.95 27.8147 2.9481 4 2.65671 116.9303 1.44618 0 1.4462 18.233 3.1098 0.0033 4 0.9827 0.7356 2.7935 18.33225

24 26.1 0.65 1.2 2.5 26.1147 2.489 4 2.63214 115.0765 1.50372 0.01872 1.485 16.573 2.6411 0.0028 4 0.9807 0.7172 2.7835 16.68172

25 40.6 1.03 1.66 2.55 40.6203 2.5357 4 2.48875 119.5223 1.56348 0.04992 1.5136 25.805 2.6372 0.0018 4 0.921 0.7191 2.6229 26.54482

26 80.9 2.91 2.21 3.6 80.9271 3.5958 4 2.38123 128.8029 1.62788 0.08112 1.5468 51.268 3.6697 0.001 4 0.8727 0.718 2.4919 53.80591

27 69.1 2.44 2.76 3.52 69.1338 3.5294 4 2.42142 127.1298 1.69144 0.11232 1.5791 42.709 3.6179 0.0013 4 0.8947 0.6989 2.5455 44.54816

28 62.1 2.48 3.05 3.99 62.1373 3.9912 4 2.49207 126.9886 1.75494 0.14352 1.6114 37.472 4.1072 0.0013 4 0.9277 0.6769 2.6283 38.62874

29 81 3.13 2.4 3.86 81.0294 3.8628 4 2.40415 129.3392 1.81961 0.17472 1.6449 48.155 3.9515 -2E-05 4 0.8936 0.6742 2.5343 50.47025

30 27.2 0.85 1.93 3.12 27.2236 3.1223 4 2.6798 117.1409 1.87818 0.20592 1.6723 15.156 3.3537 -0.003 3 1 0.6327 2.8789 15.15642

31 54 1 -1.06 1.86 53.987 1.8523 5 2.30625 119.9999 1.93818 0.23712 1.7011 30.598 1.9213 -0.006 5 0.8714 0.6612 2.4685 32.52479

32 25.4 0.45 -0.27 1.78 25.3967 1.7719 4 2.55409 112.3179 1.99434 0.26832 1.726 13.559 1.9229 -0.012 4 0.9907 0.6158 2.7781 13.62075

33 21.2 0.64 -0.25 3.03 21.1969 3.0193 4 2.75518 114.4542 2.05156 0.29952 1.752 10.927 3.3428 -0.017 3 1 0.6039 2.9923 10.92745

34 28.9 1.29 -0.57 4.47 28.893 4.4648 3 2.76265 120.3384 2.11173 0.33072 1.781 15.037 4.8168 -0.014 3 1 0.5941 2.9795 15.03711

35 77 2.98 0.38 3.87 77.0047 3.8699 4 2.4194 128.8556 2.17616 0.36192 1.8142 41.245 3.9824 -0.004 4 0.9211 0.6086 2.5854 43.03819

36 63.3 2.19 0.98 3.46 63.312 3.4591 4 2.44138 126.1243 2.23922 0.39312 1.8461 33.082 3.5859 -0.005 4 0.938 0.5933 2.6258 34.24456

37 54.4 3.54 1.43 6.49 54.4175 6.5053 3 2.6884 129.2689 2.30386 0.42432 1.8795 27.727 6.7929 -0.006 3 1 0.563 2.8845 27.72685

38 90.5 4.89 1.77 5.4 90.5217 5.402 9 2.4854 132.874 2.37029 0.45552 1.9148 46.037 5.5473 -0.004 4 0.9545 0.5677 2.6609 47.29797

39 72.7 3.12 1.84 4.29 72.7225 4.2903 4 2.4694 129.052 2.43482 0.48672 1.9481 36.08 4.4389 -0.005 4 0.9576 0.5574 2.665 37.02512

40 119.8 4.78 1.14 3.99 119.814 3.9895 9 2.3067 133.3913 2.50152 0.51792 1.9836 59.141 4.0746 -0.004 4 0.8875 0.5725 2.4758 63.47294

41 23.6 1.11 0.52 4.71 23.6064 4.7021 3 2.84281 118.7459 2.56089 0.54912 2.0118 10.461 5.2743 -0.024 3 1 0.526 3.1268 10.46118

42 22.9 0.5 0.52 2.19 22.9064 2.1828 4 2.64328 112.8371 2.61731 0.58032 2.037 9.9603 2.4644 -0.027 3 1 0.5195 2.9508 9.96032

43 33.3 1.46 0.86 4.39 33.3105 4.383 4 2.71197 121.5912 2.6781 0.61152 2.0666 14.823 4.7662 -0.018 3 1 0.512 2.9814 14.82274

44 113.8 5.32 1.47 4.67 113.818 4.6741 9 2.37481 134.0492 2.74513 0.64272 2.1024 52.831 4.7897 -0.005 4 0.9277 0.5289 2.5668 55.51975

45 25.1 1.48 0.73 5.87 25.1089 5.8943 3 2.88957 121.0014 2.80563 0.67392 2.1317 10.463 6.6358 -0.028 3 1 0.4964 3.1896 10.46264

46 19.7 0.79 0.93 3.99 19.7114 4.0078 3 2.85695 115.8177 2.86354 0.70512 2.1584 7.8057 4.689 -0.038 3 1 0.4902 3.1969 7.80565

47 25 0.88 0.79 3.49 25.0097 3.5186 4 2.74136 117.1878 2.92213 0.73632 2.1858 10.105 3.9842 -0.031 3 1 0.4841 3.0647 10.10496

48 158.1 3.5 0.75 2.21 158.109 2.2137 5 2.03177 131.7872 2.98802 0.76752 2.2205 69.859 2.2563 -0.005 5 0.7996 0.5529 2.2166 81.04901

49 411 3.08 2.47 0.75 411.03 0.7493 6 1.40495 133.182 3.05462 0.79872 2.2559 180.85 0.755 -0.002 6 0.5386 0.6651 1.5268 256.4597

50 81.1 2.46 -5.87 3.04 81.0282 3.036 5 2.32656 127.5767 3.1184 0.82992 2.2885 34.044 3.1575 -0.016 4 0.94 0.4843 2.5757 35.65749

51 20.3 0.76 -8.21 3.77 20.1995 3.7625 3 2.8313 115.5941 3.1762 0.86112 2.3151 7.3532 4.4645 -0.085 3 1 0.4571 3.2054 7.35322

52 36.4 1.33 -8.31 3.65 36.2983 3.6641 4 2.63161 121.1183 3.23676 0.89232 2.3444 14.102 4.0228 -0.045 3 1 0.4513 2.9521 14.1021

53 58.5 3.22 -8.27 5.51 58.3988 5.5138 4 2.61414 128.7478 3.30113 0.92352 2.3776 23.174 5.8442 -0.028 3 1 0.445 2.8945 23.1735

54 122.7 4.02 -8.44 3.28 122.597 3.279 5 2.23379 132.1803 3.36722 0.95472 2.4125 49.421 3.3717 -0.013 4 0.905 0.4743 2.4678 53.4455

55 202.1 4.03 -8.44 2 201.997 1.9951 6 1.92988 133.4164 3.43393 0.98592 2.448 81.112 2.0296 -0.008 5 0.776 0.5216 2.1264 97.87751

56 125.3 2.82 -5.83 2.25 125.229 2.2519 5 2.10334 129.6379 3.49875 1.01712 2.4816 49.052 2.3166 -0.012 5 0.8607 0.4801 2.3446 55.23776

57 34.8 2 -5.96 5.77 34.7271 5.7592 3 2.78198 123.9955 3.56075 1.04832 2.5124 12.405 6.4172 -0.047 3 1 0.4212 3.1237 12.40485

58 45.2 2.22 -5.98 4.91 45.1268 4.9195 4 2.65356 125.398 3.62345 1.07952 2.5439 16.315 5.349 -0.036 3 1 0.4159 2.9819 16.31467

59 321.7 3.01 -8.23 0.94 321.599 0.936 6 1.54715 132.4153 3.68966 1.11072 2.5789 123.27 0.9468 -0.005 6 0.6273 0.5718 1.7194 171.8096

60 76.6 0.86 2.01 1.12 76.6246 1.1224 5 2.05082 119.7504 3.74953 1.14192 2.6076 27.947 1.1801 -0.014 5 0.8722 0.4554 2.3588 31.36279

61 29.1 0 69.3 0 29.9482 0 0 0 769.6 4.13433 1.17312 2.9612 8.7174 0 0.1479 0 1 0.3573 0 0

C-8     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 142.6 2.04 0.96 1.43 142.612 1.4305 6 1.92056 127.5857 0.06379 0 0.0638 2234.5 1.4311 0.0005 6 0.51 2 1.7243 269.4393

2 97.7 1.78 0.26 1.82 97.7032 1.8218 5 2.11088 125.6658 0.12663 0 0.1266 770.59 1.8242 0.0002 6 0.5832 2 1.9088 184.4359

3 243.3 4.19 10.14 1.72 243.424 1.7213 6 1.82963 134.1562 0.1937 0 0.1937 1255.7 1.7227 0.003 6 0.4936 2 1.6651 459.7459

4 63.6 1.32 3.76 2.07 63.646 2.074 5 2.28483 122.4328 0.25492 0 0.2549 248.67 2.0823 0.0043 5 0.6524 2 2.0744 119.8197

5 31.3 0.37 -0.15 1.17 31.2982 1.1822 5 2.38056 111.3953 0.31062 0 0.3106 99.761 1.194 -4E-04 5 0.6801 2 2.1401 58.57161

6 33 0.48 -0.19 1.45 32.9977 1.4547 5 2.4118 113.4287 0.36733 0 0.3673 88.831 1.471 -4E-04 5 0.6975 2 2.1789 61.67677

7 74.8 1.25 -0.23 1.67 74.7972 1.6712 5 2.16998 122.4278 0.42855 0 0.4286 173.54 1.6808 -2E-04 6 0.6304 1.7678 1.9955 124.252

8 308.7 4.15 3.19 1.34 308.739 1.3442 6 1.68174 134.6658 0.49588 0 0.4959 621.61 1.3463 0.0008 6 0.4803 1.4392 1.5933 419.2468

9 133.4 5.95 54.02 4.44 134.061 4.4383 9 2.31426 135.2674 0.56351 0 0.5635 236.9 4.457 0.0291 9 0.7173 1.5713 2.2065 198.247

10 63 3.03 87.35 4.73 64.0692 4.7293 4 2.53755 128.5288 0.62778 0 0.6278 101.06 4.7761 0.0991 9 0.804 1.5216 2.4262 91.22796

11 87.2 4.35 62.55 4.94 87.9656 4.9451 9 2.46318 131.9479 0.69375 0 0.6938 125.8 4.9844 0.0516 9 0.7898 1.3957 2.3795 115.1138

12 70.4 3.77 44.52 5.31 70.9449 5.314 4 2.54678 130.3763 0.75894 0 0.7589 92.479 5.3714 0.0457 9 0.8301 1.3177 2.4777 87.40163

13 72.6 3.54 61.67 4.81 73.3548 4.8259 4 2.50551 129.9972 0.82394 0 0.8239 88.03 4.8807 0.0612 9 0.8245 1.229 2.4551 84.24774

14 71.1 3.54 69.31 4.92 71.9484 4.9202 4 2.51736 129.95 0.88891 0 0.8889 79.94 4.9817 0.0702 9 0.8385 1.1573 2.4842 77.72193

15 82.6 4.69 86.59 5.6 83.6599 5.606 9 2.51929 132.3761 0.9551 0 0.9551 86.593 5.6708 0.0754 9 0.8488 1.0908 2.5029 85.26167

16 78.8 4.21 100.58 5.26 80.0311 5.2605 9 2.50992 131.478 1.02084 0 1.0208 77.397 5.3284 0.0917 9 0.8543 1.0311 2.5094 76.99403

17 120.5 6.58 118.83 5.38 121.954 5.3955 9 2.40703 135.7729 1.08873 0 1.0887 111.02 5.4441 0.0708 9 0.8229 0.9768 2.4185 111.5781

18 80.5 4.29 68.75 5.26 81.3415 5.2741 9 2.50633 131.6553 1.15455 0 1.1546 69.453 5.35 0.0617 9 0.8708 0.9269 2.5361 70.2399

19 46.1 1.97 51.14 4.21 46.726 4.2161 4 2.59504 124.6088 1.21686 0 1.2169 37.399 4.3288 0.0809 4 0.9174 0.8796 2.6507 37.83295

20 51.4 1.76 60.32 3.37 52.1383 3.3756 4 2.49315 124.0513 1.27888 0 1.2789 39.769 3.4605 0.0854 4 0.8862 0.8454 2.5609 40.63559

21 81.9 3.65 83.74 4.39 82.925 4.4016 4 2.44056 130.5202 1.34414 0 1.3441 60.694 4.4741 0.0739 4 0.8699 0.8121 2.5099 62.61296

22 51.6 1.37 94.22 2.59 52.7533 2.597 5 2.41091 122.247 1.40527 0 1.4053 36.54 2.6681 0.1321 4 0.8719 0.7808 2.5075 37.89203

23 41.4 0.99 81.31 2.33 42.3952 2.3352 5 2.45137 119.3368 1.46494 0 1.4649 27.94 2.4188 0.143 4 0.8989 0.7464 2.5709 28.87413

24 41.8 1.38 80.43 3.22 42.7845 3.2255 4 2.5416 121.7893 1.52583 0.00312 1.5227 27.096 3.3448 0.1403 4 0.9412 0.7099 2.6749 27.68183

25 52 1.45 87.3 2.72 53.0686 2.7323 5 2.42403 122.6768 1.58717 0.03432 1.5529 33.153 2.8166 0.1214 4 0.8966 0.709 2.5537 34.49459

26 76.4 3.98 146.58 5.08 78.1941 5.0899 9 2.5053 131.0103 1.65267 0.06552 1.5872 48.226 5.1998 0.137 4 0.9255 0.6871 2.6256 49.70466

27 62.4 2.73 146.06 4.24 64.1878 4.2532 4 2.50279 127.7705 1.71656 0.09672 1.6198 38.566 4.37 0.1668 4 0.9321 0.6724 2.6387 39.69837

28 92.5 5.6 28.01 6.03 92.8428 6.0317 9 2.51651 133.9277 1.78352 0.12792 1.6556 55.001 6.1498 0.0207 3 0.9352 0.6579 2.6427 56.61863

29 147.8 4.65 5.55 3.14 147.868 3.1447 5 2.16905 133.7026 1.85037 0.15912 1.6913 86.337 3.1846 0.0017 5 0.799 0.6875 2.2798 94.8703

30 56.7 2.26 20.89 3.97 56.9557 3.968 4 2.51621 126.0965 1.91342 0.19032 1.7231 31.944 4.1059 0.0239 4 0.9529 0.6283 2.6807 32.68572

31 22.1 0.89 14.06 3.99 22.2721 3.996 3 2.81548 116.9877 1.97192 0.22152 1.7504 11.597 4.3842 0.039 3 1 0.6045 3.042 11.59747

32 18.2 0.7 13.98 3.78 18.3711 3.8103 3 2.86673 114.761 2.0293 0.25272 1.7766 9.1985 4.2835 0.0461 3 1 0.5956 3.1162 9.19848

33 48.6 1.9 18.05 3.88 48.8209 3.8918 4 2.55695 124.451 2.09152 0.28392 1.8076 25.852 4.066 0.0217 4 0.9833 0.5906 2.7501 26.08404

34 70.4 2.18 46.75 3.07 70.9722 3.0716 5 2.36981 126.3694 2.15471 0.31512 1.8396 37.409 3.1678 0.0443 4 0.9068 0.6056 2.5447 39.38712

35 56.9 1.51 57.62 2.62 57.6053 2.6213 5 2.38573 123.1735 2.21629 0.34632 1.87 29.62 2.7262 0.0687 4 0.9218 0.5916 2.5802 30.96873

36 67.4 2.3 69.12 3.36 68.246 3.3702 4 2.41068 126.6659 2.27963 0.37752 1.9021 34.681 3.4866 0.0697 4 0.931 0.5792 2.6006 36.11203

37 93.8 5.98 144.74 6.25 95.5716 6.2571 9 2.52162 134.4787 2.34687 0.40872 1.9382 48.1 6.4146 0.1074 3 0.9695 0.5561 2.6976 48.99581

38 107.3 7.51 88.44 6.92 108.383 6.9292 9 2.52522 136.4525 2.41509 0.43992 1.9752 53.65 7.0871 0.0559 3 0.9721 0.5451 2.6999 54.59117

39 54.9 4 74.45 7.15 55.8113 7.167 3 2.71328 130.2245 2.4802 0.47112 2.0091 26.545 7.5003 0.0917 3 1 0.5267 2.9284 26.54495

40 33.4 2.38 26.72 7.05 33.7271 7.0567 3 2.85419 125.1971 2.5428 0.50232 2.0405 15.283 7.6321 0.0456 3 1 0.5186 3.1058 15.28277

41 35.7 1.63 16.84 4.53 35.9061 4.5396 4 2.69895 122.5801 2.60409 0.53352 2.0706 16.083 4.8946 0.0204 3 1 0.511 2.9616 16.08348

42 31.2 0.94 20.3 2.98 31.4485 2.989 4 2.61965 118.2291 2.66321 0.56472 2.0985 13.717 3.2656 0.0312 3 1 0.5042 2.9066 13.71714

43 99.5 4.03 55.16 4.02 100.175 4.023 4 2.35803 131.7058 2.72906 0.59592 2.1331 45.682 4.1356 0.0346 4 0.9279 0.5218 2.5634 48.05112

44 43.3 1.95 50.49 4.43 43.918 4.4401 4 2.62995 124.3829 2.79125 0.62712 2.1641 19.004 4.7414 0.0731 3 1 0.4889 2.8975 19.0038

45 19.9 0.69 38.91 3.38 20.3763 3.3863 4 2.79956 114.9083 2.84871 0.65832 2.1904 8.002 3.9367 0.1223 3 1 0.4831 3.1438 8.00204

46 10 0.45 28.98 4.32 10.3547 4.3459 3 3.09836 110.1297 2.90377 0.68952 2.2143 3.365 6.0395 0.1875 3 1 0.4779 3.5588 3.36499

47 135.9 1.96 17.19 1.44 136.11 1.44 6 1.93681 127.1792 2.96736 0.72072 2.2466 59.263 1.4721 0.0039 5 0.7697 0.5602 2.1347 70.48667

48 265.8 0 8.6 0 265.905 0 0 0 769.6 3.35216 0.75192 2.6002 100.97 0 -5E-04 0 1 0.4069 0 0

C-9     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 136.7 1.43 1.67 1.05 136.72 1.0459 6 1.83914 124.8833 0.06244 0 0.0624 2188.6 1.0464 0.0009 6 0.4739 2 1.6297 258.3063

2 269.8 3.04 3.2 1.13 269.839 1.1266 6 1.65779 132.0599 0.12847 0 0.1285 2099.4 1.1271 0.0009 6 0.4211 2 1.4831 509.7981

3 172.4 4.81 5.51 2.79 172.467 2.7889 5 2.08706 134.3255 0.19563 0 0.1956 880.58 2.7921 0.0023 8 0.5913 2 1.9214 325.6224

4 56.7 1.68 4.4 2.95 56.7539 2.9602 5 2.42693 123.9178 0.25759 0 0.2576 219.32 2.9737 0.0056 5 0.7094 2 2.2238 106.7873

5 48.2 0.65 3.77 1.36 48.2461 1.3473 5 2.25854 116.5737 0.31588 0 0.3159 151.74 1.3561 0.0057 6 0.638 2 2.0292 90.59617

6 99.1 1.48 2.56 1.5 99.1313 1.493 5 2.04654 124.3507 0.37806 0 0.3781 261.21 1.4987 0.0019 6 0.5793 1.8152 1.8677 169.4154

7 274.4 6.22 3.93 2.26 274.448 2.2664 6 1.89656 137.28 0.4467 0 0.4467 613.4 2.2701 0.001 8 0.5532 1.6113 1.7905 417.2561

8 244.7 7.25 4.7 2.96 244.758 2.9621 8 2.02096 137.28 0.51534 0 0.5153 473.95 2.9684 0.0014 8 0.6077 1.5483 1.9249 357.3977

9 101.3 5.99 7.49 5.91 101.392 5.9078 9 2.48626 134.6352 0.58265 0 0.5827 173.02 5.9419 0.0054 9 0.782 1.5945 2.374 151.9134

10 103.2 5.34 7.1 5.17 103.287 5.1701 9 2.43521 133.8399 0.64957 0 0.6496 158.01 5.2028 0.005 9 0.7734 1.4584 2.343 141.4659

11 111.6 6.35 7.02 5.69 111.686 5.6856 9 2.4479 135.2981 0.71722 0 0.7172 154.72 5.7223 0.0046 9 0.7892 1.3592 2.3755 142.5445

12 72.2 4.37 6.97 6.04 72.2853 6.0455 9 2.58467 131.5026 0.78297 0 0.783 91.322 6.1117 0.007 9 0.8482 1.291 2.5226 87.24203

13 76.1 3.87 6.54 5.08 76.1801 5.0801 9 2.51192 130.7415 0.84834 0 0.8483 88.799 5.1373 0.0063 9 0.8306 1.2015 2.4683 85.5366

14 84.4 4.48 6.82 5.3 84.4835 5.3028 9 2.49779 132.0648 0.91438 0 0.9144 91.395 5.3608 0.0059 9 0.8349 1.1296 2.4715 89.21806

15 73 4.19 6.66 5.74 73.0815 5.7333 9 2.56385 131.2216 0.97999 0 0.98 73.574 5.8113 0.0067 9 0.8693 1.069 2.5538 72.84014

16 102 5.22 6.74 5.11 102.083 5.1135 9 2.43452 133.6449 1.04681 0 1.0468 96.518 5.1665 0.0048 9 0.8285 1.0089 2.4384 96.34021

17 227.8 5.24 6.54 2.3 227.88 2.2995 6 1.9478 135.6315 1.11463 0 1.1146 203.45 2.3108 0.0021 6 0.6492 0.9668 1.9594 207.1933

18 84.3 1.19 4.26 1.42 84.3521 1.4108 5 2.08216 122.3611 1.17581 0 1.1758 70.74 1.4307 0.0037 5 0.7116 0.9277 2.1154 72.92479

19 749.4 4.47 9.16 0.6 749.512 0.5964 7 1.17268 137.28 1.24445 0 1.2445 601.29 0.5974 0.0009 7 0.3613 0.9431 1.1873 666.9203

20 84.4 3.03 16.91 3.58 84.607 3.5813 5 2.36708 129.207 1.30905 0 1.3091 63.632 3.6376 0.0146 4 0.8372 0.8368 2.4286 65.87514

21 86.7 2.32 16.16 2.67 86.8978 2.6698 5 2.26507 127.3186 1.37271 0 1.3727 62.304 2.7127 0.0136 5 0.806 0.8108 2.3384 65.53169

22 39.7 1.11 14.48 2.79 39.8772 2.7835 4 2.52139 120.0246 1.43272 0 1.4327 26.833 2.8873 0.0271 4 0.9222 0.7562 2.6362 27.47355

23 38.9 0.95 14.39 2.43 39.0761 2.4312 4 2.4897 118.8362 1.49214 0 1.4921 25.188 2.5277 0.0276 4 0.9188 0.7292 2.6198 25.90095

24 35.2 0.77 14.25 2.17 35.3744 2.1767 4 2.4926 117.0564 1.55067 0 1.5507 21.812 2.2765 0.0303 4 0.9301 0.7008 2.6421 22.40297

25 88.5 3.13 15.24 3.53 88.6865 3.5293 5 2.34881 129.5595 1.61545 0.02808 1.5874 54.853 3.5948 0.0123 4 0.8637 0.7045 2.463 57.97082

26 218.3 9.57 15.57 4.38 218.491 4.3801 8 2.19074 137.28 1.68409 0.05928 1.6248 133.44 4.4141 0.0049 9 0.7946 0.7112 2.277 145.7222

27 148.5 6.68 19.29 4.49 148.736 4.4912 9 2.2921 136.3675 1.75227 0.09048 1.6618 88.449 4.5447 0.0088 9 0.8427 0.6836 2.3984 94.95985

28 107.9 5.79 20.29 5.35 108.148 5.3538 9 2.43523 134.544 1.81954 0.12168 1.6979 62.625 5.4454 0.0126 4 0.9064 0.6514 2.5616 65.45819

29 36.2 1.51 19.23 4.14 36.4354 4.1443 4 2.66697 122.0563 1.88057 0.15288 1.7277 20.001 4.3699 0.0356 3 1 0.6124 2.8576 20.00057

30 30 0.83 18.75 2.76 30.2295 2.7457 4 2.60916 117.2221 1.93918 0.18408 1.7551 16.119 2.9339 0.0412 4 1 0.6029 2.8226 16.1189

31 38.2 1.85 18.02 4.8 38.4206 4.8151 4 2.6959 123.6716 2.00102 0.21528 1.7857 20.395 5.0797 0.0297 3 1 0.5925 2.8942 20.39468

32 90.1 3.08 18.59 3.41 90.3275 3.4098 5 2.33231 129.4863 2.06576 0.24648 1.8193 48.515 3.4896 0.0124 4 0.8847 0.6191 2.4889 51.64418

33 67.9 2 19.61 2.94 68.14 2.9351 5 2.368 125.6395 2.12858 0.27768 1.8509 35.665 3.0298 0.0172 4 0.9083 0.6018 2.5471 37.54067

34 62.8 2.71 19.98 4.29 63.0446 4.2986 4 2.51146 127.6728 2.19242 0.30888 1.8835 32.307 4.4534 0.0186 4 0.969 0.5719 2.703 32.89075

35 64.5 2.12 20.6 3.27 64.7521 3.274 4 2.41742 125.9415 2.25539 0.34008 1.9153 32.63 3.3922 0.0183 4 0.9364 0.5737 2.613 33.88572

36 91.4 6.04 20.89 6.58 91.6557 6.5899 9 2.55053 134.4498 2.32261 0.37128 1.9513 45.781 6.7612 0.0127 3 0.9829 0.548 2.7313 46.26242

37 83.8 5.26 22.01 6.25 84.0694 6.2567 9 2.55543 133.2273 2.38923 0.40248 1.9868 41.113 6.4398 0.0145 3 0.9915 0.5354 2.7482 41.3323

38 91.2 6.38 22.39 6.97 91.4741 6.9747 9 2.57078 134.8456 2.45665 0.43368 2.023 44.003 7.1671 0.0132 3 0.9989 0.5234 2.7644 44.03415

39 168.7 4.73 23.5 2.8 168.988 2.799 5 2.09365 134.1531 2.52373 0.46488 2.0589 80.853 2.8415 0.0074 5 0.8051 0.5851 2.2514 92.05141

40 117.7 7.5 23.63 6.36 117.989 6.3565 9 2.47335 136.6499 2.59205 0.49608 2.096 55.057 6.4993 0.0104 3 0.9634 0.5176 2.6618 56.45259

41 100.3 5.89 24.68 5.86 100.602 5.8548 9 2.48516 134.4929 2.6593 0.52728 2.132 45.939 6.0137 0.0128 3 0.9759 0.5047 2.6904 46.72024

42 53.9 3.47 23.12 6.4 54.183 6.4042 3 2.6845 129.1122 2.72385 0.55848 2.1654 23.765 6.7432 0.0215 3 1 0.4887 2.9297 23.76456

43 18.9 0.83 21.91 4.32 19.1682 4.3301 3 2.88778 116.111 2.78191 0.58968 2.1922 7.4747 5.0652 0.0603 3 1 0.4827 3.2319 7.47471

44 15.4 0.75 20.75 4.78 15.654 4.7911 3 2.98349 114.8754 2.83935 0.62088 2.2185 5.7764 5.8527 0.0681 3 1 0.477 3.3593 5.77635

45 17.6 1.17 20.45 6.53 17.8503 6.5545 3 3.02953 118.4494 2.89857 0.65208 2.2465 6.6556 7.8252 0.0549 3 1 0.471 3.3871 6.6556

46 434.7 5.38 20.2 1.24 434.947 1.2369 6 1.56689 137.28 2.96721 0.68328 2.2839 189.14 1.2454 0.0018 6 0.6018 0.6294 1.6894 256.9509

47 287.4 2.87 9.23 1 287.513 0.9982 6 1.59986 131.7936 3.03311 0.71448 2.3186 122.69 1.0089 -2E-04 6 0.6275 0.6112 1.7524 164.3339

48 110.6 4.68 2.86 4.23 110.635 4.2301 9 2.34806 133.0422 3.09963 0.74568 2.354 45.683 4.3521 -0.005 4 0.9451 0.4697 2.5813 47.73174

49 215.6 3.9 2.74 1.81 215.634 1.8086 6 1.87884 133.3358 3.1663 0.77688 2.3894 88.92 1.8356 -0.003 5 0.7488 0.5434 2.0622 109.111

50 220.6 4 2.53 1.81 220.631 1.813 6 1.87354 133.5769 3.23309 0.80808 2.425 89.648 1.8399 -0.003 5 0.7495 0.5371 2.0595 110.3522

51 293.1 3.8 2.32 1.3 293.128 1.2964 6 1.68281 133.8946 3.30003 0.83928 2.4608 117.78 1.3111 -0.002 6 0.6716 0.5674 1.8504 155.4035

52 134.9 3.71 2.72 2.75 134.933 2.7495 5 2.1482 131.8269 3.36595 0.87048 2.4955 52.723 2.8199 -0.005 5 0.8766 0.4714 2.3846 58.61155

53 134.7 4.92 3.5 3.65 134.743 3.6514 8 2.2451 133.8889 3.43289 0.90168 2.5312 51.876 3.7469 -0.005 4 0.9183 0.4489 2.4879 55.71056

54 116.4 5.95 3.5 5.11 116.443 5.1098 9 2.39982 134.9237 3.50035 0.93288 2.5675 43.99 5.2682 -0.006 4 0.9857 0.4174 2.6621 44.55082

55 231.8 6.66 4.04 2.87 231.849 2.8726 8 2.02286 137.28 3.56899 0.96408 2.6049 87.635 2.9175 -0.003 5 0.8221 0.4768 2.2281 102.8652

56 94.9 6.75 3.87 7.1 94.9474 7.1092 9 2.56785 135.349 3.63667 0.99528 2.6414 34.569 7.3923 -0.008 3 1 0.4006 2.8448 34.56923

57 113.4 7.06 3.99 6.22 113.449 6.2231 9 2.47569 136.1118 3.70472 1.02648 2.6782 40.976 6.4332 -0.007 3 1 0.3951 2.7504 40.97616

58 192.4 6.92 4.49 3.6 192.455 3.5957 8 2.14895 137.2543 3.77335 1.05768 2.7157 69.479 3.6676 -0.004 4 0.887 0.4334 2.3846 77.28924

59 250.2 5.83 4.24 2.33 250.252 2.3297 6 1.929 136.6406 3.84167 1.08888 2.7528 89.513 2.366 -0.003 5 0.7972 0.4666 2.144 108.6689

60 36.1 1.92 4.52 5.3 36.1553 5.3104 3 2.74463 123.7951 3.90357 1.12008 2.7835 11.587 5.9532 -0.025 3 1 0.3801 3.1254 11.58681

61 52.9 3.5 4.86 6.6 52.9595 6.6088 3 2.70131 129.1195 3.96813 1.15128 2.8169 17.392 7.1441 -0.016 3 1 0.3756 3.0451 17.39227

62 35 2.45 4.43 7 35.0542 6.9892 3 2.83964 125.5033 4.03088 1.18248 2.8484 10.892 7.8973 -0.028 3 1 0.3715 3.2253 10.8915

63 31.6 1.47 4.9 4.64 31.66 4.6431 3 2.74521 121.5172 4.09164 1.21368 2.878 9.5791 5.3322 -0.031 3 1 0.3677 3.1597 9.57913

64 32.9 1.22 5.12 3.7 32.9627 3.7012 4 2.66547 120.2516 4.15176 1.24488 2.9069 9.9113 4.2345 -0.03 3 1 0.364 3.0872 9.91127

65 42.5 2 6.36 4.71 42.5779 4.6973 4 2.6568 124.4926 4.21401 1.27608 2.9379 13.058 5.2132 -0.021 3 1 0.3602 3.0487 13.05812

66 77.1 3.13 6.68 4.05 77.1818 4.0554 4 2.43397 129.2206 4.27862 1.30728 2.9713 24.535 4.2934 -0.011 3 1 0.3561 2.7857 24.53544

67 42.2 1.88 7.05 4.45 42.2863 4.4459 4 2.64196 124.0231 4.34063 1.33848 3.0022 12.639 4.9545 -0.022 3 1 0.3525 3.0456 12.63949

68 65.3 4.12 7.26 6.3 65.3889 6.3008 3 2.62623 130.827 4.40605 1.36968 3.0364 20.084 6.756 -0.014 3 1 0.3485 2.9829 20.08415

69 73 4.11 7.82 5.62 73.0957 5.6228 9 2.55728 131.081 4.47159 1.40088 3.0707 22.348 5.9892 -0.012 3 1 0.3446 2.9133 22.348

70 31.3 1.77 7.84 5.64 31.396 5.6377 3 2.8064 122.8557 4.53301 1.43208 3.1009 8.6629 6.589 -0.032 3 1 0.3412 3.2511 8.66286

71 93 3.38 9.12 3.63 93.1116 3.6301 5 2.34421 130.2405 4.59813 1.46328 3.1349 28.235 3.8186 -0.009 4 1 0.3375 2.7063 28.23529

72 43.8 1.55 9.42 3.53 43.9153 3.5295 4 2.56016 122.703 4.65949 1.49448 3.165 12.403 3.9485 -0.021 3 1 0.3343 2.9912 12.40308

73 45.4 1.35 9.73 2.97 45.5191 2.9658 4 2.49709 121.7796 4.72037 1.52568 3.1947 12.771 3.3089 -0.02 3 1 0.3312 2.935 12.77077

74 43.5 1.39 10.65 3.2 43.6304 3.1859 4 2.53171 121.8899 4.78132 1.55688 3.2244 12.048 3.578 -0.02 3 1 0.3282 2.9755 12.04831

75 52.8 2.41 10.75 4.54 52.9316 4.5531 4 2.58143 126.388 4.84451 1.58808 3.2564 14.767 5.0117 -0.017 3 1 0.3249 2.9966 14.76679

76 33.4 1.19 10.95 3.55 33.534 3.5486 4 2.64769 120.1113 4.90457 1.61928 3.2853 8.7144 4.1566 -0.029 3 1 0.3221 3.1274 8.71444

77 31.9 0.98 11.48 3.05 32.0405 3.0586 4 2.61997 118.5795 4.96386 1.65048 3.3134 8.1719 3.6194 -0.03 3 1 0.3193 3.1153 8.17192

78 113.9 4.74 11.29 4.15 114.038 4.1565 9 2.33394 133.2093 5.03046 1.68168 3.3488 32.551 4.3483 -0.008 4 1 0.316 2.6991 32.55144

79 41.8 1.31 11.57 3.12 41.9416 3.1234 4 2.53848 121.3599 5.09114 1.71288 3.3783 10.908 3.5549 -0.024 3 1 0.3132 3.0086 10.90811

80 44.6 1.72 11.74 3.84 44.7437 3.8441 4 2.58009 123.5101 5.1529 1.74408 3.4088 11.614 4.3444 -0.023 3 1 0.3104 3.0391 11.61423

81 40.1 1.05 12.26 2.6 40.2501 2.6087 4 2.49982 119.6407 5.21272 1.77528 3.4374 10.193 2.9968 -0.025 3 1 0.3078 2.9898 10.19286

82 40.7 0.99 12.56 2.43 40.8537 2.4233 4 2.47405 119.2465 5.27234 1.80648 3.4659 10.266 2.7824 -0.025 3 1 0.3053 2.969 10.26624

83 49.3 1.67 12.87 3.37 49.4575 3.3766 4 2.50964 123.5385 5.33411 1.83768 3.4964 12.62 3.7848 -0.021 3 1 0.3026 2.974 12.61956

84 46 1.15 14 2.5 46.1714 2.4907 5 2.44172 120.6411 5.39443 1.86888 3.5256 11.566 2.8202 -0.021 3 1 0.3001 2.9296 11.56611

85 55.3 1.7 14.5 3.07 55.4775 3.0643 4 2.44449 123.9489 5.45641 1.90008 3.5563 14.065 3.3986 -0.017 3 1 0.2975 2.9083 14.06538

86 50.3 2.21 15.08 4.38 50.4846 4.3776 4 2.58325 125.6386 5.51923 1.93128 3.588 12.532 4.9149 -0.019 3 1 0.2949 3.0463 12.53234

C-10     In situ data Basic output data



87 58.9 2.23 16.32 3.78 59.0998 3.7733 4 2.48932 126.0888 5.58227 1.96248 3.6198 14.785 4.1669 -0.015 3 1 0.2923 2.9455 14.78469

88 94.4 5.01 17.04 5.3 94.6086 5.2955 9 2.46676 133.1591 5.64885 1.99368 3.6552 24.338 5.6318 -0.009 3 1 0.2895 2.868 24.33805

89 176.8 7.88 18.61 4.45 177.028 4.4513 9 2.2461 137.28 5.71749 2.02488 3.6926 46.393 4.5998 -0.004 4 1 0.2866 2.6072 46.39274

90 256.3 9.88 18.63 3.85 256.528 3.8514 8 2.10674 137.28 5.78613 2.05608 3.7301 67.222 3.9403 -0.003 4 0.9533 0.3009 2.4312 71.29289

91 246.8 10.08 18.57 4.08 247.027 4.0805 8 2.13669 137.28 5.85477 2.08728 3.7675 64.014 4.1796 -0.003 4 0.9698 0.2919 2.4703 66.52143

92 320.1 8.41 18.61 2.63 320.328 2.6254 8 1.91441 137.28 5.92341 2.11848 3.8049 82.631 2.6749 -0.002 5 0.8747 0.3265 2.2166 97.00968

93 376.4 10.02 16.66 2.66 376.604 2.6606 8 1.88411 137.28 5.99205 2.14968 3.8424 96.454 2.7036 -0.003 5 0.8585 0.3305 2.1696 115.7632



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 64.1 1.61 0.94 2.51 64.1115 2.5113 5 2.33923 123.9037 0.06195 0 0.062 1033.9 2.5137 0.0011 5 0.6656 2 2.1329 121.0643

2 242.8 3.51 2.3 1.45 242.828 1.4455 6 1.77054 132.8545 0.12838 0 0.1284 1890.5 1.4462 0.0007 6 0.4655 2 1.5996 458.7429

3 84.8 2.41 2.83 2.84 84.8346 2.8408 5 2.29186 127.5385 0.19215 0 0.1922 440.51 2.8473 0.0024 5 0.6588 2 2.0991 159.9884

4 38.2 1.21 2.76 3.17 38.2338 3.1647 4 2.57209 120.5532 0.25242 0 0.2524 150.47 3.1858 0.0052 5 0.7615 2 2.361 71.79108

5 41.5 0.91 2.76 2.18 41.5338 2.191 5 2.44038 118.6702 0.31176 0 0.3118 132.22 2.2076 0.0048 5 0.7113 2 2.222 77.91647

6 208.1 4.67 2.42 2.24 208.13 2.2438 6 1.9625 134.5678 0.37904 0 0.379 548.09 2.2479 0.0008 8 0.5629 1.7822 1.8243 349.9208

7 401.4 11.88 3.79 2.96 401.446 2.9593 8 1.9115 137.28 0.44768 0 0.4477 895.72 2.9626 0.0007 8 0.5658 1.6269 1.8232 616.5421

8 141.1 7.27 6.85 5.15 141.184 5.1493 9 2.35372 136.8597 0.51611 0 0.5161 272.55 5.1682 0.0035 9 0.7256 1.6836 2.2344 223.8233

9 100.4 4.96 7.04 4.94 100.486 4.936 9 2.42659 133.2327 0.58273 0 0.5827 171.44 4.9648 0.0051 9 0.7593 1.5729 2.3143 148.5064

10 103.7 4.63 6.3 4.46 103.777 4.4615 9 2.38342 132.8075 0.64913 0 0.6491 158.87 4.4896 0.0044 9 0.7537 1.4452 2.2915 140.8566

11 91.8 4.47 6.51 4.86 91.8797 4.8651 9 2.44579 132.2532 0.71526 0 0.7153 127.46 4.9032 0.0051 9 0.7867 1.3608 2.3691 117.2445

12 105.1 5.61 6.66 5.34 105.182 5.3336 9 2.44119 134.2451 0.78238 0 0.7824 133.44 5.3736 0.0046 9 0.7955 1.2715 2.3843 125.45

13 83.2 4.29 6.33 5.15 83.2775 5.1515 9 2.49195 131.7127 0.84824 0 0.8482 97.177 5.2045 0.0055 9 0.8233 1.1996 2.449 93.45303

14 104.6 6.43 6.4 6.14 104.678 6.1426 9 2.49162 135.2316 0.91586 0 0.9159 113.3 6.1968 0.0044 9 0.833 1.1278 2.4664 110.5967

15 78.6 3.57 6.51 4.53 78.6797 4.5374 4 2.46539 130.2299 0.98097 0 0.981 79.206 4.5947 0.006 4 0.8319 1.065 2.4554 78.20441

16 121.4 6.16 6.45 5.07 121.479 5.0708 9 2.38623 135.2808 1.04861 0 1.0486 114.85 5.115 0.0039 9 0.81 1.0073 2.3896 114.651

17 86.1 4.36 6.5 5.06 86.1796 5.0592 9 2.47648 131.9147 1.11457 0 1.1146 76.321 5.1255 0.0055 9 0.8539 0.9566 2.4966 76.90298

18 78.1 2.87 5.9 3.68 78.1722 3.6714 4 2.39799 128.6171 1.17888 0 1.1789 65.311 3.7276 0.0055 4 0.8329 0.9139 2.4336 66.50079

19 94.4 2.87 5.97 3.04 94.4731 3.0379 5 2.28184 129.0791 1.24342 0 1.2434 74.979 3.0784 0.0046 5 0.7956 0.8795 2.3275 77.4933

20 70.3 2.28 6.13 3.24 70.375 3.2398 5 2.38907 126.6769 1.30675 0 1.3068 52.855 3.3011 0.0064 4 0.8471 0.8363 2.4548 54.5883

21 57.4 1.79 6.13 3.11 57.475 3.1144 4 2.43845 124.4127 1.36896 0 1.369 40.984 3.1904 0.0079 4 0.8764 0.7979 2.524 42.30983

22 53.9 1.56 5.92 2.89 53.9725 2.8904 5 2.43547 123.253 1.43059 0.02184 1.4088 37.297 2.9691 0.0077 4 0.8816 0.777 2.5324 38.58306

23 61.9 2.19 5.99 3.53 61.9733 3.5338 4 2.4545 126.0722 1.49362 0.05304 1.4406 41.983 3.6211 0.0063 4 0.8912 0.7596 2.5538 43.41612

24 75.6 3.1 6.13 4.09 75.675 4.0965 4 2.44291 129.102 1.55817 0.08424 1.4739 50.285 4.1826 0.0048 4 0.8883 0.745 2.5421 52.18109

25 115.8 5.68 6.01 4.9 115.874 4.9019 9 2.38662 134.572 1.62546 0.11544 1.51 75.66 4.9716 0.0028 9 0.8655 0.7351 2.4777 79.36587

26 83.7 4.49 6.21 5.36 83.776 5.3595 9 2.50368 132.0606 1.69149 0.14664 1.5449 53.134 5.47 0.0037 4 0.9189 0.7063 2.6136 54.7897

27 110.2 4.33 6.31 3.93 110.277 3.9265 9 2.32358 132.4655 1.75772 0.17784 1.5799 68.688 3.9901 0.0026 4 0.8503 0.7112 2.4287 72.93743

28 30.7 1.06 5.82 3.46 30.7712 3.4448 4 2.66706 119.0551 1.81725 0.20904 1.6082 18.004 3.661 0.0073 3 1 0.6579 2.8436 18.00385

29 20.5 0.52 5.82 2.54 20.5712 2.5278 4 2.71868 112.8619 1.87368 0.24024 1.6334 11.447 2.7811 0.0096 3 1 0.6478 2.9299 11.44672

30 28.3 0.88 5.9 3.11 28.3722 3.1016 4 2.66417 117.4955 1.93243 0.27144 1.661 15.918 3.3283 0.0058 3 1 0.637 2.86 15.91809

31 54.2 2.34 6.11 4.31 54.2748 4.3114 4 2.55675 126.2334 1.99555 0.30264 1.6929 30.881 4.476 0.0026 4 0.9662 0.6351 2.7193 31.37662

32 49.6 1.79 6.28 3.61 49.6769 3.6033 4 2.52801 124.057 2.05757 0.33384 1.7237 27.626 3.759 0.0025 4 0.9613 0.6255 2.7027 28.15207

33 71 3.69 6.6 5.2 71.0808 5.1913 4 2.5385 130.2241 2.12269 0.36504 1.7577 39.233 5.3511 0.0016 3 0.9616 0.6139 2.6991 40.00623

34 91.1 5.66 7.12 6.21 91.1872 6.207 9 2.53114 133.9618 2.18967 0.39624 1.7934 49.624 6.3597 0.0013 3 0.9578 0.6033 2.6848 50.74177

35 100.8 6.16 7.48 6.11 100.892 6.1056 9 2.49901 134.8279 2.25708 0.42744 1.8296 53.909 6.2453 0.0011 3 0.9476 0.5951 2.6535 55.47806

36 47.6 3.48 7.27 7.28 47.689 7.2973 3 2.76366 128.8219 2.32149 0.45864 1.8629 24.354 7.6707 0.0014 3 1 0.568 2.9616 24.35378

37 100.3 7.13 7.37 7.1 100.39 7.1023 9 2.55328 135.8857 2.38944 0.48984 1.8996 51.59 7.2755 0.0004 3 0.9764 0.5648 2.7206 52.30778

38 148.5 11.06 7.81 7.44 148.596 7.443 9 2.47477 137.28 2.45808 0.52104 1.937 75.444 7.5682 0.0003 9 0.942 0.5657 2.6255 78.13476

39 149.2 10.82 8.31 7.24 149.302 7.2471 9 2.46388 137.28 2.52672 0.55224 1.9745 74.336 7.3718 0.0003 9 0.9417 0.5557 2.6199 77.08957

40 93.6 6 8.37 6.4 93.7025 6.4033 9 2.53479 134.455 2.59394 0.58344 2.0105 45.316 6.5856 0.0002 3 0.9835 0.5319 2.7256 45.79775

41 42.4 2.54 8.12 5.98 42.4994 5.9766 3 2.73282 126.237 2.65706 0.61464 2.0424 19.507 6.3751 -8E-04 3 1 0.5181 2.9749 19.5074

42 15.6 0.78 7.94 4.97 15.6972 4.969 3 2.99268 115.1691 2.71465 0.64584 2.0688 6.2754 6.0081 -0.006 3 1 0.5115 3.3371 6.27538

43 48.9 1.79 7.76 3.66 48.995 3.6534 4 2.53649 124.0233 2.77666 0.67704 2.0996 22.013 3.8729 -0.003 3 1 0.504 2.7919 22.01273

44 82.2 2.58 7.58 3.13 82.2928 3.1352 5 2.33223 127.963 2.84064 0.70824 2.1324 37.26 3.2472 -0.002 4 0.9238 0.5234 2.5526 39.30236

45 293.8 8.45 5.07 2.87 293.862 2.8755 8 1.96762 137.28 2.90928 0.73944 2.1698 134.09 2.9043 -0.001 5 0.7551 0.5814 2.1062 159.8785

46 187.8 2.45 0.77 1.31 187.809 1.3045 6 1.80937 129.5972 2.97408 0.77064 2.2034 83.885 1.3255 -0.004 6 0.7081 0.5949 1.9784 103.915

47 128.4 4.96 0.73 3.86 128.409 3.8627 8 2.2772 133.8307 3.04099 0.80184 2.2392 55.989 3.9564 -0.006 4 0.902 0.5086 2.4817 60.25839

48 79.7 4.71 0.98 5.92 79.712 5.9088 9 2.55024 132.2894 3.10714 0.83304 2.2741 33.686 6.1484 -0.01 3 1 0.4653 2.7944 33.68582

49 102.4 5.45 1.23 5.32 102.415 5.3215 9 2.44741 133.9684 3.17412 0.86424 2.3099 42.964 5.4917 -0.008 3 0.981 0.4649 2.6816 43.60644

50 141.6 5.25 1.23 3.71 141.615 3.7072 8 2.23729 134.4852 3.24136 0.89544 2.3459 58.985 3.7941 -0.006 4 0.8951 0.4904 2.45 64.12472

51 243.8 4.08 1.63 1.67 243.82 1.6734 6 1.81946 133.9655 3.30835 0.92664 2.3817 100.98 1.6964 -0.003 6 0.7221 0.5566 1.993 126.5245

52 86.8 4.62 1.61 5.32 86.8197 5.3214 9 2.49156 132.3565 3.37453 0.95784 2.4167 34.529 5.5366 -0.01 3 1 0.4378 2.7543 34.52877

53 47.3 2.07 1.99 4.38 47.3244 4.3741 4 2.60255 125.0021 3.43703 0.98904 2.448 17.928 4.7166 -0.019 3 1 0.4322 2.9152 17.92793

54 42.6 2 2.53 4.7 42.631 4.6914 4 2.65604 124.4957 3.49927 1.02024 2.479 15.785 5.111 -0.021 3 1 0.4268 2.9799 15.78505

55 55.4 1.71 2.76 3.09 55.4338 3.0848 4 2.44675 123.9899 3.56127 1.05144 2.5098 20.668 3.2965 -0.016 4 1 0.4216 2.7683 20.66774

56 59.8 1.65 3.14 2.75 59.8384 2.7574 5 2.38899 123.9151 3.62323 1.08264 2.5406 22.127 2.9352 -0.015 4 1 0.4165 2.7137 22.12686

57 67.3 3.52 2.88 5.22 67.3353 5.2276 4 2.55608 129.7469 3.6881 1.11384 2.5743 24.724 5.5305 -0.014 3 1 0.411 2.8576 24.72444

58 27.5 1.04 3.06 3.79 27.5375 3.7767 4 2.72965 118.645 3.74742 1.14504 2.6024 9.1416 4.3716 -0.039 3 1 0.4066 3.1236 9.14163

59 29.1 0.97 3.37 3.31 29.1413 3.3286 4 2.67516 118.2732 3.80656 1.17624 2.6303 9.6318 3.8287 -0.037 3 1 0.4023 3.0713 9.63179

60 26.7 0.86 3.52 3.22 26.7431 3.2158 4 2.69394 117.183 3.86515 1.20744 2.6577 8.6081 3.7591 -0.042 3 1 0.3981 3.1063 8.60813

61 26.5 1.42 3.6 5.35 26.5441 5.3496 3 2.84309 120.8341 3.92557 1.23864 2.6869 8.418 6.2781 -0.043 3 1 0.3938 3.2477 8.41798

62 30.9 0.97 4.17 3.14 30.951 3.134 4 2.63826 118.4201 3.98478 1.26984 2.7149 9.9326 3.5971 -0.036 3 1 0.3897 3.0446 9.93255

63 31.8 1.26 4.29 3.96 31.8525 3.9557 4 2.69591 120.4041 4.04498 1.30104 2.7439 10.134 4.5312 -0.036 3 1 0.3856 3.0972 10.13416

64 31.8 1.22 4.44 3.84 31.8544 3.8299 4 2.68645 120.1681 4.10506 1.33224 2.7728 10.008 4.3965 -0.036 3 1 0.3816 3.0936 10.00759

65 66.4 2.64 4.98 3.97 66.461 3.9723 4 2.4707 127.6101 4.16887 1.36344 2.8054 22.204 4.2381 -0.016 3 1 0.3772 2.8145 22.20412

66 47.4 1.81 4.96 3.82 47.4607 3.8137 4 2.55943 124.027 4.23088 1.39464 2.8362 15.242 4.1869 -0.024 3 1 0.3731 2.9365 15.24194

67 40.4 1.19 5.05 2.95 40.4618 2.941 4 2.53252 120.5693 4.29117 1.42584 2.8653 12.624 3.29 -0.029 3 1 0.3693 2.9375 12.62356

68 36.2 1.04 5.41 2.86 36.2662 2.8677 4 2.56095 119.3165 4.35083 1.45704 2.8938 11.029 3.2586 -0.033 3 1 0.3657 2.9826 11.02894

69 35 1.66 5.59 4.73 35.0684 4.7336 4 2.71896 122.656 4.41215 1.48824 2.9239 10.485 5.4149 -0.035 3 1 0.3619 3.1331 10.48467

70 34.8 1.53 6.1 4.38 34.8747 4.3871 4 2.6978 122.0458 4.47318 1.51944 2.9537 10.293 5.0327 -0.036 3 1 0.3582 3.1197 10.29255

71 33.7 1.15 6.57 3.4 33.7804 3.4043 4 2.6333 119.879 4.53312 1.55064 2.9825 9.8064 3.932 -0.037 3 1 0.3548 3.0718 9.80638

72 34.4 1.19 6.74 3.45 34.4825 3.451 4 2.63058 120.1793 4.59321 1.58184 3.0114 9.9255 3.9814 -0.037 3 1 0.3514 3.0707 9.92549

73 33.8 1.11 6.91 3.28 33.8846 3.2758 4 2.6212 119.6275 4.65302 1.61304 3.04 9.6157 3.7973 -0.038 3 1 0.3481 3.0698 9.61571

74 38.3 1.32 7.73 3.45 38.3946 3.438 4 2.59494 121.2001 4.71362 1.64424 3.0694 10.973 3.9191 -0.032 3 1 0.3447 3.0317 10.97323

75 47.2 1.37 8.07 2.9 47.2988 2.8965 4 2.47789 121.9808 4.77461 1.67544 3.0992 13.721 3.2217 -0.026 3 1 0.3414 2.903 13.72115

76 52.1 1.49 8.46 2.85 52.2036 2.8542 5 2.44221 122.8358 4.83603 1.70664 3.1294 15.136 3.1456 -0.023 3 1 0.3381 2.8626 15.13635

77 56.1 1.98 9.48 3.52 56.216 3.5221 4 2.48304 125.0968 4.89858 1.73784 3.1607 16.236 3.8583 -0.021 3 1 0.3348 2.8928 16.23592

78 101.3 6.49 9.94 6.4 101.422 6.399 9 2.51405 135.2225 4.96619 1.76904 3.1972 30.169 6.7285 -0.011 3 1 0.331 2.8558 30.16923

79 142.3 9.28 11.63 6.52 142.442 6.5149 9 2.43614 137.28 5.03483 1.80024 3.2346 42.481 6.7536 -0.007 3 1 0.3271 2.7555 42.4807

80 207.8 10 12.83 4.81 207.957 4.8087 9 2.23651 137.28 5.10347 1.83144 3.272 61.996 4.9297 -0.004 4 0.9708 0.3342 2.5349 64.07493

81 225.1 10.85 13.86 4.82 225.27 4.8165 9 2.21904 137.28 5.17211 1.86264 3.3095 66.505 4.9296 -0.004 4 0.9642 0.333 2.5127 69.27494

82 335.1 8.28 14.78 2.47 335.281 2.4696 8 1.88142 137.28 5.24075 1.89384 3.3469 98.61 2.5088 -0.003 5 0.8207 0.3887 2.1319 121.226

83 425.7 10.85 10.89 2.55 425.833 2.548 8 1.84207 137.28 5.30939 1.92504 3.3844 124.26 2.5801 -0.003 5 0.799 0.395 2.0702 156.9715

84 411.4 11.17 10.45 2.71 411.528 2.7143 8 1.87329 137.28 5.37803 1.95624 3.4218 118.7 2.7502 -0.003 5 0.8155 0.384 2.1089 147.3987

85 327.2 7.72 10.11 2.36 327.324 2.3585 8 1.86977 137.28 5.44667 1.98744 3.4592 93.049 2.3984 -0.004 5 0.8269 0.3755 2.134 114.2294

86 280 10.93 9.53 3.9 280.117 3.902 8 2.09221 137.28 5.51531 2.01864 3.4967 78.532 3.9803 -0.005 4 0.9235 0.3316 2.381 86.05238

C-11     In situ data Basic output data



87 283.7 9.44 8.52 3.33 283.804 3.3262 8 2.02957 137.28 5.58395 2.04984 3.5341 78.724 3.393 -0.005 5 0.901 0.3374 2.3197 88.70579

88 334.4 8.39 8.14 2.51 334.5 2.5082 8 1.88773 137.28 5.65259 2.08104 3.5716 92.074 2.5513 -0.005 5 0.8425 0.3588 2.1611 111.5237



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 181.6 2.93 1.09 1.61 181.613 1.6133 6 1.888 130.8245 0.06541 0 0.0654 2775.4 1.6139 0.0004 6 0.5033 2 1.7065 343.1558

2 77.4 1.7 0.73 2.2 77.4089 2.1961 5 2.2399 124.7614 0.12779 0 0.1278 604.74 2.1998 0.0007 5 0.6317 2 2.036 146.0742

3 33.8 0.85 0.46 2.51 33.8056 2.5144 4 2.54738 117.669 0.18663 0 0.1866 180.14 2.5283 0.001 5 0.7452 2 2.3264 63.5455

4 46.7 0.84 0.46 1.79 46.7056 1.7985 5 2.34661 118.3708 0.24581 0 0.2458 189 1.808 0.0007 5 0.6709 2 2.1242 87.81678

5 283.2 6.73 0.77 2.38 283.209 2.3763 6 1.90619 137.28 0.31445 0 0.3145 899.64 2.379 0.0002 8 0.5386 1.9223 1.7677 513.9561

6 429.3 12.31 0.54 2.87 429.307 2.8674 8 1.8859 137.28 0.38309 0 0.3831 1119.6 2.87 9E-05 8 0.55 1.7486 1.7886 708.8073

7 184.5 10.27 -0.04 5.57 184.5 5.5664 9 2.31793 137.28 0.45173 0 0.4517 407.43 5.5801 -2E-05 9 0.707 1.8253 2.1921 317.4894

8 146.1 8.2 0.38 5.61 146.105 5.6124 9 2.37615 137.28 0.52037 0 0.5204 279.77 5.6325 0.0002 9 0.7353 1.6851 2.2593 231.8569

9 143 8.8 0.06 6.15 143.001 6.1538 9 2.41456 137.28 0.58901 0 0.589 241.78 6.1793 3E-05 9 0.76 1.5608 2.3154 210.0654

10 86.9 4.99 -0.63 5.75 86.8923 5.7427 9 2.51727 132.9223 0.65547 0 0.6555 131.56 5.7864 -5E-04 9 0.8042 1.4698 2.4221 119.789

11 108.6 6.99 -0.69 6.43 108.592 6.437 9 2.49869 135.9321 0.72344 0 0.7234 149.1 6.4801 -5E-04 9 0.8092 1.3602 2.4271 138.6682

12 96.2 6.19 -0.61 6.44 96.1925 6.435 9 2.52969 134.7471 0.79081 0 0.7908 120.64 6.4884 -5E-04 9 0.8299 1.2733 2.4734 114.8069

13 108.3 6.53 -0.92 6.04 108.289 6.0302 9 2.47644 135.4272 0.85853 0 0.8585 125.13 6.0784 -6E-04 9 0.8196 1.1869 2.4381 120.5018

14 91.6 4.86 -0.84 5.31 91.5897 5.3063 9 2.47615 132.8575 0.92496 0 0.925 98.021 5.3604 -7E-04 9 0.8282 1.1178 2.4527 95.78191

15 68.8 3.82 -0.92 5.55 68.7887 5.5532 4 2.57005 130.3975 0.99015 0 0.9902 68.473 5.6343 -1E-03 9 0.8732 1.0597 2.5628 67.89886

16 46.8 2.67 -1.31 5.72 46.784 5.7071 3 2.68975 126.8365 1.05357 0 1.0536 43.405 5.8386 -0.002 3 0.9295 1.004 2.7026 43.39191

17 63.6 3.63 -1.3 5.72 63.5841 5.709 4 2.60132 129.8323 1.11849 0 1.1185 55.848 5.8112 -0.002 4 0.9035 0.9511 2.6264 56.14804

18 74.5 4.54 -1.23 6.1 74.4849 6.0952 9 2.57922 131.855 1.18442 0.00936 1.1751 62.38 6.1937 -0.001 3 0.9019 0.9098 2.615 63.02547

19 50.2 2.16 -1.23 4.3 50.1849 4.3041 4 2.57976 125.4567 1.24714 0.04056 1.2066 40.559 4.4138 -0.003 4 0.9097 0.8874 2.6316 41.04294

20 50.8 2.27 -1.23 4.47 50.7849 4.4698 4 2.58801 125.8491 1.31007 0.07176 1.2383 39.954 4.5882 -0.003 4 0.9173 0.8657 2.6478 40.47636

21 35.4 1.94 -1.23 5.49 35.3849 5.4826 3 2.76105 123.8184 1.37198 0.10296 1.269 26.803 5.7037 -0.006 3 0.9926 0.8349 2.8411 26.83872

22 48.3 2.17 -1.38 4.49 48.2831 4.4943 4 2.60492 125.3962 1.43468 0.13416 1.3005 36.023 4.632 -0.005 4 0.9334 0.8249 2.6823 36.52099

23 47.3 2.26 -1.33 4.78 47.2837 4.7797 4 2.63048 125.6426 1.4975 0.16536 1.3321 34.37 4.936 -0.006 3 0.9481 0.8039 2.7167 34.78411

24 42.8 2.68 -1.38 6.27 42.7831 6.2642 3 2.74581 126.6458 1.56082 0.19656 1.3643 30.216 6.5013 -0.007 3 0.9983 0.7759 2.8446 30.22894

25 39.8 2.62 -1.42 6.59 39.7826 6.5858 3 2.78322 126.3028 1.62397 0.22776 1.3962 27.33 6.8661 -0.009 3 1 0.7578 2.8922 27.33012

26 46 3.05 -1.38 6.63 45.9831 6.6329 3 2.74309 127.768 1.68786 0.25896 1.4289 31 6.8856 -0.008 3 1 0.7405 2.8549 30.99963

27 24.3 1.45 -1.46 5.98 24.2821 5.9715 3 2.90401 120.7699 1.74824 0.29016 1.4581 15.454 6.4348 -0.018 3 1 0.7257 3.0525 15.45448

28 34.6 1.29 -1.46 3.72 34.5821 3.7303 4 2.65236 120.7768 1.80863 0.32136 1.4873 22.036 3.9361 -0.013 3 0.985 0.7151 2.7944 22.1491

29 44.1 2.31 -1.35 5.24 44.0835 5.2401 4 2.68039 125.6317 1.87145 0.35256 1.5189 27.791 5.4724 -0.011 3 0.9953 0.6978 2.8172 27.8385

30 34.7 1.38 -1.3 3.99 34.6841 3.9788 4 2.67042 121.2774 1.93208 0.38376 1.5483 21.153 4.2135 -0.015 3 1 0.6834 2.8288 21.15319

31 145 9.9 -0.92 6.83 144.989 6.8281 9 2.44899 137.28 2.00072 0.41496 1.5858 90.17 6.9237 -0.003 9 0.8953 0.6961 2.5465 94.07127

32 127.5 9.14 1.3 7.17 127.516 7.1677 9 2.49729 137.28 2.06936 0.44616 1.6232 77.283 7.286 -0.003 9 0.9198 0.6746 2.6062 79.98144

33 64.8 3.56 1.61 5.49 64.8197 5.4922 4 2.58312 129.7367 2.13423 0.47736 1.6569 37.834 5.6792 -0.006 3 0.9686 0.6477 2.7304 38.36947

34 22.3 1.31 1.61 5.86 22.3197 5.8693 3 2.92559 119.8214 2.19414 0.50856 1.6856 11.94 6.5091 -0.02 3 1 0.6277 3.1403 11.93982

35 39.1 2.1 2.36 5.37 39.1289 5.3669 3 2.72381 124.6436 2.25647 0.53976 1.7167 21.479 5.6953 -0.01 3 1 0.6164 2.911 21.4786

36 61.4 2.13 2.48 3.46 61.4304 3.4673 4 2.45123 125.8475 2.31939 0.57096 1.7484 33.808 3.6034 -0.007 4 0.9312 0.6265 2.6203 34.99657

37 157.9 7.91 2.79 5.01 157.934 5.0084 9 2.31625 137.28 2.38803 0.60216 1.7859 87.098 5.0853 -0.003 9 0.8648 0.636 2.441 93.48655

38 116.3 6.7 3.36 5.76 116.341 5.7589 9 2.44197 135.7902 2.45592 0.63336 1.8226 62.486 5.8831 -0.003 9 0.9226 0.6055 2.5886 65.17188

39 73.6 3.92 3.47 5.33 73.6425 5.323 9 2.53692 130.7528 2.5213 0.66456 1.8567 38.304 5.5117 -0.006 3 0.973 0.5786 2.7169 38.89058

40 35.3 2.62 3.55 7.41 35.3435 7.413 3 2.85584 126.0142 2.58431 0.69576 1.8886 17.346 7.9978 -0.013 3 1 0.5603 3.0795 17.34621

41 19.6 1.49 3.47 7.61 19.6425 7.5856 3 3.04234 120.4518 2.64453 0.72696 1.9176 8.8643 8.7658 -0.028 3 1 0.5518 3.3226 8.8643

42 16.1 0.53 3.4 3.29 16.1416 3.2834 3 2.87111 112.4098 2.70074 0.75816 1.9426 6.9191 3.9432 -0.038 3 1 0.5447 3.1959 6.91909

43 55 1.85 3.34 3.35 55.0409 3.3611 4 2.47511 124.5484 2.76301 0.78936 1.9737 26.488 3.5388 -0.011 4 0.972 0.5456 2.6996 26.95481

44 165.3 1.76 3.61 1.06 165.344 1.0645 6 1.78434 126.8662 2.82645 0.82056 2.0059 81.02 1.083 -0.003 6 0.6822 0.6464 1.935 99.28441

45 562.2 0 4.55 0 562.256 0 0 0 769.6 3.21125 0.85176 2.3595 236.93 0 -9E-04 0 1 0.4485 0 0

C-12     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 190.9 3.14 -0.47 1.64 190.894 1.6449 6 1.88033 131.4526 0.06573 0 0.0657 2903.4 1.6455 -2E-04 6 0.5015 2 1.7018 360.6976

2 346.3 6.85 0.17 1.98 346.302 1.978 6 1.79196 137.28 0.13437 0 0.1344 2576.3 1.9788 4E-05 8 0.4856 2 1.6515 654.3145

3 82.6 4.27 0.08 5.17 82.601 5.1694 9 2.49537 131.6586 0.2002 0 0.2002 411.6 5.182 7E-05 9 0.7427 2 2.3183 155.7512

4 39.1 2.04 0.03 5.22 39.1004 5.2173 3 2.71526 124.4297 0.26241 0 0.2624 148 5.2526 6E-05 9 0.8216 2 2.5177 73.41019

5 72.2 2.93 0 4.05 72.2 4.0582 4 2.45342 128.5747 0.3267 0 0.3267 220 4.0766 0 8 0.729 2 2.2666 135.8525

6 137.8 4.76 -0.38 3.46 137.795 3.4544 8 2.22007 133.7016 0.39355 0 0.3936 349.14 3.4643 -2E-04 8 0.6547 1.9107 2.0622 248.1174

