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Applicability of the Evaluation Method for Saturated Sandy Soil Lique-

faction based on Basic Physical Index
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Abstract: The established evaluation method for liquefaction resistance of saturated sandy soils based
on basic physical index, including the determination of equivalent skeleton void ratio and prediction
formula of liquefaction resistance parameters, has been proven to be effective in theory, but its applica-
bility and sensitivity need to be verified. The influence of sample size, preparation method, liquefac-
tion criterion, test category and proficiency of testers on forecast accuracy were analyzed, and the ef-
fect of the fine-grain influence coefficient b-value determination methods on the fitting parameters and
prediction errors was also investigated. The results indicate that the evaluation method for saturated
sandy soils liquefaction resistance based on basic physical indicators is applicable to sandy soils distrib-
uted in different regions. Test conditions deviation will slightly increase the prediction error of the eval-

uation method, but the maximum prediction error is still less than 21% , in which most of the predic-
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tion errors are less than 20%, and 50% of the liquefaction resistance test prediction errors are less

than 10%. The b-value determination method has little effect on the accuracy of the prediction, show-

ing low sensitivity. This evaluation method for liquefaction resistance can be popularized and applied

in actual engineering.

Keywords: sandy soil; liquefaction resistance; basic physical index; prediction errors
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Fig.1 Relation between the fines content threshold and parti-

cle size disparity ratio from the literature
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Fig.2 Grain size distributions of the three host sands and a

pure fines used in the tests
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Table 2 Test cases for the liquefaction resistance of saturated sandy soils
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TE:DR T2, MT i i, WS KTk, SD e 451 s CTX WA =S5, CS MG B VI8 s FC N AR & 5, FC,, kB {E 41
L5 2 5 gy SR SR Bl 160 107728 5 e, 29 XS 5 IO 2% 5 e, S B i i) B2 5, O AL B s NLD AR BEA Hili A

R4 ETAMbEMEF ENWEL CRRZB AKX ENPESHRBANIRZE

Table 4 Fitting parameters and prediction error for the CRR,; prediction empirical formulas of sandy soils based on 4 types

of b determination methods

ZH Tkl Tk 2 Tk 3 ik 4
2B A FC, SEF(FC,) =30% SEF(FC,)  SEF(FC,)
b1l EF(b) EF(b) BA1(b) BA2(h)
¢, C, 0.200 0.187 0.194 0.195
A=G [ C (7},/(10e:m,g‘.>] : 0.667 0.609 0.644 0.665
: 0.967 0.964 0.951 0.977
C, 1.334 1.350 1.26 1.31
By (B oA C, 5.000 5.140 4.73 4.91
durx durx C, 1.556 1.760 1.38 1.48
R’ 0.951 0.941 0.944 0.949
CRR Wil{i VS CRR XK (& o 8.1x10* 9.1x10°° 9.9%10°° 8.0X10*
CRR;,=A X (¢3) R? 0.905 0.867 0.830 0.921
error << 10% 60.0% 60.1% 57.3% 67.9%
error << 20% 94.0% 89.9% 83.9% 95.4%

Y SEF(FC,) FC, i 25 A 7 (6) HH 84

%5

EF(b)-b th 25 23 3 (5) THEAAT

BAL) B AT (0 J9 3 H); BA2(b)- e 53 M (b B FC 19722 4k)
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