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Abstract: Soil liquefaction is a common natural disaster during earthquakes. In recent years, the evalu-
ation of soil liquefaction potential based on shear wave velocity has received increasing attention. In
this paper, the maximum likelihood method is used to calibrate the worldwide used deterministic lique-
faction evaluation model based on shear wave velocity proposed by Andrus and Stokoe. On this basis,
a probabilistic evaluation model of soil liquefaction potential based on shear wave velocity is proposed.
The results show that the liquefaction evaluation curves obtained from lognormal distribution, normal
distribution, minimum Gumbel distribution and maximum Gumbel distribution have some differences
when the liquefaction probability is 5% and 15% , and little difference when the liquefaction probabili-
ty is 35%. The model correction coefficient calibrated by the minimum Gumbel model is mostly sup-
ported by the liquefaction case database according to the Bayesian information criterion. The mean val-

ue of the model correction coefficient is 0.879, indicating that the factor of safety obtained by the mod-
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el proposed by Andrus and Stokoe is smaller than the true factor of safety in the average sense. The co-

efficient of variation is 0.387, indicating that the model error involves some uncertainties. The liquefac-

tion evaluation curve of the probability model established in this paper is consistent with that obtained

by Bayesian mapping function in the literature, and is quite different from that obtained based on logis-

tic regression method in the high cyclic stress ratio range in the literature.

Keywords: shear wave velocity; soil liquefaction evaluation; maximum likelihood method; probabili-

ty model
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Table 1 Basic information of the liquefaction database

Iig Wit dEwie
T wmak em omm
= ES L Qe
1 San Francisco 1906 7.7 8 4
2 Daly City 1957 5.3 0 5
3 Niigata 1964 7.5 3 1
4 Haicheng 1975 7.3 5 1
5 Imperial Valley 1979 6.5 4 7
6 Mid-Chiba 1980 5.9 0 2
7  Westmorland 1981 5.9 6 5
8 Borah Peak 1983 6.9 15 0
9  Chiba-Ibaragi 1985 6 0 2
Taiwan (event
10 1985 5.3 0 4
1.LSST2)
Taiwan (event
11 1985 5.5 0 4
LLSST3)
Taiwan (event
12 1986 6.6 0 4
1.SST4)
Taiwan (event
13 1986 5.4 0 4
LLSST6)
Taiwan (event
14 1986 6.6 0 4
1LSST7)
Taiwan (event
15 1986 6.2 0 4
LLSSTS)
Taiwan (event
16 1986 6.2 0 4
LSST12)
Taiwan (event
17 1986 6.2 0 4
LLSST13)
Taiwan (event
18 1986 7.6 0 4
1LSST16)
19 Chiba-Toho-Oki 1987 6.5 1
20 Elmore Ranch 1987 5.9 0 11
21 Superstition Hills 1987 6.5 3 8
22 Loma Prieta 1989 7 42 21
23 Kushiro-Oki 1993 8.3 2 0
Hokkaido-Nansei-
24 ) 1993 8.3 3 1
Oki
25 Northridge 1994 6.7 3 0
26 Hyogoken Nanbu 1995 6.9 11 7
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Table 2 Calibration and comparison of models

LSRN
T 4 R PUHITFR A 5 BIC
7

. In(Fs)+ 0.401

X HE A PL=1— 0| —— 0.822 0.711 187.066
0.639
% p—1— | 072 5 181

NS L= 3% 0.729 0.530 81.752
B /NI LR P = exp| — exp(3.115- F — 2.738) 0.879 0.387 181.154
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