7 458.9 10.14 -0.45 2.21 458.894 2.2097 8 1.7722 137.28 0.46219 0 0.4622 991.87 2.2119 -7E-05 8 0.517 1.5345 1.6934 664.8193

8 246.9 10.45 -0.72 4.23 246.891 4.2326 8 2.15045 137.28 0.53083 0 0.5308 464.11 4.2418 -2E-04 8 0.659 1.5755 2.0575 366.8171

9 109.4 6.72 -1.53 6.15 109.381 6.1437 9 2.48043 135.6616 0.59866 0 0.5987 181.71 6.1775 -0.001 9 0.7832 1.5622 2.3752 160.6049

10 123.5 6.43 -2.64 5.21 123.468 5.2078 9 2.39144 135.6343 0.66648 0 0.6665 184.25 5.2361 -0.002 9 0.761 1.4216 2.3084 164.9812

11 63.5 3.68 -2.83 5.8 63.4654 5.7984 4 2.60698 129.9278 0.73144 0 0.7314 85.768 5.866 -0.003 9 0.8479 1.3676 2.5279 81.08466

12 66.7 3.84 -2.91 5.76 66.6644 5.7602 4 2.59098 130.3592 0.79662 0 0.7966 82.684 5.8299 -0.003 9 0.8524 1.2738 2.5318 79.29134

13 78.4 4.32 -3.22 5.51 78.3606 5.513 9 2.53149 131.6152 0.86243 0 0.8624 89.86 5.5743 -0.003 9 0.8402 1.1875 2.4917 86.9711

14 89.3 4.43 -3.22 4.96 89.2606 4.963 9 2.46041 132.1169 0.92849 0 0.9285 95.136 5.0152 -0.003 9 0.8227 1.1135 2.4378 92.95658

15 84.2 4.58 -3.14 5.44 84.1616 5.4419 9 2.50759 132.2171 0.99459 0 0.9946 83.619 5.507 -0.003 9 0.8497 1.054 2.5006 82.84479

16 149.4 7.3 -3.2 4.89 149.361 4.8875 9 2.32116 137.0271 1.06311 0 1.0631 139.49 4.9225 -0.002 9 0.7866 0.9963 2.3264 139.6349

17 105.9 5.74 -3.04 5.42 105.863 5.4221 9 2.44521 134.4285 1.13032 0 1.1303 92.657 5.4806 -0.002 9 0.8431 0.9459 2.4664 93.62196

18 114.7 5.68 -3.06 4.96 114.663 4.9537 9 2.39301 134.5463 1.1976 0 1.1976 94.744 5.006 -0.002 9 0.8311 0.9022 2.4265 96.74641

19 70.2 4.6 -0.54 6.55 70.1934 6.5533 9 2.6199 131.8063 1.2635 0 1.2635 54.555 6.6735 -6E-04 3 0.9295 0.848 2.6767 55.24105

20 49.9 2.2 -0.69 4.4 49.8916 4.4096 4 2.58909 125.5766 1.32629 0 1.3263 36.617 4.53 -0.001 4 0.9299 0.8105 2.6698 37.20196

21 46.8 1.8 -0.77 3.85 46.7906 3.8469 4 2.56647 123.9518 1.38826 0 1.3883 32.704 3.9646 -0.001 4 0.9307 0.7767 2.6641 33.32572

22 54.7 2.02 -1.07 3.69 54.6869 3.6938 4 2.50616 125.1759 1.45085 0.00624 1.4446 36.851 3.7944 -0.002 4 0.9131 0.7526 2.6107 37.86266

23 46.8 1.86 -1.15 3.99 46.7859 3.9756 4 2.57657 124.1915 1.51295 0.03744 1.4755 30.683 4.1084 -0.003 4 0.9467 0.7299 2.6953 31.23152

24 59.6 2.18 -1.07 3.66 59.5869 3.6585 4 2.47718 125.9429 1.57592 0.06864 1.5073 38.487 3.7579 -0.003 4 0.9092 0.7249 2.5926 39.74449

25 86.2 4.81 -0.77 5.58 86.1906 5.5807 9 2.50969 132.6337 1.64223 0.09984 1.5424 54.816 5.6891 -0.002 4 0.9204 0.7069 2.6177 56.48623

26 129.7 8.29 -0.61 6.4 129.693 6.392 9 2.45195 137.28 1.71087 0.13104 1.5798 81.01 6.4775 -0.001 9 0.8969 0.698 2.5513 84.42912

27 131.1 5.11 -0.4 3.9 131.095 3.8979 8 2.27488 134.0992 1.77792 0.16224 1.6157 80.039 3.9515 -0.001 4 0.8331 0.7028 2.3791 85.89734

28 49.8 2.77 -0.38 5.55 49.7954 5.5628 3 2.66323 127.2577 1.84155 0.19344 1.6481 29.096 5.7764 -0.005 3 1 0.642 2.8199 29.09618

29 20.5 0.89 -0.38 4.34 20.4954 4.3425 3 2.86638 116.7849 1.89995 0.22464 1.6753 11.1 4.7861 -0.014 3 1 0.6316 3.0804 11.09971

30 26.7 1.4 -0.46 5.27 26.6944 5.2446 3 2.83541 120.7441 1.96032 0.25584 1.7045 14.511 5.6602 -0.012 3 1 0.6208 3.0365 14.51122

31 63.7 3.99 -0.61 6.28 63.6925 6.2645 3 2.63162 130.5283 2.02558 0.28704 1.7385 35.471 6.4702 -0.005 3 0.997 0.6095 2.7945 35.5231

32 77.4 3.96 -0.54 5.12 77.3934 5.1167 9 2.50992 130.9483 2.09106 0.31824 1.7728 42.476 5.2588 -0.005 4 0.9505 0.6123 2.6681 43.57573

33 73.9 3.67 -0.38 4.96 73.8954 4.9665 4 2.51293 130.279 2.1562 0.34944 1.8068 39.706 5.1158 -0.005 4 0.9568 0.5994 2.6804 40.63561

34 121.1 10.32 -0.2 8.53 121.098 8.5221 9 2.57233 137.28 2.22484 0.38064 1.8442 64.458 8.6816 -0.003 9 0.9734 0.5823 2.7196 65.41754

35 126.2 10.93 0.18 8.66 126.202 8.6607 9 2.56842 137.28 2.29348 0.41184 1.8816 65.852 8.821 -0.003 9 0.9752 0.5704 2.7196 66.79996

36 149.2 10.97 0.64 7.35 149.208 7.3522 9 2.46931 137.28 2.36212 0.44304 1.9191 76.519 7.4704 -0.003 9 0.9379 0.5721 2.6168 79.40182

37 35.4 2.63 0.37 7.42 35.4045 7.4284 3 2.856 126.0463 2.42514 0.47424 1.9509 16.905 7.9747 -0.014 3 1 0.5424 3.0868 16.90472

38 251.8 7.64 0.38 3.03 251.805 3.0341 8 2.02301 137.28 2.49378 0.50544 1.9883 125.39 3.0645 -0.002 5 0.7629 0.618 2.1493 145.6167

39 367.4 10.6 1.11 2.89 367.414 2.885 8 1.92006 137.28 2.56242 0.53664 2.0258 180.1 2.9053 -0.001 8 0.7193 0.6268 2.0303 216.1185

40 239.1 11.38 -3.6 4.76 239.056 4.7604 9 2.20149 137.28 2.63106 0.56784 2.0632 114.59 4.8134 -0.004 9 0.8401 0.5706 2.3412 127.5019

41 44.1 3.05 -4.06 6.93 44.0503 6.9239 3 2.76942 127.6633 2.69489 0.59904 2.0959 19.732 7.3751 -0.022 3 1 0.5049 3.0147 19.73205

42 29.1 1.76 -4.35 6.06 29.0468 6.0592 3 2.85243 122.6245 2.7562 0.63024 2.126 12.366 6.6944 -0.036 3 1 0.4977 3.1367 12.36642

43 21.3 1.52 -4.59 7.15 21.2438 7.155 3 3.0002 120.7888 2.8166 0.66144 2.1552 8.5503 8.2487 -0.054 3 1 0.491 3.3175 8.55029

44 25.7 1.51 -4.82 5.88 25.641 5.889 3 2.8827 121.1993 2.8772 0.69264 2.1846 10.42 6.6333 -0.046 3 1 0.4844 3.1909 10.42033

C-12B     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 138.6 2.28 1.3 1.65 138.616 1.6448 6 1.97289 128.3303 0.06417 0 0.0642 2159.3 1.6456 0.0007 6 0.5313 2 1.7803 261.8858

2 57.6 1.67 1.76 2.9 57.6215 2.8982 5 2.41581 123.9111 0.12612 0 0.1261 455.88 2.9046 0.0022 5 0.6984 2 2.2111 108.6759

3 29.5 0.6 1.91 2.01 29.5234 2.0323 4 2.53629 114.7901 0.18352 0 0.1835 159.88 2.045 0.0047 5 0.7376 2 2.307 55.45722

4 130.6 3.11 2.25 2.38 130.628 2.3808 5 2.10945 130.457 0.24874 0 0.2487 524.15 2.3854 0.0012 6 0.5961 2 1.9274 246.4376

5 423.6 10.2 3.96 2.41 423.648 2.4077 8 1.82146 137.28 0.31738 0 0.3174 1333.8 2.4095 0.0007 8 0.5167 1.863 1.7098 745.3608

6 235 9.38 4.95 3.99 235.061 3.9905 8 2.13964 137.28 0.38602 0 0.386 607.93 3.997 0.0015 8 0.6339 1.8949 2.0088 420.2609

7 190.4 11.73 6.2 6.16 190.476 6.1583 9 2.34806 137.28 0.45466 0 0.4547 417.94 6.173 0.0024 9 0.7194 1.8361 2.2244 329.7355

8 238.4 8.51 6.56 3.57 238.48 3.5684 8 2.09512 137.28 0.5233 0 0.5233 454.72 3.5763 0.002 8 0.6365 1.5654 1.9994 352.0323

9 145.5 9.53 5.99 6.55 145.573 6.5465 9 2.43271 137.28 0.59194 0 0.5919 244.92 6.5733 0.003 9 0.7675 1.5617 2.3348 213.9856

10 169.4 11.14 5.82 6.57 169.471 6.5734 9 2.39873 137.28 0.66058 0 0.6606 255.55 6.5991 0.0025 9 0.7663 1.4348 2.3222 228.9039

11 111.8 8.08 6.05 7.23 111.874 7.2224 9 2.53205 137.0651 0.72912 0 0.7291 152.44 7.2698 0.0039 9 0.8228 1.3586 2.4624 142.7046

12 127.3 7.84 6.36 6.16 127.378 6.1549 9 2.44285 137.161 0.7977 0 0.7977 158.68 6.1937 0.0036 9 0.7993 1.2533 2.3922 149.9332

13 133.6 6.6 6.39 4.93 133.678 4.9372 9 2.35247 136.019 0.86571 0 0.8657 153.42 4.9694 0.0035 9 0.7741 1.1681 2.3178 146.6142

14 106.3 6.43 6.28 6.05 106.377 6.0446 9 2.48184 135.2709 0.93334 0 0.9333 112.97 6.0981 0.0043 9 0.8316 1.11 2.4607 110.6127

15 71.4 4.25 6.2 5.95 71.4759 5.9461 9 2.5822 131.2714 0.99898 0 0.999 70.549 6.0303 0.0063 9 0.879 1.0519 2.5769 70.05988

16 173.6 5.69 6.01 3.27 173.674 3.2763 8 2.14151 135.5718 1.06676 0 1.0668 161.8 3.2965 0.0025 8 0.7183 0.9942 2.1467 162.1759

17 84.1 3.36 6.07 4 84.1743 3.9917 4 2.40406 129.9509 1.13174 0 1.1317 73.376 4.0461 0.0053 4 0.8286 0.9458 2.4282 74.22681

18 81.9 3.7 6.2 4.51 81.9759 4.5135 4 2.45212 130.5917 1.19704 0 1.197 67.482 4.5804 0.0055 4 0.8556 0.8998 2.4909 68.69505

19 92.5 4.8 5.82 5.18 92.5712 5.1852 9 2.46541 132.7926 1.26343 0 1.2634 72.27 5.2569 0.0046 9 0.8683 0.8573 2.5158 73.97791

20 61.5 2.66 5.9 4.32 61.5722 4.3201 4 2.52 127.479 1.32717 0 1.3272 45.394 4.4153 0.0071 4 0.9012 0.8153 2.5942 46.42146

21 60.7 2.4 5.9 3.95 60.7722 3.9492 4 2.49532 126.6944 1.39052 0 1.3905 42.705 4.0417 0.0072 4 0.9003 0.782 2.584 43.88399

22 61.9 2.46 5.74 3.97 61.9703 3.9697 4 2.49115 126.9227 1.45398 0.0156 1.4384 42.073 4.065 0.0066 4 0.9048 0.7575 2.5897 43.32101

23 67.7 2.83 5.74 4.18 67.7703 4.1759 4 2.48104 128.1662 1.51806 0.0468 1.4713 45.031 4.2716 0.0055 4 0.904 0.7423 2.5835 46.479

24 60.1 2.57 5.67 4.27 60.1694 4.2713 4 2.52316 127.1709 1.58165 0.078 1.5037 38.964 4.3866 0.0056 4 0.9261 0.7222 2.6377 39.98861

25 43.5 2.06 5.48 4.73 43.5671 4.7283 4 2.65185 124.7649 1.64403 0.1092 1.5348 27.314 4.9138 0.0068 3 0.9852 0.6932 2.7892 27.46499

26 32.9 1.25 5.36 3.81 32.9656 3.7918 4 2.67251 120.4295 1.70425 0.1404 1.5639 19.99 3.9986 0.0079 3 1 0.6766 2.8328 19.99006

27 35.9 1.26 5.36 3.49 35.9656 3.5034 4 2.6214 120.7003 1.7646 0.1716 1.593 21.47 3.6841 0.0063 4 0.9861 0.668 2.7843 21.59186

28 66.6 3.46 5.42 5.18 66.6663 5.19 4 2.55653 129.5968 1.82939 0.2028 1.6266 39.861 5.3365 0.0029 3 0.9531 0.6638 2.6933 40.67209

29 68.9 2.36 5.72 3.41 68.97 3.4218 4 2.41232 126.8801 1.89283 0.234 1.6588 40.436 3.5183 0.0027 4 0.9015 0.6667 2.5535 42.26681

30 110.8 5.76 5.96 5.2 110.873 5.1951 9 2.4183 134.5667 1.96012 0.2652 1.6949 64.259 5.2886 0.0015 4 0.8995 0.6545 2.5439 67.3731

31 178.1 10.16 6.48 5.7 178.179 5.7021 9 2.33483 137.28 2.02876 0.2964 1.7324 101.68 5.7678 0.001 9 0.8638 0.6532 2.4453 108.7432

32 204.9 9.2 7.28 4.49 204.989 4.488 9 2.21441 137.28 2.0974 0.3276 1.7698 114.64 4.5344 0.001 9 0.8194 0.6561 2.3236 125.8043

33 78.2 6.14 6.97 7.84 78.2853 7.8431 9 2.65213 134.1853 2.16449 0.3588 1.8057 42.156 8.0661 0.0019 3 1 0.586 2.8155 42.15609

34 201.4 6.61 6.76 3.28 201.483 3.2807 8 2.10484 137.0307 2.23301 0.39 1.843 108.11 3.3174 0.0005 5 0.7845 0.6471 2.2241 121.8452

35 205.7 8.44 7.57 4.1 205.793 4.1012 8 2.1805 137.28 2.30165 0.4212 1.8805 108.21 4.1476 0.0006 9 0.8168 0.6252 2.3042 120.2358

36 87.6 5.96 7.98 6.79 87.6977 6.7961 9 2.57275 134.2445 2.36877 0.4524 1.9164 44.526 6.9847 0.0014 3 0.9887 0.5559 2.7509 44.82622

37 81.8 4.7 7.29 5.74 81.8892 5.7395 9 2.53307 132.3395 2.43494 0.4836 1.9513 40.718 5.9154 0.0005 3 0.9793 0.5492 2.7218 41.23729

38 76.3 4.23 7.35 5.53 76.39 5.5374 9 2.53998 131.3991 2.50064 0.5148 1.9858 37.208 5.7248 0.0002 3 0.9878 0.537 2.7398 37.4961

39 56.3 3.38 7.27 5.99 56.389 5.9941 3 2.65144 129.0173 2.56515 0.546 2.0192 26.657 6.2798 -4E-04 3 1 0.524 2.8724 26.65674

40 44.7 1.84 6.59 4.11 44.7807 4.1089 4 2.60016 124.0055 2.62715 0.5772 2.05 20.563 4.365 -0.002 3 1 0.5162 2.8481 20.56321

41 141.5 1.76 6.88 1.25 141.584 1.2431 6 1.87961 126.4879 2.69039 0.6084 2.082 66.712 1.2672 -8E-04 5 0.7297 0.6103 2.0502 80.10687

42 25.6 0.61 6.58 2.38 25.6805 2.3753 4 2.6255 114.5709 2.74768 0.6396 2.1081 10.879 2.6599 -0.007 3 1 0.5019 2.9372 10.87857

43 717.8 0 6.87 0 717.884 0 0 0 769.6 3.13248 0.6708 2.4617 290.35 0 -3E-04 0 1 0.4298 0 0

C-13     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 102.4 0.42 -0.07 0.42 102.399 0.4102 6 1.70199 115.2137 0.05761 0 0.0576 1776.6 0.4104 -5E-05 6 0.4042 2 1.4473 193.4425

2 76.4 0.25 0.01 0.32 76.4001 0.3272 6 1.77108 110.7033 0.11296 0 0.113 675.36 0.3277 1E-05 6 0.4281 2 1.5033 144.1954

3 61.5 0.2 0.08 0.33 61.501 0.3252 6 1.85615 108.5415 0.16723 0 0.1672 366.76 0.3261 9E-05 6 0.462 2 1.5856 115.931

4 284.8 2.37 0.15 0.83 284.802 0.8322 6 1.54326 130.3698 0.23241 0 0.2324 1224.4 0.8328 4E-05 6 0.3882 1.8012 1.3845 484.4239

5 361.4 5.48 0.07 1.52 361.401 1.5163 6 1.68503 137.084 0.30096 0 0.301 1199.8 1.5176 1E-05 6 0.4594 1.7818 1.5601 608.0836

6 163 6.1 0.31 3.74 163.004 3.7422 8 2.20447 135.9263 0.36892 0 0.3689 440.84 3.7507 0.0001 8 0.6477 1.9787 2.0477 304.128

7 120.8 3.28 3.18 2.71 120.839 2.7144 5 2.17469 130.6565 0.43425 0 0.4343 277.27 2.7242 0.0019 8 0.6418 1.771 2.0245 201.5309

8 123.7 4 1.07 3.23 123.713 3.2333 5 2.22657 132.1659 0.50033 0 0.5003 246.26 3.2464 0.0006 8 0.6729 1.6553 2.0981 192.7567

9 100.4 3.14 3.72 3.13 100.446 3.1261 5 2.27356 129.8865 0.56527 0 0.5653 176.69 3.1438 0.0027 5 0.6984 1.5494 2.1569 146.2551

10 140.1 4.91 1.56 3.5 140.119 3.5042 8 2.22057 133.9694 0.63226 0 0.6323 220.62 3.5201 0.0008 8 0.6925 1.4284 2.1329 188.3048

11 104.1 4.27 4.78 4.1 104.159 4.0995 9 2.35371 132.2242 0.69837 0 0.6984 148.15 4.1272 0.0033 8 0.7499 1.3656 2.2753 133.5229

12 96.4 3.68 1.41 3.81 96.4173 3.8167 4 2.35103 130.9478 0.76384 0 0.7638 125.23 3.8472 0.0011 8 0.7583 1.2803 2.2884 115.7397

13 114.7 4.17 -1.04 3.64 114.687 3.636 5 2.28689 132.2857 0.82999 0 0.83 137.18 3.6625 -7E-04 8 0.7439 1.198 2.2429 128.9093

14 88.3 3.77 -0.27 4.27 88.2967 4.2697 4 2.4129 130.91 0.89544 0 0.8954 97.607 4.3134 -2E-04 9 0.8 1.1429 2.3823 94.40269

15 143.2 3 -4.35 2.1 143.147 2.0958 5 2.04156 130.4168 0.96065 0 0.9607 148.01 2.1099 -0.002 5 0.6679 1.0667 2.0274 143.3357

16 102.2 4.46 -0.06 4.36 102.199 4.364 9 2.38005 132.4964 1.0269 0 1.0269 98.522 4.4083 -4E-05 9 0.8052 1.0244 2.3797 97.94929

17 117.4 4.18 -0.76 3.57 117.391 3.5608 5 2.27348 132.36 1.09308 0 1.0931 106.39 3.5942 -5E-04 5 0.7726 0.9752 2.286 107.184

18 115.9 5.51 -3.18 4.76 115.861 4.7557 9 2.37613 134.3494 1.16025 0 1.1603 98.858 4.8038 -0.002 9 0.8201 0.9272 2.4022 100.5113

19 64.6 2.32 0.49 3.6 64.606 3.591 4 2.44706 126.5956 1.22355 0 1.2236 51.802 3.6603 0.0006 4 0.859 0.8827 2.4964 52.87414

20 71.9 2.94 0.8 4.09 71.9098 4.0885 4 2.45699 128.5898 1.28785 0 1.2879 54.837 4.163 0.0008 4 0.8704 0.8428 2.5182 56.25212

21 83.6 3.37 1.25 4.03 83.6153 4.0304 4 2.40911 129.9564 1.35282 0 1.3528 60.808 4.0966 0.0011 4 0.8589 0.8097 2.4799 62.95349

22 83.6 3.95 1.64 4.72 83.6201 4.7238 9 2.46175 131.1185 1.41838 0 1.4184 57.954 4.8053 0.0014 4 0.8871 0.7711 2.5458 59.90393

23 79.9 4.28 1.73 5.36 79.9212 5.3553 9 2.51631 131.5953 1.48418 0 1.4842 52.849 5.4566 0.0016 4 0.9166 0.7333 2.6151 54.36136

24 56.6 2.97 1.56 5.24 56.6191 5.2456 4 2.60689 128.081 1.54822 0.01872 1.5295 36.006 5.3931 0.0017 3 0.9622 0.7015 2.7292 36.51124

25 33.7 1.08 1.56 3.2 33.7191 3.2029 4 2.61634 119.415 1.60793 0.04992 1.558 20.61 3.3633 0.0019 4 0.9798 0.6845 2.7721 20.77176

26 32.9 0.77 1.72 2.34 32.9211 2.3389 4 2.53648 116.8811 1.66637 0.08112 1.5853 19.716 2.4636 0.0014 4 0.954 0.68 2.7007 20.08614

27 43.2 1.08 1.87 2.49 43.2229 2.4987 5 2.46418 120.0207 1.72638 0.11232 1.6141 25.709 2.6026 0.0005 4 0.9245 0.6768 2.6193 26.5428

28 70.9 3.07 2.31 4.33 70.9283 4.3283 4 2.47946 128.8729 1.79082 0.14352 1.6473 41.97 4.4404 0.0003 4 0.9249 0.664 2.6164 43.38904

29 77.4 2.69 2.94 3.48 77.436 3.4738 5 2.38293 128.1201 1.85488 0.17472 1.6802 44.985 3.5591 0.0005 4 0.8905 0.6625 2.5218 47.32072

30 120.3 7.7 3.25 6.4 120.34 6.3986 9 2.47078 136.8905 1.92332 0.20592 1.7174 68.951 6.5025 0.0002 9 0.9205 0.6403 2.5963 71.65636

31 133.2 7.93 -6.21 5.95 133.124 5.9569 9 2.42028 137.28 1.99196 0.23712 1.7548 74.726 6.0473 -0.005 9 0.9036 0.6331 2.5472 78.45894

32 80.2 5.26 -6.1 6.57 80.1253 6.5647 9 2.58472 133.1101 2.05852 0.26832 1.7902 43.608 6.7378 -0.009 3 0.9802 0.5973 2.7442 44.06484

33 68.7 4.1 -5.79 5.98 68.6291 5.9741 9 2.59502 130.9094 2.12397 0.29952 1.8245 36.452 6.1649 -0.011 3 0.9922 0.5824 2.7703 36.60811

34 320.5 11 -5.66 3.43 320.431 3.4329 8 2.01496 137.28 2.19261 0.33072 1.8619 170.92 3.4565 -0.002 8 0.7437 0.6569 2.1147 197.5601

35 117.8 8.13 -9.16 6.91 117.688 6.9081 9 2.50363 137.2338 2.26123 0.36192 1.8993 60.773 7.0434 -0.009 9 0.9537 0.5724 2.6608 62.44269

36 88.4 4.98 -8.93 5.65 88.2907 5.6405 9 2.50685 132.9465 2.3277 0.39312 1.9346 44.435 5.7932 -0.012 3 0.9653 0.5585 2.6869 45.37556

37 71.2 3.57 -9.08 5.03 71.0889 5.0219 4 2.52751 129.9824 2.39269 0.42432 1.9684 34.9 5.1968 -0.016 3 0.9825 0.5434 2.7282 35.28039

38 63.3 3.52 -9.39 5.57 63.1851 5.5709 4 2.59504 129.5918 2.45749 0.45552 2.002 30.334 5.7964 -0.019 3 1 0.5285 2.8081 30.33393

39 81.5 3.57 -9.59 4.39 81.3826 4.3867 4 2.44471 130.3123 2.52265 0.48672 2.0359 38.734 4.527 -0.015 4 0.9554 0.5351 2.6482 39.88172

40 19.4 1.96 -9.24 10.2 19.2869 10.162 3 3.13694 122.4133 2.58385 0.51792 2.0659 8.085 11.734 -0.071 3 1 0.5122 3.4362 8.085

41 76.4 1.57 -9.47 2.06 76.2841 2.0581 5 2.22494 124.1436 2.64592 0.54912 2.0968 35.119 2.1321 -0.017 5 0.8806 0.5476 2.4428 38.10702

42 25.7 1.11 -9.24 4.33 25.5869 4.3382 3 2.79341 118.9424 2.70539 0.58032 2.1251 10.767 4.8511 -0.054 3 1 0.4979 3.0944 10.76739

43 318.2 3.28 -7.9 1.03 318.103 1.0311 6 1.58273 133.0172 2.7719 0.61152 2.1604 145.96 1.0402 -0.004 6 0.6045 0.6495 1.7118 193.5731

44 126.2 4.52 -10.04 3.59 126.077 3.5851 8 2.2565 133.1063 2.83846 0.64272 2.1957 56.126 3.6677 -0.011 4 0.8898 0.5223 2.4548 60.83021

45 36.6 1.3 -9.25 3.56 36.4868 3.5629 4 2.62173 120.964 2.89894 0.67392 2.225 15.096 3.8705 -0.04 3 1 0.4756 2.9185 15.09553

46 39.4 1.12 -9.08 2.86 39.2889 2.8507 4 2.53307 120.054 2.95897 0.70512 2.2539 16.119 3.0829 -0.037 3 1 0.4695 2.8355 16.11907

47 51.3 2.01 -8.55 3.92 51.1954 3.9261 4 2.54515 124.9786 3.02145 0.73632 2.2851 21.081 4.1724 -0.028 3 1 0.463 2.8272 21.08142

48 39 1.11 -8.21 2.86 38.8995 2.8535 4 2.5366 119.9641 3.08144 0.76752 2.3139 15.479 3.099 -0.038 3 1 0.4573 2.8509 15.47941

49 42.7 0.93 -7.78 2.19 42.6048 2.1829 5 2.43085 118.8914 3.14088 0.79872 2.3422 16.849 2.3566 -0.034 4 1 0.4518 2.7511 16.84934

50 80 3.55 -7.57 4.44 79.9073 4.4427 4 2.45405 130.2265 3.206 0.82992 2.3761 32.281 4.6283 -0.018 4 0.9988 0.4458 2.7201 32.3133

51 31.9 1.01 -8.85 3.16 31.7917 3.1769 4 2.63329 118.7812 3.26539 0.86112 2.4043 11.865 3.5406 -0.053 3 1 0.4401 2.9781 11.86486

52 30.7 0.89 -8.85 2.92 30.5917 2.9093 4 2.62124 117.7618 3.32427 0.89232 2.432 11.212 3.264 -0.056 3 1 0.4351 2.9772 11.21217

53 28.6 0.67 -8.45 2.34 28.4966 2.3512 4 2.58703 115.5112 3.38202 0.92352 2.4585 10.215 2.6678 -0.061 3 1 0.4304 2.9606 10.21538

54 28.4 0.65 -8.39 2.31 28.2973 2.297 4 2.58323 115.2723 3.43966 0.95472 2.4849 10.003 2.6149 -0.063 3 1 0.4258 2.9634 10.00332

55 29 0.74 -8.32 2.57 28.8982 2.5607 4 2.60525 116.2724 3.4978 0.98592 2.5119 10.112 2.9133 -0.062 3 1 0.4212 2.9857 10.11211

56 34.6 1.06 -8.03 3.08 34.5017 3.0723 4 2.59693 119.3342 3.55746 1.01712 2.5403 12.181 3.4255 -0.052 3 1 0.4165 2.9604 12.18113

57 37.3 1.4 -6.86 3.76 37.216 3.7618 4 2.63144 121.5545 3.61824 1.04832 2.5699 13.073 4.1669 -0.046 3 1 0.4117 2.9874 13.07348

58 32.7 1.07 -6.67 3.28 32.6184 3.2804 4 2.63402 119.266 3.67787 1.07952 2.5984 11.138 3.6972 -0.054 3 1 0.4072 3.0114 11.13801

59 36.9 1.06 -6.33 2.88 36.8225 2.8787 4 2.55704 119.493 3.73762 1.11072 2.6269 12.595 3.2039 -0.047 3 1 0.4028 2.9316 12.59466

60 79.3 2.42 -7.1 3.05 79.2131 3.0551 5 2.33526 127.4015 3.80132 1.14192 2.6594 28.357 3.2091 -0.022 4 0.9858 0.4031 2.6509 28.72956

61 45 0.71 -6.66 1.57 44.9185 1.5806 5 2.32518 117.0454 3.85984 1.17312 2.6867 15.282 1.7292 -0.04 4 1 0.3938 2.7111 15.28205

62 56.8 1.29 -6.13 2.27 56.725 2.2741 5 2.34874 121.9838 3.92083 1.20432 2.7165 19.438 2.443 -0.031 4 1 0.3895 2.7099 19.43819

63 44.8 0.8 -6.33 1.79 44.7225 1.7888 5 2.35983 117.908 3.97979 1.23552 2.7443 14.846 1.9635 -0.042 4 1 0.3856 2.7517 14.84648

64 40.8 0.74 -6.25 1.81 40.7235 1.8171 5 2.39596 117.1091 4.03834 1.26672 2.7716 13.236 2.0172 -0.047 4 1 0.3818 2.7998 13.23598

65 47.1 0.84 -5.98 1.79 47.0268 1.7862 5 2.34242 118.3875 4.09754 1.29792 2.7996 15.334 1.9567 -0.04 4 1 0.378 2.7392 15.33398

66 48.4 0.77 -5.87 1.59 48.3282 1.5933 5 2.30222 117.8174 4.15645 1.32912 2.8273 15.623 1.7432 -0.04 4 1 0.3742 2.705 15.62314

67 44.4 0.88 -5.79 2 44.3291 1.9852 5 2.39128 118.5838 4.21574 1.36032 2.8554 14.048 2.1938 -0.044 4 1 0.3706 2.7984 14.04817

68 54.7 1.19 -5.48 2.18 54.6329 2.1782 5 2.3484 121.3017 4.27639 1.39152 2.8849 17.455 2.3632 -0.035 4 1 0.3668 2.7393 17.4554

69 64 1.66 -5.25 2.6 63.9357 2.5964 5 2.35014 124.1208 4.33845 1.42272 2.9157 20.44 2.7854 -0.03 4 1 0.3629 2.7268 20.43993

70 157.8 8.29 -6.66 5.25 157.718 5.2562 9 2.33399 137.28 4.40709 1.45392 2.9532 51.914 5.4073 -0.013 4 0.9887 0.3625 2.6221 52.51942

71 359.5 11.69 -9.78 3.25 359.38 3.2528 8 1.97038 137.28 4.47573 1.48512 2.9906 118.67 3.2938 -0.006 8 0.8218 0.4258 2.1793 142.8068

72 232.4 6.66 -7.76 2.87 232.305 2.8669 8 2.02168 137.28 4.54437 1.51632 3.0281 75.217 2.9241 -0.009 5 0.8607 0.4045 2.2768 87.07723

73 220.4 7.99 -10.69 3.63 220.269 3.6274 8 2.11969 137.28 4.61301 1.54752 3.0655 70.35 3.705 -0.011 4 0.9051 0.3819 2.3859 77.82585

74 324.1 8.61 -11.09 2.66 323.964 2.6577 8 1.91643 137.28 4.68165 1.57872 3.1029 102.9 2.6967 -0.007 5 0.8144 0.4164 2.1458 125.6341

75 374.2 7.94 -11.69 2.12 374.057 2.1227 8 1.80061 137.28 4.75029 1.60992 3.1404 117.6 2.15 -0.007 5 0.7677 0.4338 2.0184 151.409

76 338.8 6.34 -11.69 1.87 338.657 1.8721 6 1.77703 137.28 4.81893 1.64112 3.1778 105.05 1.8991 -0.007 5 0.7656 0.4309 2.0081 135.9415

77 328.9 9.75 -12.07 2.97 328.752 2.9658 8 1.95426 137.28 4.88757 1.67232 3.2153 100.73 3.0105 -0.008 5 0.8381 0.394 2.1941 120.5858

78 274.1 8.64 -11.76 3.15 273.956 3.1538 8 2.01775 137.28 4.95621 1.70352 3.2527 82.701 3.2119 -0.009 5 0.873 0.3752 2.2811 95.37727

79 301.1 7.51 -11.92 2.5 300.954 2.4954 8 1.90983 137.28 5.02485 1.73472 3.2901 89.945 2.5378 -0.009 5 0.831 0.3896 2.166 108.9506

80 301.6 0 -12.07 0 301.452 0 0 0 769.6 5.40965 1.76592 3.6437 81.247 0 -0.009 0 1 0.2904 0 0

C-13A     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 102.7 1.1 -0.07 1.07 102.699 1.0711 6 1.93939 122.2657 0.06113 0 0.0611 1678.9 1.0717 -5E-05 6 0.5084 2 1.7206 194.0029

2 67.1 1.07 0.23 1.6 67.1028 1.5946 5 2.19213 121.0254 0.12165 0 0.1217 550.63 1.5975 0.0003 6 0.6078 2 1.9739 126.6055

3 59.5 0.89 1.1 1.5 59.5135 1.4955 5 2.21439 119.3849 0.18134 0 0.1813 327.19 1.5 0.0013 6 0.6173 2 1.9915 112.1476

4 366.3 8.32 2.9 2.27 366.336 2.2711 8 1.83048 137.28 0.24998 0 0.25 1464.5 2.2727 0.0006 8 0.5087 2 1.6977 691.9625

5 233.4 8.8 4.21 3.77 233.452 3.7695 8 2.12021 137.28 0.31862 0 0.3186 731.7 3.7747 0.0013 8 0.6185 2 1.9776 440.66

6 89.6 4.69 35.83 5.21 90.0386 5.2089 9 2.47445 132.5554 0.3849 0 0.3849 232.93 5.2312 0.0288 9 0.7452 2 2.3018 169.4603

7 100.3 4.89 20.74 4.86 100.554 4.8631 9 2.42131 133.1303 0.45146 0 0.4515 221.73 4.885 0.0149 9 0.7354 1.8708 2.2665 176.9847

8 85.5 4.37 7.46 5.1 85.5913 5.1057 9 2.48144 131.9147 0.51742 0 0.5174 164.42 5.1367 0.0063 9 0.7669 1.7308 2.3425 139.1622

9 83.3 4.64 19.34 5.55 83.5367 5.5544 9 2.51655 132.2941 0.58357 0 0.5836 142.15 5.5935 0.0168 9 0.7913 1.6014 2.3983 125.5471

10 120.3 7.17 26.85 5.94 120.629 5.9439 9 2.44399 136.3746 0.65175 0 0.6518 184.08 5.9762 0.0161 9 0.779 1.4586 2.3563 165.3845

11 110.9 6.49 39.88 5.82 111.388 5.8265 9 2.45716 135.4511 0.71948 0 0.7195 153.82 5.8644 0.026 9 0.793 1.3578 2.3852 142.0159

12 95.1 4.93 36.3 5.16 95.5443 5.1599 9 2.45526 133.0653 0.78601 0 0.786 120.56 5.2027 0.0276 9 0.8009 1.2688 2.3979 113.6281

13 94.9 4.35 45.06 4.55 95.4515 4.5573 9 2.4133 132.1471 0.85208 0 0.8521 111.02 4.5983 0.0343 9 0.7943 1.1877 2.3726 106.1848

14 79.5 4.1 38.64 5.12 79.973 5.1267 9 2.50149 131.2825 0.91773 0 0.9177 86.143 5.1863 0.0352 9 0.8367 1.1265 2.4759 84.16379

15 65.5 3.57 32.02 5.41 65.8919 5.418 4 2.57399 129.7973 0.98262 0 0.9826 66.057 5.5 0.0355 4 0.8737 1.0668 2.565 65.44252

16 80.2 3.71 42.1 4.6 80.7153 4.5964 4 2.4625 130.5736 1.04791 0 1.0479 76.025 4.6569 0.0381 4 0.8399 1.0082 2.4682 75.9072

17 83.8 3.82 3.77 4.56 83.8461 4.556 4 2.44893 130.8802 1.11335 0 1.1134 74.31 4.6173 0.0033 4 0.8434 0.958 2.4691 74.90451

18 60.6 2.42 3.28 3.98 60.6402 3.9908 4 2.49928 126.7499 1.17673 0 1.1767 50.533 4.0697 0.004 4 0.873 0.9114 2.5391 51.2194

19 62.2 2.46 4.44 3.95 62.2544 3.9515 4 2.48835 126.9339 1.24019 0 1.2402 49.197 4.0319 0.0052 4 0.8773 0.87 2.5424 50.16513

20 60.9 2.13 4.61 3.49 60.9564 3.4943 4 2.45599 125.8286 1.30311 0 1.3031 45.778 3.5706 0.0056 4 0.8736 0.8336 2.5249 46.99848

21 76.2 3.51 6.23 4.6 76.2763 4.6017 4 2.47879 130.0302 1.36812 0 1.3681 54.753 4.6857 0.006 4 0.8884 0.7959 2.5555 56.34568

22 63.5 3.06 7.56 4.82 63.5925 4.8119 4 2.54533 128.5827 1.43241 0 1.4324 43.395 4.9228 0.0088 4 0.9243 0.7558 2.6417 44.40251

23 66.2 3 7.13 4.52 66.2873 4.5258 4 2.51346 128.5391 1.49668 0 1.4967 43.289 4.6303 0.0079 4 0.9197 0.7269 2.6217 44.51137

24 52.4 2.43 6.12 4.64 52.4749 4.6308 4 2.58937 126.4273 1.5599 0 1.5599 32.64 4.7727 0.0087 4 0.9607 0.6888 2.7215 33.14214

25 37.6 1.1 4.77 2.93 37.6584 2.921 4 2.55388 119.8188 1.61981 0.0312 1.5886 22.686 3.0523 0.0087 4 0.9577 0.6776 2.71 23.07898

26 27.9 0.71 5.06 2.55 27.9619 2.5392 4 2.61415 115.8893 1.67775 0.0624 1.6154 16.272 2.7012 0.0115 4 0.9924 0.6572 2.7969 16.32411

27 48 1.64 7.01 3.42 48.0858 3.4106 4 2.52143 123.3373 1.73942 0.0936 1.6458 28.16 3.5386 0.0089 4 0.9482 0.6578 2.6778 28.81243

28 80.2 3.03 15.01 3.77 80.3837 3.7694 4 2.39847 129.0821 1.80396 0.1248 1.6792 46.797 3.856 0.0122 4 0.8955 0.6613 2.535 49.11141

29 79.3 3.06 15.44 3.85 79.489 3.8496 4 2.40854 129.1269 1.86852 0.156 1.7125 45.325 3.9423 0.0123 4 0.9036 0.6472 2.5522 47.47883

30 141.3 7.33 24.15 5.17 141.596 5.1767 9 2.35489 136.9269 1.93699 0.1872 1.7498 79.815 5.2485 0.0111 9 0.877 0.6433 2.4776 84.91006

31 140.8 9.62 4.19 6.83 140.851 6.8299 9 2.45595 137.28 2.00563 0.2184 1.7872 77.688 6.9286 0.0006 9 0.9197 0.6175 2.5854 81.02807

32 71.5 4.08 7.11 5.7 71.587 5.6994 9 2.56758 130.9765 2.07112 0.2496 1.8215 38.164 5.8692 0.0038 3 0.9797 0.5873 2.739 38.58661

33 89.4 5.85 6.94 6.53 89.485 6.5374 9 2.55403 134.1574 2.13819 0.2808 1.8574 47.027 6.6974 0.0025 3 0.9739 0.5781 2.7193 47.72213

34 241.8 9.3 30.29 3.84 242.171 3.8403 8 2.11866 137.28 2.20683 0.312 1.8948 126.64 3.8756 0.0078 8 0.7914 0.6306 2.2357 143.0096

35 185.3 10.45 -9.8 5.64 185.18 5.6432 9 2.32213 137.28 2.27547 0.3432 1.9323 94.658 5.7134 -0.006 9 0.8785 0.5892 2.4588 101.8421

36 66.1 3.34 -9.96 5.07 65.9781 5.0623 4 2.55131 129.3132 2.34013 0.3744 1.9657 32.374 5.2484 -0.017 3 0.9936 0.5404 2.7564 32.5033

37 86.9 4.69 -10.34 5.4 86.7734 5.4049 9 2.49699 132.4653 2.40636 0.4056 2.0008 42.167 5.559 -0.014 3 0.9695 0.5393 2.6897 42.99616

38 31.7 1.82 -10.34 5.78 31.5734 5.7643 3 2.81145 123.0732 2.4679 0.4368 2.0311 14.33 6.2531 -0.041 3 1 0.521 3.0689 14.32994

39 39.1 0.76 -10.42 1.96 38.9725 1.9501 5 2.42994 117.197 2.5265 0.468 2.0585 17.705 2.0853 -0.033 4 0.975 0.5226 2.697 18.00192

40 29.9 1.37 -10.41 4.63 29.7726 4.6016 3 2.76199 120.8518 2.58692 0.4992 2.0877 13.022 5.0394 -0.046 3 1 0.5068 3.0403 13.02167

41 85.5 1.76 -10.37 2.06 85.3731 2.0615 5 2.19029 125.2541 2.64955 0.5304 2.1192 39.036 2.1276 -0.015 5 0.8658 0.5481 2.403 42.85071

42 192.4 2.16 -10.11 1.12 192.276 1.1234 6 1.75494 128.7328 2.71392 0.5616 2.1523 88.074 1.1395 -0.007 6 0.6814 0.6164 1.9147 110.4318

43 356.3 4.56 -9.66 1.28 356.182 1.2803 6 1.62809 135.7038 2.78177 0.5928 2.189 161.45 1.2903 -0.004 6 0.6219 0.6363 1.7539 212.5249

44 53.2 1.82 -2.24 3.41 53.1726 3.4228 4 2.49132 124.3445 2.84394 0.624 2.2199 22.671 3.6162 -0.016 4 1 0.4766 2.7629 22.67115

45 41.5 1.69 -5.8 4.07 41.429 4.0793 4 2.62202 123.1936 2.90554 0.6552 2.2503 17.119 4.3869 -0.028 3 1 0.4702 2.9103 17.11896

46 31.7 0.9 -4.98 2.86 31.639 2.8446 4 2.60377 117.9257 2.9645 0.6864 2.2781 12.587 3.1387 -0.036 3 1 0.4645 2.9265 12.58703

47 39.7 1.46 -3.83 3.68 39.6531 3.6819 4 2.60496 122.0163 3.02551 0.7176 2.3079 15.87 3.9861 -0.027 3 1 0.4585 2.9094 15.87047

48 37.4 0.77 -3.06 2.07 37.3626 2.0609 5 2.45922 117.1898 3.0841 0.7488 2.3353 14.678 2.2463 -0.028 4 1 0.4531 2.7883 14.67836

49 69.6 2.6 -2.73 3.73 69.5666 3.7374 4 2.4378 127.6098 3.14791 0.78 2.3679 28.05 3.9146 -0.015 4 0.9966 0.4481 2.7147 28.12765

50 58.5 2.5 -3.01 4.28 58.4632 4.2762 4 2.53203 126.8987 3.21136 0.8112 2.4002 23.02 4.5247 -0.019 3 1 0.4409 2.8215 23.02006

51 51.5 2.47 -1.34 4.79 51.4836 4.7976 4 2.60624 126.5003 3.27461 0.8424 2.4322 19.821 5.1235 -0.019 3 1 0.435 2.906 19.82107

52 36.6 0.8 -0.74 2.19 36.5909 2.1863 5 2.48235 117.4185 3.33332 0.8736 2.4597 13.521 2.4055 -0.028 4 1 0.4302 2.8346 13.52091

53 35.8 0.73 1.29 2.04 35.8158 2.0382 5 2.47062 116.6963 3.39167 0.9048 2.4869 13.038 2.2514 -0.025 4 1 0.4255 2.8315 13.03814

54 32 1.26 1.51 3.95 32.0185 3.9352 4 2.69272 120.4167 3.45187 0.936 2.5159 11.355 4.4107 -0.029 3 1 0.4206 3.0509 11.35454

55 30.3 0.7 2.1 2.3 30.3257 2.3083 4 2.56083 115.9834 3.50987 0.9672 2.5427 10.546 2.6104 -0.03 3 1 0.4161 2.9438 10.54634

56 38.9 1.17 4.58 3 38.9561 3.0034 4 2.55087 120.3528 3.57004 0.9984 2.5716 13.76 3.3064 -0.019 3 1 0.4115 2.9087 13.76008

57 48.3 1.85 7.13 3.82 48.3873 3.8233 4 2.55424 124.2341 3.63216 1.0296 2.6026 17.197 4.1336 -0.012 3 1 0.4066 2.8923 17.19657

58 37.4 0.97 8.96 2.59 37.5097 2.586 4 2.52059 118.8889 3.6916 1.0608 2.6308 12.855 2.8683 -0.012 3 1 0.4022 2.8963 12.85465

59 62.7 2.11 14.49 3.35 62.8774 3.3557 4 2.43399 125.8352 3.75452 1.092 2.6625 22.206 3.5688 -8E-04 4 1 0.3974 2.7661 22.20557

60 39.9 1.03 15.99 2.56 40.0957 2.5689 4 2.49671 119.4906 3.81427 1.1232 2.6911 13.482 2.8389 0.0008 3 1 0.3932 2.8768 13.48218

61 36.9 1.03 9.26 2.78 37.0133 2.7828 4 2.54571 119.2955 3.87392 1.1544 2.7195 12.186 3.1081 -0.015 3 1 0.3891 2.9354 12.18578

62 35.7 0.83 12.27 2.32 35.8502 2.3152 4 2.50493 117.638 3.93273 1.1856 2.7471 11.618 2.6005 -0.009 3 1 0.3852 2.908 11.61845

63 38.7 1.18 13.31 3.05 38.8629 3.0363 4 2.5548 120.4093 3.99294 1.2168 2.7761 12.561 3.384 -0.007 3 1 0.3811 2.9465 12.5606

64 33.6 0.85 14.78 2.51 33.7809 2.5162 4 2.54783 117.6672 4.05177 1.248 2.8038 10.603 2.8592 -0.006 3 1 0.3774 2.9641 10.60326

65 36.6 0.89 25.89 2.4 36.9169 2.4108 4 2.50628 118.2202 4.11088 1.2792 2.8317 11.585 2.7129 0.0178 3 1 0.3737 2.9194 11.58534

66 42.2 1.04 29.52 2.44 42.5613 2.4435 5 2.4629 119.7069 4.17074 1.3104 2.8603 13.422 2.709 0.0212 3 1 0.3699 2.8666 13.42171

67 36.8 0.89 30.8 2.39 37.177 2.394 4 2.50199 118.2373 4.22985 1.3416 2.8883 11.407 2.7013 0.0266 3 1 0.3664 2.9239 11.40728

68 47.1 1.59 43.7 3.34 47.6349 3.3379 4 2.51789 123.0877 4.2914 1.3728 2.9186 14.851 3.6684 0.0409 3 1 0.3625 2.9097 14.85079

69 70.2 2.23 72.12 3.13 71.0828 3.1372 5 2.37596 126.5391 4.35467 1.404 2.9507 22.615 3.3419 0.0568 4 1 0.3586 2.7418 22.61457

70 111.8 6.15 41.71 5.47 112.311 5.4759 9 2.43331 135.0775 4.42221 1.4352 2.987 36.119 5.7003 0.0145 3 1 0.3542 2.7497 36.11921

71 210.4 6.93 19.63 3.29 210.64 3.29 8 2.09501 137.28 4.49085 1.4664 3.0245 68.161 3.3616 -3E-04 5 0.8923 0.3918 2.3601 76.32643

72 221.4 7.3 2.23 3.3 221.427 3.2968 8 2.08371 137.28 4.55949 1.4976 3.0619 70.828 3.3661 -0.006 5 0.8895 0.3886 2.3481 79.6545

73 243.6 6.77 3.64 2.78 243.645 2.7786 8 1.99887 137.28 4.62813 1.5288 3.0993 77.119 2.8324 -0.005 5 0.8566 0.3983 2.257 89.96893

74 290.7 8.95 5.37 3.08 290.766 3.0781 8 1.99528 137.28 4.69677 1.56 3.1368 91.199 3.1286 -0.004 5 0.8518 0.3963 2.2397 107.1411

75 375.1 8.81 8.71 2.35 375.207 2.348 8 1.83772 137.28 4.76541 1.5912 3.1742 116.7 2.3783 -0.003 5 0.7847 0.4223 2.0588 147.8475

76 318.4 10.29 6.48 3.23 318.479 3.231 8 1.99338 137.28 4.83405 1.6224 3.2117 97.659 3.2808 -0.004 5 0.854 0.3874 2.2364 114.8408

77 263.1 9.71 7.28 3.69 263.189 3.6894 8 2.085 137.28 4.90269 1.6536 3.2491 79.495 3.7594 -0.004 4 0.9001 0.3643 2.3528 88.92111

78 247.5 9.47 7.01 3.82 247.586 3.8249 8 2.11216 137.28 4.97133 1.6848 3.2865 73.821 3.9033 -0.005 4 0.9175 0.3535 2.3914 81.0535

79 298.5 10.67 8.73 3.57 298.607 3.5733 8 2.04524 137.28 5.03997 1.716 3.324 88.318 3.6346 -0.004 5 0.8863 0.3626 2.3073 100.5933

80 260.9 8.12 8.39 3.11 261.003 3.1111 8 2.02383 137.28 5.10861 1.7472 3.3614 76.127 3.1732 -0.004 5 0.887 0.3587 2.3043 86.75109

81 251.6 8.77 7.7 3.49 251.694 3.4844 8 2.07393 137.28 5.17725 1.7784 3.3989 72.53 3.5576 -0.005 5 0.9111 0.3453 2.3632 80.455

82 209.9 7.1 7.1 3.38 209.987 3.3812 8 2.10561 137.28 5.24589 1.8096 3.4363 59.582 3.4678 -0.006 4 0.9357 0.3322 2.4208 64.26974

83 266.3 9.74 8.36 3.66 266.402 3.6561 8 2.07892 137.28 5.31453 1.8408 3.4737 75.161 3.7306 -0.005 4 0.9185 0.3356 2.3704 82.80802

84 288.5 10.09 10.05 3.5 288.623 3.4959 8 2.04443 137.28 5.38317 1.872 3.5112 80.668 3.5624 -0.004 5 0.9038 0.3382 2.33 90.53242

85 256.5 9.31 11.93 3.63 256.646 3.6276 8 2.08439 137.28 5.45181 1.9032 3.5486 70.787 3.7063 -0.004 4 0.9288 0.325 2.3885 77.15309

86 505.6 7.79 -5.78 1.54 505.529 1.541 6 1.61469 137.28 5.52045 1.9344 3.5861 139.43 1.558 -0.005 6 0.7207 0.4149 1.839 196.0785

C-14     In situ data Basic output data



87 253.9 7.24 -9.19 2.85 253.788 2.8528 8 1.99869 137.28 5.58909 1.9656 3.6235 68.497 2.917 -0.011 5 0.902 0.3295 2.3112 77.27755

88 321.2 9.56 -8.74 2.98 321.093 2.9773 8 1.96087 137.28 5.65773 1.9968 3.6609 86.163 3.0307 -0.008 5 0.88 0.3355 2.2486 100.007

89 353 8.84 -8.43 2.51 352.897 2.505 8 1.8754 137.28 5.72637 2.028 3.6984 93.871 2.5463 -0.008 5 0.846 0.3469 2.1546 113.8211

90 313.6 0 -8.58 0 313.495 0 0 0 769.6 6.11117 2.0592 4.052 75.86 0 -0.009 0 1 0.2611 0 0



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 39.8 0.77 0.38 1.94 39.8047 1.9345 5 2.42058 117.3442 0.05867 0 0.0587 677.43 1.9373 0.0007 5 0.6886 2 2.1939 75.12651

2 38.6 0.83 0.46 2.14 38.6056 2.15 5 2.45968 117.8186 0.11758 0 0.1176 327.33 2.1565 0.0009 5 0.7075 2 2.2362 72.74881

3 246.7 4.69 1.2 1.9 246.715 1.901 6 1.86067 135.0138 0.18509 0 0.1851 1332 1.9024 0.0004 8 0.5065 2 1.7002 465.9819

4 285.9 8.01 2.61 2.8 285.932 2.8014 8 1.96421 137.28 0.25373 0 0.2537 1125.9 2.8039 0.0007 8 0.5568 2 1.8236 539.9793

5 83.1 3.97 3.54 4.77 83.1433 4.7749 9 2.46693 131.1415 0.3193 0 0.3193 259.39 4.7933 0.0031 9 0.7372 2 2.2889 156.5512

6 94.3 4.53 3.91 4.8 94.3479 4.8014 9 2.43413 132.4154 0.38551 0 0.3855 243.74 4.8211 0.003 9 0.7296 2 2.2609 177.6045

7 119.3 5.45 3.83 4.56 119.347 4.5665 9 2.35431 134.3415 0.45268 0 0.4527 262.65 4.5839 0.0023 9 0.7133 1.8324 2.2082 205.901

8 88.7 5 3.91 5.63 88.7479 5.6339 9 2.50507 132.9885 0.51917 0 0.5192 169.94 5.6671 0.0032 9 0.7767 1.7384 2.3679 144.9556

9 122.6 6.43 4.01 5.24 122.649 5.2426 9 2.39547 135.618 0.58698 0 0.587 207.95 5.2678 0.0024 9 0.7505 1.5562 2.2909 179.5224

10 86.8 4.96 3.82 5.72 86.8468 5.7112 9 2.51553 132.8769 0.65342 0 0.6534 131.91 5.7545 0.0032 9 0.8032 1.4728 2.4197 119.9744

11 74.5 4.66 3.75 6.25 74.5459 6.2512 9 2.58753 132.0479 0.71944 0 0.7194 102.62 6.3121 0.0037 9 0.8396 1.3825 2.5076 96.46074

12 108.9 5.59 3.85 5.13 108.947 5.1309 9 2.41856 134.3048 0.7866 0 0.7866 137.5 5.1682 0.0026 9 0.7877 1.2631 2.3632 129.1162

13 88.6 4.72 3.75 5.33 88.6459 5.3246 9 2.48613 132.564 0.85288 0 0.8529 102.94 5.3763 0.0031 9 0.8219 1.1939 2.4449 99.05892

14 96.9 4.67 3.84 4.82 96.947 4.8171 9 2.42789 132.7044 0.91923 0 0.9192 104.47 4.8632 0.0029 9 0.8091 1.1206 2.4033 101.6973

15 120.4 3.89 3.89 3.23 120.448 3.2296 5 2.23352 131.8966 0.98518 0 0.9852 121.26 3.2563 0.0023 5 0.7439 1.0546 2.224 119.0622

16 145.9 7.19 4.1 4.92 145.95 4.9263 9 2.3297 136.8597 1.05361 0 1.0536 137.52 4.9622 0.002 9 0.7888 1.0034 2.3333 137.4004

17 88.8 4.3 4.5 4.84 88.8551 4.8393 9 2.45313 131.8878 1.11955 0 1.1196 78.367 4.9011 0.0037 9 0.8455 0.9534 2.474 79.05307

18 53.4 1.91 4.52 3.57 53.4553 3.5731 4 2.50287 124.7106 1.18191 0 1.1819 44.228 3.6539 0.0062 4 0.8761 0.9076 2.5465 44.83862

19 80.5 3.3 4.29 4.1 80.5525 4.0967 4 2.42508 129.7118 1.24676 0 1.2468 63.609 4.1611 0.0039 4 0.8519 0.8696 2.4748 65.17416

20 76.6 3.37 4.36 4.4 76.6534 4.3964 4 2.46236 129.7444 1.31164 0 1.3116 57.441 4.473 0.0042 4 0.8749 0.8287 2.5271 59.00593

21 72.6 3.47 4.36 4.78 72.6534 4.7761 4 2.50481 129.8276 1.37655 0 1.3766 51.779 4.8683 0.0044 4 0.8999 0.7892 2.5848 53.16069

22 70.4 3.27 4.37 4.65 70.4535 4.6414 4 2.50416 129.3183 1.44121 0 1.4412 47.885 4.7383 0.0046 4 0.9083 0.7553 2.5986 49.26143

23 72.5 3.35 4.44 4.62 72.5544 4.6172 4 2.49408 129.5668 1.50599 0 1.506 47.177 4.7151 0.0045 4 0.9122 0.7247 2.6007 48.66257

24 31.2 1.32 4.36 4.21 31.2534 4.2236 4 2.72122 120.6981 1.56634 0 1.5663 18.953 4.4464 0.0106 3 1 0.6755 2.8802 18.95311

25 32.5 1.36 4.14 4.19 32.5507 4.1781 4 2.70507 121.0158 1.62685 0.01872 1.6081 19.23 4.3979 0.009 3 1 0.658 2.8724 19.2297

26 57.6 1.62 4.36 2.8 57.6534 2.8099 5 2.4063 123.6901 1.68869 0.04992 1.6388 34.15 2.8947 0.0047 4 0.8994 0.6747 2.5504 35.6864

27 72.3 3.01 4.59 4.16 72.3562 4.16 4 2.46082 128.7771 1.75308 0.08112 1.672 42.228 4.2633 0.0035 4 0.9202 0.6564 2.601 43.79794

28 88.3 4.41 4.9 4.99 88.36 4.991 9 2.46507 132.059 1.81911 0.11232 1.7068 50.704 5.0959 0.0028 4 0.9224 0.6434 2.6024 52.62079

29 96.2 5.43 5.05 5.64 96.2618 5.6409 9 2.48386 133.7903 1.88601 0.14352 1.7425 54.162 5.7536 0.0023 4 0.9322 0.6281 2.6238 56.02518

30 140.3 10.45 5.37 7.45 140.366 7.4448 9 2.48817 137.28 1.95465 0.17472 1.7799 77.762 7.55 0.0015 9 0.9312 0.6161 2.6166 80.59509

31 74.6 4.08 5.77 5.47 74.6706 5.464 9 2.54179 131.0794 2.02019 0.20592 1.8143 40.044 5.6159 0.0029 3 0.9679 0.5934 2.7089 40.74245

32 147.4 9.26 6.15 6.28 147.475 6.279 9 2.41447 137.28 2.08883 0.23712 1.8517 78.515 6.3692 0.0014 9 0.9098 0.601 2.5513 82.57897

33 222.7 11.84 6.85 5.32 222.784 5.3146 9 2.25824 137.28 2.15747 0.26832 1.8892 116.79 5.3665 0.001 9 0.8463 0.6123 2.3794 127.6709

34 68.3 3.95 6.89 5.78 68.3843 5.7762 4 2.58478 130.6279 2.22278 0.29952 1.9233 34.401 5.9702 0.003 3 0.9996 0.5503 2.7788 34.40827

35 80.8 4.16 6.28 5.15 80.8769 5.1436 9 2.49949 131.4162 2.28849 0.33072 1.9578 40.142 5.2934 0.0016 3 0.967 0.5515 2.6886 40.96436

36 67.3 2.93 5.91 4.35 67.3723 4.349 4 2.49586 128.4059 2.35269 0.36192 1.9908 32.661 4.5063 0.001 4 0.9743 0.5402 2.7036 33.19574

37 53 1.98 5.36 3.72 53.0656 3.7312 4 2.51846 124.9561 2.41517 0.39312 2.0221 25.049 3.9092 -1E-04 4 0.9941 0.5253 2.7508 25.14552

38 26.3 1.28 5.44 4.85 26.3666 4.8546 3 2.81651 120.0583 2.4752 0.42432 2.0509 11.649 5.3576 -0.001 3 1 0.5159 3.0946 11.64934

39 86.8 2.78 5.3 3.2 86.8649 3.2004 5 2.32303 128.6412 2.53952 0.45552 2.084 40.463 3.2968 -9E-04 4 0.9126 0.5387 2.5291 42.93275

40 92.7 2.73 5.2 2.94 92.7637 2.943 5 2.27688 128.6686 2.60385 0.48672 2.1171 42.586 3.028 -0.001 4 0.897 0.5368 2.4837 45.73884

41 321.2 5.22 5.88 1.63 321.272 1.6248 6 1.73858 136.4413 2.67207 0.51792 2.1542 147.9 1.6384 -3E-04 6 0.6635 0.6239 1.8677 187.8685

42 180.4 5.1 3.43 2.83 180.442 2.8264 5 2.07994 134.8641 2.73951 0.54912 2.1904 81.128 2.87 -0.002 5 0.8114 0.5541 2.2514 93.06172

43 32.7 1.61 -9.33 4.93 32.5858 4.9408 3 2.75481 122.2531 2.80063 0.58032 2.2203 13.415 5.4054 -0.042 3 1 0.4766 3.0497 13.41485

44 35 1.03 -9.27 2.96 34.8865 2.9524 4 2.58196 119.1512 2.86021 0.61152 2.2487 14.242 3.2161 -0.04 3 1 0.4705 2.8896 14.24223

45 38.4 1 -9.27 2.61 38.2865 2.6119 4 2.51662 119.1617 2.91979 0.64272 2.2771 15.532 2.8275 -0.037 4 1 0.4647 2.826 15.5317

46 36.5 1.61 -9.19 4.44 36.3875 4.4246 4 2.68704 122.5223 2.98105 0.67392 2.3071 14.48 4.8194 -0.04 3 1 0.4586 2.9923 14.47966

47 31.8 0.73 -9.19 2.31 31.6875 2.3038 4 2.54533 116.3976 3.03925 0.70512 2.3341 12.274 2.5482 -0.048 3 1 0.4533 2.8834 12.27364

48 33 0.8 -9.11 2.42 32.8885 2.4325 4 2.54752 117.1583 3.09783 0.73632 2.3615 12.615 2.6854 -0.047 3 1 0.4481 2.8865 12.6151

49 33.4 0.92 -9.04 2.75 33.2894 2.7637 4 2.5788 118.2105 3.15693 0.76752 2.3894 12.611 3.0532 -0.047 3 1 0.4428 2.9188 12.6108

50 47.1 1.81 -8.73 3.86 46.9931 3.8516 4 2.56551 124.0029 3.21894 0.79872 2.4202 18.087 4.1349 -0.033 3 1 0.4372 2.8755 18.08691

51 25.6 0.68 -8.42 2.67 25.4969 2.667 4 2.65882 115.3483 3.27661 0.82992 2.4467 9.0818 3.0603 -0.065 3 1 0.4325 3.0363 9.0818

52 29.4 0.82 -8.35 2.8 29.2978 2.7989 4 2.62495 117.057 3.33514 0.86112 2.474 10.494 3.1584 -0.056 3 1 0.4277 2.9924 10.49413

53 32.4 1.22 -8.19 3.78 32.2998 3.7771 4 2.67793 120.202 3.39524 0.89232 2.5029 11.548 4.2208 -0.051 3 1 0.4228 3.0334 11.54832

54 30.4 0.88 -8.12 2.91 30.3006 2.9042 4 2.62394 117.6558 3.45407 0.92352 2.5306 10.609 3.2779 -0.056 3 1 0.4181 2.9978 10.60899

55 33.2 0.75 -8.04 2.28 33.1016 2.2658 4 2.526 116.7019 3.51242 0.95472 2.5577 11.569 2.5347 -0.052 3 1 0.4137 2.9034 11.56868

56 44.8 1.61 -7.74 3.59 44.7053 3.6014 4 2.56063 123.0244 3.57393 0.98592 2.588 15.893 3.9143 -0.038 3 1 0.4089 2.904 15.89304

57 42.7 2.08 -7.58 4.88 42.6072 4.8818 4 2.66853 124.7813 3.63632 1.01712 2.6192 14.879 5.3373 -0.04 3 1 0.404 3.0117 14.87893

58 34.4 0.92 -7.5 2.68 34.3082 2.6816 4 2.56035 118.2841 3.69546 1.04832 2.6471 11.564 3.0053 -0.052 3 1 0.3997 2.9455 11.56445

59 32.1 1.01 -7.2 3.17 32.0119 3.1551 4 2.62907 118.798 3.75486 1.07952 2.6753 10.562 3.5743 -0.057 3 1 0.3955 3.0213 10.56202

60 32 1.09 -7.12 3.42 31.9129 3.4156 4 2.65273 119.3482 3.81454 1.11072 2.7038 10.392 3.8792 -0.058 3 1 0.3913 3.048 10.3921

61 32.3 0.72 -6.82 2.25 32.2165 2.2349 4 2.53151 116.3371 3.8727 1.14192 2.7308 10.379 2.5402 -0.058 3 1 0.3875 2.943 10.37937

62 34 0.78 -6.28 2.31 33.9231 2.2993 4 2.52168 117.0486 3.93123 1.17312 2.7581 10.874 2.6007 -0.054 3 1 0.3836 2.9319 10.87409

63 27.3 0.71 -6.2 2.59 27.2241 2.608 4 2.63047 115.8241 3.98914 1.20432 2.7848 8.3434 3.0557 -0.071 3 1 0.38 3.0664 8.34344

64 34.9 0.8 -6.05 2.3 34.826 2.2971 4 2.51255 117.2979 4.04779 1.23552 2.8123 10.944 2.5993 -0.054 3 1 0.3763 2.9294 10.94424

65 41.1 1.17 -5.81 2.86 41.0289 2.8517 4 2.51908 120.4793 4.10803 1.26672 2.8413 12.994 3.1689 -0.046 3 1 0.3724 2.9178 12.99431

66 41.4 1 -5.59 2.41 41.3316 2.4195 5 2.46976 119.3484 4.1677 1.29792 2.8698 12.95 2.6908 -0.046 3 1 0.3687 2.8777 12.95006

