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Calibration of partial factors of shear strength parameters using standard
deviation feedback method
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Abstract: Limit state design method based on reliability theory is a trend of modern geotechnical design. Calibration of the partial
factors is a key to determine the design strength parameters. Although there are safety factor calibration methods, first order second
moment method and designed points method to calibrate the partial factor theoretically, the mechanism of how the partial factors
reflect the variance of the geotechnical materials is still unknown. The standard deviation feedback calibration method is then
proposed to solve this problem. The core concept of this method is to adjust the mean value of the strength parameters to offset the
influence of the standard deviation adjustment. A case study is given to illustrate the method. A comparison between this method and
the design points method is taken out to see their different effects on the design strength parameters. The results show that the
standard deviation feedback calibration method is more reasonable and the design points method will lead to a conservative design
which would raise the budget ultimately.
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Fig.1 Reliability index in original parameters space
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Table 1 Input deterministic parameters
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Table 2 Partial factors calibrated by standard deviation feedback method
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; LET R v PIEE SN LA e WAL s o ¥
R i; Bl ol %ﬁ%ﬁigafgggg iy ey EESH &%ﬁifﬁ%ﬂ
N tang c/kPaJﬁ 2 tang c/kPa tany c/kPa tangp ¢ ERH THE tang c/kPa tanp ¢ tang c/kPa tang c
1 010 20 1.994 0.024 7.73 0.623 86.0 1.124 1.163 1.125 0.737 0.571 73.42 1.225 1.362 0.571 73.42 105 121
2 011 20 1.897 0.024 540 0.615 85.0 1.138 1.176 1.111  0.596 0.562 75.01 1.246 1.333 0.562 75.01 106 117
3 012 20 1.807 0.024 176 0.607 84.3 1.153 1.186 1.099 0479 0553 76.46 1.266 1.308 0.553 76.46 107 113
4 010 21 1936 0.010 7.73 0.621 85.1 1127 1.175 1118 0.656 0576 72.61 1.215 1.377 0576 72.61 104 123
5 012 21 1759 0.010 176 0.606 83.6 1.155 1.196 1.094 0426 0558 75.64 1.254 1.322 0.558 75.64 105 114
6 011 21 1.844 0.010 5.40 0.613 84.2 1142 1188 1105 0.527 0560 75.38 1.251 1.327 0.560 75.38 106 116
7 009 20 2099 0.024 9.75 0.632 87.2 1108 1.147 1.141 0.906 0582 71.69 1.203 1.395 0.582 71.69 105 126
8 009 21 2035 0.010 9.75 0.629 86.3 1.113 1.159 1.133  0.808 0.587 70.89 1.193 1.411 0.587 70.89 103 127
9 007 20 2338 0.024 13.40 0.651 90.5 1.075 1.105 1.179 1352 0.606 67.72 1.156 1.477 0.606 67.72 105 137
10 0.07 21 2257 0.010 1340 0.646 89.4 1.084 1.119 1.168 1.200 0.607 67.47 1.153 1.482 0.607 67.47 103 137
11 0.07 19 2420 0.033 1340 0.656 91.8 1.067 1.089 1.192 1525 0.601 68.50 1.165 1.460 0.601 68.50 107 137
12 0.07 18 2510 0.040 1340 0.661 93.0 1.059 1.075 1.204 1703 0.602 68.27 1.162 1.465 0.602 68.27 108 138
13 0.05 21 2512 0.010 16.60 0.665 93.1 1.053 1.074 1.209 1726 0.638 62.36 1.097 1.604 0.638 62.36 102 152
14 0.05 20 2612 0.024 16.60 0.672 945 1.042 1.058 1.224 1959 0.639 62.16 1.095 1.609 0.639 62.16 104 154
15 0.05 19 2717 0.033 16.60 0.679 96.0 1.031 1.042 1.240 2216 0.630 63.65 1.111 1571 0.630 63.65 107 152
16 0.05 18 2.830 0.040 16.60 0.687 97.6 1.019 1.025 1.257 2517 0.631 63.46 1.109 1576 0.631 63.46 108 155
17 0.09 19 2167 0.033 9.75 0.635 88.2 1.102 1.134 1.150 1.014 0577 7253 1.214 1.379 0577 7253 107 125
18 0.09 18 2238 0.040 9.75 0.639 89.2 1.095 1.121 1.160 1.137 0578 7230 1.211 1.383 0.578 72.30 108 126
19 011 19 1.953 0.033 540 0.617 858 1.1351.166 1.118 0.669 0.557 75.87 1.257 1.318 0.557 75.87 108 116
20 0.11 18 2.015 0.040 5.40 0.620 86.7 1.129 1.153 1126  0.757 0.558 75.66 1.255 1.322 0.558 75.66 109 117

i 1~20 P tang BMEIN 0.7, ¢ HMEIIN 100, HIFWEEE B, 83, WEAEZEREIIN 1.
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