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Depth-consistent v-based approach for soil liquefaction evaluation

SUN Rui, YUAN Xiao-ming
(Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, China Earthquake

Administration, Harbin 150080, China)
Abstract: The shear wave velocity tests have been commonly used as an engineering field testing technique, and are gradually
becoming a basic index for soil liquefaction evaluation. The shortcoming of the Andrus' method and Chinese code method has
been found by using the database from Andrus, and the new hyperbolic model and formula V;-based for estimating liquefaction
potential of liquefiable layer are proposed. The reliability of the above three methods is verified through the data newly
collected by Kayen, and the possibility and approach of improving the discrimination accuracy are discussed. The results
indicate that the Chinese code method is significantly conservative for both shallow soil layer and deep soil layer and will
predict the dense sand as liquefiable. The Andrus' method is conservative for shallow soil layer, and an irrational phenomenon
of back bending occurs in the deep soil layer. The proposed hyperbolic model can provide good results for both shallow soil
layer and deep soil layer and solve the deficiency of Chinese code method and Andrus' method. When the in-situ shear-wave
velocity tests are used to predict soil liquefaction for a specific site, multiple tests should be taken to reduce data discreteness.
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Fig. 1 Critical liquefaction evaluation lines by Chinese code
method for investigation of geotechnical engineering
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Fig. 2 Critical liquefaction evaluation lines by Andrus method
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Table 8 Effects of test errors on success rates of proposed method

(%)
FUE wmtEn AR ARMNDE7.5%
Ak 62 89
VI e 66 66
1 64 78
Ak 78 83
VI e 71 50
1 74 67
Ak 78 90
IX & e 80 67
1 79 79
Ak 75 90
PSR e 71 63
1 73 77
5 & it

X N AN S0 BT U AL A T VR AT AT
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FVE) JIEMT Andrus 5 ATRL SR, KB T —HAFAE
i, BT XU 2 AR A R, SR TR Y
Kayen #4220 =& 24T 1 X HOAR S, FFARYE o0 it
FURERETIE T 3-m ARG R T REVEA 3. E2E4S
WA

(D FHEBUTH CE L TREEEME) T Eiv)E
HABIRACTT %, TRARRIERIRED L, HH 4
REH R, @A T RESE L i LA
A, oo AEE

(2) KIS REN, EEs LN ZK Andrus
TRERRE LGS R AR, R R L H5 )
FATUARESZ,  (H LI 57 3 D i 2GR R A A (R 25
MAEHEILER

(3) ARSI th AR BY 1795 3 X0 pH 2 01 ) A
B, BEMSRIRAIL, TCiex iR EIC AR E LA Rede
BF R EE R S T E RS 75 Andrus J7iE
(¥ Bies, HE A 88 TR

(4) KRB VIR AT AL R, BERH IR
M, B A B AE,  DAER = it i T S A
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