67 46.5 0.96 -5.36 2.07 46.4344 2.0674 5 2.38705 119.3336 4.22737 1.32912 2.8983 14.563 2.2745 -0.041 4 1 0.3651 2.7942 14.56293

68 56.4 1.87 -4.98 3.33 56.339 3.3192 4 2.46409 124.6839 4.28971 1.36032 2.9294 17.768 3.5928 -0.033 3 1 0.3612 2.8429 17.76797

69 88.9 4 -4.67 4.5 88.8428 4.5023 9 2.42891 131.3583 4.35539 1.39152 2.9639 28.506 4.7344 -0.02 3 1 0.357 2.7663 28.50578

70 215.3 8.79 -4.14 4.08 215.249 4.0836 8 2.16841 137.28 4.42403 1.42272 3.0013 70.244 4.1693 -0.008 4 0.9184 0.3839 2.4295 76.48061

71 175 9.37 -3.81 5.36 174.953 5.3557 9 2.31612 137.28 4.49267 1.45392 3.0388 56.096 5.4969 -0.01 4 0.986 0.3534 2.6042 56.9318

72 220.7 10.48 -3.24 4.75 220.66 4.7494 9 2.21846 137.28 4.56131 1.48512 3.0762 70.249 4.8496 -0.008 4 0.9434 0.3654 2.4865 74.62602

73 332.8 6.77 -2.81 2.03 332.766 2.0345 6 1.81155 137.28 4.62995 1.51632 3.1136 105.39 2.0632 -0.005 5 0.774 0.4337 2.0381 134.5031

74 396.5 11.88 -2.71 3 396.467 2.9965 8 1.91882 137.28 4.69859 1.54752 3.1511 124.33 3.0324 -0.004 5 0.8119 0.4123 2.1332 152.6612

75 384.3 4.16 -2.45 1.08 384.27 1.0826 6 1.5497 135.2172 4.7662 1.57872 3.1875 119.06 1.0962 -0.005 6 0.6743 0.4754 1.7665 170.5158

76 335.8 9.22 -2.41 2.74 335.771 2.7459 8 1.92073 137.28 4.83484 1.60992 3.2249 102.62 2.786 -0.005 5 0.8252 0.3987 2.1588 124.6948

77 254.6 9.3 -1.77 3.65 254.578 3.6531 8 2.08882 137.28 4.90348 1.64112 3.2624 76.532 3.7248 -0.007 4 0.9041 0.3613 2.3617 85.25843

78 301 10.73 -2.22 3.57 300.973 3.5651 8 2.04267 137.28 4.97212 1.67232 3.2998 89.703 3.625 -0.006 5 0.8829 0.3664 2.3012 102.4854

79 310.5 9.03 -2.05 2.91 310.475 2.9085 8 1.95952 137.28 5.04076 1.70352 3.3372 91.523 2.9565 -0.006 5 0.8529 0.3754 2.2177 108.3728

80 292.2 0 -2.37 0 292.171 0 0 0 769.6 5.42556 1.73472 3.6908 77.691 0 -0.007 0 1 0.2867 0 0

C-15     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 30.5 1.19 -0.24 3.91 30.4971 3.902 4 2.70591 119.8798 0.05994 0 0.0599 507.79 3.9097 -6E-04 4 0.8022 2 2.4916 57.53122

2 26.1 0.96 -0.61 3.68 26.0925 3.6792 4 2.7399 117.9278 0.1189 0 0.1189 218.44 3.6961 -0.002 4 0.8165 2 2.5221 49.09448

3 186.1 3.58 0.14 1.92 186.102 1.9237 6 1.93972 132.3501 0.18508 0 0.1851 1004.5 1.9256 5E-05 6 0.5315 2 1.7657 351.4133

4 189.5 3.79 0.1 2 189.501 2 6 1.94793 132.8113 0.25148 0 0.2515 752.53 2.0026 4E-05 6 0.5387 2 1.7763 357.7135

5 169.8 2.85 0.38 1.68 169.805 1.6784 6 1.92013 130.458 0.31671 0 0.3167 535.15 1.6815 0.0002 6 0.5324 1.9007 1.7502 304.4461

6 190 3.68 -1.3 1.94 189.984 1.937 6 1.9364 132.602 0.38301 0 0.383 495.02 1.9409 -5E-04 6 0.5518 1.7519 1.7948 313.9254

7 219.2 3.87 -1.07 1.77 219.187 1.7656 6 1.86624 133.3191 0.44967 0 0.4497 486.44 1.7693 -4E-04 6 0.5382 1.585 1.7509 327.6494

8 234.1 4.76 -0.61 2.03 234.093 2.0334 6 1.89774 134.9942 0.51717 0 0.5172 451.64 2.0379 -2E-04 6 0.5606 1.4938 1.8012 329.7496

9 350.8 6.76 -0.35 1.93 350.796 1.9271 6 1.77938 137.28 0.58581 0 0.5858 597.82 1.9303 -7E-05 8 0.5298 1.3678 1.7117 452.7204

10 359.8 11.55 -0.46 3.21 359.794 3.2102 8 1.9651 137.28 0.65445 0 0.6545 548.77 3.216 -9E-05 8 0.6082 1.3394 1.9088 454.6004

11 182.7 9.27 20.3 5.07 182.948 5.067 9 2.28539 137.28 0.72309 0 0.7231 252.01 5.0871 0.008 9 0.7321 1.3214 2.2248 227.5731

12 133.7 4.27 19.87 3.19 133.943 3.1879 5 2.20019 132.8376 0.78951 0 0.7895 168.65 3.2068 0.0107 8 0.7064 1.2298 2.1491 154.758

13 110.8 3.58 17.77 3.22 111.018 3.2247 5 2.25559 131.0901 0.85505 0 0.8551 128.84 3.2498 0.0116 5 0.7353 1.1696 2.2172 121.7712

14 92.2 2.23 16.86 2.41 92.4064 2.4133 5 2.21487 127.179 0.91864 0 0.9186 99.59 2.4375 0.0133 5 0.728 1.1084 2.1904 95.8342

15 53.9 1.3 17.16 2.41 54.11 2.4025 5 2.37995 121.9252 0.97961 0 0.9796 54.236 2.4468 0.0233 5 0.7998 1.0636 2.3714 53.40595

16 104.1 2.95 16.85 2.83 104.306 2.8282 5 2.23006 129.5218 1.04437 0 1.0444 98.875 2.8568 0.0118 5 0.7503 1.0099 2.2334 98.5528

17 104.3 2.89 16.31 2.76 104.5 2.7656 5 2.22225 129.3759 1.10906 0 1.1091 93.224 2.7952 0.0114 5 0.7555 0.9651 2.2391 94.30205

18 91.2 3.08 16.72 3.37 91.4047 3.3696 5 2.32505 129.5153 1.17381 0 1.1738 76.87 3.4135 0.0133 5 0.8035 0.92 2.357 78.45329

19 52.3 1.74 16.47 3.31 52.5016 3.3142 4 2.48541 123.9846 1.23581 0 1.2358 41.484 3.3941 0.0231 4 0.8772 0.8727 2.5426 42.28232

20 71.6 2.88 16.39 4.02 71.8006 4.0111 4 2.45126 128.4352 1.30002 0 1.3 54.23 4.0851 0.0167 4 0.8698 0.836 2.5151 55.70414

21 66.7 1.82 16.23 2.72 66.8987 2.7205 5 2.35028 124.9046 1.36248 0 1.3625 48.101 2.7771 0.0178 5 0.8401 0.8087 2.4293 50.08533

22 35.7 1.44 15.95 4 35.8952 4.0117 4 2.66198 121.6725 1.42331 0 1.4233 24.22 4.1773 0.0333 3 0.9764 0.7486 2.7797 24.38982

23 58.4 1.52 15.85 2.6 58.594 2.5941 5 2.37725 123.2633 1.48494 0 1.4849 38.459 2.6616 0.02 4 0.8681 0.7451 2.4874 40.21721

24 47.9 1.55 15.96 3.23 48.0954 3.2228 4 2.50433 122.9248 1.54641 0 1.5464 30.101 3.3298 0.0247 4 0.928 0.7032 2.6372 30.93525

25 66.8 1.63 15.85 2.43 66.994 2.4331 5 2.31594 124.1013 1.60846 0 1.6085 40.651 2.4929 0.0175 5 0.8582 0.6981 2.4457 43.13857

26 40.9 1.16 16.08 2.81 41.0968 2.8226 4 2.51559 120.4205 1.66867 0 1.6687 23.629 2.9421 0.0294 4 0.9519 0.6482 2.6846 24.15249

27 51.9 1.54 16.14 2.94 52.0976 2.956 4 2.45331 123.0724 1.7302 0 1.7302 29.111 3.0575 0.0231 4 0.9309 0.6327 2.6217 30.11743

28 24.3 0.95 15.7 3.86 24.4922 3.8788 4 2.7757 117.6968 1.78905 0.02184 1.7672 12.847 4.1845 0.0488 3 1 0.5987 2.9945 12.84686

29 24.4 0.63 15.62 2.58 24.5912 2.5619 4 2.66045 114.7013 1.8464 0.05304 1.7934 12.683 2.7699 0.0471 3 1 0.59 2.8923 12.68276

30 18.8 1.07 15.55 5.65 18.9903 5.6345 3 2.96562 117.9467 1.90538 0.08424 1.8211 9.3815 6.2628 0.0606 3 1 0.581 3.2103 9.38149

31 44.7 1.67 14.86 3.71 44.8819 3.7209 4 2.56925 123.3017 1.96703 0.11544 1.8516 23.177 3.8914 0.0222 4 0.9952 0.573 2.7753 23.23936

32 48.4 1.9 14.95 3.91 48.583 3.9108 4 2.55995 124.4391 2.02925 0.14664 1.8826 24.728 4.0813 0.02 4 0.9938 0.5641 2.7674 24.81708

33 70.1 2.99 15.15 4.25 70.2854 4.2541 4 2.47647 128.6575 2.09357 0.17784 1.9157 35.596 4.3847 0.0134 4 0.9563 0.5669 2.6655 36.53175

34 148.9 3.72 14.93 2.49 149.083 2.4953 5 2.08815 132.0898 2.15962 0.20904 1.9506 75.323 2.5319 0.0059 5 0.7944 0.6152 2.2366 85.41691

35 75.6 2.7 4.13 3.57 75.6506 3.569 4 2.39843 128.0904 2.22366 0.24024 1.9834 37.02 3.6771 0.0008 4 0.9328 0.5565 2.5951 38.61646

36 120.3 2.86 4.44 2.38 120.354 2.3763 5 2.13225 129.6441 2.28849 0.27144 2.0171 58.534 2.4224 0.0004 5 0.823 0.588 2.3035 65.61418

37 160.5 1.83 4.61 1.14 160.556 1.1398 6 1.81426 127.0799 2.35203 0.30264 2.0494 77.196 1.1567 0.0002 6 0.6978 0.6305 1.9707 94.26329

38 114.3 2.26 4.36 1.97 114.353 1.9763 5 2.08824 127.7965 2.41592 0.33384 2.0821 53.762 2.019 -2E-04 5 0.8144 0.5762 2.2727 60.9598

39 41.5 1.3 4.27 3.12 41.5523 3.1286 4 2.54196 121.2811 2.47657 0.36504 2.1115 18.506 3.3269 -0.001 4 1 0.5011 2.8083 18.50591

40 66.5 1.43 4.13 2.15 66.5506 2.1487 5 2.28096 123.1273 2.53813 0.39624 2.1419 29.886 2.2339 -0.002 4 0.9106 0.5262 2.5163 31.83079

41 31.5 1.66 3.72 5.27 31.5455 5.2622 3 2.78398 122.3978 2.59933 0.42744 2.1719 13.328 5.7348 -0.006 3 1 0.4872 3.0683 13.32767

42 23.3 1.1 3.68 4.73 23.345 4.7119 3 2.84702 118.6525 2.65865 0.45864 2.2 9.4028 5.3175 -0.009 3 1 0.481 3.1654 9.40284

43 52.3 1.47 3.74 2.81 52.3458 2.8083 5 2.43651 122.7436 2.72003 0.48984 2.2302 22.252 2.9622 -0.004 4 0.9885 0.4785 2.7113 22.44344

44 64.5 3.86 2.14 5.98 64.5262 5.9821 4 2.61265 130.3177 2.78518 0.52104 2.2641 27.269 6.2519 -0.006 3 1 0.4673 2.8641 27.26902

45 36.9 2.01 2.14 5.45 36.9262 5.4433 3 2.74581 124.1818 2.84728 0.55224 2.295 14.849 5.8981 -0.012 3 1 0.461 3.0406 14.84897

46 36 1.29 2.14 3.59 36.0262 3.5807 4 2.62726 120.8765 2.90771 0.58344 2.3243 14.249 3.8951 -0.013 3 1 0.4552 2.9399 14.24896

47 47.3 1.59 1.99 3.36 47.3244 3.3598 4 2.5219 123.0718 2.96925 0.61464 2.3546 18.838 3.5847 -0.011 3 1 0.4494 2.8225 18.83756

48 32.3 1.28 2.18 3.97 32.3267 3.9596 4 2.69146 120.5553 3.02953 0.64584 2.3837 12.291 4.369 -0.017 3 1 0.4439 3.0212 12.29069

49 40.3 2.13 2.18 5.28 40.3267 5.2819 3 2.70971 124.8209 3.09194 0.67704 2.4149 15.419 5.7205 -0.014 3 1 0.4382 3.0195 15.41876

50 37.9 1.66 1.05 4.39 37.9129 4.3785 4 2.67107 122.8462 3.15336 0.70824 2.4451 14.216 4.7757 -0.018 3 1 0.4327 2.996 14.21586

51 54 2.05 -2.23 3.8 53.9727 3.7982 4 2.51881 125.2517 3.21599 0.73944 2.4766 20.495 4.0389 -0.018 3 1 0.4273 2.8273 20.49495

52 138.1 2.78 -4.98 2.02 138.039 2.0139 5 2.03898 129.7709 3.28087 0.77064 2.5102 53.684 2.063 -0.008 5 0.8352 0.486 2.2741 61.89615

53 144 5.34 -5.74 3.71 143.93 3.7101 8 2.23334 134.6491 3.3482 0.80184 2.5464 55.209 3.7985 -0.009 4 0.913 0.4486 2.472 59.59438

54 105.3 1.58 -5.67 1.5 105.231 1.5015 5 2.02933 124.9747 3.41068 0.83304 2.5776 39.501 1.5518 -0.012 5 0.8477 0.4701 2.2985 45.2369

55 140 1.95 -5.51 1.39 139.933 1.3935 6 1.91822 127.2093 3.47429 0.86424 2.6101 52.282 1.429 -0.009 5 0.7986 0.4863 2.1653 62.70841

56 135.1 1.62 -5.28 1.2 135.035 1.1997 6 1.88369 125.7659 3.53717 0.89544 2.6417 49.777 1.232 -0.01 5 0.7898 0.4855 2.1382 60.33276

57 90.6 1.54 -5.28 1.7 90.5354 1.701 5 2.11402 124.4202 3.59938 0.92664 2.6727 32.527 1.7714 -0.015 5 0.8962 0.4359 2.4139 35.81221

58 87.7 5.22 -5.18 5.96 87.6366 5.9564 9 2.52749 133.2728 3.66602 0.95784 2.7082 31.006 6.2165 -0.016 3 1 0.3907 2.8229 31.00629

59 63.5 3.82 -5.03 6.02 63.4384 6.0216 4 2.6196 130.2 3.73112 0.98904 2.7421 21.774 6.3979 -0.023 3 1 0.3859 2.9412 21.77447

60 19.4 1.38 -5.08 7.12 19.3378 7.1363 3 3.02904 119.8525 3.79104 1.02024 2.7708 5.6109 8.8764 -0.089 2 1 0.3819 3.4792 5.61092

61 23 1.03 -5.44 4.48 22.9334 4.4913 3 2.83901 118.128 3.85011 1.05144 2.7987 6.8187 5.3974 -0.076 3 1 0.3781 3.2804 6.81871

62 117.2 2.97 -5.48 2.54 117.133 2.5356 5 2.16118 129.8541 3.91504 1.08264 2.8324 39.972 2.6233 -0.013 5 0.9222 0.4033 2.4603 43.15334

63 53 1.45 -4.9 2.73 52.94 2.739 5 2.42552 122.6709 3.97637 1.11384 2.8625 17.105 2.9614 -0.03 4 1 0.3696 2.8044 17.10502

64 78.4 2.99 -4.52 3.82 78.3447 3.8165 4 2.40991 128.9222 4.04083 1.14504 2.8958 25.659 4.024 -0.02 4 1 0.3654 2.7525 25.65924

65 88.7 3.08 -4.15 3.47 88.6492 3.4744 5 2.34381 129.4406 4.10555 1.17624 2.9293 28.861 3.6431 -0.017 4 1 0.3612 2.6856 28.86126

66 96.5 3.15 -3.91 3.27 96.4521 3.2659 5 2.29946 129.8108 4.17046 1.20744 2.963 31.144 3.4135 -0.016 4 0.9967 0.3583 2.641 31.2519

67 113.8 4.99 -3.68 4.38 113.755 4.3866 9 2.35308 133.5793 4.23725 1.23864 2.9986 36.523 4.5563 -0.014 4 1 0.3529 2.6772 36.52285

68 95.6 4.09 -3.45 4.29 95.5578 4.2801 9 2.39184 131.6988 4.3031 1.26984 3.0333 30.085 4.482 -0.017 4 1 0.3488 2.733 30.08472

69 107.1 4.89 -3.37 4.57 107.059 4.5676 9 2.3831 133.2832 4.36974 1.30104 3.0687 33.463 4.762 -0.015 4 1 0.3448 2.7178 33.46338

70 111.5 8.3 -3.35 7.44 111.459 7.4467 9 2.54388 137.2526 4.43836 1.33224 3.1061 34.455 7.7555 -0.015 3 1 0.3407 2.8611 34.45471

71 88.1 5.23 -3.14 5.93 88.0616 5.939 9 2.52519 133.2986 4.50501 1.36344 3.1416 26.597 6.2592 -0.019 3 1 0.3368 2.8721 26.59703

72 57.2 3.54 -3.08 6.18 57.1623 6.1929 3 2.65826 129.3889 4.56971 1.39464 3.1751 16.564 6.731 -0.031 3 1 0.3333 3.0432 16.56424

73 46.7 2.37 -3.06 5.09 46.6626 5.079 4 2.65355 125.958 4.63269 1.42584 3.2069 13.106 5.6389 -0.039 3 1 0.33 3.0692 13.10628

74 51.2 2.39 -3.02 4.67 51.163 4.6713 4 2.59967 126.2441 4.69581 1.45704 3.2388 14.347 5.1434 -0.036 3 1 0.3267 3.0134 14.34718

75 98.8 5.39 -3.06 5.46 98.7626 5.4575 9 2.46569 133.7988 4.76271 1.48824 3.2745 28.707 5.7341 -0.018 3 1 0.3231 2.8218 28.70689

76 332.2 9.75 -2.5 2.94 332.169 2.9353 8 1.94813 137.28 4.83135 1.51944 3.3119 98.837 2.9786 -0.005 5 0.8434 0.382 2.1961 118.1679

77 424.6 10.01 -2.16 2.36 424.574 2.3577 8 1.813 137.28 4.89999 1.55064 3.3494 125.3 2.3852 -0.004 5 0.7848 0.4048 2.0373 160.5595

78 50.2 2.83 -2.45 5.64 50.17 5.6408 3 2.66551 127.4328 4.96371 1.58184 3.3819 13.367 6.2602 -0.039 3 1 0.3129 3.0921 13.36727

79 48.4 1.23 -2.68 2.55 48.3672 2.5431 5 2.43265 121.2465 5.02433 1.61304 3.4113 12.706 2.8378 -0.042 3 1 0.3102 2.8977 12.70572

80 77.1 4.74 -2.97 6.15 77.0637 6.1508 9 2.57302 132.2534 5.09046 1.64424 3.4462 20.885 6.5858 -0.026 3 1 0.307 2.963 20.8847

81 81.4 3.61 -2.76 4.44 81.3662 4.4367 4 2.44852 130.3933 5.15565 1.67544 3.4802 21.898 4.7369 -0.025 3 1 0.304 2.851 21.89825

82 91.2 4.61 -2.64 5.05 91.1677 5.0566 9 2.461 132.4599 5.22188 1.70664 3.5152 24.449 5.3639 -0.022 3 1 0.301 2.852 24.44947

83 57.1 3.33 -2.6 5.83 57.0682 5.8351 4 2.63923 128.9374 5.28635 1.73784 3.5485 14.593 6.4308 -0.037 3 1 0.2982 3.071 14.59255

84 102.8 5.69 -2.53 5.54 102.769 5.5367 9 2.46021 134.2921 5.3535 1.76904 3.5845 27.177 5.841 -0.02 3 1 0.2952 2.8444 27.17721

85 152.8 10.27 -2.1 6.73 152.774 6.7223 9 2.43099 137.28 5.42214 1.80024 3.6219 40.684 6.9697 -0.013 3 1 0.2921 2.7782 40.6837

86 44.2 1.91 -2.14 4.31 44.1738 4.3238 4 2.62 124.2455 5.48426 1.83144 3.6528 10.592 4.9367 -0.051 3 1 0.2897 3.1048 10.59169

C-16     In situ data Basic output data



87 64.5 3.15 -2.13 4.88 64.4739 4.8857 4 2.54631 128.8284 5.54867 1.86264 3.686 15.986 5.3458 -0.034 3 1 0.2871 2.9884 15.98609

88 264.9 9.63 -1.79 3.64 264.878 3.6356 8 2.07811 137.28 5.61731 1.89384 3.7235 69.629 3.7144 -0.008 4 0.9403 0.3064 2.3972 75.062

89 81.4 4.58 -1.37 5.63 81.3832 5.6277 9 2.52809 132.1352 5.68338 1.92504 3.7583 20.142 6.0502 -0.027 3 1 0.2815 2.9493 20.14182

90 87.9 4.44 -1.3 5.05 87.8841 5.0521 9 2.47066 132.0955 5.74943 1.95624 3.7932 21.653 5.4058 -0.025 3 1 0.279 2.893 21.65319



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 24.8 0.85 -0.21 3.43 24.7974 3.4278 4 2.73689 116.9132 0.05846 0 0.0585 423.2 3.4359 -6E-04 4 0.8109 2 2.5148 46.76077

2 35.2 1.2 -0.16 3.41 35.198 3.4093 4 2.62042 120.2907 0.1186 0 0.1186 295.77 3.4208 -3E-04 4 0.7727 2 2.4071 66.30597

3 43.2 0.82 -0.49 1.89 43.194 1.8984 5 2.38777 118.0038 0.1776 0 0.1776 242.2 1.9063 -8E-04 5 0.683 2 2.1642 81.30814

4 156 2.4 -0.1 1.54 155.999 1.5385 6 1.91666 128.9937 0.2421 0 0.2421 643.35 1.5409 -5E-05 6 0.5196 2 1.7274 294.406

5 130.7 2.63 0.05 2.01 130.701 2.0122 5 2.05455 129.2318 0.30672 0 0.3067 425.13 2.017 3E-05 6 0.576 2 1.8674 246.4661

6 150 2.54 0.06 1.69 150.001 1.6933 6 1.95886 129.3129 0.37137 0 0.3714 402.91 1.6975 3E-05 6 0.5535 1.7851 1.8006 252.4387

7 173.6 3.23 0.26 1.86 173.603 1.8606 6 1.94782 131.4278 0.43709 0 0.4371 396.18 1.8653 0.0001 6 0.563 1.6451 1.8176 269.2232

8 216.5 2.17 0.71 1 216.509 1.0023 6 1.68351 129.0561 0.50161 0 0.5016 430.62 1.0046 0.0002 6 0.4764 1.4271 1.5826 291.3265

9 322.5 8.05 0.46 2.5 322.506 2.4961 8 1.89412 137.28 0.57025 0 0.5703 564.55 2.5005 0.0001 8 0.5704 1.4227 1.8202 432.8765

10 398.6 14.16 19.32 3.55 398.836 3.5503 8 1.98308 137.28 0.63889 0 0.6389 623.26 3.556 0.0035 8 0.6144 1.3634 1.9271 513.0773

11 205.7 9.04 16.01 4.39 205.896 4.3906 8 2.20533 137.28 0.70753 0 0.7075 290 4.4057 0.0056 8 0.7007 1.3258 2.1443 257.098

12 149 4.48 17.6 3 149.215 3.0024 5 2.15074 133.4522 0.77426 0 0.7743 191.72 3.018 0.0085 8 0.6862 1.239 2.098 173.8225

13 119.4 4.25 14.28 3.55 119.575 3.5543 5 2.26785 132.5265 0.84052 0 0.8405 141.26 3.5794 0.0087 8 0.7383 1.1853 2.2268 133.0017

14 92.6 2.72 13.65 2.93 92.7671 2.9321 5 2.27568 128.6419 0.90485 0 0.9049 101.52 2.961 0.0107 5 0.7493 1.1244 2.2478 97.61649

15 89.1 1.47 13.85 1.65 89.2695 1.6467 5 2.10885 124.0455 0.96687 0 0.9669 91.329 1.6647 0.0113 5 0.6942 1.0646 2.0957 88.84446

16 82.9 2.15 10.91 2.59 83.0335 2.5893 5 2.26909 126.6508 1.03019 0 1.0302 79.6 2.6218 0.0096 5 0.7638 1.0206 2.2706 79.09883

17 77.6 2.68 11.74 3.45 77.7437 3.4472 5 2.3793 128.1026 1.09424 0 1.0942 70.048 3.4964 0.011 4 0.8146 0.973 2.396 70.48531

18 79.5 1.4 11.38 1.76 79.6393 1.7579 5 2.16452 123.4101 1.15595 0 1.156 67.895 1.7838 0.0104 5 0.7408 0.9366 2.1945 69.4697

19 53.9 1.87 10.78 3.45 54.032 3.4609 4 2.48977 124.5819 1.21824 0 1.2182 43.352 3.5408 0.0147 4 0.8761 0.8839 2.542 44.11602

20 47.8 1.93 10.76 4.03 47.9317 4.0266 4 2.57306 124.5208 1.2805 0 1.2805 36.432 4.1371 0.0166 4 0.9179 0.8394 2.6439 37.00738

21 39.7 0.64 10.76 1.61 39.8317 1.6068 5 2.37102 115.9928 1.3385 0 1.3385 28.759 1.6626 0.0201 5 0.8513 0.8186 2.4617 29.78143

22 51.6 1.36 10.68 2.63 51.7307 2.629 5 2.42076 122.1456 1.39957 0 1.3996 35.962 2.7021 0.0153 4 0.8752 0.7829 2.5168 37.2394

23 46.2 1.21 10.76 2.61 46.3317 2.6116 5 2.45427 121.0217 1.46008 0 1.4601 30.732 2.6966 0.0173 4 0.8979 0.7489 2.5688 31.75979

24 42.7 1.12 10.65 2.62 42.8304 2.615 4 2.48017 120.2645 1.52021 0 1.5202 27.174 2.7112 0.0186 4 0.9174 0.7172 2.6124 28.00012

25 34.1 1.06 10.53 3.09 34.2289 3.0968 4 2.6018 119.3149 1.57987 0 1.5799 20.666 3.2467 0.0232 4 0.9767 0.676 2.761 20.85979

26 60.7 2.38 10.82 3.9 60.8324 3.9124 4 2.49207 126.6356 1.64319 0 1.6432 36.021 4.021 0.0132 4 0.9315 0.6637 2.6343 37.12365

27 49.5 2.89 10.79 5.81 49.6321 5.8229 3 2.67887 127.56 1.70697 0 1.707 28.076 6.0302 0.0162 3 1 0.6199 2.844 28.07615

28 27.3 1.63 2.81 5.98 27.3344 5.9632 3 2.86645 121.9149 1.76793 0.0312 1.7367 14.721 6.3755 0.0067 3 1 0.6093 3.0656 14.72107

29 23.2 0.92 2.93 3.95 23.2359 3.9594 3 2.79888 117.3336 1.82659 0.0624 1.7642 12.135 4.2972 0.0069 3 1 0.5998 3.0211 12.13545

30 24.9 0.84 2.95 3.38 24.9361 3.3686 4 2.73019 116.8402 1.88501 0.0936 1.7914 12.868 3.6441 0.0052 3 1 0.5907 2.9574 12.86755

31 87.2 2.86 2.8 3.28 87.2343 3.2785 5 2.32959 128.8591 1.94944 0.1248 1.8246 46.741 3.3535 0.0009 4 0.8846 0.6175 2.488 49.77382

32 58.3 3.14 2.99 5.38 58.3366 5.3826 4 2.6066 128.5612 2.01372 0.156 1.8577 30.318 5.575 0.0011 3 1 0.5696 2.7963 30.31823

33 81.2 3.93 3.11 4.83 81.2381 4.8376 9 2.47773 131.0109 2.07923 0.1872 1.892 41.838 4.9647 0.0005 4 0.9506 0.5755 2.6536 43.05614

34 75.6 2.15 3.03 2.84 75.6371 2.8425 5 2.32639 126.4233 2.14244 0.2184 1.924 38.198 2.9254 0 4 0.8984 0.5844 2.5117 40.59086

35 141 2.14 3.11 1.51 141.038 1.5173 6 1.94231 127.9088 2.20639 0.2496 1.9568 70.949 1.5414 -2E-04 5 0.7403 0.6344 2.0938 83.23163

36 216.9 2.38 3.39 1.1 216.941 1.0971 6 1.7116 129.7368 2.27126 0.2808 1.9905 107.85 1.1087 -2E-04 6 0.6463 0.6647 1.8427 134.861

37 139.7 2.5 3.49 1.79 139.743 1.789 6 1.99723 129.024 2.33577 0.312 2.0238 67.896 1.8194 -4E-04 5 0.7686 0.6075 2.1597 78.8892

38 67.9 2.75 -5.97 4.06 67.8269 4.0544 4 2.4713 127.9584 2.39975 0.3432 2.0566 31.814 4.2032 -0.012 4 0.9724 0.524 2.6904 32.40347

39 32.3 0.99 -5.85 3.06 32.2284 3.0718 4 2.61927 118.6681 2.45909 0.3744 2.0847 14.28 3.3256 -0.027 3 1 0.5076 2.8973 14.27998

40 88.9 2.86 -6.03 3.22 88.8262 3.2198 5 2.3185 128.9032 2.52354 0.4056 2.1179 40.748 3.3139 -0.01 4 0.9139 0.5304 2.5283 43.2572

41 31.8 1.78 -6 5.63 31.7266 5.6104 3 2.80168 122.9224 2.585 0.4368 2.1482 13.566 6.1081 -0.03 3 1 0.4926 3.0802 13.56556

42 34.3 2.27 -6 6.64 34.2266 6.6323 3 2.83031 124.8867 2.64744 0.468 2.1794 14.49 7.1883 -0.029 3 1 0.4855 3.1054 14.48953

43 83.4 5.64 -5.92 6.77 83.3275 6.7685 9 2.5848 133.7161 2.7143 0.4992 2.2151 36.393 6.9964 -0.011 3 1 0.4777 2.8121 36.39256

44 36 2.59 -5.85 7.2 35.9284 7.2088 3 2.84211 125.97 2.77729 0.5304 2.2469 14.754 7.8127 -0.029 3 1 0.4709 3.1239 14.75424

45 20.3 1.21 -5.87 5.99 20.2282 5.9818 3 2.96263 119.0004 2.83679 0.5616 2.2752 7.6439 6.9575 -0.057 3 1 0.4651 3.3083 7.64393

46 38.2 1.01 -5.92 2.66 38.1275 2.649 4 2.52198 119.2244 2.8964 0.5928 2.3036 15.294 2.8668 -0.029 4 1 0.4593 2.835 15.29395

47 79.1 2.89 -5.92 3.65 79.0275 3.657 4 2.39356 128.6945 2.96075 0.624 2.3368 32.552 3.7993 -0.014 4 0.971 0.4634 2.6517 33.31019

48 42.2 2.34 -5.77 5.54 42.1294 5.5543 3 2.71228 125.6156 3.02355 0.6552 2.3684 16.512 5.9838 -0.027 3 1 0.4468 3.01 16.51181

49 31.7 1.84 -5.77 5.84 31.6294 5.8174 3 2.8137 123.1575 3.08513 0.6864 2.3987 11.9 6.4461 -0.039 3 1 0.4411 3.1387 11.89971

50 32.1 1.92 -5.77 6.02 32.0294 5.9945 3 2.81905 123.4996 3.14688 0.7176 2.4293 11.889 6.6476 -0.039 3 1 0.4356 3.1477 11.88931

51 88.5 2.18 -5.69 2.47 88.4304 2.4652 5 2.23476 126.9058 3.21034 0.7488 2.4615 34.621 2.5581 -0.014 4 0.9209 0.4596 2.5033 37.01255

52 150.1 2.42 -5.54 1.61 150.032 1.613 6 1.94324 128.9593 3.27482 0.78 2.4948 58.825 1.649 -0.008 5 0.7943 0.506 2.1685 70.17502

53 126.7 5.83 -5.16 4.6 126.637 4.6037 9 2.34173 134.9793 3.34231 0.8112 2.5311 48.712 4.7285 -0.01 4 0.9568 0.4341 2.5901 50.5809

54 105.6 2.82 -5.16 2.68 105.537 2.6721 5 2.20824 129.2206 3.40692 0.8424 2.5645 39.824 2.7612 -0.012 4 0.9158 0.4445 2.477 42.90519

55 169.4 3.88 -5.01 2.29 169.339 2.2913 5 2.02455 132.7087 3.47327 0.8736 2.5997 63.802 2.3393 -0.007 5 0.8321 0.4733 2.2548 74.19755

56 132.8 2.05 -5.01 1.55 132.739 1.5444 6 1.96614 127.4465 3.53699 0.9048 2.6322 49.085 1.5867 -0.01 5 0.8211 0.4732 2.2217 57.77769

57 98.7 4.77 -4.92 4.84 98.6398 4.8358 9 2.42455 132.9016 3.60344 0.936 2.6674 35.628 5.0191 -0.014 3 1 0.3967 2.7145 35.62824

58 132.8 5.92 -4.7 4.46 132.742 4.4598 9 2.31849 135.2063 3.67105 0.9672 2.7039 47.736 4.5866 -0.01 4 0.964 0.4048 2.5877 49.37444

59 29.1 1.53 -5.01 5.26 29.0387 5.2688 3 2.81024 121.5991 3.73185 0.9984 2.7335 9.2582 6.0458 -0.054 3 1 0.3871 3.2052 9.25821

60 27.5 1.58 -5.01 5.78 27.4387 5.7583 3 2.85471 121.6962 3.79269 1.0296 2.7631 8.5578 6.6819 -0.059 3 1 0.3829 3.259 8.55779

61 184.4 1.4 -4.93 0.76 184.34 0.7595 6 1.64965 125.457 3.85542 1.0608 2.7946 64.583 0.7757 -0.008 6 0.7043 0.5046 1.8943 86.06396

62 55.7 3 -4.77 5.38 55.6416 5.3917 4 2.62082 128.1121 3.91948 1.092 2.8275 18.293 5.8002 -0.028 3 1 0.3742 2.9678 18.29266

63 83.4 2.13 -4.24 2.56 83.3481 2.5556 5 2.26385 126.5917 3.98278 1.1232 2.8596 27.754 2.6838 -0.018 4 0.9781 0.3782 2.6053 28.36651

64 86.7 3.25 -4.09 3.75 86.6499 3.7507 4 2.37536 129.7781 4.04766 1.1544 2.8933 28.55 3.9345 -0.018 4 1 0.3657 2.7114 28.54985

65 77 2.83 -4.01 3.68 76.9509 3.6777 4 2.40311 128.476 4.1119 1.1856 2.9263 24.891 3.8853 -0.02 4 1 0.3616 2.7523 24.89114

66 75.2 2.62 -3.9 3.48 75.1523 3.4863 4 2.39285 127.8542 4.17583 1.2168 2.959 23.986 3.6914 -0.021 4 1 0.3576 2.75 23.98639

67 81.8 2.9 -3.78 3.55 81.7537 3.5472 5 2.37388 128.8025 4.24023 1.248 2.9922 25.905 3.7413 -0.02 4 1 0.3536 2.7285 25.90492

68 114.3 6.5 -3.63 5.69 114.256 5.689 9 2.44228 135.5244 4.30799 1.2792 3.0288 36.301 5.9119 -0.014 3 1 0.3494 2.7596 36.30079

69 114.3 5.43 -3.4 4.75 114.258 4.7524 9 2.37954 134.2084 4.3751 1.3104 3.0647 35.855 4.9416 -0.014 4 1 0.3453 2.7077 35.85453

70 84.5 3.6 -3.17 4.26 84.4612 4.2623 4 2.42475 130.4641 4.44033 1.3416 3.0987 25.824 4.4988 -0.02 3 1 0.3415 2.7828 25.82377

71 82.5 4.78 -3.17 5.8 82.4612 5.7967 9 2.53455 132.48 4.50657 1.3728 3.1338 24.876 6.1318 -0.021 3 1 0.3377 2.8867 24.87568

72 52 2.6 -3.25 5 51.9602 5.0038 4 2.61688 126.898 4.57002 1.404 3.166 14.968 5.4864 -0.035 3 1 0.3342 3.0175 14.96839

73 38 2.01 -3.25 5.28 37.9602 5.295 3 2.72885 124.2491 4.63214 1.4352 3.1969 10.425 6.031 -0.05 3 1 0.331 3.1644 10.42498

74 48.4 3.3 -2.84 6.82 48.3652 6.8231 3 2.73769 128.4676 4.69638 1.4664 3.23 13.52 7.5569 -0.038 3 1 0.3276 3.1423 13.51987

75 318.1 8.21 -2.41 2.58 318.071 2.5812 8 1.90969 137.28 4.76502 1.4976 3.2674 95.888 2.6205 -0.005 5 0.8266 0.3938 2.1572 116.5964

76 270.5 11.82 -1.64 4.37 270.48 4.37 8 2.14245 137.28 4.83366 1.5288 3.3049 80.381 4.4495 -0.006 9 0.9268 0.348 2.414 87.36495

77 71.3 3.89 -1.97 5.46 71.2759 5.4577 4 2.55435 130.617 4.89897 1.56 3.339 19.879 5.8605 -0.026 3 1 0.3169 2.9441 19.87949

78 40 1.15 -2.02 2.87 39.9753 2.8768 4 2.53006 120.2897 4.95911 1.5912 3.3679 10.397 3.2842 -0.05 3 1 0.3142 3.0055 10.397

79 53 2.88 -1.94 5.43 52.9763 5.4364 4 2.63775 127.6936 5.02296 1.6224 3.4006 14.102 6.0058 -0.037 3 1 0.3112 3.0627 14.1016

80 67.2 3.44 -2.17 5.12 67.1734 5.1211 4 2.54999 129.5728 5.08774 1.6536 3.4341 18.079 5.5407 -0.029 3 1 0.3081 2.9584 18.07895

81 62.6 2.93 -1.94 4.68 62.5763 4.6823 4 2.54115 128.2258 5.15186 1.6848 3.4671 16.563 5.1024 -0.032 3 1 0.3052 2.9636 16.56287

82 63.3 2.78 -1.94 4.4 63.2763 4.3934 4 2.51739 127.8684 5.21579 1.716 3.4998 16.59 4.7881 -0.032 3 1 0.3023 2.9451 16.5897

83 84.3 4.46 -2 5.29 84.2755 5.2922 9 2.49779 132.0261 5.2818 1.7472 3.5346 22.349 5.646 -0.024 3 1 0.2994 2.8958 22.34868

84 99.4 5.38 -1.79 5.42 99.3781 5.4137 9 2.46127 133.8004 5.3487 1.7784 3.5703 26.337 5.7216 -0.02 3 1 0.2964 2.8479 26.33653

85 76.6 4.02 -1.81 5.25 76.5779 5.2496 9 2.52142 131.0325 5.41422 1.8096 3.6046 19.742 5.649 -0.027 3 1 0.2935 2.9356 19.74234

86 57.3 2.83 -1.79 4.94 57.2781 4.9408 4 2.58422 127.7559 5.4781 1.8408 3.6373 14.241 5.4633 -0.038 3 1 0.2909 3.0328 14.24134

C-17     In situ data Basic output data



87 161.5 9.19 -1.56 5.69 161.481 5.6911 9 2.35717 137.28 5.54674 1.872 3.6747 42.434 5.8935 -0.013 3 1 0.2879 2.7121 42.4341

88 71.5 3.51 -1.41 4.92 71.4827 4.9103 4 2.51853 129.8719 5.61167 1.9032 3.7085 17.762 5.3286 -0.03 3 1 0.2853 2.953 17.76231

89 63.1 3.2 -1.26 5.07 63.0846 5.0726 4 2.5648 128.8905 5.67612 1.9344 3.7417 15.343 5.5741 -0.035 3 1 0.2828 3.0138 15.3428

90 36.3 1.63 -1.49 4.49 36.2818 4.4926 4 2.69256 122.6055 5.73742 1.9656 3.7718 8.098 5.3365 -0.068 3 1 0.2805 3.2177 8.09803

91 62.2 2.4 -1.29 3.86 62.1842 3.8595 4 2.48122 126.7505 5.8008 1.9968 3.804 14.822 4.2566 -0.037 3 1 0.2782 2.9504 14.82215

92 40.4 2.58 -1.33 6.38 40.3837 6.3887 3 2.76913 126.2268 5.86391 2.028 3.8359 8.9991 7.474 -0.062 3 1 0.2758 3.273 8.99912

93 53.9 2.46 -1.18 4.57 53.8856 4.5652 4 2.57697 126.5818 5.9272 2.0592 3.868 12.399 5.1295 -0.045 3 1 0.2736 3.0616 12.39874

94 49 1.58 -1.1 3.22 48.9865 3.2254 4 2.49881 123.1098 5.98876 2.0904 3.8984 11.03 3.6746 -0.05 3 1 0.2714 3.0132 11.02972

95 55 1.74 -0.97 3.16 54.9881 3.1643 4 2.45699 124.0975 6.0508 2.1216 3.9292 12.455 3.5556 -0.045 3 1 0.2693 2.9623 12.45477

96 95.6 5.9 -0.73 6.17 95.5911 6.1721 9 2.51682 134.3807 6.118 2.1528 3.9652 22.565 6.5942 -0.025 3 1 0.2669 2.9391 22.56461

97 131.8 9.87 -0.36 7.49 131.796 7.4889 9 2.50523 137.28 6.18664 2.184 4.0026 31.382 7.8577 -0.018 3 1 0.2644 2.8928 31.38157

98 117.3 9.36 -0.11 7.98 117.299 7.9796 9 2.55619 137.28 6.25528 2.2152 4.0401 27.485 8.4291 -0.02 3 1 0.2619 2.9545 27.48547

99 71.7 3.39 0.2 4.72 71.7025 4.7279 4 2.50521 129.6248 6.32009 2.2464 4.0737 16.05 5.1849 -0.034 3 1 0.2597 2.9785 16.04992

100 73 4.15 0.2 5.68 73.0025 5.6847 9 2.5613 131.1487 6.38566 2.2776 4.1081 16.216 6.2297 -0.034 3 1 0.2576 3.0275 16.21611



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 30.8 1.01 0.38 3.28 30.8047 3.2787 4 2.65261 118.7042 0.05935 0 0.0594 518.02 3.2851 0.0009 4 0.7802 2 2.4342 58.11373

2 90.6 4.25 0.65 4.69 90.608 4.6905 9 2.43725 131.8499 0.12528 0 0.1253 722.26 4.697 0.0005 9 0.7171 2 2.2603 171.0273

3 30.2 1.2 0.71 3.98 30.2087 3.9724 4 2.71417 119.9178 0.18524 0 0.1852 162.08 3.9969 0.0017 4 0.8123 2 2.5027 56.74932

4 243.1 0 0.55 0 243.107 0 0 0 769.6 0.57004 0 0.57 425.48 0 0.0002 0 1 1.8562 0 0

C-18     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 30.5 1.11 -0.4 3.65 30.4951 3.6399 4 2.68581 119.3704 0.05969 0 0.0597 509.93 3.6471 -1E-03 4 0.7938 2 2.4698 57.528

2 108.1 3.99 0.08 3.69 108.101 3.691 5 2.30814 131.8185 0.12559 0 0.1256 859.71 3.6953 5E-05 8 0.6679 2 2.1311 204.0914

3 22.3 1.3 0.23 5.84 22.3028 5.8289 3 2.9238 119.7635 0.18548 0 0.1855 119.25 5.8777 0.0008 3 0.8934 2 2.7157 41.80545

C-18A     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 31.7 1.16 -1.04 3.65 31.6873 3.6608 4 2.67502 119.7863 0.05989 0 0.0599 528.06 3.6677 -0.002 4 0.7901 2 2.46 59.781

2 31.7 1.24 -0.67 3.92 31.6918 3.9127 4 2.69433 120.2746 0.12003 0 0.12 263.03 3.9276 -0.002 4 0.8014 2 2.4822 59.67589

3 18.4 0.76 -1.22 4.11 18.3851 4.1338 3 2.88883 115.3645 0.17771 0 0.1777 102.45 4.1741 -0.005 4 0.8754 2 2.6693 34.41493

4 109.8 2.33 -0.29 2.12 109.796 2.1221 5 2.12284 127.9205 0.24167 0 0.2417 453.32 2.1268 -2E-04 6 0.5969 2 1.9305 207.0767

5 90.2 2.7 0.66 2.99 90.2081 2.9931 5 2.29046 128.5196 0.30593 0 0.3059 293.86 3.0033 0.0005 8 0.6654 2 2.1021 169.93

6 191.5 4.04 -1.29 2.11 191.484 2.1098 6 1.96332 133.3041 0.37258 0 0.3726 512.93 2.114 -5E-04 6 0.5604 1.7949 1.8186 324.188

7 227.6 5.31 -1.84 2.33 227.577 2.3333 6 1.95328 135.7254 0.44045 0 0.4405 515.7 2.3378 -6E-04 8 0.5704 1.6487 1.8365 353.9041

8 229.1 5.18 -1.53 2.26 229.081 2.2612 6 1.94055 135.5601 0.50823 0 0.5082 449.75 2.2662 -5E-04 8 0.5753 1.5248 1.8408 329.3812

9 149.5 3.79 -0.05 2.54 149.499 2.5351 5 2.09272 132.233 0.57434 0 0.5743 259.3 2.5449 -2E-05 5 0.6364 1.4752 1.9929 207.6337

10 295.8 9.11 0 3.08 295.8 3.0798 8 1.99165 137.28 0.64298 0 0.643 459.04 3.0865 0 8 0.6149 1.3584 1.9279 378.9187

11 215.4 8.69 4.05 4.03 215.45 4.0334 8 2.16366 137.28 0.71162 0 0.7116 301.76 4.0468 0.0014 8 0.6855 1.3125 2.1046 266.3615

12 110.5 5.85 0.92 5.29 110.511 5.2936 9 2.42568 134.6722 0.77896 0 0.779 140.87 5.3312 0.0006 9 0.7894 1.2735 2.3686 132.0722

13 106.9 4.87 0.77 4.55 106.909 4.5553 9 2.38255 133.2498 0.84559 0 0.8456 125.43 4.5916 0.0005 9 0.7821 1.1917 2.3413 119.4518

14 72 2.33 0.54 3.23 72.0066 3.2358 5 2.38183 126.8916 0.90903 0 0.909 78.213 3.2772 0.0006 5 0.7899 1.1275 2.3541 75.75692

15 92.3 4.38 0.54 4.75 92.3066 4.7451 9 2.43608 132.1157 0.97509 0 0.9751 93.665 4.7957 0.0004 9 0.8198 1.0693 2.4244 92.29571

16 127.4 4.52 0.15 3.55 127.402 3.5478 8 2.25013 133.1318 1.04165 0 1.0417 121.31 3.5771 9E-05 8 0.7572 1.0119 2.252 120.8465

17 99.1 3.77 0.15 3.8 99.1018 3.8042 4 2.34228 131.1916 1.10725 0 1.1073 88.503 3.8472 0.0001 4 0.8012 0.9643 2.3593 89.30492

18 76.5 3.24 0.15 4.23 76.5018 4.2352 4 2.45067 129.4517 1.17198 0 1.172 64.276 4.3011 0.0001 4 0.8523 0.9166 2.4852 65.25395

19 63.3 2.94 -0.15 4.64 63.2982 4.6447 4 2.53522 128.2787 1.23612 0 1.2361 50.207 4.7372 -2E-04 4 0.8945 0.8702 2.5881 51.03779

20 50.5 2.21 -0.18 4.37 50.4978 4.3764 4 2.58309 125.6393 1.29894 0 1.2989 37.876 4.492 -3E-04 4 0.9237 0.8275 2.6568 38.47385

21 69.5 2.39 -0.19 3.45 69.4977 3.439 4 2.41164 126.9911 1.36243 0 1.3624 50.01 3.5077 -2E-04 4 0.8631 0.804 2.4897 51.77147

22 40.7 1.04 -0.46 2.56 40.6944 2.5556 4 2.49037 119.5975 1.42223 0 1.4222 27.613 2.6482 -8E-04 4 0.9085 0.7644 2.6016 28.37027

23 70.6 2.25 -0.44 3.19 70.5946 3.1872 5 2.383 126.5876 1.48552 0 1.4855 46.522 3.2557 -5E-04 4 0.8676 0.745 2.4861 48.6592

24 78.8 2.43 -0.38 3.09 78.7954 3.0839 5 2.33982 127.4188 1.54923 0 1.5492 49.861 3.1458 -4E-04 4 0.8574 0.7212 2.4512 52.64719

25 45.9 1.3 -0.46 2.83 45.8944 2.8326 4 2.48098 121.5235 1.60999 0 1.61 27.506 2.9356 -8E-04 4 0.9284 0.6773 2.6304 28.34472

26 41.2 1.99 -0.46 4.84 41.1944 4.8308 4 2.67554 124.3754 1.67218 0 1.6722 23.635 5.0352 -8E-04 3 1 0.6328 2.8442 23.6351

27 19.7 0.98 -0.46 4.97 19.6944 4.976 3 2.91809 117.3926 1.73088 0 1.7309 10.378 5.4555 -0.002 3 1 0.6113 3.1386 10.37825

28 13.7 0.53 -0.61 3.87 13.6925 3.8707 3 2.97128 112.0085 1.78688 0.0234 1.7635 6.7512 4.4517 -0.006 3 1 0.6 3.2349 6.75122

29 22.8 1.14 -0.69 5 22.7916 5.0019 3 2.87207 118.8554 1.84631 0.0546 1.7917 11.69 5.4428 -0.005 3 1 0.5906 3.0977 11.69008

30 49 1.99 -0.62 4.06 48.9924 4.0619 4 2.56907 124.7982 1.90871 0.0858 1.8229 25.829 4.2265 -0.003 3 0.9887 0.584 2.7625 25.98792

31 73.9 3.18 -0.77 4.31 73.8906 4.3037 4 2.46585 129.2302 1.97332 0.117 1.8563 38.742 4.4218 -0.002 4 0.9438 0.5883 2.6401 39.98435

32 38.4 2.43 -0.69 6.34 38.3916 6.3295 3 2.78122 125.6651 2.03616 0.1482 1.888 19.256 6.684 -0.005 3 1 0.5605 2.993 19.25647

33 138.4 3.82 -0.49 2.76 138.394 2.7602 5 2.14254 132.1025 2.10221 0.1794 1.9228 70.882 2.8028 -0.002 5 0.8139 0.615 2.2912 79.2176

34 85.6 2.84 -0.38 3.32 85.5954 3.3179 5 2.33896 128.7615 2.16659 0.2106 1.956 42.653 3.4041 -0.003 4 0.9039 0.5739 2.5222 45.24802

35 128 2.97 -0.31 2.32 127.996 2.3204 5 2.10682 130.0704 2.23162 0.2418 1.9898 63.204 2.3616 -0.002 5 0.8089 0.6 2.2699 71.30984

36 97.5 3.46 -0.23 3.55 97.4972 3.5488 5 2.32376 130.5239 2.29689 0.273 2.0239 47.038 3.6344 -0.003 4 0.9027 0.5569 2.5107 50.10175

37 109.3 1.66 -0.15 1.52 109.298 1.5188 6 2.02086 125.4286 2.3596 0.3042 2.0554 52.028 1.5523 -0.003 5 0.7867 0.5931 2.2033 59.94388

38 33.7 1.55 -0.23 4.61 33.6972 4.5998 4 2.72278 122.057 2.42063 0.3354 2.0852 14.999 4.9558 -0.011 3 1 0.5074 2.9883 14.9991

39 43.6 1.82 -0.23 4.17 43.5972 4.1746 4 2.61326 123.8602 2.48256 0.3666 2.116 19.431 4.4267 -0.009 3 1 0.5001 2.8708 19.43073

40 42.4 2.07 -0.46 4.9 42.3944 4.8827 4 2.67011 124.7338 2.54493 0.3978 2.1471 18.559 5.1946 -0.011 3 1 0.4928 2.9313 18.55943

41 28.1 1.55 -0.54 5.51 28.0934 5.5173 3 2.83446 121.6134 2.60573 0.429 2.1767 11.709 6.0814 -0.018 3 1 0.4861 3.1278 11.70913

42 31 1.56 -0.54 5.03 30.9934 5.0333 3 2.77607 121.9001 2.66668 0.4602 2.2065 12.838 5.5072 -0.018 3 1 0.4796 3.0695 12.83795

43 68.7 4.96 -0.51 7.21 68.6938 7.2205 9 2.65859 132.305 2.73284 0.4914 2.2414 29.428 7.5196 -0.008 3 1 0.4721 2.8981 29.42798

44 23.7 1.69 -0.61 7.13 23.6925 7.1331 3 2.96522 121.8306 2.79375 0.5226 2.2712 9.2019 8.0866 -0.027 3 1 0.4659 3.2876 9.20185

45 27 1.48 -0.61 5.48 26.9925 5.483 3 2.84515 121.1778 2.85434 0.5538 2.3005 10.492 6.1314 -0.025 3 1 0.4599 3.1668 10.49241

46 53.4 1.53 -0.61 2.86 53.3925 2.8656 5 2.43629 123.0846 2.91588 0.585 2.3309 21.656 3.0311 -0.012 4 1 0.454 2.7297 21.6556

47 31 1.57 -0.61 5.07 30.9925 5.0657 3 2.77801 121.9468 2.97686 0.6162 2.3607 11.868 5.604 -0.024 3 1 0.4482 3.1007 11.86776

48 31 1.84 -0.61 5.95 30.9925 5.9369 3 2.8262 123.1079 3.03841 0.6474 2.391 11.691 6.5822 -0.025 3 1 0.4425 3.1504 11.69135

49 25 0.81 -0.61 3.26 24.9925 3.241 4 2.71873 116.5796 3.0967 0.6786 2.4181 9.055 3.6993 -0.033 3 1 0.4376 3.0843 9.05498

50 53.6 2.47 -0.69 4.62 53.5916 4.6089 4 2.58161 126.5981 3.16 0.7098 2.4502 20.583 4.8977 -0.015 3 1 0.4319 2.8807 20.58265

51 137.8 2.62 -0.52 1.9 137.794 1.9014 5 2.02091 129.3328 3.22466 0.741 2.4837 54.182 1.947 -0.006 5 0.8256 0.4944 2.2521 62.87437

52 170.3 4.61 -0.32 2.7 170.296 2.7071 5 2.08008 133.9838 3.29166 0.7722 2.5195 66.286 2.7604 -0.005 5 0.8453 0.4803 2.2995 75.80575

53 87.5 5.38 0.08 6.15 87.501 6.1485 9 2.53879 133.4899 3.3584 0.8034 2.555 32.933 6.3939 -0.009 3 1 0.4141 2.8135 32.9325

54 109.1 1.82 0.15 1.67 109.102 1.6682 5 2.04988 126.0975 3.42145 0.8346 2.5869 40.853 1.7222 -0.008 5 0.8553 0.4655 2.3172 46.4946

55 105 4.7 0.25 4.47 105.003 4.4761 9 2.38138 132.9459 3.48792 0.8658 2.6221 38.715 4.6299 -0.008 4 0.9878 0.408 2.6608 39.1466

56 143.3 3.59 0.23 2.51 143.303 2.5052 5 2.10039 131.7331 3.55379 0.897 2.6568 52.601 2.5689 -0.006 5 0.8724 0.4479 2.3536 59.1573

57 85.2 6.71 0.3 7.87 85.2037 7.8753 9 2.63152 135.0414 3.62131 0.9282 2.6931 30.293 8.2248 -0.011 3 1 0.3929 2.9178 30.29299

58 48.3 3.79 0.38 7.86 48.3047 7.846 3 2.78385 129.4776 3.68605 0.9594 2.7267 16.364 8.4942 -0.021 3 1 0.3881 3.1159 16.3639

59 25.1 1.35 0.08 5.36 25.101 5.3783 3 2.8624 120.3279 3.74621 0.9906 2.7556 7.7496 6.3218 -0.046 3 1 0.384 3.2778 7.74955

60 24.7 1.75 0 7.05 24.7 7.085 3 2.95026 122.1875 3.80731 1.0218 2.7855 7.5005 8.3761 -0.049 3 1 0.3799 3.3654 7.5005

61 393 5.88 0.23 1.5 393.003 1.4962 6 1.66019 137.28 3.87595 1.053 2.823 137.84 1.5111 -0.003 6 0.6852 0.5105 1.8411 187.7397

62 74 2.29 0.84 3.09 74.0103 3.0942 5 2.35952 126.8318 3.93936 1.0842 2.8552 24.542 3.2681 -0.015 4 1 0.3706 2.7082 24.54183

63 74.7 2.6 1.07 3.48 74.7131 3.48 4 2.394 127.7838 4.00325 1.1154 2.8879 24.485 3.677 -0.015 4 1 0.3664 2.7421 24.48525

64 69.7 2.35 1.15 3.37 69.7141 3.3709 4 2.40439 126.8752 4.06669 1.1466 2.9201 22.481 3.5797 -0.016 4 1 0.3624 2.7628 22.48127

65 69.7 2.36 1.23 3.39 69.7151 3.3852 4 2.40573 126.9063 4.13015 1.1778 2.9524 22.215 3.5984 -0.017 4 1 0.3584 2.7683 22.21451

66 70.8 2.35 1.3 3.31 70.8159 3.3185 5 2.39477 126.9134 4.1936 1.209 2.9846 22.322 3.5274 -0.017 4 1 0.3545 2.7611 22.32201

67 71.7 2.82 1.38 3.93 71.7169 3.9321 4 2.44518 128.2783 4.25774 1.2402 3.0175 22.356 4.1803 -0.017 3 1 0.3507 2.8084 22.35567

68 95.9 4.73 1.73 4.93 95.9212 4.9311 9 2.43872 132.7719 4.32413 1.2714 3.0527 30.005 5.1639 -0.013 3 1 0.3466 2.7763 30.00499

69 117.6 5.61 1.91 4.77 117.623 4.7695 9 2.3732 134.5178 4.39139 1.3026 3.0888 36.659 4.9544 -0.01 4 1 0.3426 2.7017 36.65906

70 66.7 3.48 2.07 5.22 66.7253 5.2154 4 2.55789 129.6411 4.45621 1.3338 3.1224 19.943 5.5886 -0.019 3 1 0.3389 2.9292 19.94267

71 55.5 2.83 2.22 5.1 55.5272 5.0966 4 2.60327 127.6802 4.52005 1.365 3.1551 16.167 5.5482 -0.024 3 1 0.3354 2.9953 16.16684

72 63.6 3.67 2.3 5.76 63.6282 5.7679 4 2.60452 129.9141 4.585 1.3962 3.1888 18.516 6.2158 -0.021 3 1 0.3318 2.9841 18.51577

73 44.2 2.8 2.37 6.33 44.229 6.3307 3 2.73942 127.0474 4.64853 1.4274 3.2211 12.288 7.0742 -0.032 3 1 0.3285 3.1544 12.28777

74 81.3 5.03 2.53 6.18 81.331 6.1846 9 2.56033 132.8194 4.71494 1.4586 3.2563 23.528 6.5652 -0.017 3 1 0.3249 2.9247 23.52829

75 233.8 10.27 2.83 4.39 233.835 4.392 8 2.17636 137.28 4.78358 1.4898 3.2938 69.541 4.4837 -0.006 4 0.9446 0.3421 2.4626 74.05222

76 102.5 5.58 3.29 5.45 102.54 5.4418 9 2.45481 134.1438 4.85065 1.521 3.3297 29.339 5.712 -0.013 3 1 0.3178 2.8139 29.33932

77 46.4 1.27 3.22 2.74 46.4394 2.7348 4 2.46691 121.3815 4.91134 1.5522 3.3591 12.363 3.0582 -0.032 3 1 0.315 2.9263 12.36271

78 48.8 1.74 3.14 3.56 48.8384 3.5628 4 2.52983 123.8082 4.97324 1.5834 3.3898 12.94 3.9667 -0.031 3 1 0.3121 2.9778 12.94018

79 91.3 5.16 3.29 5.65 91.3403 5.6492 9 2.4983 133.2892 5.03989 1.6146 3.4253 25.195 5.9791 -0.016 3 1 0.3089 2.8751 25.19507

80 87.8 4.52 3.6 5.14 87.8441 5.1455 9 2.47698 132.225 5.106 1.6458 3.4602 23.911 5.463 -0.017 3 1 0.3058 2.8645 23.91135

C-18C     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 30.9 1.28 -0.66 4.15 30.8919 4.1435 4 2.71931 120.4446 0.06022 0 0.0602 511.96 4.1516 -0.002 4 0.808 2 2.5069 58.27704

2 25.4 1.14 0.46 4.5 25.4056 4.4872 3 2.80548 119.1202 0.11978 0 0.1198 211.1 4.5085 0.0013 4 0.8432 2 2.592 47.79446

3 23.4 0.96 -2.87 4.1 23.3649 4.1087 3 2.80753 117.6585 0.17861 0 0.1786 129.81 4.1404 -0.009 4 0.8459 2 2.5918 43.82588

4 57.6 1.35 -0.28 2.34 57.5966 2.3439 5 2.35268 122.3536 0.23979 0 0.2398 239.2 2.3537 -4E-04 5 0.6778 2 2.1431 108.4139

5 23 0.38 0 1.65 23 1.6522 4 2.57232 110.839 0.29521 0 0.2952 76.911 1.6737 0 5 0.7542 2 2.3367 42.91583

6 59 0.95 0 1.61 59 1.6102 5 2.23764 119.8412 0.35513 0 0.3551 165.14 1.6199 0 5 0.6359 2 2.0186 110.8486

7 42.5 1.01 -0.08 2.38 42.499 2.3765 5 2.45551 119.4891 0.41487 0 0.4149 101.44 2.4 -1E-04 5 0.7254 1.9722 2.2456 78.43999

8 57 1.24 0 2.18 57 2.1754 5 2.33428 121.7063 0.47573 0 0.4757 118.82 2.1938 0 5 0.6973 1.7461 2.1652 93.27774

9 97.9 2.2 0.03 2.25 97.9004 2.2472 5 2.17515 127.2207 0.53934 0 0.5393 180.52 2.2596 2E-05 5 0.6566 1.5565 2.0504 143.2222

10 314.4 10.71 2.11 3.41 314.426 3.4062 8 2.01606 137.28 0.60798 0 0.608 516.17 3.4128 0.0005 8 0.6208 1.4105 1.9476 418.3391

11 113.3 6.16 3.38 5.43 113.341 5.4349 9 2.42833 135.1117 0.67553 0 0.6755 166.78 5.4675 0.0022 9 0.7759 1.4165 2.3454 150.8255

12 134.6 5.88 2.83 4.36 134.635 4.3674 9 2.30752 135.1912 0.74313 0 0.7431 180.17 4.3916 0.0015 9 0.7409 1.2993 2.2455 164.4102

13 119.3 4.22 2.6 3.54 119.332 3.5364 5 2.26669 132.4697 0.80936 0 0.8094 146.44 3.5605 0.0016 8 0.7337 1.2173 2.2184 136.3511

14 131.8 4.33 2.53 3.28 131.831 3.2845 5 2.21464 132.9009 0.87581 0 0.8758 149.52 3.3065 0.0014 8 0.723 1.1465 2.1823 141.893

15 144.9 4.81 2.62 3.31 144.932 3.3188 8 2.19292 133.9012 0.94276 0 0.9428 152.73 3.3405 0.0013 8 0.7233 1.0871 2.175 147.9298

16 112.8 4.81 2.6 4.26 112.832 4.263 9 2.34544 133.2906 1.00941 0 1.0094 110.78 4.3015 0.0017 9 0.7896 1.0379 2.341 109.6874

17 98.2 4.12 2.53 4.19 98.231 4.1942 9 2.37744 131.8196 1.07532 0 1.0753 90.351 4.2406 0.0019 9 0.8106 0.987 2.3878 90.62714

18 75.2 3.99 2.57 5.3 75.2315 5.3036 9 2.52977 130.9344 1.14079 0 1.1408 64.947 5.3853 0.0025 4 0.8784 0.9361 2.5576 65.54417

19 69.2 2.49 1.95 3.6 69.2239 3.597 4 2.42706 127.2814 1.20443 0 1.2044 56.475 3.6607 0.0021 4 0.8483 0.896 2.4706 57.59553

20 79.6 3.66 2.07 4.6 79.6253 4.5965 4 2.46632 130.4412 1.26965 0 1.2697 61.715 4.671 0.0019 4 0.8706 0.8533 2.5213 63.18682

21 44.3 2.32 1.99 5.24 44.3244 5.2341 4 2.6784 125.6766 1.33249 0 1.3325 32.264 5.3964 0.0033 3 0.9664 0.8003 2.7648 32.5155

22 61.2 2.42 1.68 3.95 61.2206 3.9529 4 2.49343 126.7731 1.39587 0 1.3959 42.858 4.0452 0.002 4 0.9002 0.7793 2.583 44.06003

23 81.7 2.73 1.76 3.35 81.7215 3.3406 5 2.35463 128.3595 1.46005 0 1.4601 54.972 3.4014 0.0016 4 0.8516 0.7602 2.4473 57.66178

24 60.7 2.86 1.76 4.71 60.7215 4.71 4 2.5518 127.9755 1.52404 0 1.524 38.842 4.8313 0.0021 4 0.9392 0.7099 2.6695 39.71372

25 57.2 2.51 1.68 4.38 57.2206 4.3865 4 2.54649 126.8755 1.58748 0 1.5875 35.045 4.5117 0.0022 4 0.9463 0.6812 2.6803 35.81648

26 30.9 1.25 1.68 4.05 30.9206 4.0426 4 2.7118 120.2733 1.64761 0 1.6476 17.767 4.2702 0.0041 3 1 0.6422 2.8904 17.76687

27 14.9 0.53 1.61 3.56 14.9197 3.5524 3 2.91902 112.2178 1.70372 0.01872 1.685 7.8433 4.0103 0.0074 3 1 0.628 3.1555 7.8433

28 30.2 0.78 1.3 2.57 30.2159 2.5814 4 2.59236 116.7664 1.76211 0.04992 1.7122 16.618 2.7413 0.0015 4 0.9956 0.6193 2.7937 16.65385

29 22.9 0.51 1.3 2.24 22.9159 2.2255 4 2.64811 112.983 1.8186 0.08112 1.7375 12.142 2.4174 0.0006 4 1 0.609 2.8744 12.14249

30 63.1 2.46 1.3 3.9 63.1159 3.8976 4 2.47991 126.9674 1.88208 0.11232 1.7698 34.6 4.0174 -3E-04 4 0.9423 0.6159 2.6468 35.64287

31 85.7 3 0.99 3.49 85.7121 3.5001 5 2.35589 129.1659 1.94666 0.14352 1.8031 46.455 3.5814 -9E-04 4 0.8926 0.6214 2.5118 49.19288

32 63.2 3.05 -0.38 4.83 63.1954 4.8263 4 2.54811 128.5435 2.01094 0.17472 1.8362 33.321 4.9849 -0.003 3 0.9766 0.5837 2.729 33.75315

33 89.2 3.46 -1.3 3.88 89.1841 3.8796 4 2.37832 130.3065 2.07609 0.20592 1.8702 46.578 3.9721 -0.003 4 0.9082 0.5962 2.5444 49.07846

34 111.8 2.13 -1.08 1.9 111.787 1.9054 5 2.08358 127.3077 2.13974 0.23712 1.9026 57.629 1.9426 -0.003 5 0.7936 0.6277 2.2406 65.04765

35 162.5 2.46 -1.07 1.52 162.487 1.514 6 1.89954 129.2738 2.20438 0.26832 1.9361 82.788 1.5348 -0.002 5 0.7189 0.6477 2.0402 98.11325

36 161.3 2.09 -1.3 1.3 161.284 1.2959 6 1.85254 128.063 2.26841 0.29952 1.9689 80.764 1.3143 -0.002 6 0.7044 0.6457 1.9979 97.03991

37 50.7 0.91 -2.56 1.79 50.6687 1.796 5 2.31882 119.1551 2.32799 0.33072 1.9973 24.203 1.8825 -0.011 4 0.9155 0.559 2.5474 25.53792

38 41.6 1.25 -2.68 3 41.5672 3.0072 4 2.53028 120.995 2.38849 0.36192 2.0266 19.333 3.1905 -0.014 4 1 0.5221 2.7821 19.33255

39 75.8 2.92 -2.91 3.85 75.7644 3.8541 4 2.42276 128.6672 2.45282 0.39312 2.0597 35.593 3.983 -0.008 4 0.9514 0.5306 2.6345 36.76547

40 35 2.2 -2.98 6.3 34.9635 6.2923 3 2.80743 124.7094 2.51518 0.42432 2.0909 15.519 6.78 -0.02 3 1 0.5061 3.0663 15.51918

41 42.1 2.56 -3.06 6.09 42.0626 6.0862 3 2.74165 126.2692 2.57831 0.45552 2.1228 18.6 6.4836 -0.017 3 1 0.4985 2.9951 18.60016

42 64.8 4.01 -3.06 6.18 64.7626 6.1919 3 2.62309 130.6055 2.64361 0.48672 2.1569 28.8 6.4554 -0.011 3 1 0.4906 2.8571 28.8002

43 43.6 2.87 -3.14 6.59 43.5616 6.5884 3 2.75667 127.191 2.70721 0.51792 2.1893 18.661 7.025 -0.018 3 1 0.4833 3.0178 18.66103

44 24.6 1.53 -3.21 6.21 24.5607 6.2295 3 2.91308 121.1906 2.7678 0.54912 2.2187 9.8225 7.0206 -0.036 3 1 0.4769 3.2264 9.82245

45 49.4 1.85 -3.21 3.74 49.3607 3.7479 4 2.54201 124.2827 2.82994 0.58032 2.2496 20.684 3.9759 -0.017 3 1 0.4704 2.8199 20.68379

46 37 2.38 -3.24 6.44 36.9603 6.4393 3 2.79799 125.4203 2.89265 0.61152 2.2811 14.935 6.9861 -0.025 3 1 0.4639 3.0874 14.93454

47 33.4 2.04 -3.22 6.11 33.3606 6.115 3 2.81276 124.0425 2.95468 0.64272 2.312 13.152 6.7092 -0.029 3 1 0.4577 3.1171 13.1516

48 48.7 2.56 -3.23 5.27 48.6605 5.2609 4 2.65222 126.6246 3.01799 0.67392 2.3441 19.471 5.6088 -0.02 3 1 0.4514 2.9379 19.47148

49 80.8 2.3 -3.19 2.84 80.761 2.8479 5 2.3073 127.0766 3.08153 0.70512 2.3764 32.688 2.9609 -0.012 4 0.9421 0.4666 2.5703 34.25568

50 92.8 5.35 -3.06 5.77 92.7626 5.7674 9 2.5013 133.5914 3.14832 0.73632 2.412 37.153 5.97 -0.011 3 1 0.4387 2.7557 37.15346

51 72.6 5.24 -2.91 7.23 72.5644 7.2212 9 2.64385 132.8405 3.21474 0.76752 2.4472 28.338 7.5559 -0.014 3 1 0.4324 2.911 28.3381

52 120 2.31 -2.83 1.92 119.965 1.9256 5 2.06573 128.0735 3.27878 0.79872 2.4801 47.05 1.9797 -0.009 5 0.847 0.486 2.3088 53.59855

53 113.2 5.27 -2.76 4.66 113.166 4.6569 9 2.37505 133.9661 3.34576 0.82992 2.5158 43.652 4.7987 -0.009 4 0.9717 0.431 2.6314 44.7345

54 82.8 1.59 -2.76 1.92 82.7662 1.9211 5 2.17866 124.4352 3.40798 0.86112 2.5469 31.159 2.0036 -0.013 5 0.9116 0.449 2.4678 33.67461

55 77.1 2.3 -2.68 2.98 77.0672 2.9844 5 2.33605 126.9624 3.47146 0.89232 2.5791 28.535 3.1252 -0.015 4 0.9776 0.4185 2.6391 29.10987

56 51.1 3.09 -2.83 6.06 51.0654 6.0511 3 2.68302 128.119 3.53552 0.92352 2.612 18.197 6.5012 -0.024 3 1 0.4051 3.0029 18.19672

57 45.7 3.13 -2.76 6.85 45.6662 6.8541 3 2.75571 127.9406 3.59949 0.95472 2.6448 15.906 7.4406 -0.027 3 1 0.4001 3.0856 15.90562

58 21.5 1.19 -2.83 5.53 21.4654 5.5438 3 2.92134 119.0232 3.659 0.98592 2.6731 6.6614 6.683 -0.067 3 1 0.3958 3.3445 6.66136

59 286.7 3.79 -2.91 1.32 286.664 1.3221 6 1.69549 133.8209 3.72591 1.01712 2.7088 104.45 1.3395 -0.004 6 0.6991 0.5183 1.8917 138.5989

60 60.8 2.75 -2.76 4.53 60.7662 4.5255 4 2.53874 127.6903 3.78976 1.04832 2.7414 20.783 4.8266 -0.022 3 1 0.386 2.8734 20.78342

61 61.9 2.16 -2.45 3.5 61.87 3.4912 4 2.45121 125.9672 3.85274 1.07952 2.7732 20.921 3.723 -0.022 3 1 0.3815 2.7977 20.92053

62 61.5 2.27 -2.37 3.69 61.471 3.6928 4 2.47075 126.3149 3.9159 1.11072 2.8052 20.517 3.9441 -0.022 3 1 0.3772 2.8203 20.51744

63 62 2.14 -2.37 3.45 61.971 3.4532 4 2.44731 125.9031 3.97885 1.14192 2.8369 20.442 3.6902 -0.023 3 1 0.373 2.803 20.44186

64 63.2 2.51 -2.37 3.98 63.171 3.9733 4 2.48576 127.1168 4.04241 1.17312 2.8693 20.607 4.245 -0.023 3 1 0.3688 2.8395 20.6074

65 74.7 3.68 -2.39 4.93 74.6708 4.9283 4 2.50745 130.3244 4.10757 1.20432 2.9033 24.305 5.2152 -0.02 3 1 0.3645 2.8456 24.30488

66 87.1 3.86 -2.3 4.44 87.0719 4.4331 4 2.42931 131.0485 4.1731 1.23552 2.9376 28.22 4.6563 -0.017 3 1 0.3602 2.7646 28.22013

67 83.6 4.09 -2.14 4.9 83.5738 4.8939 9 2.47374 131.372 4.23878 1.26672 2.9721 26.694 5.1554 -0.018 3 1 0.356 2.8125 26.6936

68 119.4 5.93 -1.91 4.97 119.377 4.9675 9 2.38353 134.9598 4.30626 1.29792 3.0083 38.25 5.1534 -0.012 3 1 0.3517 2.701 38.25043

69 67.6 3.86 -1.99 5.71 67.5756 5.7121 4 2.58439 130.4303 4.37148 1.32912 3.0424 20.775 6.1072 -0.023 3 1 0.3478 2.9422 20.77474

70 51.4 3.33 -1.97 6.48 51.3759 6.4816 3 2.70362 128.6811 4.43582 1.36032 3.0755 15.263 7.0942 -0.032 3 1 0.344 3.0848 15.2626

71 28.5 1.41 -2.07 4.94 28.4747 4.9518 3 2.79789 120.9536 4.49629 1.39152 3.1048 7.7231 5.8803 -0.064 3 1 0.3408 3.2597 7.72306

72 67.3 4.28 -2.07 6.36 67.2747 6.362 9 2.62159 131.1751 4.56188 1.42272 3.1392 19.978 6.8248 -0.025 3 1 0.3371 2.9876 19.97756

73 103 6.43 -2.03 6.25 102.975 6.2442 9 2.50158 135.1916 4.62948 1.45392 3.1756 30.97 6.5382 -0.016 3 1 0.3332 2.839 30.96958

74 53.7 2.51 -1.91 4.69 53.6766 4.6762 4 2.58573 126.7195 4.69284 1.48512 3.2077 15.271 5.1241 -0.033 3 1 0.3299 2.9916 15.27061

75 34.7 1.61 -1.84 4.65 34.6775 4.6428 4 2.7166 122.4049 4.75404 1.51632 3.2377 9.2421 5.3804 -0.055 3 1 0.3268 3.1744 9.24213

76 41.9 1.8 -2.14 4.3 41.8738 4.2986 4 2.63466 123.681 4.81588 1.54752 3.2684 11.338 4.8573 -0.046 3 1 0.3237 3.0771 11.33839

77 86.8 4.53 -1.99 5.22 86.7756 5.2204 9 2.4852 132.2113 4.88199 1.57872 3.3033 24.792 5.5316 -0.021 3 1 0.3203 2.8568 24.79173

78 78 3.69 -1.88 4.73 77.977 4.7322 4 2.48183 130.4499 4.94721 1.60992 3.3373 21.883 5.0527 -0.024 3 1 0.3171 2.8699 21.88295

79 63 3.05 -1.84 4.85 62.9775 4.843 4 2.55023 128.5351 5.01148 1.64112 3.3704 17.199 5.2617 -0.031 3 1 0.314 2.9599 17.19877

80 42.2 0 -1.77 0 42.1783 0 0 0 769.6 5.39628 1.67232 3.724 9.8771 0 -0.049 0 1 0.2841 0 0

C-19     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 43.7 1.67 -0.17 3.81 43.6979 3.8217 4 2.58567 123.2365 0.06162 0 0.0616 708.17 3.8271 -3E-04 4 0.7597 2 2.38 82.47986

2 23.8 1.27 -3.61 5.33 23.7558 5.3461 3 2.87819 119.7466 0.12149 0 0.1215 194.53 5.3735 -0.011 4 0.8721 2 2.6675 44.6728

3 18.3 0.91 -1.29 4.98 18.2842 4.977 3 2.94255 116.6691 0.17983 0 0.1798 100.68 5.0264 -0.005 3 0.8976 2 2.7273 34.2203

4 20.2 0.51 -1.1 2.5 20.1865 2.5264 4 2.72512 112.6737 0.23616 0 0.2362 84.477 2.5563 -0.004 4 0.8125 2 2.4969 37.70952

5 22.5 0.44 -0.98 1.95 22.488 1.9566 4 2.62208 111.8568 0.29209 0 0.2921 75.99 1.9824 -0.003 5 0.7746 2 2.3904 41.95397

6 27.3 0.45 -0.37 1.66 27.2955 1.6486 5 2.51048 112.4938 0.34834 0 0.3483 77.359 1.6699 -1E-03 5 0.7344 2 2.2781 50.93456

7 21.4 0.53 -0.23 2.47 21.3972 2.477 4 2.6997 113.0972 0.40489 0 0.4049 51.847 2.5247 -8E-04 4 0.8127 2 2.4767 39.67893

8 27.4 0.58 -0.15 2.14 27.3982 2.1169 4 2.57287 114.3598 0.46207 0 0.4621 58.295 2.1532 -4E-04 5 0.7742 1.8993 2.3665 48.34943

9 265.4 5.79 0.36 2.18 265.404 2.1816 6 1.89103 136.7336 0.53043 0 0.5304 499.35 2.186 0.0001 8 0.5616 1.4738 1.8022 368.9274

10 261.1 10.44 -4.4 4 261.046 3.9993 8 2.11691 137.28 0.59907 0 0.5991 434.75 4.0085 -0.001 8 0.6557 1.4521 2.0405 357.4268

11 151.6 5.69 -3.53 3.75 151.557 3.7544 8 2.22415 135.2396 0.66669 0 0.6667 226.33 3.771 -0.002 8 0.6995 1.3814 2.1469 196.9895

12 97.2 5.12 -3.41 5.27 97.1583 5.2698 9 2.458 133.3828 0.73338 0 0.7334 131.48 5.3098 -0.003 9 0.7944 1.338 2.3871 121.9351

13 112.2 4.34 -3.67 3.87 112.155 3.8696 8 2.31406 132.5236 0.79965 0 0.7997 139.26 3.8974 -0.002 8 0.75 1.2338 2.2626 129.84

14 132.5 4.18 -3.83 3.15 132.453 3.1558 5 2.19978 132.6544 0.86597 0 0.866 151.95 3.1766 -0.002 5 0.7161 1.1543 2.1654 143.5488

15 115.9 3.87 -3.83 3.34 115.853 3.3404 5 2.25556 131.764 0.93186 0 0.9319 123.33 3.3675 -0.002 5 0.7455 1.0994 2.2346 119.4005

16 120.8 5.2 -4.08 4.31 120.75 4.3064 9 2.33095 134.0265 0.99887 0 0.9989 119.89 4.3423 -0.002 9 0.7827 1.0461 2.3242 118.3954

17 152.7 5.83 -3.98 3.82 152.651 3.8192 8 2.22831 135.435 1.06659 0 1.0666 142.12 3.846 -0.002 8 0.7516 0.994 2.2341 142.4034

18 118.5 5.41 -3.87 4.57 118.453 4.5672 9 2.35633 134.2693 1.13372 0 1.1337 103.48 4.6114 -0.002 9 0.8092 0.9457 2.3769 104.8532

19 110.6 4.26 -3.98 3.85 110.551 3.8534 5 2.31655 132.3523 1.1999 0 1.1999 91.134 3.8957 -0.003 4 0.8024 0.904 2.3509 93.42651

20 94 3.97 -4.06 4.23 93.9503 4.2256 9 2.39221 131.4396 1.26562 0 1.2656 73.233 4.2833 -0.003 4 0.8405 0.8603 2.4426 75.35466

21 84.6 2.33 -4.06 2.76 84.5503 2.7558 5 2.28324 127.2833 1.32926 0 1.3293 62.607 2.7998 -0.004 5 0.8078 0.8317 2.3486 65.41374

22 105.5 2.98 -4.44 2.83 105.446 2.8261 5 2.2267 129.6223 1.39407 0 1.3941 74.639 2.864 -0.003 5 0.7919 0.8038 2.2986 79.04792

23 82.8 3.14 -4.36 3.79 82.7466 3.7947 4 2.39234 129.4137 1.45878 0 1.4588 55.723 3.8628 -0.004 4 0.8657 0.7573 2.4845 58.179

24 51.2 2.32 -4.36 4.53 51.1466 4.536 4 2.5905 126.0258 1.52179 0 1.5218 32.61 4.6751 -0.006 4 0.9565 0.7064 2.7153 33.12878

25 89.5 3.38 -4.52 3.78 89.4447 3.7789 4 2.36882 130.1425 1.58686 0 1.5869 55.366 3.8471 -0.004 4 0.871 0.7026 2.4824 58.33629

26 26 1.13 -4.59 4.36 25.9438 4.3556 3 2.79007 119.1068 1.64641 0.01248 1.6339 14.87 4.6507 -0.014 3 1 0.6476 2.9736 14.87049

27 26.9 1.1 -4.67 4.08 26.8428 4.0979 4 2.76142 118.993 1.70591 0.04368 1.6622 15.122 4.376 -0.015 3 1 0.6366 2.9512 15.12241

28 23.1 1.17 -4.9 5.1 23.04 5.0781 3 2.87297 119.0719 1.76545 0.07488 1.6906 12.584 5.4995 -0.02 3 1 0.6259 3.0758 12.58429

29 34.9 1.22 -4.94 3.51 34.8395 3.5018 4 2.6315 120.3866 1.82564 0.10608 1.7196 19.199 3.6954 -0.014 3 1 0.6153 2.8244 19.19904

30 70.8 2.55 -4.9 3.6 70.74 3.6048 4 2.42134 127.5085 1.88939 0.13728 1.7521 39.296 3.7037 -0.007 4 0.9155 0.6302 2.5784 41.00753

31 84.5 3.26 -4.98 3.86 84.439 3.8608 4 2.39221 129.7375 1.95426 0.16848 1.7858 46.19 3.9522 -0.006 4 0.9048 0.6228 2.5462 48.54932

32 83.1 3.1 -4.9 3.73 83.04 3.7331 4 2.38598 129.3285 2.01893 0.19968 1.8193 44.536 3.8262 -0.007 4 0.9068 0.6118 2.5471 46.84381

33 34.7 2.01 -4.82 5.81 34.641 5.8024 3 2.78505 124.0259 2.08094 0.23088 1.8501 17.599 6.1732 -0.018 3 1 0.5719 2.9984 17.59946

34 79.8 2.36 -4.75 2.96 79.7419 2.9596 5 2.32323 127.2341 2.14456 0.26208 1.8825 41.221 3.0413 -0.008 4 0.8913 0.5984 2.4982 43.88597

35 158.3 1.88 -4.67 1.19 158.243 1.1881 6 1.83143 127.2418 2.20818 0.29328 1.9149 81.485 1.2049 -0.004 6 0.6912 0.6637 1.97 97.86615

36 95.5 1.6 -4.67 1.68 95.4428 1.6764 5 2.09304 124.8286 2.27059 0.32448 1.9461 47.876 1.7173 -0.007 5 0.8057 0.612 2.2669 53.89259

37 31.1 0.92 -4.71 2.95 31.0424 2.9637 4 2.62157 118.0401 2.32961 0.35568 1.9739 14.546 3.2042 -0.024 3 1 0.536 2.8812 14.54596

38 30.9 1.35 -4.75 4.37 30.8419 4.3772 4 2.73599 120.8302 2.39003 0.38688 2.0032 14.204 4.7449 -0.026 3 1 0.5282 2.9945 14.20356

39 32.6 1.42 -4.75 4.37 32.5419 4.3636 4 2.71803 121.331 2.45069 0.41808 2.0326 14.804 4.719 -0.025 3 1 0.5206 2.9791 14.80418

40 33.8 2.15 -4.9 6.37 33.74 6.3723 3 2.82213 124.4543 2.51292 0.44928 2.0636 15.132 6.885 -0.026 3 1 0.5127 3.0789 15.13205

41 52 3.06 -4.9 5.89 51.94 5.8914 3 2.66944 128.0891 2.57696 0.48048 2.0965 23.546 6.199 -0.017 3 1 0.5047 2.9071 23.54563

42 29.3 1.79 -4.82 6.11 29.241 6.1215 3 2.8535 122.7644 2.63835 0.51168 2.1267 12.509 6.7287 -0.032 3 1 0.4975 3.1343 12.50908

43 19.2 1.07 -5.1 5.59 19.1376 5.5911 3 2.96088 117.9655 2.69733 0.54288 2.1545 7.6308 6.5084 -0.055 3 1 0.4911 3.2909 7.63083

44 25.8 1.31 -5.05 5.1 25.7382 5.0897 3 2.83813 120.169 2.75741 0.57408 2.1833 10.526 5.7004 -0.041 3 1 0.4846 3.1458 10.52554

45 43.1 1.59 -5.08 3.69 43.0378 3.6944 4 2.5802 122.8402 2.81883 0.60528 2.2136 18.169 3.9534 -0.024 3 1 0.478 2.8615 18.16941

46 34.6 2.62 -4.98 7.6 34.539 7.5856 3 2.86998 125.9581 2.88181 0.63648 2.2453 14.099 8.2762 -0.031 3 1 0.4713 3.1554 14.09912

47 30.9 1.91 -5.12 6.21 30.8373 6.1938 3 2.84074 123.3689 2.9435 0.66768 2.2758 12.257 6.8474 -0.037 3 1 0.4649 3.146 12.25662

48 68.7 2.91 -5.05 4.24 68.6382 4.2396 4 2.48223 128.4012 3.0077 0.69888 2.3088 28.426 4.4339 -0.016 3 1 0.4583 2.7478 28.42601

49 125.5 6.25 -4.9 4.98 125.44 4.9825 9 2.37185 135.4652 3.07543 0.73008 2.3454 52.173 5.1077 -0.009 4 0.9495 0.4697 2.594 54.31377

50 81.5 4.81 -4.54 5.9 81.4444 5.9059 9 2.54425 132.4955 3.14168 0.76128 2.3804 32.895 6.1428 -0.014 3 1 0.4445 2.8013 32.8948

51 168.9 3.79 -4.44 2.24 168.846 2.2447 5 2.01839 132.5299 3.20794 0.79248 2.4155 68.574 2.2881 -0.007 5 0.8118 0.5117 2.2245 80.0968

52 137.4 5.93 -4.27 4.32 137.348 4.3175 9 2.29838 135.3018 3.27559 0.82368 2.4519 54.681 4.423 -0.008 4 0.9298 0.4578 2.5285 58.00457

53 115.5 2.12 -4.18 1.83 115.449 1.8363 5 2.06231 127.3518 3.33927 0.85488 2.4844 45.126 1.891 -0.01 5 0.8475 0.4851 2.3096 51.39717

54 115.6 4.4 -4.13 3.81 115.549 3.8079 8 2.30052 132.6968 3.40562 0.88608 2.5195 44.51 3.9235 -0.011 4 0.9432 0.4412 2.5554 46.75864

55 47 2.86 -3.98 6.09 46.9513 6.0914 3 2.70958 127.3482 3.46929 0.91728 2.552 17.038 6.5774 -0.028 3 1 0.4146 3.0274 17.03831

56 41.4 3.17 -4.36 7.69 41.3466 7.6669 3 2.82075 127.7911 3.53319 0.94848 2.5847 14.63 8.3833 -0.033 3 1 0.4094 3.1474 14.62967

57 92.3 1.94 -4.43 2.1 92.2458 2.1031 5 2.17256 126.1554 3.59627 0.97968 2.6166 33.88 2.1884 -0.015 5 0.9131 0.4375 2.463 36.65307

58 543.6 0 -6.87 0 543.516 0 0 0 769.6 3.98107 1.01088 2.9702 181.65 0 -0.003 0 1 0.3562 0 0

C-20     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 69.8 1.12 0.69 1.61 69.8085 1.6044 5 2.18084 121.456 0.06073 0 0.0607 1148.5 1.6058 0.0007 6 0.6009 2 1.9634 131.8348

2 19.2 1.05 -0.17 5.49 19.1979 5.4693 3 2.95352 117.8351 0.11965 0 0.1197 159.46 5.5036 -6E-04 3 0.8993 2 2.7393 36.06111

3 39.5 0.86 -0.83 2.18 39.4898 2.1778 5 2.4556 118.1337 0.17871 0 0.1787 219.97 2.1877 -0.002 5 0.7096 2 2.2339 74.30457

4 105.4 2.13 0.52 2.02 105.406 2.0208 5 2.11967 127.1643 0.24229 0 0.2423 434.03 2.0254 0.0004 6 0.5946 2 1.9243 198.7776

5 57.4 1.06 0.44 1.85 57.4054 1.8465 5 2.28505 120.576 0.30258 0 0.3026 188.72 1.8563 0.0006 5 0.6526 2 2.069 107.9338

6 50.1 0.94 0.2 1.88 50.1025 1.8762 5 2.33467 119.365 0.36227 0 0.3623 137.3 1.8898 0.0003 5 0.6735 2 2.1165 94.01721

7 82.7 1.9 0.14 2.29 82.7017 2.2974 5 2.23323 125.7366 0.42513 0 0.4251 193.53 2.3093 0.0001 5 0.6554 1.8177 2.0613 141.3415

8 84.9 2.41 0.14 2.84 84.9017 2.8386 5 2.29138 127.5404 0.4889 0 0.4889 172.66 2.855 0.0001 5 0.6897 1.7032 2.1436 135.8738

9 91.7 1.84 0.21 2 91.7026 2.0065 5 2.15993 125.7537 0.55178 0 0.5518 165.19 2.0186 0.0002 5 0.652 1.5289 2.037 131.7053

10 393.8 9.98 3.21 2.53 393.839 2.534 8 1.85616 137.28 0.62042 0 0.6204 633.79 2.538 0.0006 8 0.5641 1.3514 1.7974 502.2101

11 158 6.11 2.83 3.86 158.035 3.8662 8 2.22381 135.8628 0.68835 0 0.6884 228.58 3.8832 0.0013 8 0.7027 1.3527 2.1526 201.1533

12 115 5.88 2.13 5.11 115.026 5.1119 9 2.40313 134.8073 0.75576 0 0.7558 151.2 5.1457 0.0013 9 0.7779 1.2992 2.3411 140.3104

13 138 4.57 1.52 3.31 138.019 3.3112 5 2.2051 133.4075 0.82246 0 0.8225 166.81 3.331 0.0008 8 0.7127 1.1967 2.1617 155.1626

14 166.3 4.94 1.52 2.97 166.319 2.9702 5 2.11838 134.4321 0.88968 0 0.8897 185.94 2.9862 0.0007 8 0.6888 1.1268 2.0909 176.1746

15 110.7 3.04 1.52 2.75 110.719 2.7457 5 2.2033 129.8872 0.95462 0 0.9546 114.98 2.7696 0.001 5 0.7285 1.0779 2.1873 111.8135

16 154.7 5.07 0.98 3.28 154.712 3.2771 8 2.17139 134.4457 1.02184 0 1.0218 150.41 3.2989 0.0005 8 0.7246 1.0256 2.1688 148.9675

17 133.8 4.15 1.13 3.1 133.814 3.1013 5 2.19109 132.6267 1.08815 0 1.0882 121.97 3.1268 0.0006 5 0.7403 0.9795 2.2017 122.8634

18 92.9 4.67 1.36 5.02 92.9167 5.026 9 2.45379 132.6008 1.15446 0 1.1545 79.485 5.0892 0.0011 9 0.85 0.9286 2.4816 80.5308

19 83.4 3.35 1.13 4.02 83.4138 4.0161 4 2.40863 129.907 1.21941 0 1.2194 67.405 4.0757 0.001 4 0.8418 0.8874 2.4519 68.93503

20 66.4 3.77 1.16 5.68 66.4142 5.6765 4 2.58718 130.2154 1.28452 0 1.2845 50.704 5.7885 0.0013 3 0.9204 0.8366 2.6499 51.49282

21 106.4 3.88 1.13 3.65 106.414 3.6461 5 2.30837 131.5756 1.3503 0 1.3503 77.807 3.693 0.0008 4 0.8177 0.8192 2.3722 81.34333

22 108.1 4.14 0.98 3.83 108.112 3.8294 5 2.32051 132.0888 1.41635 0 1.4164 75.331 3.8802 0.0007 4 0.83 0.785 2.3962 79.15925

23 96 4.24 1 4.42 96.0122 4.4161 9 2.40107 131.974 1.48234 0 1.4823 63.771 4.4854 0.0008 4 0.87 0.7458 2.4928 66.62858

24 56.6 3.01 1.13 5.31 56.6138 5.3167 4 2.61127 128.1787 1.54643 0 1.5464 35.609 5.466 0.0015 3 0.966 0.6931 2.737 36.07259

25 48.6 3.05 0.75 6.27 48.6092 6.2745 3 2.70903 127.9035 1.61038 0 1.6104 29.185 6.4895 0.0012 3 1 0.6571 2.8547 29.18497

26 14.5 0.64 0.67 4.43 14.5082 4.4113 3 2.98649 113.5295 1.66714 0.0312 1.6359 7.8493 4.984 0.0013 3 1 0.6468 3.2107 7.84934

27 19.2 0.85 0.67 4.43 19.2082 4.4252 3 2.89317 116.2903 1.72529 0.0624 1.6629 10.514 4.8619 -8E-04 3 1 0.6363 3.1032 10.51359

28 39.4 1.5 0.52 3.82 39.4064 3.8065 4 2.61686 122.1988 1.78639 0.0936 1.6928 22.224 3.9872 -0.001 3 0.9956 0.6264 2.7962 22.26952

29 55.9 1.46 0.52 2.6 55.9064 2.6115 5 2.39409 122.8541 1.84781 0.1248 1.723 31.374 2.7008 -0.002 4 0.9064 0.6428 2.5581 32.83951

30 82.6 2.71 0.6 3.28 82.6073 3.2806 5 2.34565 128.332 1.91198 0.156 1.756 45.955 3.3583 -0.001 4 0.884 0.6391 2.495 48.73672

31 60.1 2.8 0.83 4.66 60.1102 4.6581 4 2.55119 127.7957 1.97588 0.1872 1.7887 32.501 4.8164 -0.002 3 0.9732 0.5999 2.7259 32.96189

32 77.4 4.03 0.98 5.21 77.412 5.2059 9 2.51562 131.0771 2.04142 0.2184 1.823 41.344 5.3469 -0.002 3 0.9582 0.5938 2.6822 42.29415

33 58.5 2.26 0.98 3.87 58.512 3.8625 4 2.49965 126.1622 2.1045 0.2496 1.8549 30.41 4.0066 -0.003 4 0.9626 0.5826 2.6897 31.05546

34 87.9 2.22 1.06 2.53 87.913 2.5252 5 2.24407 127.0245 2.16801 0.2808 1.8872 45.435 2.5891 -0.002 5 0.8595 0.6082 2.4137 49.2841

35 115.6 0.87 1.06 0.75 115.613 0.7525 6 1.80322 120.8382 2.22843 0.312 1.9164 59.165 0.7673 -0.002 6 0.687 0.665 1.9586 71.25509

36 38.3 0.94 0.98 2.45 38.312 2.4535 4 2.49882 118.7106 2.28778 0.3432 1.9446 18.525 2.6094 -0.008 4 0.9862 0.5487 2.7408 18.6814

37 32.2 0.6 0.75 1.86 32.2092 1.8628 5 2.48334 115.0025 2.34528 0.3744 1.9709 15.153 2.0091 -0.011 4 0.9908 0.54 2.7477 15.23942

38 52.4 1.66 0.75 3.18 52.4092 3.1674 4 2.47222 123.6359 2.4071 0.4056 2.0015 24.982 3.3199 -0.007 4 0.9739 0.5375 2.7012 25.40168

39 26.5 1.53 0.83 5.77 26.5102 5.7714 3 2.86618 121.3769 2.46779 0.4368 2.031 11.838 6.3638 -0.016 3 1 0.521 3.1368 11.83775

40 52.4 3.04 0.75 5.81 52.4092 5.8005 3 2.6618 128.063 2.53182 0.468 2.0638 24.167 6.095 -0.008 3 1 0.5127 2.8939 24.16747

41 62.7 4.26 0.92 6.79 62.7113 6.793 3 2.66297 130.9695 2.59731 0.4992 2.0981 28.652 7.0865 -0.007 3 1 0.5043 2.8876 28.65152

42 25.9 1.63 0.83 6.28 25.9102 6.291 3 2.89932 121.7843 2.6582 0.5304 2.1278 10.928 7.0102 -0.02 3 1 0.4973 3.1905 10.9277

43 21.2 1.38 0.83 6.5 21.2102 6.5063 3 2.97231 120.0779 2.71824 0.5616 2.1566 8.5744 7.4627 -0.027 3 1 0.4906 3.2887 8.57442

44 47.9 1.42 0.67 2.96 47.9082 2.964 4 2.48062 122.2743 2.77938 0.5928 2.1866 20.639 3.1466 -0.012 4 1 0.4839 2.7561 20.63904

45 53.6 3.19 0.81 5.95 53.6099 5.9504 3 2.66354 128.4707 2.84361 0.624 2.2196 22.872 6.2837 -0.011 3 1 0.4767 2.9203 22.87171

46 36.5 2.38 0.83 6.5 36.5102 6.5187 3 2.80551 125.3904 2.90631 0.6552 2.2511 14.928 7.0825 -0.018 3 1 0.47 3.0915 14.92771

47 61.1 1.5 0.83 2.45 61.1102 2.4546 5 2.34749 123.269 2.96794 0.6864 2.2815 25.484 2.5799 -0.011 4 0.9562 0.4797 2.6194 26.35643

48 86.6 2.4 0.95 2.77 86.6116 2.771 5 2.27782 127.5586 3.03172 0.7176 2.3141 36.117 2.8715 -0.008 4 0.9218 0.4861 2.5243 38.39765

49 114.2 5.87 1.15 5.14 114.214 5.1395 9 2.40684 134.7775 3.09911 0.7488 2.3503 47.277 5.2828 -0.006 4 0.9662 0.4625 2.6374 48.57047

50 130.4 5.13 1.52 3.93 130.419 3.9335 8 2.27938 134.1152 3.16617 0.78 2.3862 53.329 4.0314 -0.005 4 0.9174 0.4743 2.5039 57.03481

51 152.5 5.96 1.6 3.91 152.52 3.9077 8 2.23659 135.5943 3.23396 0.8112 2.4228 61.618 3.9924 -0.005 4 0.9001 0.4744 2.4537 66.93245

52 95.4 2.07 1.67 2.17 95.4204 2.1694 5 2.17188 126.7125 3.29732 0.8424 2.4549 37.526 2.247 -0.008 5 0.8929 0.4717 2.4324 41.06674

53 123.6 2.99 1.67 2.42 123.62 2.4187 5 2.13033 130.0346 3.36234 0.8736 2.4887 48.321 2.4863 -0.006 5 0.8719 0.4744 2.3731 53.91672

54 98.3 6.74 2.08 6.86 98.3255 6.8548 9 2.54612 135.4234 3.43005 0.9048 2.5253 37.579 7.1026 -0.008 3 1 0.419 2.8075 37.57864

55 56.4 3.68 2.2 6.52 56.4269 6.5217 3 2.67896 129.6411 3.49487 0.936 2.5589 20.686 6.9523 -0.015 3 1 0.4135 2.9822 20.68572

56 79.9 2.59 1.75 3.24 79.9214 3.2407 5 2.35141 127.92 3.55883 0.9672 2.5916 29.465 3.3917 -0.011 4 0.9837 0.4143 2.6536 29.89982

57 403.4 7.36 1.82 1.82 403.422 1.8244 6 1.72732 137.28 3.62747 0.9984 2.6291 152.07 1.8409 -0.002 6 0.6941 0.5317 1.8887 200.8902

58 44.3 1.33 2.72 3.01 44.3333 3 4 2.5089 121.606 3.68827 1.0296 2.6587 15.288 3.2722 -0.021 3 1 0.398 2.8695 15.28771

59 88.7 3.12 3.06 3.52 88.7375 3.516 5 2.34741 129.5374 3.75304 1.0608 2.6922 31.566 3.6713 -0.01 4 0.9902 0.3966 2.6559 31.85534

60 87.3 3.33 3.28 3.81 87.3402 3.8127 4 2.37849 129.9754 3.81803 1.092 2.726 30.639 3.987 -0.01 4 1 0.3882 2.6926 30.63875

61 77 3.15 3.37 4.08 77.0413 4.0887 4 2.43716 129.2627 3.88266 1.1232 2.7595 26.512 4.3057 -0.012 3 1 0.3835 2.7615 26.51192

62 85 3.17 3.58 3.73 85.0438 3.7275 4 2.37866 129.5501 3.94743 1.1544 2.793 29.035 3.9089 -0.011 4 1 0.3788 2.7041 29.03522

63 98.8 5.06 3.7 5.12 98.8453 5.1191 9 2.44346 133.3386 4.0141 1.1856 2.8285 33.527 5.3358 -0.01 3 1 0.3741 2.7519 33.52697

64 99.5 3.63 3.89 3.65 99.5476 3.6465 5 2.32693 130.9256 4.07957 1.2168 2.8628 33.348 3.8023 -0.01 4 0.9955 0.3713 2.6501 33.4973

65 124.5 7.53 4.31 6.04 124.553 6.0456 9 2.44202 136.8111 4.14797 1.248 2.9 41.519 6.2539 -0.008 3 1 0.3649 2.7375 41.51928

66 109 6.16 4.5 5.64 109.055 5.6485 9 2.45174 135.0176 4.21548 1.2792 2.9363 35.705 5.8756 -0.009 3 1 0.3604 2.7627 35.70489

67 72.9 4.09 4.58 5.6 72.9561 5.6061 9 2.55682 131.0406 4.281 1.3104 2.9706 23.118 5.9556 -0.014 3 1 0.3562 2.9009 23.11823

68 67.7 4.58 4.39 6.76 67.7537 6.7598 9 2.64003 131.6881 4.34685 1.3416 3.0053 21.099 7.2232 -0.016 3 1 0.3521 2.9875 21.09874

69 57.2 3.45 4.35 6.02 57.2532 6.0259 3 2.64883 129.2043 4.41145 1.3728 3.0387 17.39 6.5289 -0.02 3 1 0.3482 3.0186 17.3899

70 173.6 8.04 4.54 4.63 173.656 4.6299 9 2.26495 137.28 4.48009 1.404 3.0761 54.997 4.7525 -0.006 4 0.9703 0.3551 2.5578 56.76987

71 155.3 9.21 4.8 5.92 155.359 5.9282 9 2.38119 137.28 4.54873 1.4352 3.1135 48.437 6.107 -0.007 3 1 0.3398 2.685 48.43702

72 43.4 2.54 4.5 5.86 43.4551 5.8451 3 2.71917 126.2912 4.61187 1.4664 3.1455 12.349 6.5391 -0.029 3 1 0.3364 3.1305 12.34892

73 52.6 2.44 4.73 4.63 52.6579 4.6337 4 2.58853 126.4658 4.67511 1.4976 3.1775 15.101 5.0852 -0.024 3 1 0.333 2.9932 15.10077

74 112.2 8.8 4.58 7.84 112.256 7.8392 9 2.56051 137.28 4.74375 1.5288 3.215 33.441 8.1851 -0.011 3 1 0.3291 2.8871 33.4414

75 78.7 3.59 4.96 4.56 78.7607 4.5581 4 2.46661 130.2733 4.80888 1.56 3.2489 22.762 4.8545 -0.016 3 1 0.3257 2.8456 22.76223

76 68.4 3.2 5.09 4.67 68.4623 4.6741 4 2.51466 129.09 4.87343 1.5912 3.2822 19.374 5.0323 -0.019 3 1 0.3224 2.9082 19.37369

77 50.1 2.2 4.96 4.38 50.1607 4.3859 4 2.58579 125.5897 4.93622 1.6224 3.3138 13.647 4.8646 -0.028 3 1 0.3193 3.0148 13.64723

78 151.4 8.83 5.05 5.83 151.462 5.8299 9 2.38118 137.28 5.00486 1.6536 3.3513 43.702 6.0291 -0.009 3 1 0.3157 2.7107 43.70202

79 281.8 7.04 5.42 2.5 281.866 2.4976 8 1.92545 137.28 5.0735 1.6848 3.3887 81.681 2.5434 -0.005 5 0.8483 0.3726 2.1991 97.45935

80 51.8 0 5.57 0 51.8682 0 0 0 769.6 5.4583 1.716 3.7423 12.401 0 -0.028 0 1 0.2827 0 0

C-21     In situ data Basic output data



Depth 

(ft)
qc (tsf) fs (tsf) u (psi) Other qt (tsf) Rf(%) SBT Ic SBT ã (pcf) ó,v (tsf) u0 (tsf)

ó',vo 

(tsf)
Qt1

Fr 

(%)
Bq SBTn n Cn Ic Qtn

1 37.9 1.98 -0.4 5.22 37.8951 5.225 3 2.72526 124.1349 0.06207 0 0.0621 609.55 5.2335 -8E-04 9 0.8145 2 2.5237 71.51073

2 18.4 0.86 -1.03 4.71 18.3874 4.6771 3 2.92318 116.2693 0.1202 0 0.1202 151.97 4.7079 -0.004 4 0.8861 2 2.7046 34.52803

3 100.4 3.79 -0.12 3.78 100.399 3.775 5 2.3361 131.262 0.18583 0 0.1858 539.26 3.782 -9E-05 8 0.6807 2 2.1573 189.4187

4 65.5 1.54 0.22 2.34 65.5027 2.3511 5 2.31273 123.6308 0.24765 0 0.2477 263.5 2.36 0.0002 5 0.6644 2 2.1068 123.3429

5 34.5 0.77 0.3 2.24 34.5037 2.2317 4 2.50781 116.9956 0.30615 0 0.3062 111.7 2.2516 0.0006 5 0.7355 2 2.2862 64.63901

6 19.6 0.43 0.15 2.2 19.6018 2.1937 4 2.69946 111.3536 0.36182 0 0.3618 53.175 2.2349 0.0006 5 0.8087 2 2.4714 36.36682

7 33 0.92 0.07 2.79 33.0009 2.7878 4 2.58412 118.1893 0.42092 0 0.4209 77.402 2.8238 0.0002 5 0.7728 2 2.3698 61.5815

8 71.5 1.31 0.07 1.84 71.5009 1.8322 5 2.21122 122.661 0.48225 0 0.4823 147.27 1.8446 7E-05 5 0.6555 1.6738 2.0549 112.3443

9 76.9 1.57 0 2.04 76.9 2.0416 5 2.22001 124.1632 0.54433 0 0.5443 140.27 2.0562 0 5 0.6712 1.5623 2.0883 112.7368

10 262.7 8.33 0.64 3.17 262.708 3.1708 8 2.02933 137.28 0.61297 0 0.613 427.58 3.1782 0.0002 8 0.6243 1.4061 1.9563 348.292

11 86.8 4.73 1.65 5.45 86.8202 5.448 9 2.49955 132.5287 0.67923 0 0.6792 126.82 5.491 0.0014 9 0.8012 1.4264 2.4113 116.1226

12 122.5 4.78 1.1 3.9 122.513 3.9016 8 2.29312 133.4456 0.74596 0 0.746 163.24 3.9255 0.0007 8 0.7352 1.2931 2.2301 148.8063

13 89.3 3.82 0.15 4.28 89.3018 4.2776 4 2.41037 131.034 0.81147 0 0.8115 109.05 4.3169 0.0001 9 0.7872 1.2324 2.3589 103.062

14 133.7 3.84 0.22 2.88 133.703 2.872 5 2.16537 132.0566 0.8775 0 0.8775 151.37 2.891 0.0001 5 0.7045 1.1409 2.1337 143.2232

15 119.9 3.97 0.38 3.31 119.905 3.311 5 2.24313 132.0345 0.94352 0 0.9435 126.08 3.3372 0.0002 5 0.7423 1.0888 2.2248 122.4123

16 77.9 2.81 0.38 3.6 77.9047 3.607 4 2.39327 128.4542 1.00775 0 1.0078 76.306 3.6542 0.0004 4 0.8082 1.0402 2.3898 75.59522

17 49.7 1.5 0.35 3.02 49.7043 3.0179 4 2.47432 122.7651 1.06913 0 1.0691 45.49 3.0842 0.0005 4 0.8494 0.9912 2.4905 45.56149

18 109.1 3.75 0.48 3.44 109.106 3.437 5 2.28169 131.3872 1.13482 0 1.1348 95.144 3.4732 0.0003 5 0.7812 0.9468 2.3033 96.61183

19 102 4.48 0.22 4.39 102.003 4.392 9 2.38275 132.5245 1.20108 0 1.2011 83.925 4.4444 0.0002 9 0.8283 0.9003 2.4187 85.77179

20 86.8 3.28 -0.13 3.78 86.7984 3.7789 4 2.37733 129.8495 1.26601 0 1.266 67.561 3.8348 -1E-04 4 0.8355 0.8608 2.4295 69.58389

21 73 1.97 -0.18 2.7 72.9978 2.6987 5 2.32103 125.6969 1.32886 0 1.3289 53.933 2.7488 -2E-04 5 0.8236 0.8289 2.3903 56.14415

22 78.2 2.01 -0.77 2.57 78.1906 2.5706 5 2.28505 126.0116 1.39186 0 1.3919 55.177 2.6172 -7E-04 5 0.8171 0.7993 2.3653 58.01367

23 65.2 2.57 -0.7 3.94 65.1914 3.9422 4 2.47396 127.3664 1.45555 0 1.4556 43.788 4.0323 -8E-04 4 0.8996 0.7506 2.5741 45.21234

24 53 2.88 -0.7 5.44 52.9914 5.4348 4 2.63758 127.6943 1.51939 0 1.5194 33.877 5.5953 -1E-03 3 0.9736 0.7031 2.7605 34.20204

25 31.8 2.03 -1.62 6.39 31.7802 6.3876 3 2.84105 123.8882 1.58134 0.01248 1.5689 19.249 6.7221 -0.004 3 1 0.6744 2.9949 19.24892

26 20.8 0.89 -1.67 4.29 20.7796 4.2831 3 2.85795 116.8185 1.63975 0.04368 1.5961 11.992 4.65 -0.009 3 1 0.663 3.0463 11.99185

27 24.2 0.6 -2.31 2.48 24.1717 2.4822 4 2.658 114.3023 1.6969 0.07488 1.622 13.856 2.6697 -0.011 4 1 0.6523 2.8517 13.85608

28 40.1 1.6 -2.96 4.01 40.0638 3.9936 4 2.62606 122.7114 1.75825 0.10608 1.6522 23.185 4.1769 -0.008 3 0.9934 0.6423 2.7953 23.25281

29 63.7 2.39 -4.99 3.75 63.6389 3.7556 4 2.4657 126.7763 1.82164 0.13728 1.6844 36.701 3.8662 -0.008 4 0.9263 0.6501 2.6154 37.98074

30 61.6 3.64 -5.68 5.91 61.5305 5.9158 4 2.62233 129.7723 1.88653 0.16848 1.7181 34.716 6.1029 -0.01 3 0.9915 0.6184 2.7818 34.85937

31 95.8 4.16 -7.69 4.34 95.7059 4.3467 9 2.3966 131.8268 1.95244 0.19968 1.7528 53.489 4.4372 -0.008 4 0.9003 0.6348 2.5385 56.24925

32 76.8 2.69 -8.36 3.51 76.6977 3.5073 4 2.38881 128.0968 2.01649 0.23088 1.7856 41.824 3.602 -0.011 4 0.9057 0.6226 2.5484 43.94002

33 147.4 2.22 -8.53 1.51 147.296 1.5072 6 1.92718 128.2833 2.08063 0.26208 1.8186 79.852 1.5288 -0.006 5 0.7194 0.6773 2.056 92.95888

34 158.5 3.02 -8.99 1.91 158.39 1.9067 6 1.98175 130.7122 2.14599 0.29328 1.8527 84.333 1.9329 -0.006 5 0.7425 0.6597 2.1126 97.41729

35 125.3 3.28 -9.2 2.62 125.187 2.6201 5 2.15304 130.7427 2.21136 0.32448 1.8869 65.174 2.6672 -0.008 5 0.8164 0.6236 2.3024 72.47588

36 22 0.97 -9.28 4.43 21.8864 4.432 3 2.85051 117.5749 2.27015 0.35568 1.9145 10.246 4.9449 -0.052 3 1 0.5527 3.1165 10.24633

37 75.1 1.52 -9.33 2.03 74.9858 2.0271 5 2.22582 123.8649 2.33208 0.38688 1.9452 37.35 2.0921 -0.015 5 0.8633 0.5912 2.4164 40.5916

38 32.3 2.05 -9.35 6.37 32.1856 6.3693 3 2.8363 123.9908 2.39408 0.41808 1.976 15.077 6.8812 -0.037 3 1 0.5355 3.0799 15.0767

39 50.1 2.68 -9.35 5.37 49.9856 5.3616 4 2.65032 127.0253 2.45759 0.44928 2.0083 23.666 5.6388 -0.024 3 1 0.5269 2.8772 23.66568

40 92.9 6.26 -9.37 6.75 92.7853 6.7468 9 2.55552 134.7414 2.52496 0.48048 2.0445 44.148 6.9355 -0.013 3 0.9955 0.5191 2.7521 44.27938

41 52 3.73 -9.35 7.2 51.8856 7.1889 3 2.73479 129.5352 2.58973 0.51168 2.0781 23.722 7.5666 -0.024 3 1 0.5092 2.9654 23.7222

42 31.4 2.07 -9.28 6.62 31.2864 6.6163 3 2.85671 123.9927 2.65172 0.54288 2.1088 13.578 7.229 -0.042 3 1 0.5018 3.1281 13.57839

43 44 2.15 -9.28 4.9 43.8864 4.899 4 2.66067 125.0956 2.71427 0.57408 2.1402 19.238 5.222 -0.03 3 1 0.4944 2.9212 19.23761

44 53 2.53 -9.28 4.78 52.8864 4.7838 4 2.59735 126.7414 2.77764 0.60528 2.1724 23.067 5.049 -0.025 3 1 0.4871 2.8528 23.0665

45 30.4 2.12 -9.2 7.01 30.2874 6.9996 3 2.88406 124.0882 2.83968 0.63648 2.2032 12.458 7.7238 -0.047 3 1 0.4803 3.1751 12.45808

46 29.9 1.62 -9.2 5.45 29.7874 5.4385 3 2.81182 122.0794 2.90072 0.66768 2.233 12.04 6.0253 -0.049 3 1 0.4738 3.1159 12.04036

47 110.4 2.42 -9.2 2.2 110.287 2.1943 5 2.13212 128.2087 2.96483 0.69888 2.266 47.363 2.2549 -0.013 5 0.8525 0.5225 2.35 52.99198

48 119.3 7.52 -9.02 6.31 119.19 6.3093 9 2.46817 136.694 3.03318 0.73008 2.3031 50.435 6.474 -0.012 3 0.9833 0.4654 2.6887 51.09307

49 106.8 2.44 -8.82 2.29 106.692 2.287 5 2.15508 128.1881 3.09727 0.76128 2.336 44.347 2.3553 -0.013 5 0.8699 0.5021 2.3869 49.16003

50 169.2 4.59 -8.74 2.71 169.093 2.7145 5 2.0829 133.9347 3.16424 0.79248 2.3718 69.96 2.7663 -0.009 5 0.8323 0.5108 2.2837 80.10148

51 124.6 3.29 -8.82 2.65 124.492 2.6427 5 2.15746 130.7514 3.22961 0.82368 2.4059 50.401 2.7131 -0.012 5 0.8735 0.488 2.3876 55.92158

52 212.9 7.18 -8.63 3.38 212.794 3.3742 8 2.10166 137.28 3.29825 0.85488 2.4434 85.741 3.4273 -0.007 5 0.8399 0.4952 2.2948 98.03487

53 118.4 8.23 -8.13 6.96 118.3 6.9569 9 2.50486 137.28 3.36689 0.88608 2.4808 46.329 7.1607 -0.013 3 1 0.4265 2.7496 46.329

54 27.7 2.18 -8.2 7.9 27.5996 7.8987 3 2.94982 124.0658 3.42893 0.91728 2.5117 9.6235 9.0192 -0.062 3 1 0.4213 3.3038 9.62345

55 246.2 3.68 -8.13 1.49 246.1 1.4953 6 1.77843 133.2333 3.49554 0.94848 2.5471 95.249 1.5169 -0.006 6 0.7211 0.5307 1.9698 121.6887

56 332.3 3.43 -8.15 1.03 332.2 1.0325 6 1.57146 133.4502 3.56227 0.97968 2.5826 127.25 1.0437 -0.005 6 0.6359 0.567 1.7415 176.0957

57 78.1 2.34 -8.43 3 77.9968 3.0001 5 2.33412 127.1178 3.62583 1.01088 2.615 28.441 3.1464 -0.022 4 0.9807 0.4118 2.6429 28.9408

58 113.4 3.58 -8.13 3.16 113.3 3.1597 5 2.24314 131.1397 3.6914 1.04208 2.6493 41.373 3.2662 -0.015 4 0.9358 0.4236 2.5194 43.88433

59 115.5 4.7 -8.13 4.08 115.4 4.0728 9 2.3238 133.1762 3.75798 1.07328 2.6847 41.585 4.2099 -0.015 4 0.9694 0.4055 2.6043 42.78606

60 107.6 7.72 -8.05 7.18 107.501 7.1813 9 2.53995 136.6344 3.8263 1.10448 2.7218 38.09 7.4463 -0.016 3 1 0.3888 2.8187 38.09036

61 93 3.93 -7.98 4.24 92.9023 4.2303 4 2.39568 131.3381 3.89197 1.13568 2.7563 32.294 4.4152 -0.019 4 1 0.3839 2.7061 32.29353

62 150.5 10.95 -7.59 7.28 150.407 7.2802 9 2.46384 137.28 3.96061 1.16688 2.7937 52.42 7.4771 -0.012 3 1 0.3787 2.7291 52.41968

63 99.4 4.74 -7.36 4.77 99.3099 4.7729 9 2.41827 132.872 4.02705 1.19808 2.829 33.681 4.9747 -0.018 3 1 0.374 2.7291 33.68115

64 103.7 5.47 -7.21 5.28 103.612 5.2793 9 2.4416 134.0235 4.09406 1.22928 2.8648 34.738 5.4965 -0.018 3 1 0.3694 2.7502 34.73835

65 60.2 3.36 -7.21 5.59 60.1118 5.5896 4 2.61032 129.1298 4.15862 1.26048 2.8981 19.307 6.005 -0.032 3 1 0.3651 2.9606 19.30654

66 43 2.39 -7.26 5.55 42.9111 5.5697 3 2.70765 125.8151 4.22153 1.29168 2.9299 13.205 6.1774 -0.047 3 1 0.3612 3.0923 13.20532

67 34.7 1.79 -7.29 5.16 34.6108 5.1718 3 2.74995 123.1756 4.28312 1.32288 2.9602 10.245 5.9022 -0.061 3 1 0.3574 3.1644 10.245

68 54.8 4.24 -7.29 7.74 54.7108 7.7499 3 2.74486 130.6022 4.34842 1.35408 2.9943 16.819 8.419 -0.037 3 1 0.3534 3.1046 16.81918

69 376.8 5.48 -6.98 1.45 376.715 1.4547 6 1.66004 137.1852 4.41701 1.38528 3.0317 122.8 1.4719 -0.005 6 0.7042 0.4765 1.8649 167.6596

70 67.7 4.13 -6.44 6.11 67.6212 6.1076 4 2.60651 130.9266 4.48248 1.41648 3.066 20.593 6.5412 -0.03 3 1 0.3451 2.9654 20.59321

71 40.5 1.46 -6.9 3.6 40.4155 3.6125 4 2.59327 122.0628 4.54351 1.44768 3.0958 11.587 4.07 -0.054 3 1 0.3418 3.0226 11.58722

72 34.5 1.13 -6.9 3.28 34.4155 3.2834 4 2.61681 119.796 4.60341 1.47888 3.1245 9.5413 3.7904 -0.066 3 1 0.3387 3.072 9.54133

73 54.8 2.42 -6.88 4.42 54.7158 4.4229 4 2.56239 126.4991 4.66665 1.51008 3.1566 15.856 4.8353 -0.04 3 1 0.3352 2.9629 15.85552

74 74.7 3.45 -6.67 4.62 74.6184 4.6235 4 2.48656 129.8504 4.73158 1.54128 3.1903 21.906 4.9366 -0.029 3 1 0.3317 2.8628 21.90602

75 111 7.26 -6.6 6.55 110.919 6.5453 9 2.49923 136.2612 4.79971 1.57248 3.2272 32.883 6.8413 -0.019 3 1 0.3279 2.8351 32.88253

76 45.4 1.55 -6.44 3.42 45.3212 3.42 4 2.54081 122.7799 4.8611 1.60368 3.2574 12.421 3.8309 -0.051 3 1 0.3248 2.9827 12.42089

77 162.9 9.32 -6.22 5.72 162.824 5.724 9 2.35731 137.28 4.92974 1.63488 3.2949 47.921 5.9027 -0.013 3 1 0.3211 2.677 47.92134

78 295.1 8.76 -5.75 2.97 295.03 2.9692 8 1.97863 137.28 4.99838 1.66608 3.3323 87.036 3.0204 -0.007 5 0.8619 0.3721 2.2419 101.9818

79 62.1 3.4 -5.6 5.48 62.0315 5.4811 4 2.59493 129.293 5.06303 1.69728 3.3658 16.926 5.9682 -0.037 3 1 0.3144 3.0013 16.92594

80 58.4 3.56 -5.67 6.1 58.3306 6.1031 3 2.64772 129.4795 5.12777 1.72848 3.3993 15.651 6.6914 -0.04 3 1 0.3113 3.0597 15.65117

81 192.1 10.44 -5.62 5.44 192.031 5.4366 9 2.30005 137.28 5.19641 1.75968 3.4367 54.364 5.5878 -0.012 4 1 0.3079 2.6228 54.36417

82 70.4 3.2 -5.52 4.55 70.3324 4.5498 4 2.49814 129.1558 5.26098 1.79088 3.4701 18.752 4.9177 -0.034 3 1 0.3049 2.9123 18.75201

83 48.4 1.67 -5.37 3.46 48.3343 3.4551 4 2.52374 123.4825 5.32273 1.82208 3.5007 12.287 3.8827 -0.051 3 1 0.3023 2.99 12.28675

84 36.1 1.18 -5.45 3.29 36.0333 3.2748 4 2.60116 120.2249 5.38284 1.85328 3.5296 8.6839 3.8499 -0.073 3 1 0.2998 3.1092 8.68393

85 35.8 1.17 -5.45 3.27 35.7333 3.2743 4 2.60382 120.1422 5.44291 1.88448 3.5584 8.5123 3.8626 -0.075 3 1 0.2974 3.1171 8.51229

86 39.5 0.81 -5.45 2.05 39.4333 2.0541 5 2.44005 117.6919 5.50176 1.91568 3.5861 9.462 2.3872 -0.068 3 1 0.2951 2.962 9.46203

C-22     In situ data Basic output data



87 64.3 2.01 -5.37 3.13 64.2343 3.1292 5 2.4058 125.532 5.56452 1.94688 3.6176 16.218 3.426 -0.04 3 1 0.2925 2.8613 16.21768

88 79.7 3.19 -5.28 4.01 79.6354 4.0058 4 2.42099 129.4358 5.62924 1.97808 3.6512 20.269 4.3105 -0.032 3 1 0.2898 2.8493 20.26922

89 118.8 9.22 -5.14 7.77 118.737 7.7651 9 2.54341 137.28 5.69788 2.00928 3.6886 30.646 8.1565 -0.021 3 1 0.2869 2.9117 30.64556

90 234.1 8.25 -4.59 3.53 234.044 3.525 8 2.09499 137.28 5.76652 2.04048 3.726 61.265 3.614 -0.01 4 0.9529 0.3013 2.4304 65.00762

91 82.5 3.24 -4.45 3.94 82.4455 3.9299 4 2.40483 129.6342 5.83134 2.07168 3.7597 20.378 4.229 -0.031 3 1 0.2814 2.8422 20.37798

92 77 3.68 -4.48 4.78 76.9452 4.7826 4 2.48908 130.3976 5.89654 2.10288 3.7937 18.728 5.1796 -0.034 3 1 0.2789 2.9275 18.72828

93 62.1 3.71 -4.37 5.97 62.0465 5.9794 4 2.62351 129.9321 5.9615 2.13408 3.8274 14.653 6.615 -0.044 3 1 0.2765 3.0777 14.65347

94 60.1 2.59 -4.42 4.32 60.0459 4.3134 4 2.52689 127.2226 6.02511 2.16528 3.8598 13.996 4.7945 -0.046 3 1 0.2741 3.0023 13.99563

95 47.2 1.45 -4.36 3.07 47.1466 3.0755 4 2.49666 122.3882 6.08631 2.19648 3.8898 10.556 3.5314 -0.061 3 1 0.272 3.0185 10.55582

96 75.3 8.41 -4.2 11.18 75.2486 11.176 9 2.78625 136.3907 6.1545 2.22768 3.9268 17.595 12.172 -0.037 3 1 0.2695 3.2037 17.59542

97 262.7 9.35 -3.68 3.56 262.655 3.5598 8 2.07217 137.28 6.22314 2.25888 3.9643 64.686 3.6462 -0.01 4 0.9598 0.2815 2.4191 68.21751

98 260.7 10.12 -3.3 3.88 260.66 3.8825 8 2.10617 137.28 6.29178 2.29008 4.0017 63.565 3.9785 -0.01 4 0.9762 0.2729 2.4584 65.60802

99 232.7 8.35 -2.84 3.59 232.665 3.5889 8 2.10295 137.28 6.36042 2.32128 4.0391 56.028 3.6897 -0.011 4 0.9842 0.2676 2.475 57.2293

100 656.5 0 -2.42 0 656.47 0 0 0 769.6 6.74522 2.35248 4.3927 147.91 0 -0.004 0 1 0.2409 0 0



Kettner Substation Relocation
San Diego, CA

CPT Shear Wave Measurements

S-Wave Interval
Tip Geophone Travel S-Wave Velocity S-Wave

Depth Depth Distance Arrival from Surface Velocity
C-1 (ft) (ft) (ft) (msec) (ft/sec) (ft/sec)

10.11 9.11 10.39 14.15 734.41
20.09 19.09 19.73 23.03 856.88 1052.03
30.28 29.28 29.70 30.15 985.20 1400.27
40.03 39.03 39.35 38.14 1031.70 1207.15
50.02 49.02 49.27 44.46 1108.28 1570.47
60.11 59.11 59.32 51.00 1163.16 1536.20
69.96 68.96 69.14 57.89 1194.35 1425.24
80.08 79.08 79.24 64.57 1227.16 1511.51

C-8
10.13 9.13 10.41 11.93 872.55
20.10 19.10 19.74 19.15 1031.00 1292.82
30.00 29.00 29.43 25.29 1163.62 1577.24
39.98 38.98 39.30 32.04 1226.57 1462.44
50.06 49.06 49.31 40.51 1217.33 1182.38
60.12 59.12 59.33 50.26 1180.48 1027.38

C-10
70.04 69.04 69.22 55.08 1256.73
79.97 78.97 79.13 64.50 1226.79 1051.73
89.97 88.97 89.11 72.04 1236.96 1323.91

Shear Wave Source Offset = 5 ft

S-Wave Velocity from Surface = Travel Distance/S-Wave Arrival
Interval S-Wave Velocity = (Travel Dist2-Travel Dist1)/(Time2-Time1)



S-Wave Interval
Tip Geophone Travel S-Wave Velocity S-Wave

Depth Depth Distance Arrival from Surface Velocity
C-15 (ft) (ft) (ft) (msec) (ft/sec) (ft/sec)

10.19 9.19 10.46 10.89 960.71
20.16 19.16 19.80 17.70 1118.74 1371.44
30.07 29.07 29.50 24.08 1224.95 1519.62
40.04 39.04 39.36 30.99 1270.05 1427.21
50.08 49.08 49.33 40.67 1213.03 1030.49
60.07 59.07 59.28 51.21 1157.61 943.76
70.03 69.03 69.21 60.52 1143.60 1066.55
80.03 79.03 79.19 67.85 1167.10 1361.14

C-16
10.28 9.28 10.54 11.65 904.83
20.23 19.23 19.87 18.64 1065.95 1334.50
30.08 29.08 29.51 27.85 1059.49 1046.40
40.07 39.07 39.39 34.97 1126.36 1387.91
50.70 49.70 49.95 45.24 1104.13 1028.46
60.07 59.07 59.28 55.29 1072.19 928.39
70.14 69.14 69.32 62.48 1109.48 1396.29
80.09 79.09 79.25 69.76 1136.01 1363.64
90.17 89.17 89.31 76.23 1171.59 1555.21

Shear Wave Source Offset = 5 ft

S-Wave Velocity from Surface = Travel Distance/S-Wave Arrival
Interval S-Wave Velocity = (Travel Dist2-Travel Dist1)/(Time2-Time1)



S-Wave Interval
Tip Geophone Travel S-Wave Velocity S-Wave

Depth Depth Distance Arrival from Surface Velocity
C-22 (ft) (ft) (ft) (msec) (ft/sec) (ft/sec)

10.12 9.12 10.40 11.72 887.43
20.10 19.10 19.74 19.48 1013.53 1203.98
30.14 29.14 29.57 27.01 1094.63 1304.42
40.01 39.01 39.33 35.60 1104.75 1136.59
50.03 49.03 49.28 42.72 1153.66 1398.20
60.19 59.19 59.40 49.11 1209.55 1583.18
70.03 69.03 69.21 58.42 1184.71 1053.71
79.98 78.98 79.14 64.72 1222.78 1575.76
90.01 89.01 89.15 72.25 1233.91 1329.64
99.94 98.94 99.07 78.71 1258.62 1534.97

Shear Wave Source Offset = 5 ft

S-Wave Velocity from Surface = Travel Distance/S-Wave Arrival
Interval S-Wave Velocity = (Travel Dist2-Travel Dist1)/(Time2-Time1)





 
 

 
 

 

APPENDIX D 

Geotechnical Laboratory Testing 

  



























































 
 

 
 

 

APPENDIX E 

Seismic Evaluations 
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21 November 2013 
Ms. Jennifer Nevius, P.E., G.E. 
Senior Engineer 
Geosyntec Consultants, Inc. 
10875 Rancho Bernardo Rd., Suite 200 
San Diego, CA 92127 

Subject: Seismic Evaluations 
Vine Substation  
San Diego, California 

Dear Ms. Nevius: 

This letter report presents the results of the seismic evaluations performed by Geosyntec 
Consultants, Inc. (Geosyntec) to support planning, design, and construction of the 
proposed Vine Substation in San Diego, California.   

PROJECT DESCRIPTION  

San Diego Gas and Electric Company (SDG&E) plans to relocate the existing Kettner 
Substation from its current location south of Palm Street and west of Kettner Boulevard 
to its new location south of Vine Street and west of Kettner Boulevard (site) in San 
Diego, California. The project was previously called “Kettner Substation Relocation”, 
but has been renamed, as the Kettner Substation will remain in operation. The 
approximate location of this site with respect to the major highways in the area is shown 
on Figure 1.  

A plan view of the site is shown on Figure 2; the site extends over approximately 1.5 
acres and is presently developed as a commercial parking lot. The approximate 
coordinates of the geometric center of the site are 32.739 North Latitude and -117.179 
West Longitude. 

PURPOSE AND SCOPE OF EVALUATIONS 

The purposes of these engineering evaluations were: (i) assessment of soil liquefaction 
potential at the site; (ii) evaluation of soil liquefaction impacts, if any; and (iii) 
development of seismic parameters for structural design.  
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To achieve these objectives, Geosyntec: 

• Evaluated seismic hazard parameters;  

• Developed design ground motions;  

• Performed site response analysis;  

• Evaluated soil liquefaction potential;  

• Evaluated soil liquefaction-induced site impacts; and  

• Developed structural design parameters.    

The above outlined engineering evaluations were based upon site-specific geological, 
hydrogeological, and geotechnical information.  

SUBSURFACE CONDITIONS 

Knowledge of the site subsurface conditions was developed from a review of regional 
geologic conditions, previous geotechnical investigations by others, and the current 
investigation.  

Benton [1974; 1977] previously performed investigations at the site that included 
hollow stem drilling, excavation of test pits, and geotechnical laboratory testing. For the 
current study, Geosyntec [2013] advanced five borings and twenty six Cone Penetration 
Test (CPT) soundings, and performed geotechnical laboratory testing. Six of these CPT 
soundings also included shear wave velocity measurements.  

The approximate location of these explorations are shown on Figure 2 along with the 
locations of geotechnical cross-sections (designated as Section A-A’ through Section D-
D’) developed by Geosyntec [2013]. These cross-sections are reproduced herein on 
Figure 3 (Section A-A’), Figure 4 (Section B-B’), Figure 5 (Section C-C’) and Figure 6 
(Section D-D’). These cross-sections indicate that the site has been graded in the past, 
with fill thickness extending up to approximately 12 feet below the existing ground 
surface (bgs). The underlying colluvium and old paralic deposits are very gently sloping 
alternating layers of silty sand (SM), clayey sand (SC), low plasticity silt (ML) and low 
plasticity clay (CL).      

Groundwater, as observed in boreholes and inferred from the CPT soundings, was 
estimated at approximately 24 to 25 feet bgs. However, information on the depth to 
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bedrock that is required for execution of site response analysis is lacking and cannot be 
inferred from existing information. 

Inferred site stratigraphy and the moist unit weight profile established as representative 
of broader site conditions is presented on Figure 7. Moist unit weight profile was 
determined by previous and current geotechnical laboratory test data and correlation to 
representative CPT data (CPT C-1, C-8, C-15, C-16, and C-22).  

Similarly, Figure 8 presents shear wave velocity (Vs) profile established as 
representative of the broader site conditions. This profile was determined by evaluation 
of the Vs data collected from CPTs C-1, C-8, C-10, C-15, C-16, and C-22. The average 
Vs over the top 100 feet, or approximately 30 meters, of the profile (Vs30) is 1,300 feet 
per second (ft/s). Based upon this information, the site may be classified as Site Class C 
in accordance with the site classification scheme presented in the International Building 
Code (IBC) and adopted by the 2013 edition of the California Building Code (2013 
CBC).   

EVALUATION OF SEISMIC HAZARD PARAMETERS 

Geosyntec performed probabilistic seismic hazard analysis (PSHA) to evaluate seismic 
hazard parameters at the geometric center of the site. The PSHA was performed for: 

• Free-field site conditions that are representative of conditions at the top of soil 
profile at the site; and 

• Hypothetical bedrock outcrop conditions that are representative of bedrock 
underlying the site. 

The geometric center of the site was established at approximate geographic coordinates 
are 32.739 North Latitude and -117.179 West Longitude.  A Vs value of 2,500 ft/s was 
assigned to the hypothetical bedrock outcrop at the site based upon Burger [1992].  The 
evaluation for free-field site conditions was performed for Vs30 equal to 1,300 ft/s that 
was established based upon site-specific measurements. 

To establish the design earthquake, probabilistic seismic hazard analysis was performed 
for an event with 2% probability of exceedance (PE) in 50 years by the means of the 
United States Geological Survey (USGS) on-line tools. The latest available (i.e., 2008) 
USGS database was used for this evaluation.    
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The results of the probabilistic seismic hazard analysis are presented on Figures 9 and 
10. Figure 9 indicates that seismic hazard at the site is governed by a Moment 
Magnitude (M) 6.64 event on the San Diego section of Rose Canyon Fault Zone 
(RCFZ). Figure 9 further indicates that the RCFZ is approximately 1 km (0.6 miles) 
from the geometric center of the site. Figure 10 compares bedrock outcrop and free-
field ground surface (target) acceleration response spectra (5% viscous damping) and 
shows a characteristic shift to the right when bedrock conditions transition to the free-
field soil conditions.  

As shown on Figure 10, the 2% PE in 50 years free-field Peak Ground Acceleration 
(PGA) is 0.60 g. This PGA, along with M6.64, may be used for evaluation of soil 
liquefaction potential at the site. The bedrock outcrop Peak Horizontal Ground 
Acceleration (PHGA) is 0.56 g.                   

EVALUATION OF DESIGN GROUND MOTIONS 

In order to characterize design ground motions in time domain, Geosyntec established a 
suite of five acceleration time histories (design ground motions; accelerograms) for the 
site. As the depth to bedrock cannot be inferred from existing field exploration data, the 
design ground motions were initially selected to conform to the ground surface (i.e., 
free-field soil conditions) target spectrum. The selection process was as follows:  

• Screen the Next Generation Attenuation (NGA) database of acceleration time 
histories on the basis of site conditions, earthquake magnitude, and PGA similar 
to those established for the site; 

• Plot the acceleration response spectra of the candidate accelerograms (24 
motions) against the target soil acceleration response spectrum; and 

• Out of 24 candidate motions, select 5 motions that most closely conform to the 
target free-field (soil) spectrum over a broad range of periods.    

Following the above outlined methodology, Geosyntec established a suite of 5 design 
accelerograms that conform to the target soil spectrum. These accelerograms include: 

• The NGA No. 1095 accelerogram, recorded in the 1994 M6.7 Northridge, 
California earthquake at the Whittier - S. Alta Drive station; 

• The NGA No. 730 accelerogram, recorded in the 1988 M6.8, Spitak, Armenia 
earthquake at the Gukasian station; 
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• The NGA No. 2550 accelerogram, recorded in the 1999 M7.6 Chi-Chi, 
Taiwan earthquake at the HWA050 station; 

• The NGA No. 1012 accelerogram, recorded in the 1994 M6.7 Northridge 
earthquake at Los Angeles 00 station; and 

• The NGA No.: 1056 accelerogram, recorded in the 1994 M6.7, Northridge 
earthquake at Phelan Wilson Ranch station; 

The acceleration response spectra of the above listed accelerograms, scaled to a free-
field (soil) PGA of 0.60 g, are plotted against the free-field (soil) target acceleration 
response spectrum on Figure 11. Figure 11 indicates that the acceleration response 
spectra of these accelerograms match and/or exceed the target acceleration response 
spectrum over a broad range of periods. Therefore, these accelerograms scaled to a 
PGA of 0.60 g are selected for use in site response analysis.   

SITE RESPONSE ANALYSIS 

General 

Geosyntec conducted a site response analysis to evaluate the response of the site to 
design ground motions. As depth to bedrock cannot be inferred from existing 
information, a deconvolution of design ground motions was performed first to assess 
depth to bedrock. Once depth to bedrock was assessed, a conventional site response 
analysis was performed. The purpose of the conventional site response analysis was to 
develop input parameters for evaluation of soil liquefaction potential at the site. 

Dynamic Response Model 

The dynamic response model for both deconvolution of design ground motion and for 
site response analysis was developed for the geometric center of the site. The average 
unit weight and average shear wave velocity profiles that form a backbone of this model 
are shown on Figures 7 and 8. As indicated in Figures 7 and 8, moist unit weight of 116 
pounds per cubic foot (pcf) was assigned within top 10.5 feet of the profile, while 128 
pcf was assigned within the remainder of the profile, with a constant value of shear 
wave velocity of 1,300 ft/s applied over the entire profile.       

Also indicated in Figures 7 and 8 is the inferred stratification (layering) of the site and 
associated material characterization. The particular material classification and confining 
stress calculated from the average unit weight profile served as a basis for selection of 
nonlinear properties of on-site soils. In particular, Geosyntec selected the stress and 
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Plasticity Index-dependent Darendeli [2001] modulus reduction and damping curves for 
development of site response analysis model.  

Both the deconvolution of design ground motion and site response analysis were 
performed in frequency domain using the latest iteration of one-dimensional equivalent-
linear site response analysis program SHAKE [Schnabel et al., 1972]. In particular, 
Geosyntec employed SHAKE2000 [www.GeoMotions.com].   

Deconvolution of Design Ground Motions  

The principle of the deconvolution of design ground motion is schematically presented 
on Figure 12. As depicted, the deconvolution analysis starts with propagation of a 
design ground motion downward, from the free-field ground surface to an assumed 
elevation of bedrock. The results are monitored in a form of calculated acceleration 
response spectrum at the assumed bedrock level and are compared to the target bedrock 
spectrum that was evaluated as a part of seismic hazard analysis. If a reasonable 
agreement between the calculated acceleration spectrum and the target bedrock 
spectrum is obtained, the process is repeated with other accelerograms in the suite of 
design accelerograms. If the agreement is judged not to be satisfactory, depth to 
bedrock is increased and the process is repeated until the satisfactory agreement is 
obtained.      

The results of deconvolution analysis are shown on Figure 13. These results indicate 
that: (i) bedrock at this site is at an approximate depth of 200 ft bgs; and (ii) the 
predominant period of this site, evaluated as (4 x 200 ft)/Vs,average = 0.62 seconds. 

The acceleration time histories calculated by deconvolution at a depth of 200 ft bgs (see 
acceleration response spectra of these time histories on Figure 13) can be used for site 
response analysis at this site. 

Site Response Analysis   

The purpose of the conventional site response analysis was to develop input parameters 
for evaluation of soil liquefaction potential at the site, namely to establish a profile of 
design Earthquake Cyclic Stress Ratio (CSREQ).    

The site response analysis was performed using the 200-foot high one-dimensional site 
model shown on Figures 7 and 8. The results are presented on Figure 14 in a form of 
calculated and an average CSREQ profiles. Figure 14 further indicates that a relatively 
narrow band of CSREQ was calculated across the entire profile.  Therefore, the average 
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calculated CSREQ profile can be used for evaluation of soil liquefaction potential at this 
site.  

ASSESSMENT OF SOIL LIQUEFACTION POTENTIAL 

Soil liquefaction potential was evaluated using the Youd et al. [2001] procedure, as 
coded in the computer program CLiq [GeoLogismiki, 2013]. The analysis was 
performed for individual CPT soundings. A “design high” groundwater elevation of 
approximately 20 feet bgs was assumed for soil liquefaction analysis [Geosyntec, 
2013].  

The CSREQ profile evaluated as a part of site response analysis was directly input into 
CLiq. A “thin-layer” correction procedure [Robertson and Wride, 1998] was 
implemented to account for presence of thin layers of high permeable soils (e.g., sands) 
that are locally “sandwiched” between relatively thick layers of low permeable soils 
(e.g., clays). 

A summary of the liquefaction evaluation results are shown on Figures 15 and 16; 
detailed results of the liquefaction analysis are presented in Attachment A to this letter. 
The results of seismic evaluations documented herein indicate that relatively thin and 
isolated lenses of saturated sandy soil may liquefy during the design earthquake. These 
lenses are unevenly distributed within the top 60 feet of the profile. The lens thickness 
approximately ranges from 1.5 to 5 feet with an average thickness of 2.6 feet.   

ASSESSMENT OF SOIL LIQUEFACTION IMPACT 

Potential impacts of soil liquefaction at this site include: 

• Surface manifestation; 

• Lateral spreading; 

• Total and differential downdrag settlement of deep foundations; and  

• Drag load on deep foundations. 

By inspection, we judge that potential for surface manifestation of soil liquefaction is 
small as the “crust” of non-liquefiable soils is over 30 ft thick. Also by inspection, we 
further judge that potential for lateral spreading at this site is low as: (i) potentially-
liquefiable soil lenses do not appear to be connected; (ii) the site is relatively level; (iii) 
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a free-face and/or steeply sloped site conditions do not exist in a relative vicinity of the 
site; and (iv) the depth to the potentially liquefiable soils is relatively high. 

The magnitude of soil liquefaction-induced settlement calculated for each CPT 
sounding is relatively small; the calculated values range from a fraction of an inch to 2.3 
inches, with an average value of 0.8 inches. As Building Departments in southern 
California typically limit allowable (total) settlement to 4 inches and allowable 
(differential) settlement to 1 inch over a standard 30-foot span, we judge that the impact 
of soil liquefaction-induced settlement on proposed development is small. 

While the average magnitude of liquefaction-induced settlement is relatively small, soil 
liquefaction may induce drag loads and downdrag on deep foundations. Therefore, 
design of deep foundations should include additional drag loads in the top 60 feet of the 
site profile. 

PARAMETERS FOR STRUCTURAL DESIGN 

Geosyntec evaluated the design spectral response acceleration parameters in accordance 
with the requirements of the 2010 and 2013 Editions of the CBC. The calculations are 
in accordance with site classification established above (Site Class C), and include the 
following: 

SMS = FaSs  

SM1 = FvS1  

and  

SDS = 2/3 SMS  

SD1 = 2/3 SM1  

where Ss and S1 are mapped spectral response accelerations at 0.2 s and 1.0 s periods 
respectively. Fa and Fv are site coefficients (herein corresponding to Site Class C) at 0.2 
s and 1.0 s periods respectively. SMS and SM1 are adjusted maximum considered 
earthquake spectral response accelerations at 0.2 s and 1.0 s periods correspondingly. 
SDS and SD1 are design spectral acceleration parameters at 0.2 s and 1.0 s periods.  

We understand that the Structural Engineer will select the edition of building code upon 
which structural design will be based.  Geosyntec offers spectral response acceleration 
parameters for the two latest editions of CBC, as presented in Tables 1 and 2. Output 
from the USGS tool utilized to confirm the seismic design parameters is presented in 
Attachment B to this letter.  
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Table 1. 2010 CBC  Seismic Parameters 
Vine Substation 

San Diego, California 

Parameter a Value 

Site Soil Class C 

Mapped Spectral Response Acceleration at 0.2 s Period, SS 1.60 g 

Mapped Spectral Response Acceleration at 1.0 s Period, S1 0.63 g 

Short Period Site Coefficient at 0.2 s Period, Fa 1.00 

Long Period Site Coefficient at 1.0 s Period, Fv 1.30 

Adjusted Spectral Response Acceleration at 0.2 s Period, SMS 1.60 g 

Adjusted Spectral Response Acceleration at 1.0 s Period, SM1 0.81 g 

Design Spectral Response Acceleration at 0.2 s Period, SDS 1.06 g 

Design Spectral Response Acceleration at 1.0 s Period, SD1 0.54 g 

Note: 

a. The 2010 CBC parameters are based on the ASCE 7-5 Standard/2009 International 
Building Code which makes use of the 2002 USGS hazard data. 

 
Table 2. 2013 CBC Seismic Parameters 

Vine Substation 
San Diego, California 

Parameter b Value 

Site Soil Class C 

Mapped Spectral Response Acceleration at 0.2 s Period, SS 1.23 g 

Mapped Spectral Response Acceleration at 1.0 s Period, S1 0.48 g 

Short Period Site Coefficient at 0.2 s Period, Fa 1.00 

Long Period Site Coefficient at 1.0 s Period, Fv 1.32 

Adjusted Spectral Response Acceleration at 0.2 s Period, SMS 1.23 g 

Adjusted Spectral Response Acceleration at 1.0 s Period, SM1 0.63 g 

Design Spectral Response Acceleration at 0.2 s Period, SDS 0.82 g 

Design Spectral Response Acceleration at 1.0 s Period, SD1 0.42 g 

Note: 

b. The 2013 CBC parameters are based on the ASCE 7-10 Standard/2012 International 
Building Code which makes use of the 2008 USGS hazard data. 
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SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary and Conclusions 

This letter report presents the results of the seismic evaluations performed by Geosyntec 
to support planning, design, and construction of the proposed Vine Substation project in 
San Diego, California. The ultimate objectives of these evaluations were: (i) assessment 
of soil liquefaction potential at the site; (ii) evaluation of soil liquefaction impacts, if 
any; and (iii) development of seismic parameters for structural design.      

The results of seismic evaluations documented herein indicate that the design 
earthquake is an event with 2 percent PE in 50 years (2,475-year return period). The 
design earthquake magnitude corresponding to this design event is M6.64. The design 
(bedrock) PHGA is 0.56 g. The controlling fault is the RCFZ. 

The results of seismic evaluations documented herein further indicate that relatively 
thin and isolated lenses of saturated sandy soil may liquefy in design earthquake.   
However, the impact of soil liquefaction on overall site response is relatively small and 
manifests itself primarily through soil liquefaction-induced settlements that are on the 
order of 1 inch. While the average magnitude of liquefaction-induced settlement is 
relatively small, soil liquefaction may induce drag loads and downdrag settlement on 
deep foundations. Therefore, design of deep foundations should include additional 
downdrag loads in the top 60 feet of the site profile. 

LIMITATIONS 

It should be recognized that the data, conclusions, and recommendations contained in 
this report are partially based on information provided and work conducted by others.  
Geosyntec is not responsible for circumstances resulting from errors, omissions, and 
inaccuracies in the information and work performed by others. 

Geosyntec is not responsible for the use of the data or conclusions presented in this 
report for any purposes other than the specific purposes expressed herein. If you have 
any questions regarding this report or require additional information, please do not 
hesitate to contact either of the undersigned. 

CLOSURE 

This letter report was prepared in accordance with general standards of engineering 
practice existing in southern California at the time of preparation of this report. In 
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accordance with the peer review policy of the firm, this letter report was reviewed by 
Steven Fitzwilliam, P.E., G.E., of Geosyntec. 

Sincerely, 

 
 
Zahra A. Amini, Ph.D. 
Senior Staff Engineer 
 
 
 
Neven Matasovic, Ph.D., P.E., G.E. 
Associate 
 
Attachments 
 
 



Ms. Jennifer Nevius, P.E., G.E. 
21 November 2013 
Page 12 

 

SC0368\KET13-06 
 

REFERENCES 

Benton [1974], “Geotechnical Report, Preliminary Soils Investigation, Proposed Site 
No. 1 of Laurel Substation, South of the Intersection of Vine Street and Kettner 
Boulevard, San Diego, California,” Technical Report, Benton Engineering, Inc., 
San Diego, California. Original Report dated 14 October 1974. 

Benton [1977], “Geotechnical Report, Report of Investigation to Determine the Depths 
for Removal of Unsuitable Soils, Proposed Site No. 1 of Laurel Substation, South 
of the Intersection of Vine Street and Kettner Boulevard, San Diego, California,” 
Technical Report, Benton Engineering, Inc., San Diego, California. Original Report 
dated 24 February 1977. 

Burger, H.R. [1992], “Exploration Geophysics of the Shallow Subsurface,” Prentice 
Hall, Englewood Cliffs, New Jersey, 489 p. 

Darendeli, M. [2001], “Development of a New Family of Normalized Modulus 
Reduction and Material Damping Curves,” Ph.D. Dissertation, Department of Civil 
Engineering, University of Texas, Austin. 

Geologismiki, [2013], CLiq v1.7.4.34, Computer Program for the Evaluation of 
Liquefaction potential using CPT data and Post-earthquake Vertical 
Displacements by Geologismiki Geotechnical Software. 

Geosyntec [2013], “Preliminary Geotechnical and Geologic Hazards Investigation 
Report, Kettner Substation Relocation, San Diego, California,” Geosyntec 
Consultants, San Diego, California, draft report dated 12 August.  

Robertson, P.K. and Wride, C.E. [1998], “Evaluating Cyclic Liquefaction Potential 
Using the Cone Penetration Test,” Canadian Geotechnical Journal, Ottawa, 35(3), 
442-459. 

Schnabel, P.B., Lysmer, J. and Seed H.B. [1972], “SHAKE: A Computer Program for 
Earthquake Response Analysis of Horizontally Layered Site,” Report no. 
UCB/EERC-72/12, Earthquake Engineering Research Center, University of 
California, Berkeley, California, 102 p. 

Youd, T.L., Idriss, I.M., Andrus, R.D., Arango, I., Castro, G., Christian, J.T., Dobry, R., 
Finn, W.D., Harder Jr., L.F., Hynes, M.E., Ishihara, K., Koester, J.P., Liao, S., 
Marcuson III, W.F., Martin, G.R., Mitchell, J.K., Moriwaki, Y., Power, M.S., 
Robertson, P.K., Seed, R.B., and Stokoe II., K.H. [2001], “Liquefaction Resistance 
for Soils: Summary Report from the 1996 NCEER and 1998 NCEER/NSF 
Workshops on Evaluation of Liquefaction Resistance of Soils,” Journal of 
Geotechnical and Geoenvironmental Engineering, 124(10). 



 

  

 
SITE LOCATION MAP 
VINE SUBSTATION  

SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 1.DOC 

PROJECT NO.  SC0368-30 FIGURE NO. 1 

 

 

 

 

 

 

 

  



 

  

 
SITE AND EXPLORATION LOCATION PLAN 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 2.DOC 

PROJECT NO. 
 

SC0368-30 FIGURE NO. 2 

 

 



 

  

 
GEOLOGIC CROSS SECTION A-A’ 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 3.DOC 

PROJECT NO. 
 

SC0368-30 FIGURE NO. 3 

 

 

 

 

 GROUNDWATER (DESIGN) 
 

 



 

  

 
GEOLOGIC CROSS SECTION B-B’ 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 4.DOC 

PROJECT NO. 
 

SC0368-30 FIGURE NO. 4 

 

 

 

 

 GROUNDWATER (DESIGN) 
 

 



 

  

 
GEOLOGIC CROSS SECTION C-C’ 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 5.DOC 

PROJECT NO. 
 

SC0368-30 FIGURE NO. 5 

 

 

 

 

 GROUNDWATER (DESIGN) 
 

 



 

  

 
GEOLOGIC CROSS SECTION D-D’ 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 6.DOC 

PROJECT NO. 
 

SC0368-30 FIGURE NO. 6 

 

 

 

 

 GROUNDWATER (DESIGN)  
 



 

  

 
MOIST UNIT WEIGHT PROFILE 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 7.DOC 

PROJECT NO. 
 

SC0368-30 FIGURE NO. 7 

 

 

 

 

 

 

 

  



 

  

 
SHEAR WAVE VELOCITY PROFILE 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 8.DOC 

PROJECT NO. 
 

SC0368-30 FIGURE NO. 8 

 

 

 

 

 

 

 

  



 

  

 
PSHA DEAGGREGATION ON BEDROCK AND SOIL 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 9.DOC 

PROJECT NO. 
 

SC0368-30 FIGURE NO. 9 

 

 

 

 

 

 

 

  



 

  

 
TARGET ACCELERATION RESPONSE SPECTRA 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 10.DOC 

PROJECT NO. SC0368-30 

 

FIGURE NO. 10 

 

 

 

 

 

 

 

  



 

  

 
FREE-FIELD ACCELERATION RESPONSE SPECTRA 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 11.DOC 

PROJECT NO.  SC0368-30 

 

FIGURE NO. 11 

 

 

 

 

 

 

 

  



 

  

 
DECONVOLUTION PROCEDURE 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 12.DOC 

PROJECT NO. 
 

SC0368-30 FIGURE NO. 12 

 

 

Dynamic Soil Column 



 

  

 
BEDROCK ACCELERATION RESPONSE SPECTRA 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 13.DOC 

PROJECT NO.  SC0368-30 

 

FIGURE NO. 13 

 

 

 

 

 

 

 

  



 

  

 
EARTHQUAKE CYCLIC STRESS RATIO  PROFILE 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 14.DOC 

PROJECT NO.  SC0368-30 

 

FIGURE NO. 14 

 

 

 

 

 

 

 

  



 

  

 
LIQUEFACTION POTENTIAL ALONG CROSS SECTION AA’ 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 15.DOC 

PROJECT NO. 
 

SC0368-30 FIGURE NO. 15 

 

 



 

  

 
LIQUEFACTION POTENTIAL ALONG CROSS SECTION BB’ 

VINE SUBSTATION 
SAN DIEGO, CALIFORNIA 

DATE: NOVEMBER 2013 FILE NO. FIGURE 16.DOC 

PROJECT NO. 
 

SC0368-30 FIGURE NO. 16 

 

 



 

 

 

 

 

 

 

APPENDIX A 
SEISMIC DESIGN PARAMETERS 

USGS WEB TOOL OUTPUT 







 

 

 

 

 

 

 

APPENDIX B 
SOIL LIQUEFACTION POTENTIAL ASSESSMENT 

 
CLIQ OUTPUT 



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-1i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
80.00 ft
Method based

Cone resistance

qt (tsf)
600400200

D
ep

th
 (

ft
)

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

Cone resistance SBTn Plot

Ic (Robertson 1990)
4321

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

SBTn Plot CRR plot

CRR & CSR
0.60.40.20

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

CRR plot

During earthq.

Qtn,cs
200180160140120100806040200

C
yc

lic
 S

tr
es

s 
R

at
io

* 
(C

SR
*)

0.6

0.5

0.4

0.3

0.2

0.1

0

Liquefaction

No Liquefaction

Normalized friction ratio (%)
0.1 1 10

N
or

m
al

iz
ed

 C
PT

 p
en

et
ra

ti
on

 r
es

is
ta

nc
e

1

10

100

1,000

Friction Ratio

Rf (%)
1086420

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiq v.1.7.4.34 - CPT Liquefaction Assessment Software - Report created on: 9/16/2013, 10:56:47 AM
Project file: P:\PRJ4\CAWP\SC0368\Temp-Doc\Analysis\Final\Soil Liquefaction\Kettner-Liq Analysis.clq

71



This software is licensed to: Geosyntec CPT name: CPT-1i

Cone resistance

qt (tsf)
600500400300200100

D
ep

th
 (

ft
)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2

Cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s

Friction Ratio

Rf (%)
1086420

D
ep

th
 (

ft
)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2

Friction Ratio Pore pressure

u (psi)
2520151050-5-10-15

D
ep

th
 (

ft
)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2

Pore pressure

Insitu

SBT Plot
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type

Silty sand & sandy silt

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

Very dense/stiff soil
Very dense/stiff soil
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
80.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained



This software is licensed to: Geosyntec CPT name: CPT-1i
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type
Sand & silty sand

Sand & silty sand

Silty sand & sandy silt

Clay & silty clay

Clay & silty clay

Silty sand & sandy silt
Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay

Clay

Very dense/stiff soil

Very dense/stiff soil

Sand & silty sand

Silty sand & sandy silt
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
80.00 ft



This software is licensed to: Geosyntec CPT name: CPT-1i
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Total cone resistance

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s  ( i n t e r m e d i a t e  r e s u l t s )
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SBTn Index Norm. cone resistance
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Norm. cone resistance Grain char. factor
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
80.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
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FS Plot

During earthq.
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-2i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
75.00 ft
Method based
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Cone resistance SBTn Plot
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Friction Ratio

Rf (%)
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Pore pressure

Insitu

SBT Plot
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
181614121086420
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Soil Behaviour Type

Silty sand & sandy silt

Clay & silty clay

Clay

Clay & silty clay

Very dense/stiff soil

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay
Very dense/stiff soil

Very dense/stiff soil

Clay & silty clay

Very dense/stiff soil
Very dense/stiff soil

Very dense/stiff soil

Very dense/stiff soil
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
Yes
75.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. cone resistance
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Norm. cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s  ( n o r m a l i z e d )

Norm. friction ratio
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type

Silty sand & sandy silt

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

Silty sand & sandy silt

Clay & silty clay

Clay

Clay & silty clay

Clay

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

Clay

Clay & silty clay
Very dense/stiff soil
Clay & silty clay
Clay

Clay & silty clay

Very dense/stiff soil
Very dense/stiff soil
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
Yes
75.00 ft
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SBTn Index Norm. cone resistance
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
Yes
75.00 ft
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Cone resistance
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
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FS Plot

During earthq.

Vertical settlements
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E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-3i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
75.00 ft
Method based
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SBTn Plot CRR plot
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CRR plot

During earthq.
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Friction Ratio

Rf (%)
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Cone resistance
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Friction Ratio Pore pressure
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type
Sand & silty sand

Silty sand & sandy silt

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

Clay

Clay & silty clay
Clay

Clay & silty clay

Clay

Clay & silty clay

Very dense/stiff soil

Clay & silty clay
Clay
Clay & silty clay

Very dense/stiff soil
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
75.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained



This software is licensed to: Geosyntec CPT name: CPT-3i

Norm. cone resistance
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Norm. cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s  ( n o r m a l i z e d )
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Norm. friction ratio Nom. pore pressure ratio

Bq
10.80.60.40.20-0.2

D
ep

th
 (

ft
)

74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2

Nom. pore pressure ratio SBTn Plot
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay

Clay

Very dense/stiff soil
Clay & silty clay

Clay

Very dense/stiff soil
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
75.00 ft
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Total cone resistance
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Total cone resistance
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SBTn Index Norm. cone resistance
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Grain char. factor Corrected norm. cone resistance
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Corrected norm. cone resistance

CLiq v.1.7.4.34 - CPT Liquefaction Assessment Software - Report created on: 9/16/2013, 10:57:09 AM 99
Project file: P:\PRJ4\CAWP\SC0368\Temp-Doc\Analysis\Final\Soil Liquefaction\Kettner-Liq Analysis.clq

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
75.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements
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Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-4i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
75.00 ft
Method based
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SBTn Plot CRR plot

CRR & CSR
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CRR plot

During earthq.
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Friction Ratio

Rf (%)
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Cone resistance
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Friction Ratio Pore pressure
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Pore pressure
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SBT Plot
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type

Silty sand & sandy silt

Clay

Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay
Silty sand & sandy silt

Clay

Very dense/stiff soil

Clay

Clay & silty clay

Silty sand & sandy silt
Clay

Clay & silty clay

Very dense/stiff soil

Very dense/stiff soil
Very dense/stiff soil
Very dense/stiff soil
Sand & silty sand
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
75.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. cone resistance
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Norm. cone resistance
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot
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SBTn Plot Norm. Soil Behaviour Type
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
75.00 ft



This software is licensed to: Geosyntec CPT name: CPT-4i
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
75.00 ft



This software is licensed to: Geosyntec CPT name: CPT-4i
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
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FS Plot

During earthq.
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Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-5i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
70.00 ft
Method based
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CRR plot

During earthq.
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Friction Ratio

Rf (%)
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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SBT Plot
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type

Sand & silty sand

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

Clay & silty clay

Silty sand & sandy silt

Sand & silty sand

Clay & silty clay
Very dense/stiff soil
Clay

Sand & silty sand
Sand
Sand & silty sand
Very dense/stiff soil
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
70.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained



This software is licensed to: Geosyntec CPT name: CPT-5i
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Norm. cone resistance
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
70.00 ft
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Total cone resistance

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s  ( i n t e r m e d i a t e  r e s u l t s )
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SBTn Index Norm. cone resistance
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Norm. cone resistance Grain char. factor
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Grain char. factor Corrected norm. cone resistance
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
70.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
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FS Plot

During earthq.

Vertical settlements
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E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-6i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:
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Clay like behavior
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Limit depth applied:
Limit depth:
MSF method:
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Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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SBT Plot Soil Behaviour Type
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Soil Behaviour Type

Sand & silty sand
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
65.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. friction ratio Nom. pore pressure ratio
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
65.00 ft
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
65.00 ft
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SBTn Plot FS Plot
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FS Plot

During earthq.
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-7i
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3
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Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
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applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
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Method based
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During earthq.
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Factor of safety
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Pore pressure
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type

Sand & silty sand

Silty sand & sandy silt

Clay & silty clay

Very dense/stiff soil

Clay & silty clay

Silty sand & sandy silt
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Clay
Silty sand & sandy silt
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Clay & silty clay
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
65.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type

Sand & silty sand

Sand & silty sand
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Very dense/stiff soil

Clay & silty clay

Clay

Clay & silty clay

Clay

Silty sand & sandy silt

Clay & silty clay

Clay

Clay & silty clay
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
65.00 ft



This software is licensed to: Geosyntec CPT name: CPT-7i
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Total cone resistance

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s  ( i n t e r m e d i a t e  r e s u l t s )
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SBTn Index Norm. cone resistance
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Norm. cone resistance Grain char. factor

Kc
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Grain char. factor Corrected norm. cone resistance
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
65.00 ft



This software is licensed to: Geosyntec CPT name: CPT-7i
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements

Settlement (in)
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Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
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Strain plot

CLiq v.1.7.4.34 - CPT Liquefaction Assessment Software - Report created on: 9/16/2013, 10:57:40 AM 120
Project file: P:\PRJ4\CAWP\SC0368\Temp-Doc\Analysis\Final\Soil Liquefaction\Kettner-Liq Analysis.clq

Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-8i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
60.00 ft
Method based
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Cone resistance SBTn Plot

Ic (Robertson 1990)
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SBTn Plot CRR plot

CRR & CSR
0.60.40.20

60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2

CRR plot

During earthq.

Qtn,cs
200180160140120100806040200

C
yc

lic
 S

tr
es

s 
R

at
io

* 
(C

SR
*)

0.6

0.5

0.4

0.3

0.2

0.1

0

Liquefaction

No Liquefaction

Normalized friction ratio (%)
0.1 1 10

N
or

m
al

iz
ed

 C
PT

 p
en

et
ra

ti
on

 r
es

is
ta

nc
e

1

10

100

1,000

Friction Ratio

Rf (%)
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Cone resistance

qt (tsf)
20015010050

D
ep

th
 (

ft
)

60

58

56

54

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

Cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s

Friction Ratio
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Friction Ratio Pore pressure
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Pore pressure

Insitu

SBT Plot
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type

Silty sand & sandy silt

Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt
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Very dense/stiff soil

Clay & silty clay

Clay

Sand & silty sand
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Sand & silty sand
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
60.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained



This software is licensed to: Geosyntec CPT name: CPT-8i

Norm. cone resistance
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Norm. cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s  ( n o r m a l i z e d )

Norm. friction ratio
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Norm. friction ratio Nom. pore pressure ratio

Bq
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type

Silty sand & sandy silt
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Very dense/stiff soil

Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay

Sand & silty sand

Clay & silty clay

Clay & silty clay

Silty sand & sandy silt
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
60.00 ft
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Total cone resistance

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s  ( i n t e r m e d i a t e  r e s u l t s )
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SBTn Index Norm. cone resistance
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Norm. cone resistance Grain char. factor
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Grain char. factor Corrected norm. cone resistance
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
60.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements

Settlement (in)
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Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA
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Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-9i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
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Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Factor of safety
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Pore pressure
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type

Sand & silty sand
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
Yes
50.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type
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Norm. Soil Behaviour Type
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
Yes
50.00 ft
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SBTn Index Norm. cone resistance
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Grain char. factor Corrected norm. cone resistance
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
Yes
50.00 ft
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.
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Vertical settlements
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-10i
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20.00 ft
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2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:
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applied:
Limit depth applied:
Limit depth:
MSF method:
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CRR plot

During earthq.
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Factor of safety
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Friction Ratio Pore pressure
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Pore pressure
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type

Sand & silty sand
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Very dense/stiff soil

Very dense/stiff soil

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

Very dense/stiff soil

Clay & silty clay

Very dense/stiff soil

Clay & silty clay

Sand & silty sand
Silty sand & sandy silt

Silty sand & sandy silt

Very dense/stiff soil
Very dense/stiff soil

Clay

Clay & silty clay

Clay

Clay & silty clay

Very dense/stiff soil

Very dense/stiff soil

CLiq v.1.7.4.34 - CPT Liquefaction Assessment Software - Report created on: 9/16/2013, 10:56:20 AM 2
Project file: P:\PRJ4\CAWP\SC0368\Temp-Doc\Analysis\Final\Soil Liquefaction\Kettner-Liq Analysis.clq

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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Norm. Soil Behaviour Type
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft



This software is licensed to: Geosyntec CPT name: CPT-10i
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements
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Vertical settlements
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Strain plot

Volumentric strain (%)
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-11i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
100.00 ft
Method based
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Cone resistance SBTn Plot

Ic (Robertson 1990)
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SBTn Plot CRR plot
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During earthq.
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Cone resistance
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Friction Ratio Pore pressure
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
181614121086420
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Soil Behaviour Type
Silty sand & sandy silt

Silty sand & sandy silt

Very dense/stiff soil
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Clay & silty clay
Silty sand & sandy silt

Clay & silty clay
Very dense/stiff soil

Clay & silty clay
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. cone resistance
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
4321

D
ep

th
 (

ft
)

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type

Sand & silty sand
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Very dense/stiff soil
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Total cone resistance
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SBTn Index Norm. cone resistance
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Norm. cone resistance Grain char. factor
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Grain char. factor Corrected norm. cone resistance
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50

D
ep

th
 (

ft
)

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

FS Plot

During earthq.

Vertical settlements
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Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
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D
ep

th
 (

ft
)

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-12Bi

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
100.00 ft
Method based
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Cone resistance SBTn Plot
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SBTn Plot CRR plot
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CRR plot

During earthq.
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Friction Ratio

Rf (%)
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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qt (tsf)
25020015010050

D
ep

th
 (

ft
)

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

Cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s
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Friction Ratio Pore pressure
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Pore pressure

Insitu

SBT Plot

Ic(SBT)
4321

D
ep

th
 (

ft
)

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type

Sand & silty sand

Silty sand & sandy silt

Clay & silty clay

Very dense/stiff soil
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Clay & silty clay

Very dense/stiff soil

Clay & silty clay

Clay

Clay & silty clay

Very dense/stiff soil

Very dense/stiff soil

Very dense/stiff soil

Clay
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained



This software is licensed to: Geosyntec CPT name: CPT-12Bi
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Norm. cone resistance
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Norm. friction ratio

Fr (%)
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Norm. friction ratio Nom. pore pressure ratio

Bq
10.80.60.40.20-0.2
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type

Sand & silty sand

Very dense/stiff soil

Very dense/stiff soil

Very dense/stiff soil

Very dense/stiff soil

Clay & silty clay

Very dense/stiff soil

Clay & silty clay

Clay

Very dense/stiff soil

Clay
Very dense/stiff soil
Silty sand & sandy silt

Very dense/stiff soil

Clay & silty clay

Clay
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Total cone resistance
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Total cone resistance

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s  ( i n t e r m e d i a t e  r e s u l t s )

SBTn Index
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SBTn Index Norm. cone resistance
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Norm. cone resistance Grain char. factor

Kc
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Grain char. factor Corrected norm. cone resistance

Qtn,cs
200150100500

D
ep

th
 (

ft
)

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Cone resistance
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Cone resistance SBTn Plot

Ic (Robertson 1990)
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements

Settlement (in)
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Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
6543210
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-12i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
100.00 ft
Method based
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Cone resistance SBTn Plot

Ic (Robertson 1990)
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SBTn Plot CRR plot
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CRR plot

During earthq.
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Friction Ratio

Rf (%)
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Cone resistance
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Cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s

Friction Ratio

Rf (%)
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Friction Ratio Pore pressure

u (psi)
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Pore pressure

Insitu

SBT Plot

Ic(SBT)
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type

Sand & silty sand

Silty sand & sandy silt

Very dense/stiff soil

Very dense/stiff soil

Clay & silty clay

Clay

Clay & silty clay

Very dense/stiff soil

Clay
Clay & silty clay

Very dense/stiff soil

Clay

Clay & silty clay
Silty sand & sandy silt
Sand & silty sand
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. cone resistance
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Norm. cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s  ( n o r m a l i z e d )

Norm. friction ratio

Fr (%)
1086420
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Norm. friction ratio Nom. pore pressure ratio

Bq
10.80.60.40.20-0.2
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
4321
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type

Sand & silty sand

Silty sand & sandy silt

Very dense/stiff soil

Very dense/stiff soil

Clay & silty clay
Clay

Clay & silty clay

Clay

Very dense/stiff soil

Clay

Clay & silty clay

Clay

Silty sand & sandy silt
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Total cone resistance

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s  ( i n t e r m e d i a t e  r e s u l t s )

SBTn Index
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SBTn Index Norm. cone resistance
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Norm. cone resistance Grain char. factor

Kc
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Grain char. factor Corrected norm. cone resistance
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements

Settlement (in)
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Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
6543210
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-13i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
100.00 ft
Method based
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Cone resistance SBTn Plot
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CRR plot

During earthq.
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Cone resistance
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Cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s
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Friction Ratio Pore pressure
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Pore pressure
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SBT Plot
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
181614121086420
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Soil Behaviour Type
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Very dense/stiff soil
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. cone resistance
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type

Sand & silty sand

Silty sand & sandy silt

Very dense/stiff soil

Very dense/stiff soil

Silty sand & sandy silt

Clay & silty clay

Clay

Clay & silty clay

Very dense/stiff soil

Clay

Clay & silty clay

Silty sand & sandy silt

CLiq v.1.7.4.34 - CPT Liquefaction Assessment Software - Report created on: 9/16/2013, 10:56:25 AM 28
Project file: P:\PRJ4\CAWP\SC0368\Temp-Doc\Analysis\Final\Soil Liquefaction\Kettner-Liq Analysis.clq

SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Total cone resistance
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SBTn Index Norm. cone resistance
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Norm. cone resistance Grain char. factor
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Grain char. factor Corrected norm. cone resistance
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements
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Vertical settlements
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-13Ai

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
100.00 ft
Method based
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CRR plot

During earthq.
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Friction Ratio

Rf (%)
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Pore pressure
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type

Sand & silty sand

Silty sand & sandy silt

Clay & silty clay
Silty sand & sandy silt
Very dense/stiff soil
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Very dense/stiff soil

Clay & silty clay

Very dense/stiff soil

Clay & silty clay

Sand & silty sand

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Very dense/stiff soil
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. cone resistance
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Norm. cone resistance
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type
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Norm. Soil Behaviour Type

Sand & silty sand

Very dense/stiff soil
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Very dense/stiff soil

Clay & silty clay

Very dense/stiff soil
Clay
Very dense/stiff soil
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Clay & silty clay
Clay & silty clay
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Clay & silty clay
Clay

Clay & silty clay

Clay
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.
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Strain plot

Volumentric strain (%)
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-14i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
100.00 ft
Method based
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Cone resistance SBTn Plot
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SBTn Plot CRR plot
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CRR plot

During earthq.

Qtn,cs
200180160140120100806040200

C
yc

lic
 S

tr
es

s 
R

at
io

* 
(C

SR
*)

0.6

0.5

0.4

0.3

0.2

0.1

0

Liquefaction

No Liquefaction

Normalized friction ratio (%)
0.1 1 10

N
or

m
al

iz
ed

 C
PT

 p
en

et
ra

ti
on

 r
es

is
ta

nc
e

1

10

100

1,000

Friction Ratio

Rf (%)
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Cone resistance

qt (tsf)
300200100

D
ep

th
 (

ft
)

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

Cone resistance
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Friction Ratio Pore pressure
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Pore pressure

Insitu

SBT Plot
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type
Sand & silty sand

Very dense/stiff soil

Very dense/stiff soil

Clay & silty clay

Very dense/stiff soil

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

Clay & silty clay

Very dense/stiff soil
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. cone resistance
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Norm. cone resistance
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Norm. friction ratio
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type
Sand & silty sand
Sand & silty sand
Very dense/stiff soil

Very dense/stiff soil

Clay & silty clay

Very dense/stiff soil

Very dense/stiff soil
Clay & silty clay
Clay
Clay & silty clay
Sand & silty sand

Clay
Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay

Silty sand & sandy silt

Clay & silty clay
Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Total cone resistance
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Total cone resistance
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SBTn Index Norm. cone resistance
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Norm. cone resistance Grain char. factor
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Grain char. factor Corrected norm. cone resistance
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements
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Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
6543210
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-15i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
100.00 ft
Method based
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Cone resistance SBTn Plot
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SBTn Plot CRR plot
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CRR plot

During earthq.
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Friction Ratio

Rf (%)
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiq v.1.7.4.34 - CPT Liquefaction Assessment Software - Report created on: 9/16/2013, 10:56:28 AM
Project file: P:\PRJ4\CAWP\SC0368\Temp-Doc\Analysis\Final\Soil Liquefaction\Kettner-Liq Analysis.clq

36



This software is licensed to: Geosyntec CPT name: CPT-15i
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Friction Ratio Pore pressure
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Pore pressure
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SBT Plot
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type

Silty sand & sandy silt

Very dense/stiff soil

Very dense/stiff soil

Clay & silty clay

Very dense/stiff soil

Clay & silty clay

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

Clay & silty clay

Silty sand & sandy silt
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Very dense/stiff soil
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Very dense/stiff soil
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained



This software is licensed to: Geosyntec CPT name: CPT-15i
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type
Silty sand & sandy silt

Very dense/stiff soil

Very dense/stiff soil

Clay & silty clay

Very dense/stiff soil

Clay
Clay
Clay & silty clay

Silty sand & sandy silt
Clay & silty clay

Clay

Clay & silty clay

Very dense/stiff soil
Silty sand & sandy silt
Sand & silty sand

Silty sand & sandy silt
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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SBTn Index Norm. cone resistance
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Grain char. factor Corrected norm. cone resistance

Qtn,cs
200150100500

D
ep

th
 (

ft
)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2

Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements

Settlement (in)
0.150.10.050

D
ep

th
 (

ft
)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2

Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-16i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
100.00 ft
Method based
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Cone resistance SBTn Plot
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SBTn Plot CRR plot
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CRR plot

During earthq.
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Friction Ratio

Rf (%)
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Cone resistance
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Friction Ratio Pore pressure

u (psi)
302520151050-5

D
ep

th
 (

ft
)

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

Pore pressure

Insitu

SBT Plot

Ic(SBT)
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
181614121086420
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Soil Behaviour Type
Clay & silty clay

Sand & silty sand

Very dense/stiff soil

Silty sand & sandy silt

Clay & silty clay
Silty sand & sandy silt

Silty sand & sandy silt
Clay & silty clay

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt

Sand & silty sand
Clay & silty clay
Clay

Silty sand & sandy silt

Clay & silty clay
Very dense/stiff soil

Clay & silty clay

Very dense/stiff soil
Silty sand & sandy silt

Very dense/stiff soil

Very dense/stiff soil
Very dense/stiff soil
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s  ( n o r m a l i z e d )

Norm. friction ratio

Fr (%)
1086420

D
ep

th
 (

ft
)

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type
Clay & silty clay

Sand & silty sand

Very dense/stiff soil

Silty sand & sandy silt

Clay & silty clay

Clay

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Clay

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay
Clay

Clay & silty clay

Clay

Clay & silty clay
Silty sand & sandy silt

Clay

Clay & silty clay
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Total cone resistance
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SBTn Index Norm. cone resistance
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Norm. cone resistance Grain char. factor
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Grain char. factor Corrected norm. cone resistance
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Cone resistance SBTn Plot

Ic (Robertson 1990)
4321

D
ep

th
 (

ft
)

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements

Settlement (in)
21.510.50

D
ep

th
 (

ft
)

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5
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E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-17i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
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N/A
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Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
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Method based
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During earthq.
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Factor of safety
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type
Clay & silty clay
Silty sand & sandy silt

Sand & silty sand

Very dense/stiff soil

Silty sand & sandy silt

Clay & silty clay
Silty sand & sandy silt

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

Very dense/stiff soil

CLiq v.1.7.4.34 - CPT Liquefaction Assessment Software - Report created on: 9/16/2013, 10:56:32 AM 47
Project file: P:\PRJ4\CAWP\SC0368\Temp-Doc\Analysis\Final\Soil Liquefaction\Kettner-Liq Analysis.clq

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type
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Norm. Soil Behaviour Type
Clay & silty clay

Sand & silty sand

Very dense/stiff soil
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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SBTn Index Norm. cone resistance
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Grain char. factor Corrected norm. cone resistance
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CLiq v.1.7.4.34 - CPT Liquefaction Assessment Software - Report created on: 9/16/2013, 10:56:32 AM 49
Project file: P:\PRJ4\CAWP\SC0368\Temp-Doc\Analysis\Final\Soil Liquefaction\Kettner-Liq Analysis.clq

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements
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Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-18i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Factor of safety
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FS Plot

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Cone resistance
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
Yes
4.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
Yes
4.00 ft



This software is licensed to: Geosyntec CPT name: CPT-18i
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
Yes
4.00 ft
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Cone resistance
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-18Ai

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
3.00 ft
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
Yes
3.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
Yes
3.00 ft
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
Yes
3.00 ft
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SBTn Plot FS Plot

Factor of safety
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-18Ci

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
80.00 ft
Method based
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CRR plot

During earthq.

Qtn,cs
200180160140120100806040200

C
yc

lic
 S

tr
es

s 
R

at
io

* 
(C

SR
*)

0.6

0.5

0.4

0.3

0.2

0.1

0

Liquefaction

No Liquefaction

Normalized friction ratio (%)
0.1 1 10

N
or

m
al

iz
ed

 C
PT

 p
en

et
ra

ti
on

 r
es

is
ta

nc
e

1

10

100

1,000

Friction Ratio

Rf (%)
1086420

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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SBT Plot Soil Behaviour Type
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
80.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot
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Norm. Soil Behaviour Type
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Very dense/stiff soil
Clay & silty clay

Clay & silty clay

Clay

Clay & silty clay

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Clay

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

Clay

Silty sand & sandy silt

Clay & silty clay

Clay

Clay & silty clay

Clay
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
80.00 ft
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SBTn Index Norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
80.00 ft



This software is licensed to: Geosyntec CPT name: CPT-18Ci

Cone resistance

qt (tsf)
20015010050

D
ep

th
 (

ft
)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2

Cone resistance SBTn Plot

Ic (Robertson 1990)
4321

D
ep

th
 (

ft
)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2

SBTn Plot FS Plot

Factor of safety
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FS Plot

During earthq.
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-19i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
80.00 ft
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CRR plot

During earthq.
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
80.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot
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SBTn Plot Norm. Soil Behaviour Type
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
80.00 ft
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
80.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements
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Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-20i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
60.00 ft
Method based
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Cone resistance SBTn Plot

Ic (Robertson 1990)
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SBTn Plot CRR plot
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CRR plot

During earthq.
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Rf (%)
1086420

58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2

Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Cone resistance
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Cone resistance
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Friction Ratio Pore pressure
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Pore pressure
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SBT Plot
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type

Clay & silty clay
Clay

Clay & silty clay

Silty sand & sandy silt

Very dense/stiff soil

Very dense/stiff soil
Silty sand & sandy silt
Very dense/stiff soil

Very dense/stiff soil

Silty sand & sandy silt

Clay & silty clay

Clay

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Clay

Clay & silty clay

Very dense/stiff soil

Silty sand & sandy silt

Clay & silty clay
Silty sand & sandy silt
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
60.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained



This software is licensed to: Geosyntec CPT name: CPT-20i
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Norm. cone resistance
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Norm. friction ratio

Fr (%)
1086420

D
ep

th
 (

ft
)

58

56

54

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type

Clay & silty clay

Clay & silty clay

Silty sand & sandy silt

Very dense/stiff soil

Very dense/stiff soil

Clay & silty clay
Silty sand & sandy silt

Clay & silty clay
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Clay & silty clay
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Clay & silty clay

Silty sand & sandy silt
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Clay
Clay & silty clay
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
60.00 ft



This software is licensed to: Geosyntec CPT name: CPT-20i

Total cone resistance
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Total cone resistance

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s  ( i n t e r m e d i a t e  r e s u l t s )
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SBTn Index Norm. cone resistance
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Norm. cone resistance Grain char. factor
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Grain char. factor Corrected norm. cone resistance
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Corrected norm. cone resistance
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
60.00 ft
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Cone resistance SBTn Plot
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SBTn Plot FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Vertical settlements

Settlement (in)
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Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
6543210
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Strain plot
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-21i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
80.00 ft
Method based
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Cone resistance SBTn Plot
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SBTn Plot CRR plot

CRR & CSR
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CRR plot

During earthq.
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
21.510.50
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type
Silty sand & sandy silt

Silty sand & sandy silt

Very dense/stiff soil
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Very dense/stiff soil
Very dense/stiff soil

Clay & silty clay
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Clay & silty clay
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Very dense/stiff soil

Silty sand & sandy silt

Very dense/stiff soil

Silty sand & sandy silt

Clay & silty clay

Very dense/stiff soil
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
80.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. friction ratio Nom. pore pressure ratio
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
4321

D
ep

th
 (

ft
)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2

SBTn Plot Norm. Soil Behaviour Type
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Norm. Soil Behaviour Type
Silty sand & sandy silt

Silty sand & sandy silt

Very dense/stiff soil

Silty sand & sandy silt
Very dense/stiff soil

Clay & silty clay

Clay

Clay & silty clay
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Clay & silty clay
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Clay & silty clay
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
80.00 ft
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
80.00 ft
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Factor of safety
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FS Plot

During earthq.
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : Kettner Substation Location : San Diego, CA

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT file : CPT-22i

20.00 ft
20.00 ft
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
Yes
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:

 
Sands only
Yes
100.00 ft
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Cone resistance SBTn Plot
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CRR plot

During earthq.
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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FS Plot

During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Cone resistance
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Friction Ratio Pore pressure
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Pore pressure

Insitu

SBT Plot

Ic(SBT)
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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Soil Behaviour Type
Clay

Silty sand & sandy silt

Silty sand & sandy silt
Very dense/stiff soil

Silty sand & sandy silt

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

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Clay

Clay & silty clay
Very dense/stiff soil

Very dense/stiff soil
Very dense/stiff soil
Sand & silty sand
Silty sand & sandy silt

Very dense/stiff soil

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Very dense/stiff soil
Very dense/stiff soil

Very dense/stiff soil

Clay & silty clay

Very dense/stiff soil
Very dense/stiff soil
Clay & silty clay
Clay

Very dense/stiff soil
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft

SBT legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained
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Norm. cone resistance

Qtn
200150100500

D
ep

th
 (

ft
)

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

Norm. cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s  ( n o r m a l i z e d )

Norm. friction ratio
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Norm. friction ratio Nom. pore pressure ratio

Bq
10.80.60.40.20-0.2
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Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
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SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
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Norm. Soil Behaviour Type
Clay & silty clay

Silty sand & sandy silt

Very dense/stiff soil
Very dense/stiff soil
Silty sand & sandy silt

Clay & silty clay
Silty sand & sandy silt

Clay

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Clay

Clay & silty clay

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

Clay

Silty sand & sandy silt

Clay

Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay
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SBTn legend
1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

9. Very stiff fine grained

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)
NCEER (1998)
Based on Ic value
6.64
0.60
20.00 ft

Depth to water table (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

20.00 ft
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
Yes
Yes
Sands only
Yes
100.00 ft
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Abbreviations
qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Preliminary Deep Foundation Analyses 
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DATE: DECEMBER 2013
PROJECT NO: SC0368-30 F-1

SINGLE PILE DOWNWARD AXIAL SOIL RESISTANCE
VINE SUBSTATION

SAN DIEGO, CALIFORNIA
FIGURE
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Notes: 
a. Simplified stratigraphy assumes 5' of overexcavation and recompaction, 1' of engineered fill  
   placed above existing grade, and top of Old Paralic Deposits 13 feet below finish grade. 
b. Resistance values terminated at maximum recommended foundation depth of 1.5*CIDH 
     diameters above design high groundwater (20' + 1' below assumed finished grade). 
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DATE: DECEMBER 2013
PROJECT NO: SC0368-30 F-2

SINGLE PILE DRAG LOAD
VINE SUBSTATION

SAN DIEGO, CALIFORNIA
FIGURE
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    placed above existing grade, and top of Old Paralic Deposits 13 feet below finish grade. 
b. Resistance values terminated at maximum recommended foundation depth of 1.5*CIDH 
     diameters above design high groundwater (20' + 1' below assumed finished grade). 

Old Paralic Deposits 



DATE: DECEMBER 2013
PROJECT NO: SC0368-30 F-3

SINGLE PILE UPLIFT AXIAL SOIL RESISTANCE
VINE SUBSTATION

SAN DIEGO, CALIFORNIA
FIGURE
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   placed above existing grade, and top of Old Paralic Deposits 13 feet below finish grade. 
b. Resistance values terminated at maximum recommended foundation depth of 1.5*CIDH 
     diameters above design high groundwater (20' + 1' below assumed finished grade). 
c.  The CIDH pile weight can also be used for uplift resistance and is not included in this plot. 
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SwitchRack SAND.f.lp6o
================================================================================

                  LPile Plus for Windows, Version 2012-06.037

                Analysis of Individual Piles and Drilled Shafts 
               Subjected to Lateral Loading Using the p-y Method

                          © 1985-2012 by Ensoft, Inc.           
                              All Rights Reserved               

================================================================================

This copy of LPile is licensed to:       

Geosyntec
San Diego

Serial Number of Security Device:        154103767
Company Name Stored in Security Device:  Geosyntec Consultants           

--------------------------------------------------------------------------------
                            Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:        \\sandiego-01\Data\PRJ\SDWP\Current Projects\SC0368 SDG&E Geotechnical\30 Vine 
Substation\05 Calculations\Preliminary LPILE Runs\
Name of input data file:       SwitchRack SAND.f.lp6d
Name of output report file:    SwitchRack SAND.f.lp6o
Name of plot output file:      SwitchRack SAND.f.lp6p
Name of runtime messeage file: SwitchRack SAND.f.lp6r

--------------------------------------------------------------------------------
                           Date and Time of Analysis
--------------------------------------------------------------------------------

               Date:  December 11, 2013     Time:  10:03:56

--------------------------------------------------------------------------------
                                Problem Title
--------------------------------------------------------------------------------

Project Name: Vine Substation                                                                                           
                                                                                                                        
              
Job Number: SC0368 30                                                                                                   
                                                                                                                        
              
Client: SDG&E                                                                                                           
                                                                                                                        
              
Engineer: JLN                                                                                                           
                                                                                                                        
              
Description: Simplified Sand Profile                                                                                    
                                                                                                                        
              

--------------------------------------------------------------------------------
                               Program Options
--------------------------------------------------------------------------------

Engineering units are US Customary Units: pounds, inches, feet

Basic Program Options:

This analysis computes pile response to lateral loading and will compute nonlinear 
moment-curvature and nominal moment capacity for section types with nonlinear properties.

Computation Options:
- Analysis does not use p-y multipliers (individual pile or shaft only)
- Analysis assumes no shear resistance at pile tip
- Analysis for fixed-length pile or shaft only
- No computation of foundation stiffness matrix values
- Report pile response for full length of pile
- Analysis assumes no loading by soil movements acting on pile
- No p-y curves to be computed and reported for user-specified depths

Solution Control Parameters:
- Number of pile increments                            =           84
- Maximum number of iterations allowed                 =          100
- Deflection tolerance for convergence                 =   1.0000E-05  in
- Maximum allowable deflection                         =     100.0000  in

Pile Response Output Options:
- Values of pile-head deflection, bending moment, shear force, and 
  soil reaction are printed for full length of pile.
- Printing Increment (nodal spacing of output points)  = 1

Page 1



SwitchRack SAND.f.lp6o

--------------------------------------------------------------------------------
                    Pile Structural Properties and Geometry
--------------------------------------------------------------------------------

Total number of pile sections                          =          1

Total length of pile                                   =      14.00 ft

Depth of ground surface below top of pile              =       0.00 ft

Pile diameter values used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 
the length of the pile.

Point         Depth              Pile   
                X              Diameter 
                ft                in
-----       ---------        -----------
  1           0.00000         48.0000000
  2         14.000000         48.0000000

Input Structural Properties:
----------------------------

Pile Section No. 1:

   Section Type                                        = Drilled Shaft (Bored Pile)
   Section Length                                      =     14.00000000 ft
   Section Diameter                                    =     48.00000000 in

--------------------------------------------------------------------------------
                      Ground Slope and Pile Batter Angles
--------------------------------------------------------------------------------

Ground Slope Angle                                     =        0.000 degrees
                                                       =        0.000 radians

Pile Batter Angle                                      =        0.000 degrees
                                                       =        0.000 radians

--------------------------------------------------------------------------------
                       Soil and Rock Layering Information
--------------------------------------------------------------------------------

The soil profile is modelled using 4 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =       0.0000 ft
   Distance from top of pile to bottom of layer        =      1.00000 ft
   Effective unit weight at top of layer               =    130.00000 pcf
   Effective unit weight at bottom of layer            =    130.00000 pcf
   Friction angle at top of layer                      =     40.00000 deg.
   Friction angle at bottom of layer                   =     40.00000 deg.
   Subgrade k at top of layer                          =    225.00000 pci
   Subgrade k at bottom of layer                       =    225.00000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =      1.00000 ft
   Distance from top of pile to bottom of layer        =      6.00000 ft
   Effective unit weight at top of layer               =    120.00000 pcf
   Effective unit weight at bottom of layer            =    120.00000 pcf
   Friction angle at top of layer                      =     32.00000 deg.
   Friction angle at bottom of layer                   =     32.00000 deg.
   Subgrade k at top of layer                          =     60.00000 pci
   Subgrade k at bottom of layer                       =     60.00000 pci

Layer 3 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =      6.00000 ft
   Distance from top of pile to bottom of layer        =     13.00000 ft
   Effective unit weight at top of layer               =    115.00000 pcf
   Effective unit weight at bottom of layer            =    115.00000 pcf
   Friction angle at top of layer                      =     30.00000 deg.
   Friction angle at bottom of layer                   =     30.00000 deg.
   Subgrade k at top of layer                          =     40.00000 pci
   Subgrade k at bottom of layer                       =     40.00000 pci

Layer 4 is sand, p-y criteria by Reese et al., 1974
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   Distance from top of pile to top of layer           =     13.00000 ft
   Distance from top of pile to bottom of layer        =     21.00000 ft
   Effective unit weight at top of layer               =    130.00000 pcf
   Effective unit weight at bottom of layer            =    130.00000 pcf
   Friction angle at top of layer                      =     34.00000 deg.
   Friction angle at bottom of layer                   =     34.00000 deg.
   Subgrade k at top of layer                          =    225.00000 pci
   Subgrade k at bottom of layer                       =    225.00000 pci

   (Depth of lowest soil layer extends    7.00 ft below pile tip)

--------------------------------------------------------------------------------
                           Summary of Soil Properties
--------------------------------------------------------------------------------

                      Layer                     Layer      Effective    Angle of                  
Layer               Soil Type                   Depth       Unit Wt.    Friction       kpy        
 Num.         (p-y Curve Criteria)               ft           pcf          deg.        pci        
-----   ----------------------------------   ----------   ----------   ----------   ----------    
  1     Sand (Reese, et al.)                       0.00      130.000       40.000      225.000   
                                                  1.000      130.000       40.000      225.000   
  2     Sand (Reese, et al.)                      1.000      120.000       32.000       60.000   
                                                  6.000      120.000       32.000       60.000   
  3     Sand (Reese, et al.)                      6.000      115.000       30.000       40.000   
                                                 13.000      115.000       30.000       40.000   
  4     Sand (Reese, et al.)                     13.000      130.000       34.000      225.000   
                                                 21.000      130.000       34.000      225.000   

--------------------------------------------------------------------------------
                                 Loading Type
--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------
               Pile-head Loading and Pile-head Fixity Conditions
--------------------------------------------------------------------------------

Number of loads specified = 2

Load    Load         Condition               Condition            Axial Thrust            Compute
 No.    Type             1                       2                 Force, lbs      Top y vs. Pile Length
-----   ----   --------------------   -----------------------   ----------------   ---------------------
   1     1     V =     18.60000 lbs   M =       0.0000 in-lbs       86.00000000             No  
   2     1     V =     38.80000 lbs   M =       0.0000 in-lbs       86.00000000             No  

V = perpendicular shear force applied to pile head
M = bending moment applied to pile head
y = lateral deflection relative to pile axis
S = pile slope relative to original pile batter angle
R = rotational stiffness applie to pile head
Axial thrust is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------
    Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:
-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):
--------------------------------------------------------

Length of Section                                      =     14.00000000 ft
Shaft Diameter                                         =     48.00000000 in     
Concrete Cover Thickness                               =      3.00000000 in     
Number of Reinforcing Bars                             =              14 bars   
Yield Stress of Reinforcing Bars                       =     60.00000000 ksi    
Modulus of Elasticity of Reinforcing Bars              =          29000. ksi    
Gross Area of Shaft                                    =   1809.55736847 sq. in.
Total Area of Reinforcing Steel                        =     17.78000000 sq. in.
Area Ratio of Steel Reinforcement                      =            0.98 percent
Edge-to-Edge Bar Spacing                               =      7.79327764 in     
Maximum Concrete Aggregate Size                        =      1.00000000 in     
Ratio of Bar Spacing to Aggregate Size                 =            7.79
Offset of Rebar Cage Center from Center of Pile        =       0.0000000 in     

Axial Structural Capacities:
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----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =        5635.832 kips   
Tensile Load for Cracking of Concrete                  =        -708.453 kips   
Nominal Axial Tensile Capacity                         =       -1066.800 kips   

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     
    Number         inches         sq. in.        inches         inches  
  ----------     ----------     ----------     ----------     ----------
      1             1.27000        1.27000       20.36500        0.00000
      2             1.27000        1.27000       18.34823        8.83604
      3             1.27000        1.27000       12.69737       15.92200
      4             1.27000        1.27000        4.53164       19.85441
      5             1.27000        1.27000       -4.53164       19.85441
      6             1.27000        1.27000      -12.69737       15.92200
      7             1.27000        1.27000      -18.34823        8.83604
      8             1.27000        1.27000      -20.36500        0.00000
      9             1.27000        1.27000      -18.34823       -8.83604
     10             1.27000        1.27000      -12.69737      -15.92200
     11             1.27000        1.27000       -4.53164      -19.85441
     12             1.27000        1.27000        4.53164      -19.85441
     13             1.27000        1.27000       12.69737      -15.92200
     14             1.27000        1.27000       18.34823       -8.83604

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =      7.79328 inches between Bars 5 and 6

Spacing to aggregate size ratio =      7.79328

Concrete Properties:
--------------------

Compressive Strength of Concrete                       =      3.00000000 ksi    
Modulus of Elasticity of Concrete                      =   3122.01857778 ksi    
Modulus of Rupture of Concrete                         =     -0.41079191 ksi    
Compression Strain at Peak Stress                      =      0.00163356
Tensile Strain at Fracture of Concrete                 =     -0.00011596
Maximum Coarse Aggregate Size                          =      1.00000000 in     

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 1

   Number     Axial Thrust Force
                    kips
   ------     ------------------
      1                0.086

Definitions of Run Messages and Notes:
--------------------------------------

   C = concrete in section has cracked in tension.
   Y = stress in reinforcing steel has reached yield stress.
   T = ACI 318-08 criteria for tension-controlled section met, tensile strain in 
       reinforcement exceeds 0.005 while simultaneously compressive strain in 
       concrete more than than 0.003. See ACI 318-08, Section 10.3.4.
   Z = depth of tensile zone in concrete section is less than 10 percent of section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.
Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.
Tensile stresses and strains are negative in sign.

Axial Thrust Force =      0.086 kips  

    Bending       Bending       Bending       Depth to      Max Comp      Max Tens    Max Concrete   Max Steel    Run
   Curvature      Moment       Stiffness       N Axis        Strain        Strain        Stress        Stress     Msg
    rad/in.       in-kip        kip-in2          in          in/in         in/in          ksi           ksi           
 ------------- ------------- ------------- ------------- ------------- ------------- ------------- -------------  ---  
   0.000000625   654.8613583   1047778173.    24.0195094     0.0000150    -0.0000150     0.0543400     0.4310036     
   0.000001250  1306.0481616   1044838529.    24.0098153     0.0000300    -0.0000300     0.1081396     0.8616558     
   0.000001875  1953.5604026   1041898881.    24.0065843     0.0000450    -0.0000450     0.1614434     1.2923080     
   0.000002500  2597.3980811   1038959232.    24.0049690     0.0000600    -0.0000600     0.2142513     1.7229603     
   0.000003125  3237.5611973   1036019583.    24.0040000     0.0000750    -0.0000750     0.2665634     2.1536125     
   0.000003750  3874.0497512   1033079934.    24.0033542     0.0000900    -0.0000900     0.3183797     2.5842648     
   0.000004375  4506.8637427   1030140284.    24.0028931     0.0001050    -0.0001050     0.3697001     3.0149171     
   0.000005000  4506.8637427    901372749.    11.9918763     0.0000600    -0.0001800     0.2119395    -5.1863779  C  
   0.000005625  4506.8637427    801220221.    11.9955020     0.0000675    -0.0002025     0.2379579    -5.8340837  C  
   0.000006250  4506.8637427    721098199.    11.9993532     0.0000750    -0.0002250     0.2638753    -6.4816172  C  
   0.000006875  4506.8637427    655543817.    12.0033720     0.0000825    -0.0002475     0.2896913    -7.1289777  C  
   0.000007500  4506.8637427    600915166.    12.0075197     0.0000901    -0.0002699     0.3154057    -7.7761644  C  
   0.000008125  4506.8637427    554690922.    12.0117697     0.0000976    -0.0002924     0.3410184    -8.4231767  C  
   0.000008750  4506.8637427    515070142.    12.0161029     0.0001051    -0.0003149     0.3665291    -9.0700139  C  
   0.000009375  4506.8637427    480732133.    12.0205053     0.0001127    -0.0003373     0.3919376    -9.7166751  C  
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     0.0000100  4506.8637427    450686374.    12.0249664     0.0001202    -0.0003598     0.4172437   -10.3631597  C  
     0.0000106  4506.8637427    424175411.    12.0294784     0.0001278    -0.0003822     0.4424471   -11.0094670  C  
     0.0000113  4506.8637427    400610110.    12.0340350     0.0001354    -0.0004046     0.4675477   -11.6555961  C  
     0.0000119  4506.8637427    379525368.    12.0386313     0.0001430    -0.0004270     0.4925453   -12.3015463  C  
     0.0000125  4506.8637427    360549099.    12.0432636     0.0001505    -0.0004495     0.5174395   -12.9473169  C  
     0.0000131  4506.8637427    343380095.    12.0479286     0.0001581    -0.0004719     0.5422302   -13.5929072  C  
     0.0000138  4506.8637427    327771909.    12.0526238     0.0001657    -0.0004943     0.5669172   -14.2383162  C  
     0.0000144  4506.8637427    313520956.    12.0573471     0.0001733    -0.0005167     0.5915003   -14.8835434  C  
     0.0000150  4506.8637427    300457583.    12.0620969     0.0001809    -0.0005391     0.6159791   -15.5285878  C  
     0.0000156  4506.8637427    288439280.    12.0668716     0.0001885    -0.0005615     0.6403535   -16.1734488  C  
     0.0000163  4506.8637427    277345461.    12.0716701     0.0001962    -0.0005838     0.6646233   -16.8181254  C  
     0.0000169  4506.8637427    267073407.    12.0764914     0.0002038    -0.0006062     0.6887882   -17.4626170  C  
     0.0000175  4506.8637427    257535071.    12.0813346     0.0002114    -0.0006286     0.7128479   -18.1069227  C  
     0.0000181  4506.8637427    248654551.    12.0861990     0.0002191    -0.0006509     0.7368024   -18.7510417  C  
     0.0000188  4506.8637427    240366066.    12.0910839     0.0002267    -0.0006733     0.7606512   -19.3949731  C  
     0.0000194  4506.8637427    232612322.    12.0959889     0.0002344    -0.0006956     0.7843942   -20.0387162  C  
     0.0000200  4506.8637427    225343187.    12.1009135     0.0002420    -0.0007180     0.8080312   -20.6822702  C  
     0.0000206  4595.9814755    222835465.    12.1058574     0.0002497    -0.0007403     0.8315618   -21.3256341  C  
     0.0000213  4733.6966179    222762194.    12.1108201     0.0002574    -0.0007626     0.8549859   -21.9688071  C  
     0.0000219  4871.3180735    222688826.    12.1158014     0.0002650    -0.0007850     0.8783032   -22.6117885  C  
     0.0000225  5008.8454817    222615355.    12.1208011     0.0002727    -0.0008073     0.9015135   -23.2545773  C  
     0.0000231  5146.2784794    222541772.    12.1258189     0.0002804    -0.0008296     0.9246166   -23.8971727  C  
     0.0000238  5283.6167004    222468072.    12.1308548     0.0002881    -0.0008519     0.9476120   -24.5395738  C  
     0.0000244  5420.8597760    222394247.    12.1359085     0.0002958    -0.0008742     0.9704998   -25.1817797  C  
     0.0000256  5695.0587702    222246196.    12.1460691     0.0003112    -0.0009188     1.0159508   -26.4656028  C  
     0.0000269  5968.8728929    222097596.    12.1563000     0.0003267    -0.0009633     1.0609678   -27.7486341  C  
     0.0000281  6242.2988842    221948405.    12.1666007     0.0003422    -0.0010078     1.1055485   -29.0308668  C  
     0.0000294  6515.3336444    221798592.    12.1769710     0.0003577    -0.0010523     1.1496910   -30.3122934  C  
     0.0000306  6787.9740256    221648131.    12.1874109     0.0003732    -0.0010968     1.1933931   -31.5929063  C  
     0.0000319  7060.2168303    221496999.    12.1979205     0.0003888    -0.0011412     1.2366527   -32.8726979  C  
     0.0000331  7332.0588108    221345172.    12.2084999     0.0004044    -0.0011856     1.2794675   -34.1516605  C  
     0.0000344  7603.4966675    221192630.    12.2191496     0.0004200    -0.0012300     1.3218355   -35.4297860  C  
     0.0000356  7874.5270481    221039356.    12.2298699     0.0004357    -0.0012743     1.3637543   -36.7070666  C  
     0.0000369  8145.1478102    220885364.    12.2406329     0.0004514    -0.0013186     1.4052190   -37.9835230  C  
     0.0000381  8415.3623918    220730817.    12.2510289     0.0004671    -0.0013629     1.4461856   -39.2596071  C  
     0.0000394  8685.1627868    220575563.    12.2614912     0.0004828    -0.0014072     1.4866938   -40.5348596  C  
     0.0000406  8954.5433670    220419529.    12.2720204     0.0004986    -0.0014514     1.5267413   -41.8092759  C  
     0.0000419  9223.5014274    220262721.    12.2826170     0.0005143    -0.0014957     1.5663258   -43.0828468  C  
     0.0000431  9492.0334630    220105124.    12.2932818     0.0005301    -0.0015399     1.6054449   -44.3555643  C  
     0.0000444  9760.1359123    219946725.    12.3040154     0.0005460    -0.0015840     1.6440963   -45.6274201  C  
     0.0000456        10028.    219787510.    12.3148185     0.0005619    -0.0016281     1.6822775   -46.8984056  C  
     0.0000469        10295.    219627467.    12.3256920     0.0005778    -0.0016722     1.7199862   -48.1685123  C  
     0.0000481        10562.    219466582.    12.3366365     0.0005937    -0.0017163     1.7572198   -49.4377315  C  
     0.0000494        10828.    219304842.    12.3476530     0.0006097    -0.0017603     1.7939758   -50.7060542  C  
     0.0000506        11094.    219142233.    12.3587422     0.0006257    -0.0018043     1.8302518   -51.9734715  C  
     0.0000519        11360.    218978744.    12.3699050     0.0006417    -0.0018483     1.8660450   -53.2399740  C  
     0.0000531        11625.    218814360.    12.3811424     0.0006577    -0.0018923     1.9013529   -54.5055523  C  
     0.0000544        11889.    218649070.    12.3924552     0.0006738    -0.0019362     1.9361728   -55.7701970  C  
     0.0000556        12153.    218482858.    12.4038445     0.0006900    -0.0019800     1.9705020   -57.0338982  C  
     0.0000569        12417.    218315713.    12.4153111     0.0007061    -0.0020239     2.0043377   -58.2966460  C  
     0.0000581        12680.    218147620.    12.4268562     0.0007223    -0.0020677     2.0376772   -59.5584304  C  
     0.0000594        12942.    217978566.    12.4384807     0.0007385    -0.0021115     2.0705176   -60.0000000  CY 
     0.0000606        13205.    217808537.    12.4501858     0.0007548    -0.0021552     2.1028561   -60.0000000  CY 
     0.0000619        13466.    217637520.    12.4619724     0.0007711    -0.0021989     2.1346897   -60.0000000  CY 
     0.0000631        13728.    217465499.    12.4738418     0.0007874    -0.0022426     2.1660155   -60.0000000  CY 
     0.0000644        13988.    217292461.    12.4857950     0.0008038    -0.0022862     2.1968303   -60.0000000  CY 
     0.0000656        14237.    216937877.    12.4942055     0.0008199    -0.0023301     2.2266874   -60.0000000  CY 
     0.0000669        14442.    215950841.    12.4897559     0.0008353    -0.0023747     2.2544434   -60.0000000  CY 
     0.0000681        14610.    214458844.    12.4747457     0.0008498    -0.0024202     2.2803787   -60.0000000  CY 
     0.0000694        14778.    213016282.    12.4606410     0.0008645    -0.0024655     2.3058995   -60.0000000  CY 
     0.0000706        14946.    211620502.    12.4473969     0.0008791    -0.0025109     2.3310038   -60.0000000  CY 
     0.0000719        15113.    210269032.    12.4349717     0.0008938    -0.0025562     2.3556895   -60.0000000  CY 
     0.0000731        15280.    208959565.    12.4233266     0.0009085    -0.0026015     2.3799546   -60.0000000  CY 
     0.0000744        15440.    207598595.    12.4102886     0.0009230    -0.0026470     2.4035366   -60.0000000  CY 
     0.0000794        15853.    199720504.    12.2970184     0.0009761    -0.0028339     2.4854478   -60.0000000  CY 
     0.0000844        16207.    192086483.    12.1819164     0.0010278    -0.0030222     2.5595018   -60.0000000  CY 
     0.0000894        16558.    185268209.    12.0803153     0.0010797    -0.0032103     2.6278771   -60.0000000  CY 
     0.0000944        16907.    179142156.    11.9928331     0.0011318    -0.0033982     2.6908621   -60.0000000  CY 
     0.0000994        17216.    173241769.    11.9049250     0.0011831    -0.0035869     2.7470342   -60.0000000  CY 
     0.0001044        17381.    166525746.    11.7801927     0.0012296    -0.0037804     2.7930480   -60.0000000  CY 
     0.0001094        17526.    160235444.    11.6571578     0.0012750    -0.0039750     2.8335294   -60.0000000  CY 
     0.0001144        17668.    154477936.    11.5457837     0.0013205    -0.0041695     2.8696885   -60.0000000  CY 
     0.0001194        17809.    149189441.    11.4457999     0.0013663    -0.0043637     2.9015893   -60.0000000  CY 
     0.0001244        17949.    144313067.    11.3558804     0.0014124    -0.0045576     2.9291611   -60.0000000  CY 
     0.0001294        18087.    139799924.    11.2745420     0.0014586    -0.0047514     2.9523089   -60.0000000  CY 
     0.0001344        18221.    135599692.    11.1962751     0.0015045    -0.0049455     2.9707471   -60.0000000  CY 
     0.0001394        18354.    131688989.    11.1255857     0.0015506    -0.0051394     2.9847732   -60.0000000  CY 
     0.0001444        18485.    128037416.    11.0617411     0.0015970    -0.0053330     2.9943057   -60.0000000  CY 
     0.0001494        18615.    124618631.    11.0041101     0.0016437    -0.0055263     2.9992592   -60.0000000  CY 
     0.0001544        18738.    121379788.    10.9502230     0.0016904    -0.0057196     2.9966892   -60.0000000  CY 
     0.0001594        18830.    118148831.    10.8885040     0.0017354    -0.0059146     2.9998114   -60.0000000  CY 
     0.0001644        18884.    114886235.    10.8161086     0.0017779    -0.0061121     2.9968527   -60.0000000  CY 
     0.0001694        18923.    111724980.    10.7386115     0.0018189    -0.0063111     2.9996375   -60.0000000  CY 
     0.0001744        18959.    108728016.    10.6647736     0.0018597    -0.0065103     2.9964977   -60.0000000  CY 
     0.0001794        18995.    105893565.    10.5962596     0.0019007    -0.0067093     2.9986847   -60.0000000  CY 
     0.0001844        19029.    103209432.    10.5324533     0.0019419    -0.0069081     2.9999978   -60.0000000  CY 
     0.0001894        19063.    100662014.    10.4733190     0.0019834    -0.0071066     2.9960568   -60.0000000  CY 
     0.0001944        19096.     98242854.    10.4180880     0.0020250    -0.0073050     2.9990937   -60.0000000  CY 
     0.0001994        19128.     95942162.    10.3665006     0.0020668    -0.0075032     2.9994573   -60.0000000  CY 
     0.0002044        19160.     93749758.    10.3184163     0.0021088    -0.0077012     2.9953545   -60.0000000  CY 
     0.0002094        19190.     91653705.    10.2688341     0.0021500    -0.0079000     2.9985210    60.0000000  CY 
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     0.0002144        19219.     89653580.    10.2222468     0.0021914    -0.0080986     2.9999260    60.0000000  CY 
     0.0002194        19248.     87741768.    10.1787313     0.0022330    -0.0082970     2.9957937    60.0000000  CY 
     0.0002244        19277.     85913317.    10.1378345     0.0022747    -0.0084953     2.9960956    60.0000000  CY 
     0.0002294        19305.     84163204.    10.0992748     0.0023165    -0.0086935     2.9987988    60.0000000  CY 
     0.0002344        19333.     82486387.    10.0629126     0.0023585    -0.0088915     2.9999552    60.0000000  CY 
     0.0002394        19360.     80877303.    10.0288940     0.0024007    -0.0090893     2.9957921    60.0000000  CY 
     0.0002444        19387.     79332733.     9.9968054     0.0024430    -0.0092870     2.9944378    60.0000000  CY 
     0.0002494        19414.     77849108.     9.9664432     0.0024854    -0.0094846     2.9976287    60.0000000  CY 
     0.0002544        19440.     76422815.     9.9377129     0.0025279    -0.0096821     2.9994850    60.0000000  CY 
     0.0002594        19466.     75050373.     9.9105744     0.0025706    -0.0098794     2.9993256    60.0000000  CY 
     0.0002644        19492.     73728061.     9.8851525     0.0026134    -0.0100766     2.9941677    60.0000000  CY 
     0.0002694        19517.     72454132.     9.8610195     0.0026563    -0.0102737     2.9934557    60.0000000  CY 
     0.0002744        19543.     71225750.     9.8378764     0.0026993    -0.0104707     2.9967531    60.0000000  CY 
     0.0003044        19686.     64678375.     9.7087711     0.0029551    -0.0116549     2.9950431    60.0000000  CY 
     0.0003344        19824.     59287942.     9.6132027     0.0032144    -0.0128356     2.9883460    60.0000000  CYT
     0.0003644        19929.     54692426.     9.5313059     0.0034730    -0.0140170     2.9993850    60.0000000  CYT
     0.0003944        19969.     50634510.     9.4411704     0.0037234    -0.0152066     2.9914620    60.0000000  CYT
     0.0004244        19969.     47055046.     9.4129401     0.0039946    -0.0163754     2.9961557    60.0000000  CYT

--------------------------------------------------------------------------------
   Summary of Results for Nominal (Unfactored) Moment Capacity for Section 1
--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003
or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.
  No.               kips                 in-kip              Strain
 ----         ----------------     ------------------     ------------
   1                 0.086             19710.359           0.00300000

Note note that the values of moment capacity in the table above are not 
factored by a strength reduction factor (phi-factor).

In ACI 318-08, the value of the strength reduction factor depends on whether 
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.70).

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318-08, Section 
9.3.2.2 or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 
bending stiffnesses computed for common resistance factor values used for 
reinforced concrete sections.

 Axial     Resistance           Nominal           Ultimate (Factored)     Ultimate (Factored)     Bending Stiffness
 Load        Factor         Moment Capacity          Axial Thrust           Moment Capacity       at Ult. Mom. Cap.
  No.      for Moment           in-kip                   kips                   in-kip                 kip-in^2
 -----     ----------     -------------------     -------------------     -------------------     -------------------
   1          0.65               19710.359                   0.056               12811.733           218062720.509
 
   1          0.70               19710.359                   0.060               13797.251           217419207.200
 
   1          0.75               19710.359                   0.065               14782.769           212976624.644

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 1
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          18.600 lbs
Applied moment at pile head                            =           0.000 in-lbs
Axial thrust load on pile head                         =          86.000 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil Spr.   Distrib. 
     X         y        Moment     Force         S       Stress   Stiffness      p         Es*h    Lat. Load 
   feet      inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      lb/inch    lb/inch 
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
      0.00   0.000169  4.757E-07    18.6000 -1.232E-06      0.000  1.048E+12      0.000      0.000      0.000
     0.167   0.000167    37.2002    18.5250 -1.232E-06      0.000  1.048E+12    -0.0750   900.0000      0.000
     0.333   0.000164    74.1005    18.3023 -1.232E-06      0.000  1.048E+12    -0.1478  1800.0000      0.000
     0.500   0.000162   110.4097    17.9362 -1.232E-06      0.000  1.048E+12    -0.2183  2700.0000      0.000
     0.667   0.000159   145.8456    17.4312 -1.231E-06      0.000  1.048E+12    -0.2867  3600.0000      0.000
     0.833   0.000157   180.1348    16.7917 -1.231E-06      0.000  1.048E+12    -0.3528  4500.0000      0.000
     1.000   0.000154   213.0130    16.3177 -1.231E-06      0.000  1.048E+12    -0.1213  1572.1582      0.000
     1.167   0.000152   245.4059    16.0587 -1.230E-06      0.000  1.048E+12    -0.1376  1812.1582      0.000
     1.333   0.000149   277.2483    15.7678 -1.230E-06      0.000  1.048E+12    -0.1533  2052.1582      0.000
     1.500   0.000147   308.4776    15.4461 -1.229E-06      0.000  1.048E+12    -0.1684  2292.1582      0.000
     1.667   0.000144   339.0331    15.0947 -1.229E-06      0.000  1.048E+12    -0.1829  2532.1582      0.000
     1.833   0.000142   368.8570    14.7149 -1.228E-06      0.000  1.048E+12    -0.1969  2772.1582      0.000
     2.000   0.000140   397.8933    14.3078 -1.227E-06      0.000  1.048E+12    -0.2102  3012.1582      0.000
     2.167   0.000137   426.0887    13.8746 -1.227E-06      0.000  1.048E+12    -0.2230  3252.1582      0.000
     2.333   0.000135   453.3923    13.4165 -1.226E-06      0.000  1.048E+12    -0.2352  3492.1582      0.000
     2.500   0.000132   479.7552    12.9346 -1.225E-06      0.000  1.048E+12    -0.2467  3732.1582      0.000
     2.667   0.000130   505.1312    12.4301 -1.224E-06      0.000  1.048E+12    -0.2577  3972.1582      0.000
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     2.833   0.000127   529.4763    11.9042 -1.223E-06      0.000  1.048E+12    -0.2682  4212.1582      0.000
     3.000   0.000125   552.7486    11.3581 -1.222E-06      0.000  1.048E+12    -0.2780  4452.1582      0.000
     3.167   0.000122   574.9090    10.7928 -1.221E-06      0.000  1.048E+12    -0.2873  4692.1582      0.000
     3.333   0.000120   595.9204    10.2096 -1.220E-06      0.000  1.048E+12    -0.2959  4932.1582      0.000
     3.500   0.000118   615.7480     9.6097 -1.218E-06      0.000  1.048E+12    -0.3040  5172.1582      0.000
     3.667   0.000115   634.3595     8.9941 -1.217E-06      0.000  1.048E+12    -0.3115  5412.1582      0.000
     3.833   0.000113   651.7249     8.3641 -1.216E-06      0.000  1.048E+12    -0.3185  5652.1582      0.000
     4.000   0.000110   667.8163     7.7208 -1.215E-06      0.000  1.048E+12    -0.3248  5892.1582      0.000
     4.167   0.000108   682.6084     7.0653 -1.213E-06      0.000  1.048E+12    -0.3306  6132.1582      0.000
     4.333   0.000105   696.0780     6.3988 -1.212E-06      0.000  1.048E+12    -0.3358  6372.1582      0.000
     4.500   0.000103   708.2042     5.7225 -1.211E-06      0.000  1.048E+12    -0.3405  6612.1582      0.000
     4.667   0.000101   718.9685     5.0375 -1.209E-06      0.000  1.048E+12    -0.3445  6852.1582      0.000
     4.833  9.815E-05   728.3546     4.3449 -1.208E-06      0.000  1.048E+12    -0.3480  7092.1582      0.000
     5.000  9.573E-05   736.3486     3.6459 -1.207E-06      0.000  1.048E+12    -0.3510  7332.1582      0.000
     5.167  9.332E-05   742.9388     2.9416 -1.205E-06      0.000  1.048E+12    -0.3533  7572.1582      0.000
     5.333  9.091E-05   748.1156     2.2332 -1.204E-06      0.000  1.048E+12    -0.3551  7812.1582      0.000
     5.500  8.851E-05   751.8720     1.5218 -1.202E-06      0.000  1.048E+12    -0.3563  8052.1582      0.000
     5.667  8.610E-05   754.2031     0.8085 -1.201E-06      0.000  1.048E+12    -0.3570  8292.1582      0.000
     5.833  8.370E-05   755.1063     0.0944 -1.200E-06      0.000  1.048E+12    -0.3571  8532.1582      0.000
     6.000  8.130E-05   754.5812    -0.5104 -1.198E-06      0.000  1.048E+12    -0.2477  6093.7080      0.000
     6.167  7.891E-05   753.0652    -1.0048 -1.197E-06      0.000  1.048E+12    -0.2467  6253.7080      0.000
     6.333  7.652E-05   750.5622    -1.4970 -1.195E-06      0.000  1.048E+12    -0.2454  6413.7080      0.000
     6.500  7.413E-05   747.0778    -1.9860 -1.194E-06      0.000  1.048E+12    -0.2436  6573.7080      0.000
     6.667  7.174E-05   742.6187    -2.4712 -1.192E-06      0.000  1.048E+12    -0.2415  6733.7080      0.000
     6.833  6.936E-05   737.1935    -2.9518 -1.191E-06      0.000  1.048E+12    -0.2391  6893.7080      0.000
     7.000  6.698E-05   730.8120    -3.4271 -1.190E-06      0.000  1.048E+12    -0.2362  7053.7080      0.000
     7.167  6.460E-05   723.4856    -3.8963 -1.188E-06      0.000  1.048E+12    -0.2330  7213.7080      0.000
     7.333  6.222E-05   715.2272    -4.3587 -1.187E-06      0.000  1.048E+12    -0.2294  7373.7080      0.000
     7.500  5.985E-05   706.0512    -4.8136 -1.185E-06      0.000  1.048E+12    -0.2255  7533.7080      0.000
     7.667  5.748E-05   695.9733    -5.2602 -1.184E-06      0.000  1.048E+12    -0.2211  7693.7080      0.000
     7.833  5.512E-05   685.0109    -5.6977 -1.183E-06      0.000  1.048E+12    -0.2164  7853.7080      0.000
     8.000  5.275E-05   673.1828    -6.1255 -1.182E-06      0.000  1.048E+12    -0.2114  8013.7080      0.000
     8.167  5.039E-05   660.5092    -6.5428 -1.180E-06      0.000  1.048E+12    -0.2059  8173.7080      0.000
     8.333  4.803E-05   647.0118    -6.9489 -1.179E-06      0.000  1.048E+12    -0.2001  8333.7080      0.000
     8.500  4.567E-05   632.7139    -7.3430 -1.178E-06      0.000  1.048E+12    -0.1940  8493.7080      0.000
     8.667  4.332E-05   617.6401    -7.7244 -1.177E-06      0.000  1.048E+12    -0.1874  8653.7080      0.000
     8.833  4.097E-05   601.8166    -8.0924 -1.175E-06      0.000  1.048E+12    -0.1805  8813.7080      0.000
     9.000  3.862E-05   585.2709    -8.4462 -1.174E-06      0.000  1.048E+12    -0.1733  8973.7080      0.000
     9.167  3.627E-05   568.0320    -8.7852 -1.173E-06      0.000  1.048E+12    -0.1656  9133.7080      0.000
     9.333  3.393E-05   550.1307    -9.1084 -1.172E-06      0.000  1.048E+12    -0.1576  9293.7080      0.000
     9.500  3.158E-05   531.5987    -9.4154 -1.171E-06      0.000  1.048E+12    -0.1493  9453.7080      0.000
     9.667  2.924E-05   512.4696    -9.7052 -1.170E-06      0.000  1.048E+12    -0.1406  9613.7080      0.000
     9.833  2.690E-05   492.7782    -9.9772 -1.169E-06      0.000  1.048E+12    -0.1315  9773.7080      0.000
    10.000  2.456E-05   472.5610   -10.2307 -1.168E-06      0.000  1.048E+12    -0.1220  9933.7080      0.000
    10.167  2.223E-05   451.8557   -10.4649 -1.167E-06      0.000  1.048E+12    -0.1122     10094.      0.000
    10.333  1.990E-05   430.7017   -10.6791 -1.166E-06      0.000  1.048E+12    -0.1020     10254.      0.000
    10.500  1.756E-05   409.1396   -10.8726 -1.166E-06      0.000  1.048E+12    -0.0915     10414.      0.000
    10.667  1.523E-05   387.2118   -11.0446 -1.165E-06      0.000  1.048E+12    -0.0805     10574.      0.000
    10.833  1.290E-05   364.9618   -11.1943 -1.164E-06      0.000  1.048E+12    -0.0693     10734.      0.000
    11.000  1.058E-05   342.4348   -11.3212 -1.164E-06      0.000  1.048E+12    -0.0576     10894.      0.000
    11.167  8.250E-06   319.6774   -11.4244 -1.163E-06      0.000  1.048E+12    -0.0456     11054.      0.000
    11.333  5.925E-06   296.7375   -11.5032 -1.162E-06      0.000  1.048E+12    -0.0332     11214.      0.000
    11.500  3.601E-06   273.6649   -11.5569 -1.162E-06      0.000  1.048E+12    -0.0205     11374.      0.000
    11.667  1.278E-06   250.5103   -11.5848 -1.161E-06      0.000  1.048E+12  -0.007369     11534.      0.000
    11.833 -1.044E-06   227.3262   -11.5860 -1.161E-06      0.000  1.048E+12   0.006105     11694.      0.000
    12.000 -3.365E-06   204.1665   -11.5600 -1.160E-06      0.000  1.048E+12     0.0199     11854.      0.000
    12.167 -5.686E-06   181.0867   -11.5059 -1.160E-06      0.000  1.048E+12     0.0342     12014.      0.000
    12.333 -8.005E-06   158.1434   -11.4230 -1.160E-06      0.000  1.048E+12     0.0487     12174.      0.000
    12.500 -1.032E-05   135.3950   -11.3106 -1.159E-06      0.000  1.048E+12     0.0637     12334.      0.000
    12.667 -1.264E-05   112.9014   -11.1680 -1.159E-06      0.000  1.048E+12     0.0790     12494.      0.000
    12.833 -1.496E-05    90.7236   -10.9943 -1.159E-06      0.000  1.048E+12     0.0947     12654.      0.000
    13.000 -1.728E-05    68.9245   -10.3125 -1.159E-06      0.000  1.048E+12     0.5871     67960.      0.000
    13.167 -1.960E-05    49.4739    -9.0507 -1.159E-06      0.000  1.048E+12     0.6747     68860.      0.000
    13.333 -2.191E-05    32.7222    -7.6116 -1.159E-06      0.000  1.048E+12     0.7644     69760.      0.000
    13.500 -2.423E-05    19.0278    -5.9912 -1.159E-06      0.000  1.048E+12     0.8561     70660.      0.000
    13.667 -2.655E-05     8.7578    -4.1852 -1.159E-06      0.000  1.048E+12     0.9499     71560.      0.000
    13.833 -2.887E-05     2.2873    -2.1895 -1.159E-06      0.000  1.048E+12     1.0458     72460.      0.000
    14.000 -3.118E-05      0.000      0.000 -1.159E-06      0.000  1.048E+12     1.1438     36680.      0.000

* This analysis makes computations of pile response using nonlinear moment-curvature relationships. 
  The above values of total stress are computed for combined axial and bending stress in elastic 
  sections and do not equal actual stresses in concrete and steel in the range of nonlinear bending. 

Output Summary for Load Case No. 1:

Pile-head deflection             =      0.0001691 inches
Computed slope at pile head      =   -0.000001232 radians
Maximum bending moment           =    755.1063185 inch-lbs
Maximum shear force              =     18.6000000 lbs
Depth of maximum bending moment  =     70.0000000 inches below pile head
Depth of maximum shear force     =       0.000000 inches below pile head
Number of iterations             =              6
Number of zero deflection points =              1

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 2
--------------------------------------------------------------------------------
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Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          38.800 lbs
Applied moment at pile head                            =           0.000 in-lbs
Axial thrust load on pile head                         =          86.000 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil Spr.   Distrib. 
     X         y        Moment     Force         S       Stress   Stiffness      p         Es*h    Lat. Load 
   feet      inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      lb/inch    lb/inch 
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
      0.00   0.000353  3.408E-07    38.8000 -2.570E-06      0.000  1.048E+12      0.000      0.000      0.000
     0.167   0.000348    77.6004    38.6436 -2.570E-06      0.000  1.048E+12    -0.1564   900.0000      0.000
     0.333   0.000342   154.5752    38.1789 -2.570E-06      0.000  1.048E+12    -0.3082  1800.0000      0.000
     0.500   0.000337   230.3169    37.4152 -2.569E-06      0.000  1.048E+12    -0.4554  2700.0000      0.000
     0.667   0.000332   304.2370    36.3618 -2.569E-06      0.000  1.048E+12    -0.5980  3600.0000      0.000
     0.833   0.000327   375.7652    35.0279 -2.568E-06      0.000  1.048E+12    -0.7359  4500.0000      0.000
     1.000   0.000322   444.3497    34.0390 -2.567E-06      0.000  1.048E+12    -0.2531  1572.1582      0.000
     1.167   0.000317   511.9219    33.4989 -2.567E-06      0.000  1.048E+12    -0.2870  1812.1582      0.000
     1.333   0.000312   578.3460    32.8920 -2.566E-06      0.000  1.048E+12    -0.3198  2052.1582      0.000
     1.500   0.000307   643.4908    32.2209 -2.564E-06      0.000  1.048E+12    -0.3513  2292.1582      0.000
     1.667   0.000301   707.2304    31.4880 -2.563E-06      0.000  1.048E+12    -0.3816  2532.1582      0.000
     1.833   0.000296   769.4435    30.6957 -2.562E-06      0.000  1.048E+12    -0.4107  2772.1582      0.000
     2.000   0.000291   830.0139    29.8465 -2.560E-06      0.000  1.048E+12    -0.4385  3012.1582      0.000
     2.167   0.000286   888.8303    28.9428 -2.559E-06      0.000  1.048E+12    -0.4651  3252.1582      0.000
     2.333   0.000281   945.7861    27.9871 -2.557E-06      0.000  1.048E+12    -0.4905  3492.1582      0.000
     2.500   0.000276  1000.7798    26.9819 -2.555E-06      0.000  1.048E+12    -0.5147  3732.1582      0.000
     2.667   0.000271  1053.7146    25.9296 -2.553E-06      0.000  1.048E+12    -0.5377  3972.1582      0.000
     2.833   0.000266  1104.4989    24.8325 -2.551E-06      0.000  1.048E+12    -0.5594  4212.1582      0.000
     3.000   0.000261  1153.0455    23.6932 -2.549E-06      0.000  1.048E+12    -0.5799  4452.1582      0.000
     3.167   0.000255  1199.2725    22.5141 -2.546E-06      0.000  1.048E+12    -0.5992  4692.1582      0.000
     3.333   0.000250  1243.1027    21.2975 -2.544E-06      0.000  1.048E+12    -0.6173  4932.1582      0.000
     3.500   0.000245  1284.4635    20.0460 -2.542E-06      0.000  1.048E+12    -0.6342  5172.1582      0.000
     3.667   0.000240  1323.2876    18.7619 -2.539E-06      0.000  1.048E+12    -0.6499  5412.1582      0.000
     3.833   0.000235  1359.5121    17.4477 -2.537E-06      0.000  1.048E+12    -0.6644  5652.1582      0.000
     4.000   0.000230  1393.0792    16.1057 -2.534E-06      0.000  1.048E+12    -0.6776  5892.1582      0.000
     4.167   0.000225  1423.9358    14.7384 -2.531E-06      0.000  1.048E+12    -0.6897  6132.1582      0.000
     4.333   0.000220  1452.0336    13.3481 -2.529E-06      0.000  1.048E+12    -0.7006  6372.1582      0.000
     4.500   0.000215  1477.3292    11.9373 -2.526E-06      0.000  1.048E+12    -0.7102  6612.1582      0.000
     4.667   0.000210  1499.7838    10.5083 -2.523E-06      0.000  1.048E+12    -0.7187  6852.1582      0.000
     4.833   0.000205  1519.3635     9.0636 -2.520E-06      0.000  1.048E+12    -0.7260  7092.1582      0.000
     5.000   0.000200  1536.0391     7.6055 -2.517E-06      0.000  1.048E+12    -0.7321  7332.1582      0.000
     5.167   0.000195  1549.7862     6.1363 -2.514E-06      0.000  1.048E+12    -0.7370  7572.1582      0.000
     5.333   0.000190  1560.5853     4.6585 -2.511E-06      0.000  1.048E+12    -0.7408  7812.1582      0.000
     5.500   0.000185  1568.4212     3.1745 -2.508E-06      0.000  1.048E+12    -0.7433  8052.1582      0.000
     5.667   0.000180  1573.2840     1.6865 -2.505E-06      0.000  1.048E+12    -0.7447  8292.1582      0.000
     5.833   0.000175  1575.1680     0.1969 -2.502E-06      0.000  1.048E+12    -0.7449  8532.1582      0.000
     6.000   0.000170  1574.0726    -1.0647 -2.499E-06      0.000  1.048E+12    -0.5167  6093.7080      0.000
     6.167   0.000165  1570.9102    -2.0961 -2.496E-06      0.000  1.048E+12    -0.5147  6253.7080      0.000
     6.333   0.000160  1565.6889    -3.1227 -2.493E-06      0.000  1.048E+12    -0.5119  6413.7080      0.000
     6.500   0.000155  1558.4203    -4.1428 -2.490E-06      0.000  1.048E+12    -0.5083  6573.7080      0.000
     6.667   0.000150  1549.1186    -5.1549 -2.487E-06      0.000  1.048E+12    -0.5039  6733.7080      0.000
     6.833   0.000145  1537.8014    -6.1575 -2.484E-06      0.000  1.048E+12    -0.4987  6893.7080      0.000
     7.000   0.000140  1524.4895    -7.1489 -2.481E-06      0.000  1.048E+12    -0.4928  7053.7080      0.000
     7.167   0.000135  1509.2065    -8.1278 -2.479E-06      0.000  1.048E+12    -0.4860  7213.7080      0.000
     7.333   0.000130  1491.9793    -9.0924 -2.476E-06      0.000  1.048E+12    -0.4786  7373.7080      0.000
     7.500   0.000125  1472.8379   -10.0412 -2.473E-06      0.000  1.048E+12    -0.4703  7533.7080      0.000
     7.667   0.000120  1451.8152   -10.9728 -2.470E-06      0.000  1.048E+12    -0.4613  7693.7080      0.000
     7.833   0.000115  1428.9474   -11.8856 -2.467E-06      0.000  1.048E+12    -0.4515  7853.7080      0.000
     8.000   0.000110  1404.2737   -12.7780 -2.465E-06      0.000  1.048E+12    -0.4409  8013.7080      0.000
     8.167   0.000105  1377.8363   -13.6485 -2.462E-06      0.000  1.048E+12    -0.4296  8173.7080      0.000
     8.333   0.000100  1349.6806   -14.4956 -2.459E-06      0.000  1.048E+12    -0.4175  8333.7080      0.000
     8.500  9.528E-05  1319.8548   -15.3177 -2.457E-06      0.000  1.048E+12    -0.4046  8493.7080      0.000
     8.667  9.037E-05  1288.4106   -16.1133 -2.454E-06      0.000  1.048E+12    -0.3910  8653.7080      0.000
     8.833  8.546E-05  1255.4023   -16.8810 -2.452E-06      0.000  1.048E+12    -0.3766  8813.7080      0.000
     9.000  8.056E-05  1220.8876   -17.6190 -2.450E-06      0.000  1.048E+12    -0.3615  8973.7080      0.000
     9.167  7.566E-05  1184.9271   -18.3260 -2.447E-06      0.000  1.048E+12    -0.3455  9133.7080      0.000
     9.333  7.077E-05  1147.5844   -19.0004 -2.445E-06      0.000  1.048E+12    -0.3289  9293.7080      0.000
     9.500  6.588E-05  1108.9263   -19.6407 -2.443E-06      0.000  1.048E+12    -0.3114  9453.7080      0.000
     9.667  6.100E-05  1069.0225   -20.2453 -2.441E-06      0.000  1.048E+12    -0.2932  9613.7080      0.000
     9.833  5.612E-05  1027.9459   -20.8128 -2.439E-06      0.000  1.048E+12    -0.2742  9773.7080      0.000
    10.000  5.124E-05   985.7723   -21.3415 -2.437E-06      0.000  1.048E+12    -0.2545  9933.7080      0.000
    10.167  4.637E-05   942.5807   -21.8301 -2.435E-06      0.000  1.048E+12    -0.2340     10094.      0.000
    10.333  4.150E-05   898.4529   -22.2769 -2.433E-06      0.000  1.048E+12    -0.2128     10254.      0.000
    10.500  3.664E-05   853.4740   -22.6804 -2.432E-06      0.000  1.048E+12    -0.1908     10414.      0.000
    10.667  3.178E-05   807.7321   -23.0392 -2.430E-06      0.000  1.048E+12    -0.1680     10574.      0.000
    10.833  2.692E-05   761.3181   -23.3516 -2.429E-06      0.000  1.048E+12    -0.1445     10734.      0.000
    11.000  2.206E-05   714.3263   -23.6163 -2.427E-06      0.000  1.048E+12    -0.1202     10894.      0.000
    11.167  1.721E-05   666.8539   -23.8316 -2.426E-06      0.000  1.048E+12    -0.0951     11054.      0.000
    11.333  1.236E-05   619.0009   -23.9960 -2.425E-06      0.000  1.048E+12    -0.0693     11214.      0.000
    11.500  7.511E-06   570.8708   -24.1080 -2.423E-06      0.000  1.048E+12    -0.0427     11374.      0.000
    11.667  2.666E-06   522.5698   -24.1661 -2.422E-06      0.000  1.048E+12    -0.0154     11534.      0.000
    11.833 -2.178E-06   474.2073   -24.1687 -2.421E-06      0.000  1.048E+12     0.0127     11694.      0.000
    12.000 -7.020E-06   425.8958   -24.1144 -2.421E-06      0.000  1.048E+12     0.0416     11854.      0.000
    12.167 -1.186E-05   377.7506   -24.0015 -2.420E-06      0.000  1.048E+12     0.0712     12014.      0.000
    12.333 -1.670E-05   329.8905   -23.8286 -2.419E-06      0.000  1.048E+12     0.1016     12174.      0.000
    12.500 -2.154E-05   282.4370   -23.5942 -2.419E-06      0.000  1.048E+12     0.1328     12334.      0.000
    12.667 -2.637E-05   235.5147   -23.2966 -2.418E-06      0.000  1.048E+12     0.1648     12494.      0.000
    12.833 -3.121E-05   189.2514   -22.9344 -2.418E-06      0.000  1.048E+12     0.1975     12654.      0.000
    13.000 -3.604E-05   143.7780   -21.5121 -2.417E-06      0.000  1.048E+12     1.2248     67960.      0.000
    13.167 -4.088E-05   103.2037   -18.8799 -2.417E-06      0.000  1.048E+12     1.4074     68860.      0.000
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    13.333 -4.571E-05    68.2592   -15.8780 -2.417E-06      0.000  1.048E+12     1.5945     69760.      0.000
    13.500 -5.055E-05    39.6925   -12.4978 -2.417E-06      0.000  1.048E+12     1.7858     70660.      0.000
    13.667 -5.538E-05    18.2690    -8.7305 -2.417E-06      0.000  1.048E+12     1.9815     71560.      0.000
    13.833 -6.021E-05     4.7714    -4.5674 -2.417E-06      0.000  1.048E+12     2.1815     72460.      0.000
    14.000 -6.505E-05      0.000      0.000 -2.417E-06      0.000  1.048E+12     2.3859     36680.      0.000

* This analysis makes computations of pile response using nonlinear moment-curvature relationships. 
  The above values of total stress are computed for combined axial and bending stress in elastic 
  sections and do not equal actual stresses in concrete and steel in the range of nonlinear bending. 

Output Summary for Load Case No. 2:

Pile-head deflection             =      0.0003528 inches
Computed slope at pile head      =   -0.000002570 radians
Maximum bending moment           =   1575.1680193 inch-lbs
Maximum shear force              =     38.8000000 lbs
Depth of maximum bending moment  =     70.0000000 inches below pile head
Depth of maximum shear force     =       0.000000 inches below pile head
Number of iterations             =              6
Number of zero deflection points =              1

--------------------------------------------------------------------------------
                           Summary of Pile Response(s)
--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, lbs, and Load 2 = Moment, in-lbs
Load Type 2: Load 1 = Shear, lbs, and Load 2 = Slope, radians
Load Type 3: Load 1 = Shear, lbs, and Load 2 = Rotational Stiffness, in-lbs/radian
Load Type 4: Load 1 = Top Deflection, inches, and Load 2 = Moment, in-lbs
Load Type 5: Load 1 = Top Deflection, inches, and Load 2 = Slope, radians

               Pile-head      Pile-head                                      Maximum        Maximum                  
Load  Load    Condition 1    Condition 2        Axial        Pile-head       Moment          Shear        Pile-head  
Case  Type    V(lbs) or     in-lb, rad.,       Loading      Deflection       in Pile        in Pile       Rotation   
 No.   No.    y(inches)     or in-lb/rad.        lbs          inches         in-lbs           lbs          radians   
----  ----  --------------  --------------  -------------  -------------  -------------  -------------  -------------
  1     1   V =    18.6000  M =      0.000    86.00000000     0.00016911   755.10631852        18.6000    -0.00000123
  2     1   V =    38.8000  M =      0.000    86.00000000     0.00035277  1575.16801929        38.8000    -0.00000257

The analysis ended normally. 
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================================================================================

                  LPile Plus for Windows, Version 2012-06.037

                Analysis of Individual Piles and Drilled Shafts 
               Subjected to Lateral Loading Using the p-y Method

                          © 1985-2012 by Ensoft, Inc.           
                              All Rights Reserved               

================================================================================

This copy of LPile is licensed to:       

Geosyntec
San Diego

Serial Number of Security Device:        154103767
Company Name Stored in Security Device:  Geosyntec Consultants           

--------------------------------------------------------------------------------
                            Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:        \\sandiego-01\Data\PRJ\SDWP\Current Projects\SC0368 SDG&E Geotechnical\30 Vine 
Substation\05 Calculations\Preliminary LPILE Runs\
Name of input data file:       Terminal Arrestor SAND.f.lp6d
Name of output report file:    Terminal Arrestor SAND.f.lp6o
Name of plot output file:      Terminal Arrestor SAND.f.lp6p
Name of runtime messeage file: Terminal Arrestor SAND.f.lp6r

--------------------------------------------------------------------------------
                           Date and Time of Analysis
--------------------------------------------------------------------------------

               Date:  December 11, 2013     Time:  10:20:43

--------------------------------------------------------------------------------
                                Problem Title
--------------------------------------------------------------------------------

Project Name: Vine Substation                                                                                           
                                                                                                                        
              
Job Number: SC0368 30                                                                                                   
                                                                                                                        
              
Client: SDG&E                                                                                                           
                                                                                                                        
              
Engineer: JLN                                                                                                           
                                                                                                                        
              
Description: Simplified Sand Profile                                                                                    
                                                                                                                        
              

--------------------------------------------------------------------------------
                               Program Options
--------------------------------------------------------------------------------

Engineering units are US Customary Units: pounds, inches, feet

Basic Program Options:

This analysis computes pile response to lateral loading and will compute nonlinear 
moment-curvature and nominal moment capacity for section types with nonlinear properties.

Computation Options:
- Analysis does not use p-y multipliers (individual pile or shaft only)
- Analysis assumes no shear resistance at pile tip
- Analysis for fixed-length pile or shaft only
- No computation of foundation stiffness matrix values
- Report pile response for full length of pile
- Analysis assumes no loading by soil movements acting on pile
- No p-y curves to be computed and reported for user-specified depths

Solution Control Parameters:
- Number of pile increments                            =          100
- Maximum number of iterations allowed                 =          100
- Deflection tolerance for convergence                 =   1.0000E-05  in
- Maximum allowable deflection                         =     100.0000  in

Pile Response Output Options:
- Values of pile-head deflection, bending moment, shear force, and 
  soil reaction are printed for full length of pile.
- Printing Increment (nodal spacing of output points)  = 1
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--------------------------------------------------------------------------------
                    Pile Structural Properties and Geometry
--------------------------------------------------------------------------------

Total number of pile sections                          =          1

Total length of pile                                   =      13.00 ft

Depth of ground surface below top of pile              =       0.00 ft

Pile diameter values used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 
the length of the pile.

Point         Depth              Pile   
                X              Diameter 
                ft                in
-----       ---------        -----------
  1           0.00000         30.0000000
  2         13.000000         30.0000000

Input Structural Properties:
----------------------------

Pile Section No. 1:

   Section Type                                        = Drilled Shaft (Bored Pile)
   Section Length                                      =     13.00000000 ft
   Section Diameter                                    =     30.00000000 in

--------------------------------------------------------------------------------
                      Ground Slope and Pile Batter Angles
--------------------------------------------------------------------------------

Ground Slope Angle                                     =        0.000 degrees
                                                       =        0.000 radians

Pile Batter Angle                                      =        0.000 degrees
                                                       =        0.000 radians

--------------------------------------------------------------------------------
                       Soil and Rock Layering Information
--------------------------------------------------------------------------------

The soil profile is modelled using 4 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =       0.0000 ft
   Distance from top of pile to bottom of layer        =      1.00000 ft
   Effective unit weight at top of layer               =    130.00000 pcf
   Effective unit weight at bottom of layer            =    130.00000 pcf
   Friction angle at top of layer                      =     40.00000 deg.
   Friction angle at bottom of layer                   =     40.00000 deg.
   Subgrade k at top of layer                          =    225.00000 pci
   Subgrade k at bottom of layer                       =    225.00000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =      1.00000 ft
   Distance from top of pile to bottom of layer        =      6.00000 ft
   Effective unit weight at top of layer               =    120.00000 pcf
   Effective unit weight at bottom of layer            =    120.00000 pcf
   Friction angle at top of layer                      =     32.00000 deg.
   Friction angle at bottom of layer                   =     32.00000 deg.
   Subgrade k at top of layer                          =     60.00000 pci
   Subgrade k at bottom of layer                       =     60.00000 pci

Layer 3 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =      6.00000 ft
   Distance from top of pile to bottom of layer        =     13.00000 ft
   Effective unit weight at top of layer               =    115.00000 pcf
   Effective unit weight at bottom of layer            =    115.00000 pcf
   Friction angle at top of layer                      =     30.00000 deg.
   Friction angle at bottom of layer                   =     30.00000 deg.
   Subgrade k at top of layer                          =     40.00000 pci
   Subgrade k at bottom of layer                       =     40.00000 pci

Layer 4 is sand, p-y criteria by Reese et al., 1974
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   Distance from top of pile to top of layer           =     13.00000 ft
   Distance from top of pile to bottom of layer        =     21.00000 ft
   Effective unit weight at top of layer               =    130.00000 pcf
   Effective unit weight at bottom of layer            =    130.00000 pcf
   Friction angle at top of layer                      =     34.00000 deg.
   Friction angle at bottom of layer                   =     34.00000 deg.
   Subgrade k at top of layer                          =    225.00000 pci
   Subgrade k at bottom of layer                       =    225.00000 pci

   (Depth of lowest soil layer extends    8.00 ft below pile tip)

--------------------------------------------------------------------------------
                           Summary of Soil Properties
--------------------------------------------------------------------------------

                      Layer                     Layer      Effective    Angle of                  
Layer               Soil Type                   Depth       Unit Wt.    Friction       kpy        
 Num.         (p-y Curve Criteria)               ft           pcf          deg.        pci        
-----   ----------------------------------   ----------   ----------   ----------   ----------    
  1     Sand (Reese, et al.)                       0.00      130.000       40.000      225.000   
                                                  1.000      130.000       40.000      225.000   
  2     Sand (Reese, et al.)                      1.000      120.000       32.000       60.000   
                                                  6.000      120.000       32.000       60.000   
  3     Sand (Reese, et al.)                      6.000      115.000       30.000       40.000   
                                                 13.000      115.000       30.000       40.000   
  4     Sand (Reese, et al.)                     13.000      130.000       34.000      225.000   
                                                 21.000      130.000       34.000      225.000   

--------------------------------------------------------------------------------
                                 Loading Type
--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------
               Pile-head Loading and Pile-head Fixity Conditions
--------------------------------------------------------------------------------

Number of loads specified = 1

Load    Load         Condition               Condition            Axial Thrust            Compute
 No.    Type             1                       2                 Force, lbs      Top y vs. Pile Length
-----   ----   --------------------   -----------------------   ----------------   ---------------------
   1     1     V =      2.50000 lbs   M =       0.0000 in-lbs         0.0000000             No  

V = perpendicular shear force applied to pile head
M = bending moment applied to pile head
y = lateral deflection relative to pile axis
S = pile slope relative to original pile batter angle
R = rotational stiffness applie to pile head
Axial thrust is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------
    Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:
-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):
--------------------------------------------------------

Length of Section                                      =     13.00000000 ft
Shaft Diameter                                         =     30.00000000 in     
Concrete Cover Thickness                               =      3.00000000 in     
Number of Reinforcing Bars                             =               9 bars   
Yield Stress of Reinforcing Bars                       =     60.00000000 ksi    
Modulus of Elasticity of Reinforcing Bars              =          29000. ksi    
Gross Area of Shaft                                    =    706.85834706 sq. in.
Total Area of Reinforcing Steel                        =      3.96000000 sq. in.
Area Ratio of Steel Reinforcement                      =            0.56 percent
Edge-to-Edge Bar Spacing                               =      7.20196833 in     
Maximum Concrete Aggregate Size                        =      1.00000000 in     
Ratio of Bar Spacing to Aggregate Size                 =            7.20
Offset of Rebar Cage Center from Center of Pile        =       0.0000000 in     

Axial Structural Capacities:
----------------------------
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Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =        2029.991 kips   
Tensile Load for Cracking of Concrete                  =        -267.781 kips   
Nominal Axial Tensile Capacity                         =        -237.600 kips   

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     
    Number         inches         sq. in.        inches         inches  
  ----------     ----------     ----------     ----------     ----------
      1             0.75000        0.44000       11.62500        0.00000
      2             0.75000        0.44000        8.90527        7.47241
      3             0.75000        0.44000        2.01866       11.44839
      4             0.75000        0.44000       -5.81250       10.06755
      5             0.75000        0.44000      -10.92393        3.97598
      6             0.75000        0.44000      -10.92393       -3.97598
      7             0.75000        0.44000       -5.81250      -10.06755
      8             0.75000        0.44000        2.01866      -11.44839
      9             0.75000        0.44000        8.90527       -7.47241

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =      7.20197 inches between Bars 5 and 6

Spacing to aggregate size ratio =      7.20197

Concrete Properties:
--------------------

Compressive Strength of Concrete                       =      3.00000000 ksi    
Modulus of Elasticity of Concrete                      =   3122.01857778 ksi    
Modulus of Rupture of Concrete                         =     -0.41079191 ksi    
Compression Strain at Peak Stress                      =      0.00163356
Tensile Strain at Fracture of Concrete                 =     -0.00011596
Maximum Coarse Aggregate Size                          =      1.00000000 in     

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 1

   Number     Axial Thrust Force
                    kips
   ------     ------------------
      1                0.000

Definitions of Run Messages and Notes:
--------------------------------------

   C = concrete in section has cracked in tension.
   Y = stress in reinforcing steel has reached yield stress.
   T = ACI 318-08 criteria for tension-controlled section met, tensile strain in 
       reinforcement exceeds 0.005 while simultaneously compressive strain in 
       concrete more than than 0.003. See ACI 318-08, Section 10.3.4.
   Z = depth of tensile zone in concrete section is less than 10 percent of section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.
Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.
Tensile stresses and strains are negative in sign.

Axial Thrust Force =      0.000 kips  

    Bending       Bending       Bending       Depth to      Max Comp      Max Tens    Max Concrete   Max Steel    Run
   Curvature      Moment       Stiffness       N Axis        Strain        Strain        Stress        Stress     Msg
    rad/in.       in-kip        kip-in2          in          in/in         in/in          ksi           ksi           
 ------------- ------------- ------------- ------------- ------------- ------------- ------------- -------------  ---  
   0.000001250   190.3436562    152274925.    14.9999711     0.0000187    -0.0000188     0.0677919    -0.5383135     
   0.000002500   379.2734532    151709381.    14.9999710     0.0000375    -0.0000375     0.1348090    -1.0766271     
   0.000003750   566.7893910    151143838.    14.9999708     0.0000562    -0.0000563     0.2010514    -1.6149406     
   0.000005000   752.8914695    150578294.    14.9999706     0.0000750    -0.0000750     0.2665191    -2.1532542     
   0.000006250   937.5796888    150012750.    14.9999705     0.0000937    -0.0000938     0.3312120    -2.6915678     
   0.000007500  1120.8540489    149447207.    14.9999703     0.0001125    -0.0001125     0.3951302    -3.2298814     
   0.000008750  1120.8540489    128097606.     6.2913864     0.0000550    -0.0002075     0.1941281    -5.9779982  C  
     0.0000100  1120.8540489    112085405.     6.2941921     0.0000629    -0.0002371     0.2214298    -6.8311843  C  
     0.0000113  1120.8540489     99631471.     6.2970065     0.0000708    -0.0002667     0.2486231    -7.6841641  C  
     0.0000125  1120.8540489     89668324.     6.2998297     0.0000787    -0.0002963     0.2757077    -8.5369367  C  
     0.0000138  1120.8540489     81516658.     6.3026617     0.0000867    -0.0003258     0.3026833    -9.3895011  C  
     0.0000150  1120.8540489     74723603.     6.3055025     0.0000946    -0.0003554     0.3295497   -10.2418564  C  
     0.0000163  1120.8540489     68975634.     6.3083523     0.0001025    -0.0003850     0.3563066   -11.0940014  C  
     0.0000175  1120.8540489     64048803.     6.3112111     0.0001104    -0.0004146     0.3829537   -11.9459354  C  
     0.0000188  1120.8540489     59778883.     6.3140789     0.0001184    -0.0004441     0.4094909   -12.7976571  C  
     0.0000200  1120.8540489     56042702.     6.3169558     0.0001263    -0.0004737     0.4359177   -13.6491656  C  
     0.0000213  1120.8540489     52746073.     6.3198418     0.0001343    -0.0005032     0.4622341   -14.5004599  C  
     0.0000225  1120.8540489     49815736.     6.3227371     0.0001423    -0.0005327     0.4884396   -15.3515390  C  
     0.0000238  1120.8540489     47193855.     6.3256416     0.0001502    -0.0005623     0.5145341   -16.2024018  C  
     0.0000250  1120.8540489     44834162.     6.3285555     0.0001582    -0.0005918     0.5405172   -17.0530472  C  
     0.0000263  1120.8540489     42699202.     6.3314788     0.0001662    -0.0006213     0.5663888   -17.9034742  C  
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     0.0000275  1120.8540489     40758329.     6.3344116     0.0001742    -0.0006508     0.5921484   -18.7536817  C  
     0.0000288  1120.8540489     38986228.     6.3373539     0.0001822    -0.0006803     0.6177959   -19.6036687  C  
     0.0000300  1120.8540489     37361802.     6.3403057     0.0001902    -0.0007098     0.6433309   -20.4534340  C  
     0.0000313  1120.8540489     35867330.     6.3432672     0.0001982    -0.0007393     0.6687532   -21.3029765  C  
     0.0000325  1120.8540489     34487817.     6.3462385     0.0002063    -0.0007687     0.6940625   -22.1522952  C  
     0.0000338  1120.8540489     33210490.     6.3492195     0.0002143    -0.0007982     0.7192585   -23.0013889  C  
     0.0000350  1120.8540489     32024401.     6.3522103     0.0002223    -0.0008277     0.7443409   -23.8502565  C  
     0.0000363  1120.8540489     30920112.     6.3552111     0.0002304    -0.0008571     0.7693094   -24.6988968  C  
     0.0000375  1120.8540489     29889441.     6.3582218     0.0002384    -0.0008866     0.7941638   -25.5473087  C  
     0.0000388  1120.8540489     28925266.     6.3612426     0.0002465    -0.0009160     0.8189038   -26.3954911  C  
     0.0000400  1120.8540489     28021351.     6.3642735     0.0002546    -0.0009454     0.8435290   -27.2434427  C  
     0.0000413  1120.8540489     27172219.     6.3673146     0.0002627    -0.0009748     0.8680392   -28.0911624  C  
     0.0000425  1120.8540489     26373036.     6.3703660     0.0002707    -0.0010043     0.8924340   -28.9386490  C  
     0.0000438  1120.8540489     25619521.     6.3734276     0.0002788    -0.0010337     0.9167132   -29.7859012  C  
     0.0000450  1120.8540489     24907868.     6.3764997     0.0002869    -0.0010631     0.9408764   -30.6329179  C  
     0.0000463  1120.8540489     24234682.     6.3795822     0.0002951    -0.0010924     0.9649234   -31.4796979  C  
     0.0000475  1120.8540489     23596927.     6.3826753     0.0003032    -0.0011218     0.9888539   -32.3262398  C  
     0.0000488  1120.8540489     22991878.     6.3857790     0.0003113    -0.0011512     1.0126674   -33.1725425  C  
     0.0000513  1120.8540489     21870323.     6.3920185     0.0003276    -0.0012099     1.0599426   -34.8644256  C  
     0.0000538  1120.8540489     20853099.     6.3983014     0.0003439    -0.0012686     1.1067466   -36.5553359  C  
     0.0000563  1120.8540489     19926294.     6.4046282     0.0003603    -0.0013272     1.1530768   -38.2452635  C  
     0.0000588  1166.7382984     19859375.     6.4109996     0.0003766    -0.0013859     1.1989306   -39.9341978  C  
     0.0000613  1215.5627102     19845922.     6.4174163     0.0003931    -0.0014444     1.2443052   -41.6221277  C  
     0.0000638  1264.3145820     19832386.     6.4238789     0.0004095    -0.0015030     1.2891981   -43.3090425  C  
     0.0000663  1312.9932186     19818766.     6.4303881     0.0004260    -0.0015615     1.3336065   -44.9949306  C  
     0.0000688  1361.5979120     19805061.     6.4369445     0.0004425    -0.0016200     1.3775276   -46.6797808  C  
     0.0000713  1410.1279409     19791269.     6.4435489     0.0004591    -0.0016784     1.4209585   -48.3635811  C  
     0.0000738  1458.5828889     19777395.     6.4501907     0.0004757    -0.0017368     1.4638945   -50.0463420  C  
     0.0000763  1506.9639262     19763461.     6.4565178     0.0004923    -0.0017952     1.5062623   -51.7288391  C  
     0.0000788  1555.2688927     19749446.     6.4628896     0.0005090    -0.0018535     1.5481275   -53.4103151  C  
     0.0000813  1603.4968314     19735346.     6.4693068     0.0005256    -0.0019119     1.5894872   -55.0907602  C  
     0.0000838  1651.6470031     19721158.     6.4757700     0.0005423    -0.0019702     1.6303385   -56.7701631  C  
     0.0000863  1699.7186544     19706883.     6.4822800     0.0005591    -0.0020284     1.6706783   -58.4485119  C  
     0.0000888  1747.7113784     19692523.     6.4888374     0.0005759    -0.0020866     1.7105039   -60.0000000  CY 
     0.0000913  1795.6236975     19678068.     6.4954429     0.0005927    -0.0021448     1.7498118   -60.0000000  CY 
     0.0000938  1843.4551505     19663522.     6.5020974     0.0006096    -0.0022029     1.7885991   -60.0000000  CY 
     0.0000963  1891.2049249     19648882.     6.5088014     0.0006265    -0.0022610     1.8268625   -60.0000000  CY 
     0.0000988  1938.8721920     19634149.     6.5155559     0.0006434    -0.0023191     1.8645989   -60.0000000  CY 
     0.0001013  1986.4561067     19619320.     6.5223615     0.0006604    -0.0023771     1.9018050   -60.0000000  CY 
     0.0001038  2031.8785038     19584371.     6.5270542     0.0006772    -0.0024353     1.9379864   -60.0000000  CY 
     0.0001063  2069.1573248     19474422.     6.5235400     0.0006931    -0.0024944     1.9717382   -60.0000000  CY 
     0.0001088  2103.8894561     19346110.     6.5179394     0.0007088    -0.0025537     2.0044276   -60.0000000  CY 
     0.0001113  2136.7306683     19206568.     6.5109405     0.0007243    -0.0026132     2.0362072   -60.0000000  CY 
     0.0001138  2162.7500727     19013187.     6.4974206     0.0007391    -0.0026734     2.0658798   -60.0000000  CY 
     0.0001163  2185.7517070     18802165.     6.4816017     0.0007535    -0.0027340     2.0944128   -60.0000000  CY 
     0.0001188  2208.7129764     18599688.     6.4666531     0.0007679    -0.0027946     2.1225514   -60.0000000  CY 
     0.0001213  2231.6335735     18405225.     6.4525226     0.0007824    -0.0028551     2.1502937   -60.0000000  CY 
     0.0001238  2254.4877333     18218083.     6.4384290     0.0007968    -0.0029157     2.1774634   -60.0000000  CY 
     0.0001263  2277.1999241     18037227.     6.4248236     0.0008111    -0.0029764     2.2041748   -60.0000000  CY 
     0.0001288  2297.7068336     17846267.     6.4094544     0.0008252    -0.0030373     2.2298962   -60.0000000  CY 
     0.0001313  2313.6849657     17628076.     6.3897078     0.0008386    -0.0030989     2.2540026   -60.0000000  CY 
     0.0001338  2327.4466333     17401470.     6.3683631     0.0008518    -0.0031607     2.2771623   -60.0000000  CY 
     0.0001363  2340.9421034     17181226.     6.3476751     0.0008649    -0.0032226     2.2999263   -60.0000000  CY 
     0.0001388  2354.4112175     16968729.     6.3278761     0.0008780    -0.0032845     2.3223608   -60.0000000  CY 
     0.0001413  2367.8537920     16763567.     6.3089200     0.0008911    -0.0033464     2.3444644   -60.0000000  CY 
     0.0001438  2381.2696411     16565354.     6.2907637     0.0009043    -0.0034082     2.3662356   -60.0000000  CY 
     0.0001463  2394.6585766     16373734.     6.2733673     0.0009175    -0.0034700     2.3876729   -60.0000000  CY 
     0.0001488  2408.0204082     16188372.     6.2566935     0.0009307    -0.0035318     2.4087748   -60.0000000  CY 
     0.0001588  2460.7035378     15500495.     6.1959751     0.0009836    -0.0037789     2.4896569   -60.0000000  CY 
     0.0001688  2496.2072629     14792339.     6.1231473     0.0010333    -0.0040292     2.5600216   -60.0000000  CY 
     0.0001788  2523.5797654     14117929.     6.0477722     0.0010810    -0.0042815     2.6226829   -60.0000000  CY 
     0.0001888  2550.6727801     13513498.     5.9818423     0.0011291    -0.0045334     2.6808627   -60.0000000  CY 
     0.0001988  2577.4787333     12968446.     5.9239682     0.0011774    -0.0047851     2.7344827   -60.0000000  CY 
     0.0002088  2603.9896194     12474202.     5.8730287     0.0012260    -0.0050365     2.7834610   -60.0000000  CY 
     0.0002188  2629.8179228     12022025.     5.8257754     0.0012744    -0.0052881     2.8272629   -60.0000000  CY 
     0.0002288  2649.8676565     11584121.     5.7742834     0.0013209    -0.0055416     2.8646307   -60.0000000  CY 
     0.0002388  2661.9594774     11149568.     5.7170955     0.0013650    -0.0057975     2.8958205   -60.0000000  CY 
     0.0002488  2673.4437063     10747512.     5.6649268     0.0014092    -0.0060533     2.9229935   -60.0000000  CY 
     0.0002588  2684.7316369     10375774.     5.6177914     0.0014536    -0.0063089     2.9461956   -60.0000000  CY 
     0.0002688  2695.8176744     10030949.     5.5751518     0.0014983    -0.0065642     2.9653544   -60.0000000  CY 
     0.0002788  2706.5851710      9709723.     5.5351067     0.0015429    -0.0068196     2.9802748   -60.0000000  CY 
     0.0002888  2716.9569822      9409375.     5.4963275     0.0015871    -0.0070754     2.9909329   -60.0000000  CY 
     0.0002988  2727.1307050      9128471.     5.4611096     0.0016315    -0.0073310     2.9975309   -60.0000000  CY 
     0.0003088  2737.1003919      8865102.     5.4291359     0.0016762    -0.0075863     2.9999852   -60.0000000  CY 
     0.0003188  2746.8256371      8617492.     5.4002374     0.0017213    -0.0078412     2.9965158   -60.0000000  CY 
     0.0003288  2756.3516129      8384340.     5.3740081     0.0017667    -0.0080958     2.9997541   -60.0000000  CY 
     0.0003388  2765.6337627      8164233.     5.3503633     0.0018124    -0.0083501     2.9945081   -60.0000000  CY 
     0.0003488  2774.7116635      7956162.     5.3289692     0.0018585    -0.0086040     2.9984905   -60.0000000  CY 
     0.0003588  2781.6254236      7753660.     5.3057723     0.0019034    -0.0088591     2.9998287   -60.0000000  CY 
     0.0003688  2787.3634244      7558952.     5.2829118     0.0019481    -0.0091144     2.9940627   -60.0000000  CY 
     0.0003788  2791.1877390      7369473.     5.2583591     0.0019916    -0.0093709     2.9982333   -60.0000000  CY 
     0.0003888  2794.3347616      7187999.     5.2326517     0.0020342    -0.0096283     2.9999359   -60.0000000  CY 
     0.0003988  2796.9468113      7014287.     5.2071808     0.0020764    -0.0098861     2.9949905   -60.0000000  CY 
     0.0004088  2799.4752904      6848869.     5.1834725     0.0021187    -0.0101438     2.9950095   -60.0000000  CY 
     0.0004188  2801.9360465      6691191.     5.1613377     0.0021613    -0.0104012     2.9984139    60.0000000  CY 
     0.0004288  2804.3272671      6540705.     5.1406775     0.0022041    -0.0106584     2.9999224    60.0000000  CY 
     0.0004388  2806.6040620      6396818.     5.1215991     0.0022471    -0.0109154     2.9955901    60.0000000  CY 
     0.0004488  2808.8084268      6259183.     5.1038126     0.0022903    -0.0111722     2.9921316    60.0000000  CY 
     0.0004588  2810.9589063      6127431.     5.0871552     0.0023337    -0.0114288     2.9963776    60.0000000  CY 
     0.0004688  2813.0541587      6001182.     5.0715630     0.0023773    -0.0116852     2.9990083    60.0000000  CY 
     0.0004788  2815.0927861      5880089.     5.0569779     0.0024210    -0.0119415     2.9999932    60.0000000  CY 
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     0.0004888  2817.0225933      5763729.     5.0435812     0.0024651    -0.0121974     2.9947959    60.0000000  CY 
     0.0004988  2818.9054130      5651941.     5.0310250     0.0025092    -0.0124533     2.9894446    60.0000000  CY 
     0.0005088  2820.7461628      5544464.     5.0192400     0.0025535    -0.0127090     2.9941586    60.0000000  CY 
     0.0005188  2822.5438714      5441048.     5.0081877     0.0025980    -0.0129645     2.9975035    60.0000000  CY 
     0.0005288  2824.2975296      5341461.     4.9978332     0.0026426    -0.0132199     2.9994551    60.0000000  CY 
     0.0005388  2825.9986088      5245473.     4.9881796     0.0026874    -0.0134751     2.9993227    60.0000000  CY 
     0.0005488  2827.6113406      5152822.     4.9793577     0.0027324    -0.0137301     2.9940175    60.0000000  CY 
     0.0006088  2836.5202333      4659581.     4.9341875     0.0030037    -0.0152588     2.9999085    60.0000000  CYT
     0.0006688  2844.0089891      4252724.     4.9010583     0.0032776    -0.0167849     2.9957771    60.0000000  CYT
     0.0007288  2850.0113188      3910822.     4.8777613     0.0035547    -0.0183078     2.9869561    60.0000000  CYT
     0.0007888  2852.8162665      3616883.     4.8529451     0.0038278    -0.0198347     2.9967538    60.0000000  CYT

--------------------------------------------------------------------------------
   Summary of Results for Nominal (Unfactored) Moment Capacity for Section 1
--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003
or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.
  No.               kips                 in-kip              Strain
 ----         ----------------     ------------------     ------------
   1                 0.000              2836.399           0.00300000

Note note that the values of moment capacity in the table above are not 
factored by a strength reduction factor (phi-factor).

In ACI 318-08, the value of the strength reduction factor depends on whether 
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.70).

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318-08, Section 
9.3.2.2 or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 
bending stiffnesses computed for common resistance factor values used for 
reinforced concrete sections.

 Axial     Resistance           Nominal           Ultimate (Factored)     Ultimate (Factored)     Bending Stiffness
 Load        Factor         Moment Capacity          Axial Thrust           Moment Capacity       at Ult. Mom. Cap.
  No.      for Moment           in-kip                   kips                   in-kip                 kip-in^2
 -----     ----------     -------------------     -------------------     -------------------     -------------------
   1          0.65                2836.399                   0.000                1843.659            19663458.991
 
   1          0.70                2836.399                   0.000                1985.479            19619623.964
 
   1          0.75                2836.399                   0.000                2127.299            19246641.352

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 1
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =           2.500 lbs
Applied moment at pile head                            =           0.000 in-lbs
Axial thrust load on pile head                         =           0.000 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil Spr.   Distrib. 
     X         y        Moment     Force         S       Stress   Stiffness      p         Es*h    Lat. Load 
   feet      inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      lb/inch    lb/inch 
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
      0.00  2.953E-05  3.816E-09     2.5000 -2.818E-07      0.000  1.523E+11      0.000      0.000      0.000
     0.130  2.909E-05     3.9000     2.4920 -2.817E-07      0.000  1.523E+11    -0.0102   547.5600      0.000
     0.260  2.865E-05     7.7751     2.4684 -2.817E-07      0.000  1.523E+11    -0.0201  1095.1200      0.000
     0.390  2.821E-05    11.6013     2.4295 -2.816E-07      0.000  1.523E+11    -0.0297  1642.6800      0.000
     0.520  2.778E-05    15.3552     2.3759 -2.814E-07      0.000  1.523E+11    -0.0390  2190.2400      0.000
     0.650  2.734E-05    19.0142     2.3081 -2.813E-07      0.000  1.523E+11    -0.0480  2737.8000      0.000
     0.780  2.690E-05    22.5565     2.2265 -2.811E-07      0.000  1.523E+11    -0.0566  3285.3600      0.000
     0.910  2.646E-05    25.9609     2.1316 -2.808E-07      0.000  1.523E+11    -0.0650  3832.9200      0.000
     1.040  2.602E-05    29.2070     2.0622 -2.805E-07      0.000  1.523E+11    -0.0239  1435.4203      0.000
     1.170  2.558E-05    32.3949     2.0233 -2.802E-07      0.000  1.523E+11    -0.0259  1581.4363      0.000
     1.300  2.515E-05    35.5197     1.9813 -2.799E-07      0.000  1.523E+11    -0.0278  1727.4523      0.000
     1.430  2.471E-05    38.5767     1.9365 -2.795E-07      0.000  1.523E+11    -0.0297  1873.4683      0.000
     1.560  2.428E-05    41.5615     1.8888 -2.791E-07      0.000  1.523E+11    -0.0314  2019.4843      0.000
     1.690  2.384E-05    44.4698     1.8385 -2.786E-07      0.000  1.523E+11    -0.0331  2165.5003      0.000
     1.820  2.341E-05    47.2976     1.7856 -2.782E-07      0.000  1.523E+11    -0.0347  2311.5163      0.000
     1.950  2.297E-05    50.0410     1.7303 -2.777E-07      0.000  1.523E+11    -0.0362  2457.5323      0.000
     2.080  2.254E-05    52.6963     1.6728 -2.771E-07      0.000  1.523E+11    -0.0376  2603.5483      0.000
     2.210  2.211E-05    55.2601     1.6130 -2.766E-07      0.000  1.523E+11    -0.0390  2749.5643      0.000
     2.340  2.168E-05    57.7290     1.5513 -2.760E-07      0.000  1.523E+11    -0.0402  2895.5803      0.000
     2.470  2.125E-05    60.1000     1.4876 -2.754E-07      0.000  1.523E+11    -0.0414  3041.5963      0.000
     2.600  2.082E-05    62.3702     1.4221 -2.748E-07      0.000  1.523E+11    -0.0425  3187.6123      0.000
     2.730  2.039E-05    64.5369     1.3549 -2.741E-07      0.000  1.523E+11    -0.0436  3333.6283      0.000
     2.860  1.996E-05    66.5976     1.2862 -2.735E-07      0.000  1.523E+11    -0.0445  3479.6443      0.000
     2.990  1.954E-05    68.5498     1.2160 -2.728E-07      0.000  1.523E+11    -0.0454  3625.6603      0.000
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     3.120  1.911E-05    70.3916     1.1446 -2.720E-07      0.000  1.523E+11    -0.0462  3771.6763      0.000
     3.250  1.869E-05    72.1210     1.0719 -2.713E-07      0.000  1.523E+11    -0.0469  3917.6923      0.000
     3.380  1.826E-05    73.7361     0.9982 -2.706E-07      0.000  1.523E+11    -0.0476  4063.7083      0.000
     3.510  1.784E-05    75.2354     0.9236 -2.698E-07      0.000  1.523E+11    -0.0482  4209.7243      0.000
     3.640  1.742E-05    76.6176     0.8481 -2.690E-07      0.000  1.523E+11    -0.0486  4355.7403      0.000
     3.770  1.700E-05    77.8814     0.7718 -2.682E-07      0.000  1.523E+11    -0.0491  4501.7563      0.000
     3.900  1.659E-05    79.0257     0.6950 -2.674E-07      0.000  1.523E+11    -0.0494  4647.7723      0.000
     4.030  1.617E-05    80.0498     0.6177 -2.666E-07      0.000  1.523E+11    -0.0497  4793.7883      0.000
     4.160  1.575E-05    80.9530     0.5400 -2.658E-07      0.000  1.523E+11    -0.0499  4939.8043      0.000
     4.290  1.534E-05    81.7348     0.4621 -2.650E-07      0.000  1.523E+11    -0.0500  5085.8203      0.000
     4.420  1.493E-05    82.3948     0.3841 -2.641E-07      0.000  1.523E+11    -0.0501  5231.8363      0.000
     4.550  1.452E-05    82.9330     0.3060 -2.633E-07      0.000  1.523E+11    -0.0500  5377.8523      0.000
     4.680  1.411E-05    83.3495     0.2280 -2.624E-07      0.000  1.523E+11    -0.0499  5523.8683      0.000
     4.810  1.370E-05    83.6444     0.1502 -2.616E-07      0.000  1.523E+11    -0.0498  5669.8843      0.000
     4.940  1.329E-05    83.8181     0.0727 -2.607E-07      0.000  1.523E+11    -0.0495  5815.9003      0.000
     5.070  1.288E-05    83.8712  -0.004337 -2.598E-07      0.000  1.523E+11    -0.0492  5961.9163      0.000
     5.200  1.248E-05    83.8046    -0.0809 -2.590E-07      0.000  1.523E+11    -0.0489  6107.9323      0.000
     5.330  1.208E-05    83.6190    -0.1567 -2.581E-07      0.000  1.523E+11    -0.0484  6253.9483      0.000
     5.460  1.167E-05    83.3156    -0.2318 -2.573E-07      0.000  1.523E+11    -0.0479  6399.9643      0.000
     5.590  1.127E-05    82.8956    -0.3061 -2.564E-07      0.000  1.523E+11    -0.0473  6545.9803      0.000
     5.720  1.087E-05    82.3605    -0.3794 -2.556E-07      0.000  1.523E+11    -0.0466  6691.9963      0.000
     5.850  1.048E-05    81.7119    -0.4516 -2.547E-07      0.000  1.523E+11    -0.0459  6838.0123      0.000
     5.980  1.008E-05    80.9516    -0.5226 -2.539E-07      0.000  1.523E+11    -0.0451  6984.0283      0.000
     6.110  9.684E-06    80.0814    -0.5827 -2.531E-07      0.000  1.523E+11    -0.0319  5136.1539      0.000
     6.240  9.290E-06    79.1337    -0.6318 -2.523E-07      0.000  1.523E+11    -0.0312  5233.4979      0.000
     6.370  8.897E-06    78.1101    -0.6799 -2.515E-07      0.000  1.523E+11    -0.0304  5330.8419      0.000
     6.500  8.505E-06    77.0125    -0.7267 -2.507E-07      0.000  1.523E+11    -0.0296  5428.1859      0.000
     6.630  8.115E-06    75.8429    -0.7722 -2.499E-07      0.000  1.523E+11    -0.0287  5525.5299      0.000
     6.760  7.725E-06    74.6033    -0.8163 -2.491E-07      0.000  1.523E+11    -0.0278  5622.8739      0.000
     6.890  7.337E-06    73.2960    -0.8590 -2.484E-07      0.000  1.523E+11    -0.0269  5720.2179      0.000
     7.020  6.951E-06    71.9232    -0.9002 -2.476E-07      0.000  1.523E+11    -0.0259  5817.5619      0.000
     7.150  6.565E-06    70.4873    -0.9398 -2.469E-07      0.000  1.523E+11    -0.0249  5914.9059      0.000
     7.280  6.180E-06    68.9909    -0.9778 -2.462E-07      0.000  1.523E+11    -0.0238  6012.2499      0.000
     7.410  5.797E-06    67.4364    -1.0141 -2.455E-07      0.000  1.523E+11    -0.0227  6109.5939      0.000
     7.540  5.414E-06    65.8268    -1.0486 -2.448E-07      0.000  1.523E+11    -0.0215  6206.9379      0.000
     7.670  5.033E-06    64.1647    -1.0813 -2.441E-07      0.000  1.523E+11    -0.0203  6304.2819      0.000
     7.800  4.653E-06    62.4531    -1.1121 -2.435E-07      0.000  1.523E+11    -0.0191  6401.6259      0.000
     7.930  4.274E-06    60.6950    -1.1408 -2.428E-07      0.000  1.523E+11    -0.0178  6498.9699      0.000
     8.060  3.895E-06    58.8936    -1.1676 -2.422E-07      0.000  1.523E+11    -0.0165  6596.3139      0.000
     8.190  3.518E-06    57.0522    -1.1922 -2.416E-07      0.000  1.523E+11    -0.0151  6693.6579      0.000
     8.320  3.141E-06    55.1740    -1.2146 -2.411E-07      0.000  1.523E+11    -0.0137  6791.0019      0.000
     8.450  2.766E-06    53.2625    -1.2348 -2.405E-07      0.000  1.523E+11    -0.0122  6888.3459      0.000
     8.580  2.391E-06    51.3213    -1.2527 -2.400E-07      0.000  1.523E+11    -0.0107  6985.6899      0.000
     8.710  2.017E-06    49.3540    -1.2682 -2.395E-07      0.000  1.523E+11  -0.009158  7083.0339      0.000
     8.840  1.644E-06    47.3645    -1.2812 -2.390E-07      0.000  1.523E+11  -0.007566  7180.3779      0.000
     8.970  1.271E-06    45.3565    -1.2918 -2.385E-07      0.000  1.523E+11  -0.005931  7277.7219      0.000
     9.100  8.998E-07    43.3341    -1.2997 -2.380E-07      0.000  1.523E+11  -0.004254  7375.0659      0.000
     9.230  5.288E-07    41.3014    -1.3050 -2.376E-07      0.000  1.523E+11  -0.002533  7472.4099      0.000
     9.360  1.585E-07    39.2625    -1.3076 -2.372E-07      0.000  1.523E+11  -0.000769  7569.7539      0.000
     9.490 -2.112E-07    37.2217    -1.3074 -2.368E-07      0.000  1.523E+11   0.001038  7667.0979      0.000
     9.620 -5.803E-07    35.1835    -1.3043 -2.364E-07      0.000  1.523E+11   0.002888  7764.4419      0.000
     9.750 -9.488E-07    33.1522    -1.2983 -2.361E-07      0.000  1.523E+11   0.004782  7861.7859      0.000
     9.880 -1.317E-06    31.1326    -1.2894 -2.357E-07      0.000  1.523E+11   0.006719  7959.1299      0.000
    10.010 -1.684E-06    29.1294    -1.2773 -2.354E-07      0.000  1.523E+11   0.008699  8056.4739      0.000
    10.140 -2.051E-06    27.1473    -1.2622 -2.351E-07      0.000  1.523E+11     0.0107  8153.8179      0.000
    10.270 -2.418E-06    25.1914    -1.2439 -2.349E-07      0.000  1.523E+11     0.0128  8251.1619      0.000
    10.400 -2.784E-06    23.2665    -1.2223 -2.346E-07      0.000  1.523E+11     0.0149  8348.5059      0.000
    10.530 -3.150E-06    21.3779    -1.1973 -2.344E-07      0.000  1.523E+11     0.0171  8445.8499      0.000
    10.660 -3.516E-06    19.5309    -1.1690 -2.342E-07      0.000  1.523E+11     0.0193  8543.1939      0.000
    10.790 -3.881E-06    17.7306    -1.1372 -2.340E-07      0.000  1.523E+11     0.0215  8640.5379      0.000
    10.920 -4.246E-06    15.9827    -1.1019 -2.338E-07      0.000  1.523E+11     0.0238  8737.8819      0.000
    11.050 -4.610E-06    14.2926    -1.0630 -2.337E-07      0.000  1.523E+11     0.0261  8835.2259      0.000
    11.180 -4.975E-06    12.6661    -1.0204 -2.335E-07      0.000  1.523E+11     0.0285  8932.5699      0.000
    11.310 -5.339E-06    11.1089    -0.9741 -2.334E-07      0.000  1.523E+11     0.0309  9029.9139      0.000
    11.440 -5.703E-06     9.6270    -0.9240 -2.333E-07      0.000  1.523E+11     0.0334  9127.2579      0.000
    11.570 -6.067E-06     8.2262    -0.8700 -2.332E-07      0.000  1.523E+11     0.0359  9224.6019      0.000
    11.700 -6.430E-06     6.9127    -0.8120 -2.331E-07      0.000  1.523E+11     0.0384  9321.9459      0.000
    11.830 -6.794E-06     5.6927    -0.7500 -2.331E-07      0.000  1.523E+11     0.0410  9419.2899      0.000
    11.960 -7.158E-06     4.5726    -0.6840 -2.330E-07      0.000  1.523E+11     0.0437  9516.6339      0.000
    12.090 -7.521E-06     3.5587    -0.6138 -2.330E-07      0.000  1.523E+11     0.0464  9613.9779      0.000
    12.220 -7.885E-06     2.6577    -0.5393 -2.329E-07      0.000  1.523E+11     0.0491  9711.3219      0.000
    12.350 -8.248E-06     1.8760    -0.4606 -2.329E-07      0.000  1.523E+11     0.0519  9808.6659      0.000
    12.480 -8.611E-06     1.2206    -0.3775 -2.329E-07      0.000  1.523E+11     0.0547  9906.0099      0.000
    12.610 -8.975E-06     0.6983    -0.2899 -2.329E-07      0.000  1.523E+11     0.0575     10003.      0.000
    12.740 -9.338E-06     0.3160    -0.1979 -2.329E-07      0.000  1.523E+11     0.0605     10101.      0.000
    12.870 -9.701E-06     0.0808    -0.1013 -2.329E-07      0.000  1.523E+11     0.0634     10198.      0.000
    13.000 -1.006E-05      0.000      0.000 -2.329E-07      0.000  1.523E+11     0.0664  5147.6930      0.000

* This analysis makes computations of pile response using nonlinear moment-curvature relationships. 
  The above values of total stress are computed for combined axial and bending stress in elastic 
  sections and do not equal actual stresses in concrete and steel in the range of nonlinear bending. 

Output Summary for Load Case No. 1:

Pile-head deflection             =      0.0000295 inches
Computed slope at pile head      =   -0.000000282 radians
Maximum bending moment           =     83.8712488 inch-lbs
Maximum shear force              =      2.5000000 lbs
Depth of maximum bending moment  =     60.8400000 inches below pile head
Depth of maximum shear force     =       0.000000 inches below pile head
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Number of iterations             =              6
Number of zero deflection points =              1

--------------------------------------------------------------------------------
                           Summary of Pile Response(s)
--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, lbs, and Load 2 = Moment, in-lbs
Load Type 2: Load 1 = Shear, lbs, and Load 2 = Slope, radians
Load Type 3: Load 1 = Shear, lbs, and Load 2 = Rotational Stiffness, in-lbs/radian
Load Type 4: Load 1 = Top Deflection, inches, and Load 2 = Moment, in-lbs
Load Type 5: Load 1 = Top Deflection, inches, and Load 2 = Slope, radians

               Pile-head      Pile-head                                      Maximum        Maximum                  
Load  Load    Condition 1    Condition 2        Axial        Pile-head       Moment          Shear        Pile-head  
Case  Type    V(lbs) or     in-lb, rad.,       Loading      Deflection       in Pile        in Pile       Rotation   
 No.   No.    y(inches)     or in-lb/rad.        lbs          inches         in-lbs           lbs          radians   
----  ----  --------------  --------------  -------------  -------------  -------------  -------------  -------------
  1     1   V =     2.5000  M =      0.000      0.0000000     0.00002953    83.87124884         2.5000    -0.00000028

The analysis ended normally. 
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1 INTRODUCTION 

This report documents the results of the Phase I Environmental Site Assessment (ESA) 
performed by Geosyntec Consultants (Geosyntec) for the Proposed Vine Substation Property 
located at 3550 Kettner Boulevard, San Diego, California (Figure 1; the Site).  The Site includes 
one parcel of land identified by the San Diego County Assessor’s Office as Parcel Number 451-
690-1800 comprising approximately 1.5 acres (Figure 2).  This Phase I ESA was prepared in 
accordance with the scope of work, terms and conditions described in Geosyntec’s proposal 
dated 21 March 2014.  This report incorporates, by reference, the American Society of Testing 
and Materials (ASTM) Standard E 1527-13, “Standard Practice for Environmental Assessments: 
Phase I Environmental Site Assessment Process.”  Exceptions and limitations are provided in 
Section 1.5 of this report.  Geosyntec performed the Phase I ESA for the sole use of its client, 
San Diego Gas & Electric (SDG&E).   

1.1 Purpose 

The purpose of this Phase I ESA was to identify, to the extent feasible, “Recognized 
Environmental Conditions1” (RECs) at the Site as the “REC” term is defined by ASTM E 1527-
13.  This REC definition eliminates from consideration several conditions that could fall under 
the general definition of “environmental issues” and focuses on known or potential releases of 
hazardous substances and petroleum products.  In addition to this general limitation, specific 
conditions that were not considered to be within the scope of this Phase I ESA are identified in 
Section 1.5 of this report.  Geosyntec understands this Phase I ESA was prepared to help 
identify potential environmental liabilities associated with the Site prior to redevelopment as an 
electrical substation. 

1.2 Site Description  

The Site is approximately rectangular in shape, comprising approximately 1.5 acres, located on 
the corner southwest of Kettner Boulevard and southeast of Vine Street (Figure 2).  The Site can 
be accessed by a gate along Vine Street.   

1.2.1 Site Characteristics 

The Site is currently occupied by a Park ‘N Fly Airport Parking lot.  The Site is surrounded by a 
chain link fence, and paved with asphalt.  The Site includes approximately 220 parking stalls, a 
guard shack, and a wooden storage shed (Figure 3).   

                                                 
1 As defined by ASTM E 1527-13, a Recognized Environmental Condition is: “the presence or likely presence of 
any hazardous substances or petroleum products in, on, or at a property: (1) due to release to the environment; (2) 
under conditions indicative of a release to the environment; or (3) under conditions that pose a material threat of a 
future release to the environment.  De minimis conditions are not recognized environmental conditions.” 
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1.2.2 Surrounding Land Uses 

Northwest of the Site across Vine Street is a commercial property occupied by Rush Press, and 
across California Street is a parking lot partially used for rental car parking (Honeywell 
property); northeast of the Site across Kettner Boulevard, Interstate-5 Freeway corridor, and 
India Street are a gasoline service station, commercial properties, and a residence; southeast of 
the Site is a vacant rental car facility including a car wash, fueling area, and parking lot; and 
southwest of the Site across a railroad corridor and Pacific Highway are parking lots (Figure 2).   

1.3 Geologic and Hydrogeologic Summary 

The Site lies at an approximate elevation of 40 feet above mean sea level.  Based on a review of 
available geologic maps, the Site is located on the seaward edge of a Pleistocene marine terrace; 
however, just west of the Site boundary is a man-made plain comprised of hydraulic fill 
[Kennedy and Tan, 2005].  The Site is located within the Newport-Inglewood-Rose Canyon 
Fault Zone, which consists of right-lateral strike-slip faults, some segments of which have been 
active in Recent time [Lindvall and Rockwell, 1995]. 

Soil borings advanced at the Site by Geosyntec during a previous geotechnical evaluation 
indicated Site soil consists of interbedded silty sand, sand, silt, and clay to the maximum depth 
explored of 100 feet below ground surface (bgs) [Geosyntec, 2013].  Groundwater was 
encountered at approximately 25 feet bgs.  During drilling activities, soil was screened with a 
photoionization detector (PID) for the presence of volatile constituents; however, no measurable 
concentrations were detected.   

The Site is located within the Lindbergh Hydrologic Subarea of the San Diego Mesa Hydrologic 
Area of the Pueblo San Diego Hydrologic Unit (908.21).  Beneficial use designations do not 
apply for groundwater in the San Diego Mesa Hydrologic Area west of the Interstate Highway 5 
[RWQCB, 2007].  Therefore, no existing or potential beneficial uses are designated for 
groundwater beneath the Site.   

Based on a groundwater monitoring report for a former Honeywell property located 
approximately 350 feet northwest of the Site, shallow groundwater in the Site vicinity is 
encountered at depths of approximately 20 feet bgs and generally flows to the south-southwest 
at an average hydraulic gradient of 0.005 ft/ft [CH2MHILL, 2008].  Groundwater is likely 
brackish to saline due to salt water intrusion from San Diego Bay.   

1.4 Scope of Services 

Geosyntec was authorized on 21 March 2014 by Ms. Barbara Montgomery of SDG&E to 
complete a Phase I ESA of the Site.  The scope of services included the following: 

• Searching standard local, state, and federal environmental record sources within 
recommended ASTM search distances; 
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• Reviewing available physiographic information including topographic, geologic, and 
hydrogeologic information; 

• Reviewing historical aerial photographs; 

• Reviewing historical fire insurance maps;  

• Performing a Site reconnaissance; 

• Conducting an interview with the Site manager; and 

• Documenting the procedures, findings, opinions, and conclusions of the Phase I ESA in 
this report. 

This work was completed in general accordance with ASTM Practice E 1527-13 with the 
limitations and exceptions described in Section 1.5 of this report.  For the purposes of this Phase 
I ESA report, SDG&E represents the “user,” defined as “the party seeking to use Practice E 
1527-13 to complete an environmental site assessment of the property…” 

This ESA report was prepared by Mr. Douglas Baumwirt, PG and reviewed by Mr. Veryl 
Wittig, PG (“environmental professionals”, as defined under the ASTM Practice E 1527-13) of 
Geosyntec, in accordance with the peer review policy of the firm.  Mr. Baumwirt’s professional 
qualifications are presented in Appendix A. 

1.5 Limitations and Exceptions 

This Phase I ESA was performed according to the agreed upon scope of work with SDG&E.  
This Phase I ESA is intended to reduce, but not eliminate, uncertainty regarding the potential for 
recognized environmental conditions in connection with the Site, and recognizes reasonable 
limits of time and cost.  Not every property warrants the same level of assessment.  Consistent 
with good commercial or customary practice, the appropriate level of assessment was guided by 
the type of property subject to assessment and the information developed in the course of the 
inquiry.   

Additional services considered optional by ASTM E 1527-13, such as asbestos-containing 
building materials, radon, lead-based paint, lead in drinking water, wetlands, regulatory 
compliance, cultural and historic resources, industrial hygiene, health and safety, ecological 
resources, endangered species, indoor air quality, biological agents, mold, and high voltage 
power lines, were not included in the scope of work. 

The findings and conclusions presented in this Phase I ESA are the result of professional 
interpretation of the information collected at the time of this study.  This Phase I ESA was not 
an exhaustive search of all available records, nor does it include detailed assessment of all Phase 
I ESA findings.  Geosyntec cannot “certify” or guarantee that any property is free of 
environmental impairment; no warranties regarding the environmental quality of the property 
are expressed or implied.  
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This Phase I ESA did not include the sampling of rock, soil, groundwater, surface water, soil 
vapor, air, or on-Site substances or materials.  Therefore, it is not possible to confirm the 
presence or absence of hazardous substances or petroleum products in the environments 
associated with the property. 

The findings of this report, to the best of our knowledge, are valid as of the date of this work.  
However, changes in the conditions of a property can occur with the passage of time, whether 
due to natural processes or the works of man on this or adjacent properties.  In addition, changes 
in applicable or appropriate regulations and standards may occur, whether they result from 
legislation, from the broadening of knowledge, or from other reasons.  Accordingly, the findings 
of this report may be invalidated wholly or partially by changes outside our control. 

Specified information contained in this report has been obtained from publicly available sources 
and other secondary sources of information.  Although care has been taken in compiling this 
information, Geosyntec disclaims any and all liability for any errors, omissions, or inaccuracies 
of the third parties in such information and data. 

The work was performed using the degree of care and skill ordinarily exercised under similar 
circumstances by environmental consultants practicing in this or similar localities.  No other 
warranty or guarantee, expressed or implied, is made as to the findings, opinions, conclusions, 
and recommendations included in this report. 

1.6 User Reliance 

This Phase I ESA report has been prepared solely for the benefit of SDG&E.  Geosyntec has 
issued the Phase I ESA report to its client and grants SDG&E the right to rely on the report 
contents.  Except as specifically set forth in Geosyntec’s proposal to SDG&E to perform this 
work, no third party shall have the right to rely on Geosyntec’s opinions rendered in connection 
with the Services without SDG&E’s approval and Geosyntec’s written consent which may be 
conditioned on the third party’s agreement to be bound to acceptable conditions and limitations 
similar to this Agreement. 
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2 USER PROVIDED INFORMATION 

In accordance with ASTM E 1527-13, Geosyntec requested that the user of the Phase I ESA 
provide information that would assist in identifying the possibility of RECs in connection with 
the subject property, including but not limited to: 

• Reviewing title and judicial records for environmental liens or activity and use 
limitations recorded against the subject property; 

• Communicating specialized knowledge or experience that is material to RECs in 
connection with the subject property; 

• Providing information about previous ownership or uses of the property; 

• Providing information on a significantly lower purchase price, if applicable; and 

• Designating personnel who are the most knowledgeable at the Site that will be 
interviewed by Geosyntec personnel. 

2.1 Title Records 

The user did not provide title records for the Site.   

2.2 Environmental Liens 

The user did not report any environmental liens against the property.   

2.3 Specialized Knowledge 

The user did not provide specialized knowledge regarding the Site pertinent to recognized 
environmental conditions.  However, SDG&E provided a summary of prior database findings 
for the Site vicinity (Appendix B).   

2.4 Commonly Known or Reasonably Ascertainable Information 

The user did not provide any commonly known or reasonably ascertainable information material 
to RECs in connection with the property.   

2.5 Valuation Reduction for Environmental Issues 

The user did not report property valuation information for the Site; however, Geosyntec 
understands that SDG&E has owned the Site since at least 1980.       

2.6 Owner, Property Manager, and Occupant Information 

Geosyntec interviewed Ms. Patty Glass, the SDG&E Corporate Real Estate Agent for the Site 
(Section 4.1). 

2.7 Reason for Performing Phase I ESA 

Geosyntec understands that SDG&E has requested this Phase I ESA as part of pending 
redevelopment of the Site as an electrical substation. 
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3 RECORDS REVIEW 

3.1 General 

The following sections present the results of the environmental database search, review of 
reasonably ascertainable historical aerial photographs, topographic maps, fire insurance maps, 
and city directories. 

3.2 Database Search Report 

The database search report was obtained from Environmental Data Resources, Inc. (EDR) 
(Appendix C).  The report documents findings of various federal, state, and local regulatory 
database searches regarding properties with known or suspected releases of hazardous materials 
or petroleum hydrocarbons.  The searches were performed according to ASTM standards for 
Phase I ESA database searches.  A list and description of the databases searched are included 
within the EDR report.   

3.2.1 Site 

The Site was identified with in the EDR US Historical Auto Stations database as a gasoline and 
oil service station in 1927, 1930, 1933, and 1943.  Additionally, the Site may also be listed with 
the address of 3526 Kettner Boulevard as a historical gasoline station in 1970.   

3.2.2 Adjoining Properties 

Numerous properties adjoining the Site were identified in the databases searched by EDR.  
Several historical auto stations were formerly located along Pacific Highway southwest of the 
Site and along India Street northeast of the Site, including a Chevron located at 3535 India 
Street (approximately 350 feet northeast of the Site across Kettner Blvd., Interstate-5, and India 
Street) which has had a documented release of gasoline from an underground storage tank 
(UST) to groundwater upgradient of the Site.  The rental car facility southeast of the Site 
formerly contained several gasoline, diesel fuel, and waste oil USTs; and several small quantity 
generators of hazardous wastes were located northwest of the Site.  However, the most notable 
adjoining property is the former Baron-Blakeslee facility (currently referred to as Honeywell, 
Inc., the existing responsible party) which adjoins the Site to the northwest across Vine and 
California Streets (approximately 250 feet northwest).  The Honeywell facility is listed as a 
former transportation, storage, and disposal facility that included aboveground storage tanks 
(ASTs) and USTs that resulted in the release of chlorinated solvents and other hazardous 
substances to soil and groundwater.  Remediation is ongoing with regulatory oversight from the 
California Department of Toxic Substances Control (DTSC).   

Based on the regulatory database listings identified by EDR, and the nature of activities 
associated with former and current occupants of properties adjoining the Site, it is likely that 
soil, groundwater, and/or soil vapor at the Site have been impacted by hazardous substances or 
petroleum products.  
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3.2.3 Properties within ½-Mile of the Site 

Numerous properties within ½ mile of the Site were identified with releases of hazardous 
substances or petroleum products.  Topographic and hydraulically upgradient or cross-gradient 
properties include several gasoline service stations, automotive repair facilities, rental car 
facilities, and drycleaners.  Notable downgradient facilities include various aerospace 
manufacturing facilities and airport fueling facilities.  Based on the regulatory database listings 
identified by EDR, the nature of activities associated with these facilities, and the number of 
facilities identified within ½ mile of the Site, it is likely that some of these properties have 
adversely impacted soil, groundwater, and/or soil vapor at the Site with hazardous substances or 
petroleum products. 

3.2.4 Properties within One Mile of the Site 

Five properties within one mile of the Site were identified in RCRA CORRACTS or CERCLIS 
databases.  The most notable listing is the Honeywell, Inc. (Baron-Blakeslee) facility which 
adjoins the Site to the northwest which is reportedly responsible for releases of chlorinated 
solvents and other hazardous substances to soil and groundwater in the Site vicinity.  No other 
notable properties within one mile of the Site were identified by EDR in the Federal NPL site 
list, Federal RCRA CORRACTS facilities list, Department of Defense (DOD) Facilities list, or 
the state or tribal-equivalent NPL list. 

3.2.5 Summary of Database Review 

Based on a review of the database search report provided by EDR, the Site was previously 
occupied by at least one gasoline service station.  Records indicate a gasoline service station 
was located at the Site during two separate intervals, from 1927 to 1943, and in 1970.  No 
indications of a release from fuel tanks at the Site were noted.   

The Site vicinity has been used extensively for industrial purposes since the early 1900s.  
Adjoining properties have been identified for releases of hazardous substances and petroleum 
products to soil and groundwater upgradient and cross-gradient from the Site.  Based on the 
nature, proximity, and quantity of the facilities identified in the Site vicinity, it is possible that 
soil, groundwater, and/or soil vapor at the Site have been impacted by hazardous substances or 
petroleum products.  

A review of the list of “orphan sites” identified by EDR in their database search suggests 
insufficient information is available to accurately plot the properties, or that based on the 
available information presented, the properties do not appear to be located near the Site.  

3.3 Historical Aerial Photographs, Topographic Maps, and Sanborn Maps 

Historical aerial photographs (aerials) from 1953 to 2012, USGS topographic (topos) maps for 
years 1904 to 1991, and Sanborn Maps (Sanborns) from 1921 to 1970 were received from EDR 
and are provided in Appendices D, E, and F, respectively.  Geosyntec also reviewed aerials 
dated: 1953, 1964, 1972, 1980, 1981, 1989, 1990, 2003, and 2005 online at 
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www.historicaerials.com; from 1994, 1996, 1998, and 2000 through 2013 online with 
GoogleEarth; and viewed aerials from 1928 at the San Diego County, Department of 
Cartographic Services [HistoricAerials, 2014; GoogleEarth, 2014].  A summary of the aerials, 
Sanborns, and topos reviewed is included below. 

• The oldest available topo indicates that a railroad corridor was present by 1904 near the 
existing railroad corridor which adjoins the Site to the southwest.   

• The oldest available Sanborn from 1921 indicates the Site was vacant land with Kettner 
Boulevard, Vine Street, and the railroad corridor established along the Site boundaries.  
Additionally, Upas Street was present along the southeastern Site boundary.  Sporadic 
dwellings are plotted on adjoining properties.  The 1928 aerial indicated the Site was 
vacant land.   

• The Sanborn from 1950 depicts a chemical warehouse on an adjoining property 
northwest of the Site across Vine/California Streets.  By 1953, the Site was developed as 
a paved parking lot.  Additionally, Upas Street no longer defined the southeastern Site 
boundary and terminated at Kettner Boulevard, and the new adjoining property to the 
southeast appeared to be used for residential dwellings.  Southwest of the Site, Pacific 
Highway (Hwy 101) was present and significant hydraulic filling had occurred in the 
northeast portion of San Diego Bay for Lindbergh Field Municipal Airport and industrial 
structures.  By 1956, the first of several adjoining printing facilities was present north of 
the Site.   

• By 1966 construction of the Interstate-5 Freeway was in progress adjoining northeast of 
the Site, and by 1967, a gas and oil service station was plotted northeast of the Site, 
northeast of the intersection of Vine Street and India Street, and a used building 
materials facility was present adjoining the Site to the southeast.    

• By 1969 a gasoline filling station was present on the northern portion of the Site.     

• By 1970 the gasoline filling station was present northeast of the Site along India Street 
(350 feet northeast).  

• By 1975, the Site was vacant.  The northern portion of the Site formerly occupied by the 
gas station appeared to be unpaved, and the remaining portion of the Site appeared 
paved.  

• By 1980 the Site was used as a parking lot similar to its current configuration.   

• By 2009, the adjoining chemical warehouse facility (Honeywell/Baron-Blakeslee) 
located approximately 250 feet northwest of the Site had been redeveloped as a parking 
lot, and by 2010 was used as a rental car facility similar to present.   
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3.4 City Directories 

City Directories were searched by EDR for selected years from 1903 to 2013 to assess 
occupancy at the Site and adjoining properties (Appendix G).  The Site address (3550 Kettner) 
was identified in the city directory listings from 1927 through 1945 as gasoline service station, 
and from 1980 through 2013 as the Park ‘N Ride.  The Site appears to also formerly have been 
associated with the address 3526 Kettner Boulevard which included a Shell Service Station in 
1970.    

Notable adjoining properties included the following: 

• Battery manufacturing facility (San Diego Lead Products and T. Frank Battery 
Manufacturing) northwest of the Site across Vine Street (3449 California St.) from 1933 
through 1952; 

• Chemical manufacturing/recycling facility (Bateman Chemical and Baron-Blakeslee, 
now Honeywell, Inc.) 250 feet northwest of the Site (3596 California St.) from 1952 to 
2008; 

• Car rental facility (Hertz) southeast of the Site (3420 Kettner Blvd.) from 1991-2013; 
previously occupied by a lumber and supply company beginning in 1955; 

• Gasoline service station (Chevron) northeast of the Site across Kettner Blvd., Interstate-
5, and India St. (3535 India St.) from 1975 through 2013; and   

• Auto repair facility (Jeff’s Garage) northeast of the Site (3515 Kettner Blvd.) in 1961. 

3.5 Local Regulatory Agencies 

Geosyntec contacted the following federal, state, and local agencies and accessed associated 
online databases to identify information pertaining to the Site and applicable adjoining 
properties.  Documents received from the agencies are provided in Appendix B: 

• United States Environmental Protection Agency (USEPA) and MyPropertyInfo 
Database; 

• DTSC and EnviroStor Database; 

• California Department of Oil, Gas, and Geothermal Resources (DOGGR) Database; 

• San Diego Regional Water Quality Control Board (RWQCB); 

• State Water Resource Control Board (SWRCB) GeoTracker Database; 

• San Diego Air Pollution Control District (APCD); 

• San Diego Department of Environmental Health; 

• San Diego Building Department; 

• San Diego Fire Department; and 
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• San Diego Industrial Wastewater Control Program. 

 

No evidence of RECs at the Site was identified in files and correspondence received from the 
above-referenced agencies.  However, review of documents reviewed in above-referenced 
publically-accessible online databases did identify facilities in the Site vicinity that have been 
documented with releases of hazardous substances and petroleum products to the subsurface 
that may have impacted the Site.  Pertinent documents relating to the adjoining facilities are 
provided in Appendix B.   

The most notable facility identified is the Honeywell International, Inc. (former Baron-
Blakeslee facility) which adjoins the Site to the northwest across Vine and California Streets 
(Figure 2).  Based on review of files obtained from the SWRCB’s GeoTracker database and 
DTSC’s EnviroStor database, the former Baron-Blakeslee facility was initially operated as a 
chemical manufacturing facility (1952-1969) and was later converted to a hazardous chemical 
recycling/disposal facility (1969-1993), including chlorinated and fluorinated solvents.  
Following cease of operations at the facility in 1993, several investigations were performed at 
the facility under regulation of the DTSC which identified significant concentrations of 
chlorinated hydrocarbons in soil, groundwater, and soil vapor at that property, including 
concentrations indicative of dense non-aqueous phase liquid.  Based on reported soil vapor 
concentrations, a land use covenant was established to restrict the Honeywell property from use 
as a residence, hospital, school, or other sensitive land uses.  

Based on the Site’s designation with non-beneficial groundwater uses, many cases listed nearby 
the Site have been closed with residual impacts in place.  Three closed leaking UST facilities 
(3625, 3585, and 3535 India Street) are located upgradient of the Site within ¼ mile.   

As of the date of this report, responses have not been received from the Fire Department or 
APCD.  If files are received after finalization of this report which change the conclusions herein, 
an addendum will be prepared.   

3.6 Previous Site Assessment Reports 

No previous environmental site assessment reports were identified for the Site; however, a prior 
preliminary geotechnical and geologic hazards report prepared for the Site by Geosyntec in 
2013 was reviewed for indications of environmental impacts at the Site [Geosyntec, 2013].  The 
previous geotechnical evaluation at the Site included five soil borings and referenced prior test 
pits advanced at the Site (including two soil borings and one test pit located within the footprint 
of the former gasoline station at the Site).  The report indicated that a former gasoline station 
may have been present at the Site; therefore, soil was screened in the field with a PID during 
advancement of soil borings to evaluate organic vapors in the soil; however, no soil samples 
were retained for environmental laboratory analysis.  The report indicated that no measurable 
concentrations of organic vapors were detected in soil screened at the Site.  In addition to the 
soil screening, the report noted no obvious indications of impacts at the Site.   
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4 INTERVIEWS 

4.1 Interview of Property Owner 

On 4 April 2014 Geosyntec interviewed Ms. Patty Glass, SDG&E Corporate Real Estate Agent.  
During the interview, questions were asked regarding Site use and conditions, typical of a Phase 
I ESA interview in accordance with ASTM E 1527-13.   

Ms. Glass indicated that she has been affiliated with the Site since August 2013, but that 
SDG&E purchased the Site in 1976 with the intent to build a substation at the Site in the future.  
Based on her knowledge, the Site was vacant land at the time of purchase and has been leased to 
various parking lot operators since then.  Ms. Glass indicated that the existing lease with Park 
‘N Ride for the Site will be terminated on 1 March 2015.   

When asked about the presence of hazardous substances or petroleum products, tanks, drums, 
wells, or drains at the property, Ms. Glass indicated that the she is not aware of any, and that the 
list specifically prohibits the storage or use of hazardous materials at the Site.   

Ms. Glass reported that she had no knowledge of spills, leaks, or environmental incidents 
associated with the property.   

4.2 Interview of State and/or Local Officials 

No case managers were identified at any of the regulatory agencies which may have had files 
related to the Site; therefore, interview of regulatory personnel was not performed. 
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5 SUMMARY OF SITE RECONNAISSANCE 

5.1 Methodology 

The following section summarizes observations made during the Site reconnaissance performed 
by Mr. Douglas Baumwirt, PG of Geosyntec, on 28 March 2014.  The Site reconnaissance 
included a walking survey of the Site.  The adjoining properties were inspected by driving on 
public roads.  Figure 2 depicts the Site vicinity and features as identified during the Site 
reconnaissance.  Photographs taken during the Site reconnaissance are included in Appendix H.   

5.2 Reconnaissance Observations 

A summary of the reconnaissance observations is provided in Table 1. 
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6 SUMMARY OF FINDINGS 

Geosyntec performed a Phase I Environmental Site Assessment in conformance with the scope 
and limitations of ASTM Practice E 1527-13 of the proposed Vine Substation property located 
at 3550 Kettner Boulevard, San Diego, California.  This assessment revealed the following: 

6.1 Site Conditions and Use 

The Site is approximately rectangular in shape, comprises approximately 1.5 acres, and is 
located on the corner southwest of Kettner Boulevard and southeast of Vine Street (Figures 1 
and 2).  The Site can be accessed by a gate along Vine Street.  The Site is currently occupied by 
a Park ‘N Fly Airport Parking lot.  The Site is surrounded by a chain link fence and paved with 
asphalt.  The Site includes approximately 220 parking stalls, a guard shack, and a wooden 
storage shed (Figure 3). 

6.2 Offsite Conditions and Use 

Northwest of the Site across Vine Street is a commercial property occupied by Rush Press 
(formerly occupied by a battery manufacturing facility) and a vacant lot formerly occupied by 
Honeywell (formerly Baron-Blakeslee hazardous waste recycling/disposal facility); northeast of 
the Site across Kettner Boulevard, Interstate-5 Freeway corridor, and India Street are a gasoline 
service station, commercial properties, and a residence; southeast of the Site is a vacant rental 
car facility including a car wash, fueling area, and parking lot; and southwest of the Site across a 
railroad corridor and Pacific Highway are parking lots (Figure 2).   

The Site is located in an area used extensively for industrial purposes since the early 1900s, 
including aerospace manufacturing facilities, airport support facilities, chemical manufacturing, 
automotive fueling and service stations, drycleaners, and other commercial and residential 
properties.   

6.3 Data Gaps 

Based upon the available information, it is believed that data gaps exist but have not affected the 
identification of RECs at the Site.  Following a thorough investigation, it appears that “data 
gaps” as defined by ASTM, exist for the Site as follows: 

• Responses to file review requests for the Site have not been received from each agency. 

• A discrepancy exists between data sources regarding the earliest use of the Site as a 
gasoline service station.  Historic city directories indicate the Site included a service 
station as early as 1927; but physiographic sources do not confirm the existence of a 
service station at the Site during that time period.  However, sources agree that a service 
station was present at the Site beginning in 1969.  Therefore, this discrepancy does not 
represent data failure and has not precluded the identification of RECs at the Site for the 
former presence of a service station.   
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• Pertinent regulatory agencies (RWQCB and DEH) reported that documents pertaining to 
the onsite service station(s) and the nature and removal of fuel tanks at the Site do not 
exist.  However, based on the time period the former service station(s) at the Site has 
been classified as a REC.  Therefore, the lack of documentation regarding fuel tanks at 
the Site has not precluded the identification of RECs at the Site.    

6.4 Recognized Environmental Conditions  

We have performed a Phase I Environmental Site Assessment in conformance with the scope 
and limitations of ASTM Practice E 1527-13 of the Site which encompasses approximately 1.5 
acres located at 3550 Kettner Boulevard, San Diego, California.  Any exceptions to, or deletions 
from, this practice are described in Section 6.3 Data Gaps of this report.  This assessment has 
revealed no evidence of Recognized Environmental Conditions, Controlled Recognized 
Environmental Conditions, or Historical Recognized Conditions in connection with the 
property, with the following exceptions: 

Recognized Environmental Conditions 

• The Site was formerly used as a gasoline service station and automotive repair facility.  
Although documentation regarding removal of fuel tanks from the Site has not been 
identified, based on the time period of operation of the former service station and repair 
facility at the Site, the possibility exists for a release of petroleum products to have 
occurred at the Site.  However, geotechnical soil borings advanced at the Site did not 
identify obvious impacts or the presence of existing USTs at the Site.  Therefore, the 
magnitude of the possible release is likely insignificant.   

• An adjoining parcel located approximately 250 feet northwest of the Site across Vine 
and California Streets formerly contained a chemical manufacturing facility and 
hazardous waste disposal/recycling facility (Honeywell/formerly Baron-Blakeslee). 
Chlorinated hydrocarbons and other hazardous substances have been released to soil and 
groundwater from the former facility.  Based on available groundwater analytical data, 
the potential exists for the release to have impacted groundwater or soil vapor at the Site 
with diluted concentrations of volatile organic compounds.  This case remains open with 
the DTSC, but a land use restriction covenant for the Honeywell facility indicates the 
property, as remediated to date, is acceptable for use as a non-occupied property with 
restricted uses.  Therefore, this adjoining facility does not appear to present a significant 
risk to the proposed future Site use as an electrical substation.   

• Based on the Site vicinity history and presence of several additional facilities in the Site 
vicinity (including a battery manufacturing facility, aerospace manufacturing facilities, 
drycleaners, paint shops, and other facilities documented to handle hazardous materials 
and petroleum products), it is possible that releases from these facilities have migrated in 
groundwater or soil vapor to the Site.   

Historical Recognized Environmental Conditions 

• Several documented releases of petroleum products from upgradient gasoline service 
stations may have impacted soil, groundwater, and/or soil vapor at the Site.  However, 
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due to the non-beneficial groundwater use designation for the Site vicinity, these cases 
have been closed and do not appear to present a significant risk to the proposed future 
Site use as an electrical substation.   

6.5 De Minimis Conditions 

De minimis conditions are environmental conditions which generally do not present a threat to 
human health or the environment and that generally would not be the subject of enforcement 
action if brought to the attention of the appropriate governmental agencies.  Conditions 
determined to be de minimis are not RECs.  De minimis conditions at the Site include: 

• The existing railroad corridor present along the southwestern Site boundary has been 
present prior to 1904.  Railroads are commonly associated with shallow soil impacts 
relating to heavy metals and wood preservatives.  However, the railroad corridor is 
topographically downgradient from the Site, and no evidence of impacts to soil or 
groundwater from the railroad tracks near the Site was identified.  
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7 CERTIFICATION 

This environmental site assessment (ESA) was prepared in accordance with the scope of work, 
terms and conditions described in Geosyntec’s proposal dated 21 March 2014.  This proposal 
incorporated by reference the ASTM Standard E 1527-13, Standard Practice for Environmental 
Assessments: Phase I Environmental Site Assessment Process. 

“I declare that, to the best of my professional knowledge and belief, I meet the definition of 
Environmental Professional as defined in §312.10 of 40CFR 312 and I have the specific 
qualifications based on education, training, and experience to assess a property of the nature, 
history, and setting of the subject property.  I have developed and performed the all appropriate 
inquiries in conformance with the standards and practices set forth in 40 CFR part 312.” 

 

 

 

__________________________________    18 April 2014  
Douglas Baumwirt      Date 
California Professional Geologist No. 8745 
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TABLES 



Table 1
Summary of Site Reconnaissance

Proposed Street Substation
San Diego, California

ASTM Section Feature or Condition Description

9.4.1.1 & 9.4.1.2 Current and Former Property Usage The Site is currently used as a parking lot, including a guard shack.  Previous Site usage included a gasoline service station.

9.4.1.3 & 9.4.1.4 Current and Former Adjoining Property Usage

The adjoining property to the south is vacant, but was formerly used as a rental car facility, and currently include the car wash and gasoline AST.  Adjoining property to the west is a 
railroad corridor followed by commercial properties including a termite and pest control facility, Pacific Highway, and parking lots.  Adjoining property to the north across Vine 
Street is a commercial building occupied by Rush Press.  A former solvent recycling facility (Barron-Blakeslee) formerly occupied a vacant area across Vine Street northwest of the 
Site.  East of the Site across Kettner Blvd is the Interstate-5 Freeway corridor followed by India Street and a gasoline service station.  

9.4.1.5 Current and Former Use of Surrounding Area The Site vicinity is currently used for a mix of commercial, and industrial activities. The area formerly including various additional industrial facilities and residential properties.  

9.4.1.6
Geology, Hydrogeology, Hydrology, Topography of 
Site and Adjoining Properties

The Site is located on fill, colluvium, and old paralic deposits of silts, sands, and cobbles.  The Site slopes gently toward the southwest toward the railroad corridor.  Groundwater is 
approximately 25 feet below the ground surface, and flows toward the south.  

9.4.1.7 Onsite Structures Two structures were observed onsite, a guard shack at the entrance, and a wooden shed in the northwest corner of the Site.  

9.4.1.8 Roads and Parking Areas The Site is a parking lot, paved with asphalt.  

9.4.1.9 Potable Water supply A water source was not observed onsite.  

9.4.1.10 & 9.4.4.7 Sewage Disposal or Septic Systems Sewage or septic systems were not observed onsite.  

9.4.2.3 & 9.4.2.8 Hazardous Substances or Petroleum Products No evidence of hazardous substances or petroleum products was observed onsite, except for small quantities contained within the cars parked onsite.  

9.4.2.4 Underground Storage Tanks No known USTs are currently present at the Site.

9.4.2.4 Above-ground Storage Tanks No known ASTs are currently present at the Site; however, a gasoline AST was observed on the property adjoining southeast of the Site, approximately 25 feet from the Site 
boundary.  

9.4.2.5 Odors No suspicious odors were noted.  

9.4.2.6 Pools of Liquids No pools of liquid were observed onsite.  

9.4.2.7 Drums and Containers  > 5 Gallons No drums or containers were observed onsite.  

9.4.2.9 Unidentified Substances/Containers No unidentified substances were observed onsite.  

9.4.2.10 PCB Items Evidence of PCB-containing items was not observed onsite.  

9.4.3.1 Heating and Cooling Systems No evidence of heating or cooling systems was observed onsite. 

9.4.3.2 Stains/Corrosion No interior staining was observed.  

9.4.3.3 Drains and Sumps No drains were observed onsite.  

9.4.4.1 Pits, Ponds, or Lagoons (Onsite and Adjoining) No pits, ponds, or lagoons observed onsite.  

9.4.4.2 Stained Soil or Pavement Minor staining was observed on pavement in parking stalls at the Site, but none indicative of a significant release to the subsurface.  

9.4.4.3 Stressed Vegetation No stressed vegetation was observed at the Site. 

9.4.4.4 Solid Waste No evidence of solid waste disposal was observed onsite.  

9.4.4.5 Wastewater or Stormwater Discharge Surface water appears to flow southwesterly across the Site to a concrete swale along the Site boundary which conveys surface water to a storm drain.  

9.4.4.6 Wells No wells were observed at the Site.

Interior and Exterior Observations

General Site Setting

Interior Observations

Exterior Observations

Table 1.Summary of Site Recon.Vine Sub.xlsx 1 of 1
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CAREER SUMMARY 

Mr. Baumwirt joined Geosyntec Consultants in 2005 after working in the legal and geotechnical 
consulting fields.  Representative experience includes the performance of Phase I Environmental 
Site Assessments (ESAs); extensive work plan preparation and implementation; coordination and 
mobilization of diverse field activities; sample collection; statistical analyses; preparation of 
groundwater monitoring, phase II environmental site assessment, site conceptual model, and 
many other reports; and project management for a wide variety of projects and budgets.  Mr. 
Baumwirt’s diverse background and multidisciplinary professional experience enables him to 
provide innovative and valuable services to a broad range of project types.  

Environmental Assessment and Due Diligence Services 

Mr. Baumwirt has performed more than 100 Phase I ESAs throughout the United States in 
accordance with ASTM standards to evaluate the presence of Recognized Environmental 
Conditions (RECs) associated with the subject properties.  The Phase I ESAs have involved a 
variety of property types and proposed usages, including: 

 Large remote rural properties  Industrial manufacturing facilities 

 Petroleum distribution facilities/pipelines  Aviation/aerospace manufacturing 

 Large-scale linear projects (mixed uses)  Rail and transit facilities 

 Pesticide manufacturing/distribution  Mines 

 Concrete and asphalt production/distribution  Schools 

 Large and small agricultural properties  Salvage yards   

 Commercial wholesale and retail facilities  Dry cleaners 

 Biosolids processing and composting  Service stations 

 Electricity generating/transmission facilities  Landfills and burn dumps 

 Residential properties   Former military installations 

Based on the results of Phase I ESAs, additional due diligence services have included numerous 
Phase II site characterizations to assess potential impacts resulting from historical activities.  
Activities conducted include surface geophysical surveys; asbestos and lead-based surveys and 
abatement; soil, soil vapor, groundwater and surface water assessments; human health risk 

DOUGLAS J. BAUMWIRT, PG 
Senior Geologist 

Phase I Environmental Site Assessments 
Phase II Site Characterization 

Environmental Liability Valuation 
Contaminated Site Mitigation/Remediation 

Mineral Remoteness Evaluations 
Hazardous Materials Management 

Litigation Support 
Project Management 
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assessments; feasibility studies; developing estimated site cleanup costs and liability valuation; 
developing cleanup goals based on the current and/or future intended site usage; regulatory 
support and coordination; and litigation support. 

Examples of the range of due diligence services provided by Mr. Baumwirt include: 

Phase I Environmental Site Assessment and Phase II Site Characterization, Four Corners 
Generating Station, Southern California Edison 

The Four Corners Generating Station (FCGS) is a coal-burning power plant located in 
northwestern New Mexico on land leased by the Navajo Nation.  Since initiation of the plant in 
1959, coal-combustion residuals have been disposed onsite and on adjoining properties.  
Geosyntec was contracted to perform a suite of due diligence services for the site to evaluate the 
potential environmental liabilities associated with the possible sale of the client’s interest in the 
FCGS.  Mr. Baumwirt managed and performed a large-scale Phase I ESA for the site in 
accordance with ASTM Standard E 1527-05.  Due to the complex site history, large facility size, 
and client’s planned end use of the study, the Phase I ESA report was prepared using a unique 
table and figure-based report format that tabulated and visualized the findings for the Site.  
Subsequently, Mr. Baumwirt managed and performed a comprehensive Site Characterization 
which included advancement of more than 70 soil borings and collection of groundwater, 
sediment, and surface water samples.  The phase II report included a comprehensive summary of 
findings for the due diligence investigation and a site conceptual model based on site specific 
findings and historical records. 

Phase I Environmental Site Assessment, 120-Mile Sunrise Powerlink, San Diego Gas & 
Electric 

Mr. Baumwirt served as project manager and primary author of a Phase I Environmental Site 
Assessment to identify potential presence of contamination within the right-of-way which may 
affect construction, mobilize contaminants, and/or expose workers or the public for the 
construction of the approximately 120-mile transmission corridor.  Due to the urgent nature of the 
project and investigation per the request of the client, Geosyntec was able to perform the site 
assessment and provide a draft executive summary to the client within 10 days of the site 
reconnaissance, and a draft Phase I ESA report within 30 days of authorization to proceed. The 
entire 60-square mile site assessment and final reporting was completed on schedule within 45 
days.  Subsequently, as additional properties were considered for purchase for the project, 42 
addenda to the initial Phase I ESA were prepared on expedited schedules.   

Phase II Environmental Site Assessments, 120-Mile Sunrise Powerlink, San Diego Gas & 
Electric 

Geosyntec has performed seven expedited Phase II Environmental Site Characterizations for 
properties throughout the planned Sunrise Powerlink project alignment in the backcountry of San 
Diego County to characterize the nature and extent of existing contamination, and provide 
remedial cost estimates to demolish constructed features, remove contaminated materials, and 
restore impacted properties to their pre-developed conditions.  Sites assessed have included 
several properties adjoining agricultural chemical manufacturing sites, former agricultural 
facilities, industrial facilities, and rural residences.  At the request of the client, in some cases, soil 
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and groundwater site characterization investigations were scoped, implemented, and reported 
within two weeks.  Additionally, due to SDG&Es observation of our outstanding project 
management and work product, SDG&E tasked Mr. Baumwirt to manage three other SDG&E 
subcontractors to coordinate the presentation of findings to the California Public Utilities 
Commission. 

Phase II Environmental Site Assessment of Former Agricultural Lands, 120-Mile Sunrise 
Powerlink, San Diego Gas & Electric 

During the performance of a large-scale Phase I ESA for an approximately 120-mile corridor, 24 
former and current agricultural sites were identified in the subject area spanning the remote areas 
of San Diego and Imperial Counties.  To address mitigation measures enforced by the California 
Public Utilities Commission (CPUC), Mr. Baumwirt managed the assessment of shallow soil at 
each site to evaluate the presence of organophosphate and organochlorine pesticides as a result of 
former agricultural site use.  As required by the CPUC, Mr. Baumwirt worked with the local 
Agricultural Commission to prepare a Workplan to address the concerns of agency and to 
adequate assess the sites.  To reduce costs to the client and to construct statistically valid data sets 
for the sites of variable sizes ranging from less than one acre to more than 100 acres, Geosyntec 
utilized statistical methods to determine the minimum amount of sample points necessary to be 
considered representative.  Field sampling and reporting was completed in less than three weeks, 
and the project was completed ahead of schedule and under budget.   

Mineral Remoteness Evaluations, Mitigation Properties, San Diego Gas & Electric 

To address requirements related to environmental permits for major capital improvement projects, 
SDG&E acquired a number of rural open space properties for donation to various conservation 
agencies.  To establish conservation easements on these properties, Geosyntec performed mineral 
remoteness evaluations for five rural properties to address potential conflicts related to severed 
estates, where mineral rights and surface estates for a given property are reserved separately on 
the property’s title.  The purpose of the mineral remoteness evaluations was to determine if the 
probability of future implementation of mining activities at the surface of the site is so remote as 
to be considered negligible.  The five evaluations were performed on time and under budget. 

Phase I and Phase II Environmental Site Assessments, Confidential Home Improvement 
Retailer, Various Locations 

Mr. Baumwirt has assisted in conducting and reviewing over fifty Phase I ESAs for various 
proposed and operating home improvement retail store locations throughout the United States.  
Historical property uses at these sites include agricultural, rural, commercial, and industrial uses.  
Each Phase I ESA report was prepared in accordance with current ASTM E 1527 Standard 
Practice for ESAs.  Mr. Baumwirt has prepared and implemented workplan’s for over ten Phase 
II ESAs for various proposed development locations throughout California from San Diego to 
Crescent City.  Phase II ESA investigations included soil, soil vapor, and/or groundwater 
sampling for recognized environmental conditions identified in previous reports and in many 
instances performed coordination and oversight of asbestos and lead-based paint abatement 
contractors.  At the client’s request, special coordination was often implemented to preserve the 
confidential nature of the investigation and/or difficult access issues.   
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Site Closure Assessment, Former SoilServe Facility, Wilbur-Ellis Company, Brawley, 
California  

A retail agricultural chemical distribution facility leased an approximately 2.5-acre property for 
approximately 5 years.  Geosyntec was contracted by WECO to perform a site closure assessment 
of the site after operations had ceased, to assess and document the conditions at the site prior to 
termination of the site lease.  Mr. Baumwirt managed and performed the assessment on an 
expedited basis which included an initial site reconnaissance to observe site conditions and 
interview facility personnel, and a second phase to collect and analyze soil samples.  The suite of 
analytical testing was specifically developed to include only chemicals of concern which were 
handled at the site by the client, including certain metals, chlorinated herbicides, 
organophosphorus compounds, fertilizer compounds, and petroleum hydrocarbons.  Geosyntec 
delivered a concise report which clearly documented site conditions at the time the client’s lease 
was terminated for the site. 

Soil Management Planning and Monitoring, San Diego Gas & Electric.   

Geosyntec previously performed a Phase I ESA for a linear project which identified several areas 
with likely existing soil and groundwater contamination along the proposed project’s 
underground construction alignment.  To prevent improper handling of contaminated soil and 
water, Mr. Baumwirt prepared a site-specific Soil Management Plan and managed the 
implementation of soil monitoring throughout construction in the vicinity of the previously 
identified areas of concern.  Implementation included coordination with numerous construction 
contractors, identifying and screening impacted soil in the field, ensuring proper waste 
characterization, documenting field activities, and providing safety instruction to crews.  
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California Professional Geologist No. 8745 
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April 4, 2014 
 
Project Name:  San Diego 
 
Geosyntec Consultants 
10875 Rancho Bernardo Road, Suite 200 
San Diego, CA  92127 
 
Attention:  Doug Baumwirt 
  
Dear Mr. Baumwirt 
 
Attached is the Environmental (Hazardous/Toxic Waste) Records Search Summary of the Southwest Corner of 
Vine Street & Kettner Blvd., 3548 & 3550 Kettner Blvd., APN 451-690-18-00 (“San Diego”) site located in 
San Diego, California.  Environmental Support Services (“ESS”) received the request on March 24, 2014 (See 
Appendix A).  Should you have any questions regarding the summary, please call. 
 
 
Sincerely, 
Environmental Support Services 
 

 
Shannon Castagno 
Project Manager    
Shannon@EnvironmentalSupportServices.com                 
 

mailto:Shannon@EnvironmentalSupportServices.com


 
 

Records Search Summary 
 

 
Company:   Geosyntec Consultants 
 
Project Name:   San Diego 
 
Attention:   Doug Baumwirt 
 
Street Address of Property: Southwest Corner of Vine Street & Kettner Blvd. 
    3548 & 3550 Kettner Blvd. 
    San Diego, CA 
    APN 451-690-18-00   
 
 
San Diego County Hazardous Materials Management Division 
  
E-mailed request:  3-24-14 & 3-28-14,  Contact:  Joyce Ellman 
 
ESS submitted a request for a records search concerning the San Diego site to Ms. 
Ellman, with the San Diego County Hazardous Materials Management Division (See 
Appendix B).  ESS requested information concerning the utilization, manufacture, 
storage and/or discharge of hazardous materials/waste, and any information concerning 
previous or on-going site investigations/remediations pertaining to hazardous 
materials/waste.  She informed ESS March 27, 2014 that her department did have records 
for APN 451-690-18-00, San Diego, CA (See Appendix B).  As of April 4, 2014 Ms. 
Ellman had not completed ESS’ request for 3548 & 3550 Kettner Blvd., San Diego, CA.  
Should any information concerning the site surface, ESS will immediately forward it to 
Mr. Baumwirt at the Geosyntec Consultants office. 
 
 
United States Environmental Protection Agency – Region IX 
  
On-line request:  3-24-14 & 3-28-14,  Contact:  Ivry Johnson 
 
ESS requested that Ms. Johnson, with the United States Environmental Protection 
Agency – Region IX, check her records for any files/information (such as treatment, 
storage and disposal of hazardous waste) concerning Southwest Corner of Vine Street & 
Kettner Blvd., 3548 & 3550 Kettner Blvd., San Diego, CA and APN 451-690-18-00.  She 
informed ESS on March 25, 2014 & March 28, 2014 that her department received ESS’ 
Freedom of Information request and will respond within (20) working days (See 
Appendix C).  Should any information concerning the site surface, ESS will immediately 
forward it to Mr. Baumwirt at the Geosyntec Consultants’ office.   



 
Department of Toxic Substances Control (DTSC) – Cypress Office 
  
Faxed request:  3-24-14 & 3-28-14,  Contact:  Julie Johnson/Jone Barrio 
 
Previous contacts with the DTSC have disclosed that this office only collects and stores 
information (such as treatment, storage and disposal of hazardous waste) concerning sites 
which have existing businesses, industries, etc. present.  ESS requested that Ms. 
Johnson/Ms. Barrio, with the DTSC, check the file room records for any files/information 
the concerning Southwest Corner of Vine Street & Kettner Blvd., 3548 & 3550 Kettner 
Blvd., San Diego, CA and APN 451-690-18-00 (See Appendix D).  She informed ESS on 
March 25, 2014 & April 1, 2014 that her department had no files/information concerning 
that site (See Appendix D).   
 
Department of Toxic Substances Control (DTSC) – San Diego Office 
  
E-mailed request:  3-24-14 & 3-28-14,  Contact:  Cleo Munoz 
  
Previous contacts with the DTSC have disclosed that this office only collects and stores 
information (such as treatment, storage and disposal of hazardous waste) concerning sites 
which have existing businesses, industries, etc. present.  ESS requested that the Records 
Section, with the DTSC, check the file room records for any files/information concerning 
the Southwest Corner of Vine Street & Kettner Blvd., 3548 & 3550 Kettner Blvd., San 
Diego, CA and APN 451-690-18-00 (See Appendix E).  He informed ESS April 1, 2014 
that his department had no files/information concerning that site (See Appendix E).   
 
 
San Diego Fire Department – Fire Prevention  
  
Mailed request:  3-24-14 & 3-28-14,  Contact:  Beth Carroll 
 
ESS requested that Ms. Carroll, with the San Diego Fire Department, check her records 
concerning the storage of hazardous materials/waste and underground storage tanks with 
regards to the following:  3548 & 3550 Kettner Blvd., San Diego, CA (See Appendix F).  
As of April 4, 2014 Ms. Carroll had not completed ESS’ request.  Should any 
information concerning the site surface, ESS will immediately forward it to Mr. 
Baumwirt at the Geosyntec Consultants office. 
 
 
 
 
 
 
 
 
 



 
City of San Diego – Industrial Waste Program 
   
Faxed request:  3-24-14 & 3-28-14,  Contact:  Public Records Unit  
  
ESS requested that the Public Records Unit, with the City of San Diego – Industrial 
Waste Program, check their records for any information concerning industrial waste 
discharge permits or violations for Southwest Corner of Vine Street & Kettner Blvd., 
3548 & 3550 Kettner Blvd., San Diego, CA and APN 451-690-18-00 (See Appendix G).  
Brian Taylor, with that department informed ESS March 25, 2014 that his department 
had no records for APN 451-690-18-00, San Diego, CA (See Appendix G).  As of April 
4, 2014 Mr. Taylor had not completed ESS’ request for 3548 & 3550 Kettner Blvd., San 
Diego, CA.  Should any information concerning the site surface, ESS will immediately 
forward it to Mr. Baumwirt at the Geosyntec Consultants office. 
 
 
San Diego Building Department  
 
Visited:  3-25-14 & 4-4-14,  Contact:  Stacey Harris & Lorena Grijalva 
 
ESS requested that Ms. Harris and Ms. Grijalva, with the San Diego Building 
Department, provide the building records (all building permits and certificates of 
occupancy) 3548 & 3550 Kettner Blvd., San Diego, CA and APN 451-690-18-00.  Ms. 
Harris informed ESS that her department had no records for APN 451-690-18-00, San 
Diego, CA.  Ms. Grijalva, with that department informed ESS that her department only 
had records for 3550 Kettner Blvd., San Diego, CA (See Appendix H for copies).  No 
further information concerning the site was obtained from the building department at the 
time of the investigation.         
 
 
San Diego Air Pollution Control District (SDAPCD) 
  
E-mailed request:  3-24-14 & 3-28-14,   Contact:  Teresa Cain 
 
ESS submitted a search request concerning active, inactive and sold files for Southwest 
Corner of Vine Street & Kettner Blvd., 3548 & 3550 Kettner Blvd., San Diego, CA and 
APN 451-690-18-00 to Ms. Cain at the SDAPCD (See Appendix I).  She informed ESS 
April 4, 2014 that her department had no records for 3548 & 3550 Kettner Blvd., San 
Diego, CA. 
 
 
 
 
 
 
 



 
Regional Water Quality Control Board (RWQCB) – San Diego Region 
   
E-mailed request:  3-24-14 & 3-28-14,  Contact:  Public Records Unit 
  
ESS requested that the Public Records Unit, with the RWQCB, provide the files for 
Southwest Corner of Vine Street & Kettner Blvd., 3548 & 3550 Kettner Blvd., San 
Diego, CA (See Appendix J).  Rachel O’Donovan, with that department informed ESS 
April 1, 2014 that their department had no records for 3548 & 3550 Kettner Blvd., San 
Diego, CA (See Appendix J). 
 
 
Records Search completed by: 
 
 

 
________________ 
Shannon Castagno 
Project Manager 
Environmental Support Services 
 
The information provided in this report was obtained by a comprehensive examination of public records, public 
information and public servant communications.  The degree of care performed by ESS is equivalent to that exercised 
by environmental companies performing similar records searches. 
 



 
 
 
 
 
 
 
 
 
 

Appendix A 
 

Environmental (Hazardous/Toxic Waste) Records Search 
Order Form 
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From:   Douglas Baumwirt [DBaumwirt@Geosyntec.com]
Sent:   Friday, March 28, 2014 12:06 PM
To:     Shannon Castagno (Shannon@EnvironmentalSupportServices.com)
Subject:        RE: File Review Requests - Vine Street, San Diego, Ca

Hi Shannon,
We got our EDR report for the above-referenced site that has a former gas 
station listed at the site with an address of 3550 Kettner Blvd.  Hopefully 
that helps with the file requests, since I know that some agencies cant search 
without an address.
Happy Friday!!!!
-doug

From: Doug Baumwirt
Sent: Monday, March 24, 2014 6:08 PM
To: Shannon Castagno (Shannon@EnvironmentalSupportServices.com)
Subject: RE: File Review Requests - Vine Street, San Diego, Ca

Here's a map showing the site location.  REDI says the address is "Kettner," 
not sure if that helps.

From: Doug Baumwirt
Sent: Monday, March 24, 2014 2:38 PM
To: Shannon Castagno 
(Shannon@EnvironmentalSupportServices.com<mailto:Shannon@EnvironmentalSupportS
ervices.com>)
Cc: Daniel Pelikan
Subject: File Review Requests - Vine Street, San Diego, Ca

Hi Shannon,
Please initiate a file review for a Phase I ESA for the property located on 
the southwest corner of the intersection Vine Street and Kettner Bouelvard in 
San Diego, CA.  There is no known formal address (currently a parking lot), 
but the SD County APN  is 451-690-1800.
Please contact the following agencies:

*         USEPA

*         DTSC

*         RWQCB

file:///C|/Users/shannon/Desktop/RE%20File%20Review...Requests%20-%20Vine%20Street%20San%20Diego%20Ca.txt (1 of 3)3/28/2014 12:20:18 PM
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*         SD APCD

*         SD DEH (SAM and HMMD)

*         SD Fire Dept

*         SD Industrial Wastewater Control Program

*         SD Building Dept

Please submit your report with whatever responses you have on Wednesday April 
2nd.
Please let me know if you have any questions, or concerns, and please confirm 
that you can take this on.
Thank you!
-Doug

Douglas Baumwirt, PG 8745
Senior Geologist
------------------------------------------------------
10875 Rancho Bernardo Road
Suite 200
San Diego, CA 92127
Direct Phone:  858.716.2922
Office: 858.674.6559
Fax:  858.674.6586
Mobile:  619.992.7743
www.geosyntec.com<http://www.geosyntec.com/>

[Geosyntec_logoV10_USE-THIS]

This electronic mail message contains information that (a) is or may be 
LEGALLY PRIVILEGED, CONFIDENTIAL, PROPRIETARY IN NATURE, OR OTHERWISE 
PROTECTED BY LAW FROM DISCLOSURE, and (b) is intended only for the use of the 
Addressee(s) named herein. If you are not the intended recipient, an 
addressee, or the person responsible for delivering this to an addressee, you 
are hereby notified that reading, using, copying, or distributing any part of 
this message is strictly prohibited. If you have received this electronic mail 
message in error, please contact us immediately and take the steps necessary 
to delete the message completely from your computer system.
[cid:image001.png@01CD84FB.13443FB0]
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From:   Douglas Baumwirt [DBaumwirt@Geosyntec.com]
Sent:   Monday, March 24, 2014 2:38 PM
To:     Shannon Castagno (Shannon@EnvironmentalSupportServices.com)
Cc:     Daniel Pelikan
Subject:        File Review Requests - Vine Street, San Diego, Ca

Hi Shannon,
Please initiate a file review for a Phase I ESA for the property located on 
the southwest corner of the intersection Vine Street and Kettner Bouelvard in 
San Diego, CA.  There is no known formal address (currently a parking lot), 
but the SD County APN  is 451-690-1800.
Please contact the following agencies:

*         USEPA

*         DTSC

*         RWQCB

*         SD APCD

*         SD DEH (SAM and HMMD)

*         SD Fire Dept

*         SD Industrial Wastewater Control Program

*         SD Building Dept

Please submit your report with whatever responses you have on Wednesday April 
2nd.
Please let me know if you have any questions, or concerns, and please confirm 
that you can take this on.
Thank you!
-Doug

Douglas Baumwirt, PG 8745
Senior Geologist
------------------------------------------------------
10875 Rancho Bernardo Road
Suite 200
San Diego, CA 92127

file:///C|/Users/shannon/Desktop/File%20Review%20Requests%20-%20Vine%20Street%20San%20Diego%20Ca.txt (1 of 2)3/24/2014 6:39:24 PM



file:///C|/Users/shannon/Desktop/File%20Review%20Requests%20-%20Vine%20Street%20San%20Diego%20Ca.txt

Direct Phone:  858.716.2922
Office: 858.674.6559
Fax:  858.674.6586
Mobile:  619.992.7743
www.geosyntec.com<http://www.geosyntec.com/>

[Geosyntec_logoV10_USE-THIS]

This electronic mail message contains information that (a) is or may be 
LEGALLY PRIVILEGED, CONFIDENTIAL, PROPRIETARY IN NATURE, OR OTHERWISE 
PROTECTED BY LAW FROM DISCLOSURE, and (b) is intended only for the use of the 
Addressee(s) named herein. If you are not the intended recipient, an 
addressee, or the person responsible for delivering this to an addressee, you 
are hereby notified that reading, using, copying, or distributing any part of 
this message is strictly prohibited. If you have received this electronic mail 
message in error, please contact us immediately and take the steps necessary 
to delete the message completely from your computer system.
[cid:image001.png@01CD84FB.13443FB0]

file:///C|/Users/shannon/Desktop/File%20Review%20Requests%20-%20Vine%20Street%20San%20Diego%20Ca.txt (2 of 2)3/24/2014 6:39:24 PM





 
 
 
 
 
 
 
 
 
 

Appendix B 
 

Request for Records Search to the 
San Diego County HMMD and  

Photocopies Obtained from that Agency 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









































 
 
 
 
 
 
 
 
 
 

Appendix C 
 

Notice of receipt of Freedom of Information ACT  
from the United States Environmental Protection Agency – Region IX 
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From:                              r9foia@epa.gov
Sent:                               Tuesday, March 25, 2014 1:10 PM
To:                                   Shannon@EnvironmentalSupportServices.com
Subject:                          FOIA Request EPA-R9-2014-004985 Submitted

 

This message is to confirm your request submission to the FOIAonline application: View 
Request. Request information is as follows: 

●     Tracking Number: EPA-R9-2014-004985 
●     Requester Name: Shannon Castagno 
●     Date Submitted: Tue Mar 25 16:10:23 EDT 2014 
●     Request Status: Submitted 
●     Description: Site: Southwest corner of Vine Street and Kettner Blvd.  

San Diego, CA 92101  
APN 451-690-1800  
 
1. utilization, manufacture, storage, or discharge of hazardous materials/waste.  
2. previous or on-going site investigations/remediations pertaining to hazardous materials/
waste.  
3. hazardous materials disclosures concerning the site.  
4. information regarding underground and aboveground storage tank present or previously 
found at the site. 
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From:                              r9foia@epa.gov
Sent:                               Friday, March 28, 2014 5:45 PM
To:                                   Shannon@EnvironmentalSupportServices.com
Subject:                          FOIA Request EPA-R9-2014-005124 Submitted

 

This message is to confirm your request submission to the FOIAonline application: View 
Request. Request information is as follows: 

●     Tracking Number: EPA-R9-2014-005124 
●     Requester Name: Shannon Castagno 
●     Date Submitted: Fri Mar 28 20:45:12 EDT 2014 
●     Request Status: Submitted 
●     Description: Site: 3548 & 3550 Kettner Blvd.  

San Diego, CA 92101  
1. utilization, manufacture, storage, or discharge of hazardous materials/waste.  
2. previous or on-going site investigations/remediations pertaining to hazardous materials/
waste.  
3. hazardous materials disclosures concerning the site.  
4. information regarding underground and aboveground storage tank present or previously 
found at the site. 

file:///C|/Users/shannon/Desktop/FOIA%20Request%20EPA-R9-2014-005124%20Submitted.htm3/29/2014 12:42:28 PM
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Appendix D 
 

Request for Records Search to the 
Department of Toxic Substances Control – Cypress Office and 

Response from that Agency 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
March 24, 2014 
  
Dept of Toxic Substances Control 
Cypress Office 
5796 Corporate Avenue 
Cypress, CA  90630 
 
Attention:  Julie Johnson/Jone Barrio 
 
Dear Julie/Jone, 
 
Please check for any files/information on the following site: 
 
 
Site: Southwest corner of Vine Street and Kettner Blvd. 

San Diego, CA  92101 
 APN 451-690-1800 
 (see attached map) 
   

  
Sincerely, 
Environmental Support Services 
 

 
Shannon Castagno 
Project Manager    
Shannon@EnvironmentalSupportServices.com                 
 

mailto:Shannon@EnvironmentalSupportServices.com




 
 
 
 
 
March 28, 2014 
  
Dept of Toxic Substances Control 
Cypress Office 
5796 Corporate Avenue 
Cypress, CA  90630 
 
Attention:  Julie Johnson/Jone Barrio 
 
Dear Julie/Jone, 
 
Please check for any files/information on the following site: 
 
 
Site:  3548 & 3550 Kettner Blvd. 
         San Diego, CA  92101 
   

  
Sincerely, 
Environmental Support Services 
 

 
Shannon Castagno 
Project Manager    
Shannon@EnvironmentalSupportServices.com                 
 

mailto:Shannon@EnvironmentalSupportServices.com






 
 
 
 
 
 
 
 
 
 

Appendix E 
 

Request for Records Search to the 
Department of Toxic Substances Control – San Diego Office and 

Response from that Agency 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
March 24, 2014 

 
Dept of Toxic Substances Control 
San Diego Office 
9174 Sky Park Court, Suite 150 
San Diego, CA   
 
Attention:  Cleo Munoz/Records/File Room 
 
Dear Cleo Munoz, 
 
Please check for any files/information on the following site: 
 
Site: Southwest corner of Vine Street and Kettner Blvd. 

San Diego, CA  92101 
 APN 451-690-1800 
 (see attached map) 
 
   

  
Sincerely, 
Environmental Support Services 
 

 
Shannon Castagno 
Project Manager    
Shannon@EnvironmentalSupportServices.com                 
 

mailto:Shannon@EnvironmentalSupportServices.com




 
 
 
 
 
March 28, 2014 

 
Dept of Toxic Substances Control 
San Diego Office 
9174 Sky Park Court, Suite 150 
San Diego, CA   
 
Attention:  Cleo Munoz/Records/File Room 
 
Dear Cleo Munoz, 
 
Please check for any files/information on the following site: 
 
Site:  3548 & 3550 Kettner Blvd. 
         San Diego, CA  92101 
 
   

  
Sincerely, 
Environmental Support Services 
 

 
Shannon Castagno 
Project Manager    
Shannon@EnvironmentalSupportServices.com                 
 

mailto:Shannon@EnvironmentalSupportServices.com






 
 
 
 
 
 
 
 
 
 

Appendix F 
 

Request for Records Search to the 
City of San Diego Fire Department 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 
 
 
 
 
 
 
 

Appendix G 
 

Request for Records Search to the 
City of San Diego – Industrial Waste Program and 

Response from that Agency 
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From:                                         Taylor, Brian [BTaylor@sandiego.gov]
Sent:                                           Tuesday, March 25, 2014 2:49 PM
To:                                               Shannon@EnvironmentalSupportServices.com
Subject:                                     Information request for SW corner of Vine St & 
Kettner Blvd.

 
Hi Shannon,
Our Industrial User Discharge permits are recorded under the permitted facility’s address.  Please 
resubmit your information request with a street number or facility name.  Thanks.
 
Brian Taylor
Pretreatment Inspector
Industrial Wastewater Control Program
9192 Topaz Way  San Diego, CA 92123
858-654-4124
Fax 858-654-4110
BTaylor@sandiego.gov
 

file:///C|/Users/shannon/Desktop/Information%20request%...20SW%20corner%20of%20Vine%20St%20%20Kettner%20Blvd..htm3/25/2014 3:47:50 PM
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Appendix H 
 

Photocopies Obtained from the  
City of San Diego Building Department 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

















 
 
 
 
 
 
 
 
 
 

Appendix I 
 

Request for Records Search to the 
San Diego Air Pollution Control District  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









 
 
 
 
 
 
 
 
 
 

Appendix J 
 

Request for Records Search to the 
Regional Water Quality Control Board – San Diego Region and 

Response from that Agency 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
March 24, 2014  
  
Regional Water Quality Control Board 
San Diego Region 
9174 Sky Park Court, Ste 100 
San Diego, CA  92123 
 
Attention:  LUST/WIP/SLIC/Site Mitigation Divisions 
 
Dear Public Records Request, 
 
Please check for any files/information on the following sites: 
 
 
Site: Southwest corner of Vine Street and Kettner Blvd. 

San Diego, CA  92101 
 APN 451-690-1800 
 (see attached map) 
 
   
I would like to set up an appointment to review this file as soon as possible.  Anything you can do to expedite 
this request would be greatly appreciated.  Please call me at  
(949) 429-3564.  Thanks! 
 
Sincerely, 
Environmental Support Services 
 

 
Shannon Castagno 
Project Manager    
Shannon@EnvironmentalSupportServices.com                 
 

mailto:Shannon@EnvironmentalSupportServices.com




 
 
 
 
 
March 28, 2014  
  
Regional Water Quality Control Board 
San Diego Region 
9174 Sky Park Court, Ste 100 
San Diego, CA  92123 
 
Attention:  LUST/WIP/SLIC/Site Mitigation Divisions 
 
Dear Public Records Request, 
 
Please check for any files/information on the following sites: 
 
 
Site:  3548 & 3550 Kettner Blvd. 
         San Diego, CA  92101 
 
   
I would like to set up an appointment to review this file as soon as possible.  Anything you can do to expedite 
this request would be greatly appreciated.  Please call me at  
(949) 429-3564.  Thanks! 
 
Sincerely, 
Environmental Support Services 
 

 
Shannon Castagno 
Project Manager    
Shannon@EnvironmentalSupportServices.com                 
 

mailto:Shannon@EnvironmentalSupportServices.com
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From:                                         ODonovan, Rachel@Waterboards [rachel.
odonovan@waterboards.ca.gov] on behalf of RB9_Records, 
WB@Waterboards [WB.RB9_Records@waterboards.ca.gov]
Sent:                                           Tuesday, April 01, 2014 10:45 AM
To:                                               Shannon Castagno
Subject:                                     RE: Public Records Request

 
Hi Shannon!
 
No records found for either address…..    
 
Have a great day!!!!
 
Rachel O'Donovan 
San Diego Regional Water Quality Control Board 
Region 9 
2375 Northside Drive, Suite 100 
San Diego, CA 92108 
619-521-3380

 

From: Shannon Castagno [mailto:Shannon@EnvironmentalSupportServices.com]  
Sent: Friday, March 28, 2014 3:45 PM 
To: RB9_Records, WB@Waterboards 
Subject: RE: Public Records Request
 
Hi Rachel,
 
I just found two old addresses for the APN 451-690-1800, they are 3548 & 3550 Kettner Blvd., San Diego, 
CA  92101.  I found them in the records I received from The San Diego County HMMD.  I hope this helps 
and please let me know if you have any questions.  Have a wonderful weekend J
 
Shannon Castagno
Project Manager
Environmental Support Services
Shannon@EnvironmentalSupportServices.com
(949) 429-3564
 
 
 

From: ODonovan, Rachel@Waterboards [mailto:rachel.odonovan@waterboards.ca.gov] On Behalf Of 
RB9_Records, WB@Waterboards 
Sent: Tuesday, March 25, 2014 1:29 PM 
To: Shannon Castagno 

file:///C|/Users/shannon/Desktop/RE%20Public%20Records%20Request.htm (1 of 3)4/2/2014 1:52:04 PM
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Subject: RE: Public Records Request
 
Okay, I will try to dig deeper or do google maps to see what other addresses are around.  Please let me 
know if you come up with an address.
 
Thanks J
 
Rachel O'Donovan 
San Diego Regional Water Quality Control Board 
Region 9 
2375 Northside Drive, Suite 100 
San Diego, CA 92108 
619-521-3380

 

From: Shannon Castagno [mailto:Shannon@EnvironmentalSupportServices.com]  
Sent: Tuesday, March 25, 2014 12:03 PM 
To: RB9_Records, WB@Waterboards 
Subject: RE: Public Records Request
 
Hi Rachel,
 
We don’t have a physical address for the site.  It is currently a parking lot and was previously a gas station 
in the 1970’s.  If I come up with an address, I will get back with you.  Thanks J
 
Shannon Castagno
Project Manager
Environmental Support Services
Shannon@EnvironmentalSupportServices.com
(949) 429-3564
 
 
 

From: ODonovan, Rachel@Waterboards [mailto:rachel.odonovan@waterboards.ca.gov] On Behalf Of 
RB9_Records, WB@Waterboards 
Sent: Tuesday, March 25, 2014 7:40 AM 
To: Shannon Castagno 
Subject: RE: Public Records Request
 
Hi.
I need a physical address or I will have to pull everything up on the streets.  May I have that?
 
Rachel O'Donovan 
San Diego Regional Water Quality Control Board 
Region 9 

file:///C|/Users/shannon/Desktop/RE%20Public%20Records%20Request.htm (2 of 3)4/2/2014 1:52:04 PM
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2375 Northside Drive, Suite 100 
San Diego, CA 92108 
619-521-3380

 

From: Shannon Castagno [mailto:Shannon@EnvironmentalSupportServices.com]  
Sent: Monday, March 24, 2014 8:07 PM 
To: RB9_Records, WB@Waterboards 
Subject: Public Records Request
 
Please see attached public records request.  Thanks and have a wonderful day.
 
Shannon Castagno
Project Manager
Environmental Support Services
Shannon@EnvironmentalSupportServices.com
(949) 429-3564
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From:                              r9foia@epa.gov
Sent:                               Friday, March 28, 2014 5:45 PM
To:                                   Shannon@EnvironmentalSupportServices.com
Subject:                          FOIA Request EPA-R9-2014-005124 Submitted

 

This message is to confirm your request submission to the FOIAonline application: View 
Request. Request information is as follows: 

●     Tracking Number: EPA-R9-2014-005124 
●     Requester Name: Shannon Castagno 
●     Date Submitted: Fri Mar 28 20:45:12 EDT 2014 
●     Request Status: Submitted 
●     Description: Site: 3548 & 3550 Kettner Blvd.  

San Diego, CA 92101  
1. utilization, manufacture, storage, or discharge of hazardous materials/waste.  
2. previous or on-going site investigations/remediations pertaining to hazardous materials/
waste.  
3. hazardous materials disclosures concerning the site.  
4. information regarding underground and aboveground storage tank present or previously 
found at the site. 

file:///C|/Users/shannon/Desktop/FOIA%20Request%20EPA-R9-2014-005124%20Submitted.htm4/17/2014 3:29:21 PM
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From:                              r9foia@epa.gov
Sent:                               Thursday, April 17, 2014 3:27 PM
To:                                   Shannon@EnvironmentalSupportServices.com
Subject:                          Final Disposition, Request EPA-R9-2014-005124

 

Request EPA-R9-2014-005124 has been processed with the following final disposition: No 
records

file:///C|/Users/shannon/Desktop/Final%20Disposition%20Request%20EPA-R9-2014-005124.htm4/17/2014 3:29:14 PM



















































 

SCO/HONEYWELL GW MONITORING WORK PLAN_WL594.DOC/081270001 

W o r k  P l a n  

Groundwater Monitoring 
Well Installation Work Plan 

Former Baron Blakeslee Facility, Inc. 
San Diego, California 

Prepared for 

Honeywell International Inc. 

Submitted by 

 
 
 

May 2008
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Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL
DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any
property. Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2014 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other
trademarks used herein are the property of their respective owners.
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A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

3550 KETTNER BLVD
SAN DIEGO, CA 92101

COORDINATES

32.7389000 - 32� 44’ 20.04’’Latitude (North): 
117.1790000 - 117� 10’ 44.40’’Longitude (West): 
Zone 11Universal Tranverse Mercator: 
483229.1UTM X (Meters): 
3622166.0UTM Y (Meters): 
68 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

32117-F2 POINT LOMA, CATarget Property Map:
1994Most Recent Revision:

32117-G2 LA JOLLA, CANorth Map:
1996Most Recent Revision:

AERIAL PHOTOGRAPHY IN THIS REPORT

2012Photo Year:
USDASource:

TARGET PROPERTY SEARCH RESULTS

The target property was identified in the following records. For more information on this
property see page 8 of the attached EDR Radius Map report:

 EPA IDDatabase(s)Site

SOLOMON JACOB
3550 KETTNER BLVD
SAN DIEGO, CA  

   N/AEDR US Hist Auto Stat



EXECUTIVE SUMMARY

TC3889802.2s  EXECUTIVE SUMMARY 2

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NPL National Priority List
Proposed NPL Proposed National Priority List Sites
NPL LIENS Federal Superfund Liens

Federal Delisted NPL site list

Delisted NPL National Priority List Deletions

Federal CERCLIS list

CERCLIS Comprehensive Environmental Response, Compensation, and Liability Information System
FEDERAL FACILITY Federal Facility Site Information listing

Federal institutional controls / engineering controls registries

US ENG CONTROLS Engineering Controls Sites List
LUCIS Land Use Control Information System

Federal ERNS list

ERNS Emergency Response Notification System

State- and tribal - equivalent NPL

CA RESPONSE State Response Sites

State and tribal landfill and/or solid waste disposal site lists

CA SWF/LF Solid Waste Information System

State and tribal leaking storage tank lists

INDIAN LUST Leaking Underground Storage Tanks on Indian Land

State and tribal registered storage tank lists

INDIAN UST Underground Storage Tanks on Indian Land
FEMA UST Underground Storage Tank Listing

State and tribal voluntary cleanup sites

CA VCP Voluntary Cleanup Program Properties
INDIAN VCP Voluntary Cleanup Priority Listing
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ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

US BROWNFIELDS A Listing of Brownfields Sites

Local Lists of Landfill / Solid Waste Disposal Sites

ODI Open Dump Inventory
DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations
CA SWRCY Recycler Database
CA HAULERS Registered Waste Tire Haulers Listing
INDIAN ODI Report on the Status of Open Dumps on Indian Lands

Local Lists of Hazardous waste / Contaminated Sites

US CDL Clandestine Drug Labs
CA HIST Cal-Sites Historical Calsites Database
CA SCH School Property Evaluation Program
CA CDL Clandestine Drug Labs
US HIST CDL National Clandestine Laboratory Register

Local Lists of Registered Storage Tanks

CA FID UST Facility Inventory Database

Local Land Records

LIENS 2 CERCLA Lien Information
CA LIENS Environmental Liens Listing

Records of Emergency Release Reports

HMIRS Hazardous Materials Information Reporting System
CA LDS Land Disposal Sites Listing
CA MCS Military Cleanup Sites Listing
CA SPILLS 90 SPILLS 90 data from FirstSearch

Other Ascertainable Records

DOT OPS Incident and Accident Data
DOD Department of Defense Sites
FUDS Formerly Used Defense Sites
CONSENT Superfund (CERCLA) Consent Decrees
ROD Records Of Decision
UMTRA Uranium Mill Tailings Sites
US MINES Mines Master Index File
TSCA Toxic Substances Control Act
FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
                                                Act)/TSCA (Toxic Substances Control Act)
HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing
SSTS Section 7 Tracking Systems
ICIS Integrated Compliance Information System
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PADS PCB Activity Database System
MLTS Material Licensing Tracking System
RADINFO Radiation Information Database
RAATS RCRA Administrative Action Tracking System
RMP Risk Management Plans
CA BOND EXP. PLAN Bond Expenditure Plan
CA UIC UIC Listing
CA Cortese "Cortese" Hazardous Waste & Substances Sites List
CA CUPA Listings CUPA Resources List
INDIAN RESERV Indian Reservations
SCRD DRYCLEANERS State Coalition for Remediation of Drycleaners Listing
CA PROC Certified Processors Database
CA HWT Registered Hazardous Waste Transporter Database
CA WDS Waste Discharge System
CA MWMP Medical Waste Management Program Listing
COAL ASH EPA Coal Combustion Residues Surface Impoundments List
PCB TRANSFORMER PCB Transformer Registration Database
PRP Potentially Responsible Parties
COAL ASH DOE Steam-Electric Plant Operation Data
2020 COR ACTION 2020 Corrective Action Program List
LEAD SMELTERS Lead Smelter Sites
EPA WATCH LIST EPA WATCH LIST

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

EDR MGP EDR Proprietary Manufactured Gas Plants

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

CA RGA LF Recovered Government Archive Solid Waste Facilities List
CA RGA LUST Recovered Government Archive Leaking Underground Storage Tank

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.
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STANDARD ENVIRONMENTAL RECORDS

Federal CERCLIS NFRAP site List

CERC-NFRAP: Archived sites are sites that have been removed and archived from the inventory of CERCLIS
sites. Archived status indicates that, to the best of EPA’s knowledge, assessment at a site has been completed
and that EPA has determined no further steps will be taken to list this site on the National Priorities List
(NPL), unless information indicates this decision was not appropriate or other considerations require a
recommendation for listing at a later time. This decision does not necessarily mean that there is no hazard
associated with a given site; it only means that, based upon available information, the location is not judged
to be a potential NPL site.

     A review of the CERC-NFRAP list, as provided by EDR, and dated 10/25/2013 has revealed that there are
     3 CERC-NFRAP sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     HONEYWELL INC   3596 CALIFORNIA ST NW 0 - 1/8 (0.080 mi.) F30 60
     GENERAL DYNAMICS CONVAIR DIVIS   3302 PACIFIC HWY S 1/8 - 1/4 (0.155 mi.) H47 135
     AMERICAN AGAR & CHEM CO   1751 HANCOCK ST NW 1/4 - 1/2 (0.308 mi.) P84 186

Federal RCRA CORRACTS facilities list

CORRACTS: CORRACTS is a list of handlers with RCRA Corrective Action Activity. This report shows
which nationally-defined corrective action core events have occurred for every handler that has had corrective
action activity.

     A review of the CORRACTS list, as provided by EDR, and dated 09/10/2013 has revealed that there are 3
     CORRACTS sites within approximately 1 mile  of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     HONEYWELL INC   3596 CALIFORNIA ST NW 0 - 1/8 (0.080 mi.) F30 60
     UOP INC FLUID SYSTEMS DIV   2980 N HARBOR DRIVE SSW 1/2 - 1 (0.758 mi.) Z117 292
     SOLAR TURBINES INC   2200 PACIFIC HWY SSE 1/2 - 1 (0.888 mi.) AA126 379

Federal RCRA non-CORRACTS TSD facilities list

RCRA-TSDF: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Transporters are
individuals or entities that move hazardous waste from the generator offsite to a facility that can recycle,
treat, store, or dispose of the waste. TSDFs treat, store, or dispose of the waste.

     A review of the RCRA-TSDF list, as provided by EDR, and dated 09/10/2013 has revealed that there is 1
     RCRA-TSDF site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     HONEYWELL INC   3596 CALIFORNIA ST NW 0 - 1/8 (0.080 mi.) F30 60
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Federal RCRA generators list

RCRA-LQG: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Large quantity
generators (LQGs) generate over 1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely hazardous
waste per month.

     A review of the RCRA-LQG list, as provided by EDR, and dated 09/10/2013 has revealed that there is 1
     RCRA-LQG site  within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     HONEYWELL INC   3596 CALIFORNIA ST NW 0 - 1/8 (0.080 mi.) F30 60

RCRA-SQG: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Small quantity
generators (SQGs) generate between 100 kg and 1,000 kg of hazardous waste per month.

     A review of the RCRA-SQG list, as provided by EDR, and dated 09/10/2013 has revealed that there are 5
     RCRA-SQG sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     ADVANCED COATINGS TECHNOLOGIES   3554 KETTNER BLVD N 0 - 1/8 (0.012 mi.) A4 9
     ARTS AND CRAFTS PRESS   3590 KETTNER BLVD NNW 0 - 1/8 (0.037 mi.) C8 13
     CHEVRON STATION 93509   3535 INDIA ST NE 0 - 1/8 (0.062 mi.) E15 29
     A T S   3617 INDIA ST N 0 - 1/8 (0.105 mi.) G35 93

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     SAN DIEGO UNIFIED PORT DISTRIC   3165 PACIFIC HIGHWAY SSE 1/8 - 1/4 (0.247 mi.) N76 158

State- and tribal - equivalent CERCLIS

CA ENVIROSTOR: The Department of Toxic Substances Control’s (DTSC’s) Site Mitigation and Brownfields
Reuse Program’s (SMBRP’s) EnviroStor database identifes sites that have known contamination or sites for which
there may be reasons to investigate further.  The database includes the following site types: Federal
Superfund sites (National Priorities List (NPL)); State Response, including Military Facilities and State
Superfund; Voluntary Cleanup; and School sites.  EnviroStor provides similar information to the information
that was available in CalSites, and provides additional site information, including, but not limited to,
identification of formerly-contaminated properties that have been released for reuse, properties where
environmental deed restrictions have been recorded to prevent inappropriate land uses, and risk
characterization information that is used to assess potential impacts to public health and the environment at
contaminated sites.

     A review of the CA ENVIROSTOR list, as provided by EDR, and dated 02/03/2014 has revealed that there
     are 20 CA ENVIROSTOR sites within approximately 1 mile  of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     RYAN AIRCRAFT CO    SE 1/4 - 1/2 (0.474 mi.) T106 236
Status: Inactive - Needs Evaluation
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PageMap IDDirection / Distance  Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     NEYENESCH PRINTERS INC   2750 KETTNER BL SE 1/2 - 1 (0.517 mi.) 109 244
Status: No Further Action

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     HONEYWELL INC   3596 CALIFORNIA ST NW 0 - 1/8 (0.080 mi.) F30 60
Status: Refer: RCRA
Status: Active

     CONSOLIDATED AIRCRAFT MAIN PLT    SW 0 - 1/8 (0.108 mi.) 36 94
Status: Inactive - Needs Evaluation

     GENERAL DYNAMICS- CONVAIR DIV   3302 PACIFIC HY S 1/8 - 1/4 (0.155 mi.) H44 103
Status: Refer: 1248 Local Agency

     AMERICAN AGAR AND CHEMICAL CO   1751 HANCOCK ST NW 1/4 - 1/2 (0.308 mi.) P85 186
Status: Refer: Other Agency

     SAN DIEGO MUNICIPAL AIRPORT    SW 1/4 - 1/2 (0.423 mi.) S96 205
Status: Inactive - Needs Evaluation

     CAMP CONSAIR    SSW 1/4 - 1/2 (0.427 mi.) S100 224
Status: Inactive - Needs Evaluation

     SAN DIEGO GUN TOWER #1    WNW 1/2 - 1 (0.669 mi.) 112 247
Status: Inactive - Needs Evaluation

     PACIFIC SERVICES COMPANY   4085 PACIFIC HIGHWAY WNW 1/2 - 1 (0.744 mi.) Y115 286
Status: Refer: RWQCB

     U.O.P. INC - FLUID SYSTEMS DIV   2980 N HARBOR DRIVE SSW 1/2 - 1 (0.758 mi.) Z118 296
Status: Inactive - Needs Evaluation

     OLD TOWN TROLLEY   2105-2115 KURTZ ST WNW 1/2 - 1 (0.763 mi.) Y119 299
Status: Refer: RWQCB

     SOLAR AIRCRAFT CORP    SSE 1/2 - 1 (0.781 mi.) 120 300
Status: Inactive - Needs Evaluation

     HANCOCK ST. SELF-STORAGE DEVEL   2150-2182 HANCOCK STREE WNW 1/2 - 1 (0.824 mi.) 121 301
Status: Refer: 1248 Local Agency

     POWAY INVESTMENT PROPERTIES   829 W. JUNIPER STREET SE 1/2 - 1 (0.839 mi.) 123 302
Status: Refer: 1248 Local Agency

     COAST GUARD AIR BASE    SSW 1/2 - 1 (0.856 mi.) 124 303
Status: Inactive - Needs Evaluation

     SOLAR TURBINES, INCORPORATED   2200 PACIFIC HWY SSE 1/2 - 1 (0.888 mi.) AA125 304
Status: Refer: RCRA
Status: Active

     VIETNAM VETERANS OF SD   4141 PACIFIC HY WNW 1/2 - 1 (0.890 mi.) 127 409
Status: No Further Action

     SAN DIEGO BARRACKS    SSE 1/2 - 1 (0.918 mi.) AA128 412
Status: Inactive - Needs Evaluation

     MFG PLANT ANX DPC, SAN DIEGO    WNW 1/2 - 1 (0.941 mi.) 129 413
Status: Inactive - Needs Evaluation
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State and tribal leaking storage tank lists

CA LUST: The Leaking Underground Storage Tank Incident Reports contain an inventory of reported
leaking underground storage tank incidents. The data come from the State Water Resources Control Board Leaking
Underground Storage Tank Information System.

     A review of the CA LUST list, as provided by EDR, and dated 12/16/2013 has revealed that there are 27
     CA LUST sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     INDIA CHEVRON   3535 INDIA ST NE 0 - 1/8 (0.062 mi.) E14 25
Status: Completed - Case Closed

     CHEVRON   3535 INDIA ST NE 0 - 1/8 (0.062 mi.) E16 30
     UNOCAL SERV STATION #5738   3585 INDIA ST NNE 0 - 1/8 (0.077 mi.) C27 53

Status: Completed - Case Closed

     J M A N AT THE CHARMER LLC   3625 INDIA ST N 0 - 1/8 (0.122 mi.) G38 95
Status: Completed - Case Closed

     WILLIAM W. NEWKIRK (MOBIL OIL)   1809 W WASHINGTON ST NNW 1/4 - 1/2 (0.296 mi.) O80 177
Status: Completed - Case Closed

     MOBILE STATION 18-GDR   1809 WASHINGTON ST W NNW 1/4 - 1/2 (0.298 mi.) O81 183
     G&M STATION #106   1832 W WASHINGTON ST NNW 1/4 - 1/2 (0.303 mi.) O82 184

Status: Completed - Case Closed

     ALAMO RENT A CAR   2942(3066) KETTNER BLVD SE 1/4 - 1/2 (0.376 mi.) Q88 192
     ALAMO RENT-A-CAR   2942 KETTNER BLVD SE 1/4 - 1/2 (0.402 mi.) Q93 196
     ALAMO RENT A CAR   2942 KETTNER BL SE 1/4 - 1/2 (0.402 mi.) Q94 200

Status: Completed - Case Closed

     7-ELEVEN FOOD STORE #19974   3070 REYNARD WY ESE 1/4 - 1/2 (0.496 mi.) V108 240
Status: Completed - Case Closed

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     LINDBERGH FIELD   3698 PACIFIC HWY SW 0 - 1/8 (0.075 mi.) B22 41
     LINDBERGH FIELD   3698 PACIFIC SW 0 - 1/8 (0.075 mi.) B23 50

Status: Completed - Case Closed

     GENERAL DYNAMICS- CONVAIR DIV   3302 PACIFIC HY S 1/8 - 1/4 (0.155 mi.) H44 103
Status: Completed - Case Closed
Status: Open - Site Assessment

     GENERAL DYNAMICS- CONVAIR DIV   3302 PACIFIC HWY S 1/8 - 1/4 (0.155 mi.) H45 116
     GENERAL DYNAMICS CONVAIR DIVIS   3302 PACIFIC HWY S 1/8 - 1/4 (0.155 mi.) H47 135
     GENERAL DYNAMICS, LIND. FIELD   3302 PACIFIC HWY NO BLD S 1/8 - 1/4 (0.155 mi.) H48 142
     GENERAL DYNAMICS CONVAIR DIV.   3302 PACIFIC HWY S 1/8 - 1/4 (0.155 mi.) H50 145
     AMERICAN AGAR AND CHEMICAL CO   1751 HANCOCK ST NW 1/4 - 1/2 (0.308 mi.) P85 186

Status: Completed - Case Closed

     SOUTHWEST CAR RENTAL   2975 PACIFIC HY SSE 1/4 - 1/2 (0.382 mi.) R89 193
Status: Completed - Case Closed

     JIMSAIR AVIATION SERVICES INC   LINDBERGH FIELD SSE 1/4 - 1/2 (0.426 mi.) R98 207
     LANDMARK AVIATION   2904 PACIFIC HWY SSE 1/4 - 1/2 (0.426 mi.) R99 215

Status: Completed - Case Closed

     JONES FAMILY TRUST   1411 PALM SSE 1/4 - 1/2 (0.434 mi.) T101 225
     AMERICAN VETERANS THRIFT STORE   3441 SUTHERLAND ST WNW 1/4 - 1/2 (0.440 mi.) U102 226
     GRAYLINE/SAN DIEGO   3442 SUTHERLAND ST WNW 1/4 - 1/2 (0.442 mi.) U103 230
     ALL COUNTY ENGINE SYSTEMS INC   3442 SUTHERLAND ST WNW 1/4 - 1/2 (0.442 mi.) U104 232

Status: Completed - Case Closed
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PageMap IDDirection / Distance  Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     JONES FAMILY TRUST   NONE PALM AV SE 1/4 - 1/2 (0.442 mi.) T105 235
Status: Completed - Case Closed

CA SLIC: SLIC Region comes from the California Regional Water Quality Control Board.

     A review of the CA SLIC list, as provided by EDR, and dated 12/16/2013 has revealed that there are 10
     CA SLIC sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     HERTZ CORPORATION KETTNER   3420 KETTNER BL SE 0 - 1/8 (0.045 mi.) D10 18
Facility Status: Completed - Case Closed

     INDIA CHEVRON   3535 INDIA ST NE 0 - 1/8 (0.062 mi.) E14 25
Facility Status: Completed - Case Closed

     READING FAMILY TRUST/RESIDENCE   3447 KITE ST NE 1/4 - 1/2 (0.279 mi.) 78 176
Facility Status: Completed - Case Closed

     G&M STATION #106   1832 W WASHINGTON ST NNW 1/4 - 1/2 (0.303 mi.) O82 184
Facility Status: Completed - Case Closed

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     GENERAL DYNAMICS- CONVAIR DIV   3302 PACIFIC HY S 1/8 - 1/4 (0.155 mi.) H44 103
Facility Status: Completed - Case Closed

     NORTHSIDE SAN DIEGO INTERNATIO   3302 PACIFIC HIGHWAY S 1/8 - 1/4 (0.155 mi.) H46 134
Facility Status: Open - Site Assessment

     MISSION APARTMENTS   1847 HANCOCK STREET NW 1/4 - 1/2 (0.409 mi.) 95 204
Facility Status: Completed - Case Closed

     LANDMARK AVIATION   2904 PACIFIC HWY SSE 1/4 - 1/2 (0.426 mi.) R99 215
Facility Status: Completed - Case Closed

     JONES FAMILY TRUST   1411 PALM SSE 1/4 - 1/2 (0.434 mi.) T101 225
Facility Status: Completed - Case Closed

     AMERICAN VETERANS THRIFT STORE   3441 SUTHERLAND ST WNW 1/4 - 1/2 (0.440 mi.) U102 226
Facility Status: Completed - Case Closed

CA SAN DIEGO CO. SAM: The listing contains all underground tank release cases and projects pertaining to
properties contaminated with hazardous substances that are actively under review by the Site Assessment and
Mitigation Program.

     A review of the CA SAN DIEGO CO. SAM list, as provided by EDR, and dated 03/23/2010 has revealed that
     there are 18 CA SAN DIEGO CO. SAM sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     ADVANTAGE RENT-A-CAR   3420 KETTNER BL SE 0 - 1/8 (0.045 mi.) D9 16
     INDIA CHEVRON   3535 INDIA ST NE 0 - 1/8 (0.062 mi.) E14 25
     UNOCAL SERV STATION #5738   3585 INDIA ST NNE 0 - 1/8 (0.077 mi.) C27 53
     READING FAMILY TRUST/RESIDENCE   3447 KITE ST NE 1/4 - 1/2 (0.279 mi.) 78 176
     WILLIAM W. NEWKIRK (MOBIL OIL)   1809 W WASHINGTON ST NNW 1/4 - 1/2 (0.296 mi.) O79 177
     G&M STATION #106   1832 W WASHINGTON ST NNW 1/4 - 1/2 (0.303 mi.) O83 185
     ALAMO RENT-A-CAR   2942 KETTNER BLVD SE 1/4 - 1/2 (0.402 mi.) Q93 196
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PageMap IDDirection / Distance  Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     7-ELEVEN FOOD STORE #19974   3070 REYNARD WY ESE 1/4 - 1/2 (0.496 mi.) V107 237

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     LINDBERGH FIELD   3698 PACIFIC HY SW 0 - 1/8 (0.075 mi.) B19 40
     HONEYWELL INC   3596 CALIFORNIA ST NW 0 - 1/8 (0.080 mi.) F30 60
     GENERAL DYNAMICS/ELECTRONICS   3302 PACIFIC HY S 1/8 - 1/4 (0.155 mi.) H41 98
     GENERAL DYNAMICS- CONVAIR DIV   3302 PACIFIC HY S 1/8 - 1/4 (0.155 mi.) H43 101
     AMERICAN AGAR AND CHEMICAL CO   1751 HANCOCK ST NW 1/4 - 1/2 (0.308 mi.) P85 186
     SOUTHWEST CAR RENTAL   2975 PACIFIC HY SSE 1/4 - 1/2 (0.382 mi.) R90 195
     EXECAIR MAINTENANCE INC.   2904 PACIFIC HY SSE 1/4 - 1/2 (0.426 mi.) R97 206
     JONES FAMILY TRUST   1411 PALM SSE 1/4 - 1/2 (0.434 mi.) T101 225
     AMERICAN VETERANS THRIFT STORE   3441 SUTHERLAND ST WNW 1/4 - 1/2 (0.440 mi.) U102 226
     ALL COUNTY ENGINE SYSTEMS INC   3442 SUTHERLAND ST WNW 1/4 - 1/2 (0.442 mi.) U104 232

State and tribal registered storage tank lists

CA UST: The Underground Storage Tank database contains registered USTs. USTs are regulated under
Subtitle I of the Resource Conservation and Recovery Act (RCRA). The data come from the State Water Resources
Control Board’s Hazardous Substance Storage Container Database.

     A review of the CA UST list, as provided by EDR, and dated 12/16/2013 has revealed that there are 2
     CA UST sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     EXOTICAR   3617 INDIA ST N 0 - 1/8 (0.105 mi.) G33 90

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     OGDEN AVIATION FUELING COINC   3698 PACIFIC HWY # C SW 0 - 1/8 (0.075 mi.) B21 41

CA AST: A listing of aboveground storage tank petroleum storage tank locations.

     A review of the CA AST list, as provided by EDR, and dated 08/01/2009 has revealed that there is 1 CA
     AST site  within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     ADVANTAGE RENT-A-CAR   3443 INDIA ST ESE 0 - 1/8 (0.078 mi.) D28 58

ADDITIONAL ENVIRONMENTAL RECORDS

Local Lists of Hazardous waste / Contaminated Sites

CA Toxic Pits: The Toxic Pits Cleanup Act Sites database identifies sites suspected of containing
hazardous substances where cleanup has not yet been completed. The data come from the State Water Resources
Control Board.

     A review of the CA Toxic Pits list, as provided by EDR, and dated 07/01/1995 has revealed that there
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     is 1 CA Toxic Pits site  within approximately 1 mile  of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     SAN DIEGO INTERNAT’L AIRPORT   LINDBERGH-FIRE FIGHT.TE WSW 1/2 - 1 (0.529 mi.) W110 247
Closure Date: 05/25/89

Local Lists of Registered Storage Tanks

CA HIST UST: Historical UST Registered Database.

     A review of the CA HIST UST list, as provided by EDR, and dated 10/15/1990 has revealed that there
     are 7 CA HIST UST sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     93509   3535 INDIA ST NE 0 - 1/8 (0.062 mi.) E13 24
     AMFAC DRUG SUPPLY COMPANY   3555 INDIA ST NNE 0 - 1/8 (0.063 mi.) E18 39
     UNION OIL SERVICE STATION #573   3585 INDIA ST NNE 0 - 1/8 (0.077 mi.) C25 52
     NONE   3645 INDIA ST NNW 1/8 - 1/4 (0.159 mi.) J52 148

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     LINDBERGH FIELD ATCT   3698 PACIFIC HWY SW 0 - 1/8 (0.075 mi.) B20 40
     RECEIVER TRANSMITTER REMOTE   3698 PACIFIC HWY SW 0 - 1/8 (0.075 mi.) B24 51
     HONEYWELL INC   3596 CALIFORNIA ST NW 0 - 1/8 (0.080 mi.) F30 60

CA SWEEPS UST: Statewide Environmental Evaluation and Planning System.  This underground storage tank
listing was updated and maintained by a company contacted by the SWRCB in the early 1990’s.  The listing is no
longer updated or maintained.  The local agency is the contact for more information  on a site on the SWEEPS
list.

     A review of the CA SWEEPS UST list, as provided by EDR, and dated 06/01/1994 has revealed that there
     are 8 CA SWEEPS UST sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     HERTZ CORPORATION KETTNER   3420 KETTNER BLVD SE 0 - 1/8 (0.045 mi.) D11 18
     CHEVRON   3535 INDIA ST NE 0 - 1/8 (0.062 mi.) E16 30
     UNOCAL SERV STATION #5738   3585 INDIA ST NNE 0 - 1/8 (0.077 mi.) C27 53

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     TURKS INC   3555 PACIFIC HWY W 0 - 1/8 (0.048 mi.) B12 21
     LINDBERGH FIELD   3698 PACIFIC HWY SW 0 - 1/8 (0.075 mi.) B22 41
     HONEYWELL INC   3596 CALIFORNIA ST NW 0 - 1/8 (0.080 mi.) F30 60
     GENERAL DYNAMICS- CONVAIR DIV   3302 PACIFIC HWY S 1/8 - 1/4 (0.155 mi.) H45 116
     SAN DIEGO UNIFIED PORT DIST   3165 PACIFIC HWY SSE 1/8 - 1/4 (0.247 mi.) N77 174
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Local Land Records

CA DEED: The use of recorded land use restrictions is one of the methods the DTSC uses to protect
the public from unsafe exposures to hazardous substances and wastes .

     A review of the CA DEED list, as provided by EDR, and dated 12/09/2013 has revealed that there is 1
     CA DEED site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     HONEYWELL INC   3596 CALIFORNIA ST NW 0 - 1/8 (0.080 mi.) F30 60

Other Ascertainable Records

RCRA NonGen / NLR: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Non-Generators do
not presently generate hazardous waste.

     A review of the RCRA NonGen / NLR list, as provided by EDR, and dated 09/10/2013 has revealed that
     there are 5 RCRA NonGen / NLR sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     SHOUPE & CELESTE INC   3615 INDIA ST N 0 - 1/8 (0.102 mi.) G32 88
     LANCE DICKSON INDEPENDENT VOLV   3211 INDIA ST SE 1/8 - 1/4 (0.216 mi.) K67 153

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     HUGHES MISSILE SYSTEMS CO   3302 PACIFIC HWY S 1/8 - 1/4 (0.155 mi.) H42 99
     GENERAL DYNAMICS CONVAIR DIVIS   3302 PACIFIC HWY S 1/8 - 1/4 (0.155 mi.) H47 135
     HUGHES MISSILE SYSTEMS CO   3302 PACIFIC HWY S 1/8 - 1/4 (0.155 mi.) H49 143

CA HIST CORTESE: The sites for the list are designated by the State Water Resource Control Board [LUST],
the Integrated Waste Board [SWF/LS], and the Department of Toxic Substances Control [CALSITES].    This
listing is no longer updated by the state agency.

     A review of the CA HIST CORTESE list, as provided by EDR, and dated 04/01/2001 has revealed that
     there are 16 CA HIST CORTESE sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     INDIA CHEVRON   3535 INDIA ST NE 0 - 1/8 (0.062 mi.) E14 25
     UNOCAL SERV STATION #5738   3585 INDIA ST NNE 0 - 1/8 (0.077 mi.) C27 53
     MOBILE STATION 18-GDR   1809 WASHINGTON ST W NNW 1/4 - 1/2 (0.298 mi.) O81 183
     ALAMO RENT A CAR   2942 3066 KETTNER BLVD SE 1/4 - 1/2 (0.384 mi.) Q91 195
     ALAMO RENT A CAR   2942 KETTNER BL SE 1/4 - 1/2 (0.402 mi.) Q94 200
     7-ELEVEN FOOD STORE #19974   3070 REYNARD WY ESE 1/4 - 1/2 (0.496 mi.) V108 240

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     LINDBERGH FIELD   3698 PACIFIC SW 0 - 1/8 (0.075 mi.) B23 50
     HONEYWELL INC   3596 CALIFORNIA ST NW 0 - 1/8 (0.080 mi.) F30 60
     GENERAL DYNAMICS- CONVAIR DIV   3302 PACIFIC HY S 1/8 - 1/4 (0.155 mi.) H44 103
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PageMap IDDirection / Distance  Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     GENERAL DYNAMICS, LIND. F   3302 PACIFIC BLDG# SSW 1/8 - 1/4 (0.225 mi.) 70 156
     AMERICAN AGAR AND CHEMICAL CO   1751 HANCOCK ST NW 1/4 - 1/2 (0.308 mi.) P85 186
     SOUTHWEST CAR RENTAL   2975 PACIFIC HY SSE 1/4 - 1/2 (0.382 mi.) R89 193
     LANDMARK AVIATION   2904 PACIFIC HWY SSE 1/4 - 1/2 (0.426 mi.) R99 215
     JONES FAMILY TRUST   1411 PALM SSE 1/4 - 1/2 (0.434 mi.) T101 225
     AMERICAN VETERANS THRIFT STORE   3441 SUTHERLAND ST WNW 1/4 - 1/2 (0.440 mi.) U102 226
     ALL COUNTY ENGINE SYSTEMS INC   3442 SUTHERLAND ST WNW 1/4 - 1/2 (0.442 mi.) U104 232

CA Notify 65: Listings of all Proposition 65 incidents reported to counties by the State Water Resources
Control Board and the Regional Water Quality Control Board.  This database is no longer updated by the
reporting agency.

     A review of the CA Notify 65 list, as provided by EDR, and dated 10/21/1993 has revealed that there
     are 9 CA Notify 65 sites within approximately 1 mile  of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     EAST OF WAHINGTON AND INDIA ST    NNW 1/4 - 1/2 (0.319 mi.) O86 192
     3173 GOLDFINCH    E 1/4 - 1/2 (0.363 mi.) 87 192
     KETTNER BLVD. AND PALM ST.    SE 1/4 - 1/2 (0.401 mi.) Q92 195
     Not reported   600 BUSH ST NE 1/2 - 1 (0.825 mi.) 122 302
     300 BLK OF BROOKS AVE    ENE 1/2 - 1 (0.965 mi.) 130 414
     Not reported   1754 NORTH ARBOR N 1/2 - 1 (0.990 mi.) 131 414

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     3200 KETTNER BLVD    SSE 1/8 - 1/4 (0.184 mi.) H58 151
     FIRE FIGHTER TEST AREA   S.D. INTERNATIONAL AIRP WSW 1/2 - 1 (0.557 mi.) W111 247
     TDY INDUSTRIES, INC.   2701 NORTH HARBOR DRIVE S 1/2 - 1 (0.737 mi.) X113 248

CA WIP: Well Investigation Program case in the San Gabriel and San Fernando Valley area.

     A review of the CA WIP list, as provided by EDR, and dated 07/03/2009 has revealed that there is 1 CA
     WIP site  within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     ENTERPRISE RENT A CAR   2201 W MAIN ST NW 1/8 - 1/4 (0.233 mi.) M72 157
Facility Status: Backlog

CA HWP: Detailed information on permitted hazardous waste facilities and corrective action
("cleanups") tracked in EnviroStor.

     A review of the CA HWP list, as provided by EDR, and dated 02/24/2014 has revealed that there are 4
     CA HWP sites within approximately 1 mile  of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     HONEYWELL INC   3596 CALIFORNIA ST NW 0 - 1/8 (0.080 mi.) F30 60
     TELEDYNE RYAN AERONAUTICAL   2701 N HARBOR DR S 1/2 - 1 (0.737 mi.) X114 267
     U.O.P. INC - FLUID SYSTEMS DIV   2980 N HARBOR DRIVE SSW 1/2 - 1 (0.758 mi.) Z116 292
     SOLAR TURBINES INC   2200 PACIFIC HWY SSE 1/2 - 1 (0.888 mi.) AA126 379
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EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

EDR US Hist Auto Stat: EDR has searched selected national collections of business directories and has collected
listings of potential gas station/filling station/service station sites that were available to EDR
researchers.  EDR’s review was limited to those categories of sources that might, in EDR’s opinion, include
gas station/filling station/service station establishments. The categories reviewed included, but were not
limited to gas, gas station, gasoline station, filling station, auto, automobile repair, auto service station,
service station, etc. This database falls within a category of information EDR classifies as "High Risk
Historical Records", or HRHR.  EDR’s HRHR effort presents unique and sometimes proprietary data about past
sites and operations that typically create environmental concerns, but may not show up in current government
records searches.

     A review of the EDR US Hist Auto Stat list, as provided by EDR, has revealed that there are 26 EDR US
     Hist Auto Stat sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     POWERS RON SHELL SERVICE   3526   KETTNER BLVD NNE 0 - 1/8 (0.008 mi.) A2 8
     JEFF S GARAGE   3515   KETTNER BLVD E 0 - 1/8 (0.010 mi.) A3 8
     GUYMON MEL CHEVRON SERVICE   3535   INDIA ST NE 0 - 1/8 (0.062 mi.) E17 39
     TONYS UNION SEVENTY SIX   3585   INDIA ST NNE 0 - 1/8 (0.077 mi.) C26 53
     Not reported   3443  INDIA ST ESE 0 - 1/8 (0.078 mi.) D29 60
     JAMES AUTOMOTIVE SERVICE   3615   INDIA ST N 0 - 1/8 (0.102 mi.) G31 88
     AUTOMATIC TRANSMISSION SERVICE   3617   INDIA ST N 0 - 1/8 (0.105 mi.) G34 92
     QUALITY LUBRICATION SERVICE   3663   KETTNER BLVD NW 1/8 - 1/4 (0.163 mi.) I53 149
     WALLACE W H   3674   KETTNER BLVD NW 1/8 - 1/4 (0.176 mi.) I54 149
     Not reported   3265  INDIA ST SE 1/8 - 1/4 (0.180 mi.) K55 149
     PURKEY R W   3661 INDIA NNW 1/8 - 1/4 (0.181 mi.) J57 150
     LAMADRID SERVICE   3602   STATE ST NNE 1/8 - 1/4 (0.185 mi.) 59 151
     HAL S SIGNAL SERVICE   3657   INDIA ST NNW 1/8 - 1/4 (0.187 mi.) J60 151
     CAMP INDIA   3661   INDIA ST NNW 1/8 - 1/4 (0.191 mi.) J61 151
     MAURICE S FOREIGN & DOMESTIC A   3241   INDIA ST SE 1/8 - 1/4 (0.195 mi.) K62 152
     AUTO IMPORT SERVICES   3231   INDIA ST SE 1/8 - 1/4 (0.202 mi.) K66 153
     SCOTTY S FOREIGN CAR SERVICE   3211   INDIA ST SE 1/8 - 1/4 (0.216 mi.) K68 154
     CASE A M   3205 KETTNER BLVD SE 1/8 - 1/4 (0.222 mi.) L69 156
     BEHN WM   3171 INDIA SE 1/8 - 1/4 (0.244 mi.) L73 157
     BATEMAN J B   3171   INDIA ST SE 1/8 - 1/4 (0.245 mi.) L74 157
     WALTER NEAL C   3711   INDIA ST NNW 1/8 - 1/4 (0.245 mi.) 75 157

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     Not reported   3555  PACIFIC HWY SW 0 - 1/8 (0.028 mi.) A5 11
     Not reported   3565  PACIFIC HWY WSW 0 - 1/8 (0.032 mi.) A6 12
     PACIFIC COAST AUTOMOTIVE   3569   PACIFIC HWY WSW 0 - 1/8 (0.034 mi.) B7 13
     PARKER & THORNBURG   3625   PACIFIC HWY WNW 0 - 1/8 (0.118 mi.) 37 95
     RECYCLED TREASURES   3636   CALIFORNIA ST NW 1/8 - 1/4 (0.131 mi.) F40 98
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EDR US Hist Cleaners: EDR has searched selected national collections of business directories and has collected
listings of potential dry cleaner sites that were available to EDR researchers. EDR’s review was limited to
those categories of sources that might, in EDR’s opinion, include dry cleaning establishments. The categories
reviewed included, but were not limited to dry cleaners, cleaners, laundry, laundromat, cleaning/laundry, wash
& dry etc.  This database falls within a category of information EDR classifies as "High Risk Historical
Records", or HRHR.  EDR’s HRHR effort presents unique and sometimes proprietary data about past sites and
operations that typically create environmental concerns, but may not show up in current government records
searches.

     A review of the EDR US Hist Cleaners list, as provided by EDR, has revealed that there are 7 EDR US
     Hist Cleaners sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     SERVICEMASTER OF SAN DIEGO INC   3657   KETTNER BLVD NW 1/8 - 1/4 (0.157 mi.) I51 148
     DUDNEY R W   3265   INDIA ST SE 1/8 - 1/4 (0.180 mi.) K56 150
     MEAD SEAMAN   3672   INDIA ST NNW 1/8 - 1/4 (0.198 mi.) J63 152
     MONTGOMERY R M   3232   INDIA ST SE 1/8 - 1/4 (0.200 mi.) K64 152
     AMERICAN CLEANERS   3232   INDIA SE 1/8 - 1/4 (0.201 mi.) K65 152
     BENOIT EASTON   1658   HANCOCK ST NW 1/8 - 1/4 (0.230 mi.) M71 156

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     IDEAL LAUNDRY   3630   CALIFORNIA ST NW 0 - 1/8 (0.123 mi.) F39 98
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Due to poor or inadequate address information, the following sites were not mapped. Count: 20 records. 

Site Name  Database(s)____________  ____________

CROW VENTURES MGMT  CA HIST CORTESE
CAMP ELLIOT, TIERRASANTA  CA HIST CORTESE
SAN DIEGO CO, MSW  CA HIST CORTESE
MARINE CORPS RECRUIT DEPOT  CA LUST, CA Notify 65
NORTH MIRAMAR  CA WMUDS/SWAT
INDIA STREET PROJECT  CA HAZNET
SHELL SERVICE STATION - 135897  RCRA-SQG
26TH STREET LANDFILL  FINDS
38TH AND QUINCE STREET  FINDS
QUINCE STREET BURN SITE  FINDS
SDG&E - CHICARITA SUBSTATION  FINDS
KELLY STREET BURNSITE  FINDS
SDG&E -  ARTESIAN SUBSTATION  FINDS
NAVY BASE SAN DIEGO 28TH STREET NA  FINDS
SDG&E - RANCHO BERNARDO SUBSTATION  FINDS
ARIZONA STREET SLF  FINDS
NAVISTAR INTERNATIONAL TRANS. CORP  CA SLIC
CITY WALK CONDOS  CA ENVIROSTOR
JACKSON & BLANC FACILITY  CA ENVIROSTOR
W-HOTEL SAN DIEGO  CA SAN DIEGO CO. SAM

http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2r2Ar51DAM8M5q28Dn1fMq9QMx2Xqy9F8K4EnS1Pfg2xrd13AZ7X5X19Dj4oM33uMZ6Iqb2b8952nS22rP2yAO1F5E4WDg9pMq9WMmA3qY9D8z1VnL3zfc0Qqm3IQctmxh2arq23A51c5MTtDi2dMi1kMN6nqd1F8K3anp72f22yqM1BQA8KxL1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2r2Ar51DAM8M5q28Dn1fMq9QMx2Xqy9F8K4EnS1Pfg2xrd13AZ7X5X19Dj4oM33uMZ6Iqb2b8952nS22rP2yAO1F5E4WDg9pMq9WMmA3qY9D8z1VnL3zfc0Qqm3IQctmxh2arq23A51c5MTtDi2dMi1kMN6nqd1F8K3anp72f22yqM2BQA9KxL1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2r2Ar51DAM8M5q28Dn1fMq9QMx2Xqy9F8K4EnS1Pfg2xrd13AZ7X5X19Dj4oM33uMZ6Iqb2b8952nS22rP2yAO1F5E4WDg9pMq9WMmA3qY9D8z1VnL3zfc0Qqm3IQctmxh2arq23A51c5M2tDi1dMi1kMN2nqd9F8K4anp32f24yqM9BQA2KxL1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2r2Ar51DAM8M5q28Dn1fMq9QMx2Xqy9F8K4EnS1Pfg2xrd13AZ7X5X19Dj4oM33uMZ6Iqb2b8952nS22rP2yAO1F5E4WDg9pMq9WMmA3qY9D8z1VnL3zfc0Qqm3IQctmxh2arq23A51c5MTtDi2dMi1kMN1nqd2F8K8anpA2f26yqM8BQA8KxL1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2r2Ar51DAM8M5q28Dn1fMq9QMx2Xqy9F8K4EnS1Pfg2xrd13AZ7X5X19Dj4oM33uMZ6Iqb2b8952nS22rP2yAO1F5E4WDg9pMq9WMmA3qY9D8z1VnL3zfc0Qqm3IQctmxh2arq23A51c5MTtDi2dMi1kMN4nqd5F8K5anp32f28yqM5BQA1KxL1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2r2Ar51DAM8M5q28Dn1fMq9QMx2Xqy9F8K4EnS1Pfg2xrd13AZ7X5X19Dj4oM33uMZ6Iqb2b8952nS22rP2yAO1F5E4WDg9pMq9WMmA3qY9D8z1VnL3zfc0Qqm3IQctmxh2arq23A51c5MTtDi2dMi2kMN4nqd8F8KAanp32f25yqM5BQA7KxL1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2r2Ar51DAM8M5q28Dn1fMq9QMx2Xqy9F8K4EnS1Pfg2xrd13AZ7X5X19Dj4oM33uMZ6Iqb2b8952nS22rP2yAO1F5E4WDg9pMq9WMmA3qY9D8z1VnL3zfc0Qqm3IQctmxh2arq23A51c5M2tDi1dMi1kMN5nqd7F8K8anp62f27yqM8BQA7KxL1
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=2r2Ar51DAM8M5q28Dn1fMq9QMx2Xqy9F8K4EnS1Pfg2xrd13AZ7X5X19Dj4oM33uMZ6Iqb2b8952nS22rP2yAO1F5E4WDg9pMq9WMmA3qY9D8z1VnL3zfc0Qqm3IQctmxh2arq23A51c5M2tDi1dMi1kMN7nqd9F8K4anp92f22yqM1BQA2KxL1
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