$43% B 1M "= L T #M o #k Vol. 43 No. 1
2021 4F 1H Chinese Journal of Geotechnical Engineering Jan. 2021

DOI: 10.11779/CJGE202101002

B3N R TR eSS R R R T

M, ERAC, HERRT BEK S

(1. FAFRFE LR T TS E MR AR E, L 200092; 2. FHFAFBTENS THAER, LiE 200092)

8 E: WA L) - BRI R B & ) R RS A R, R AU ik 5 R AR B UIAROG . A
SCHR VR H 2 P ER S TRAL I AN HE N, B R AR OE =R ) AR N T ARG . T R R T AL RIS
6] o 22 B LU 2R B B8, A 0 U2 15 AT DAAE R TN R S AL I floR A At — 2B 360E . ik, ZEPRAEH
KA TR L AMIELY, S5 A AT M2 0 PR BT SR n RIS, LR T T S I R O R 4 A 2 A
B3 FRUENIT S A B8 AR T R0 L AR AR TN AR o RLALER T 550 0 P D R R R0 2 R R AR i e
R T iz, B @A, B RS BT S SR R AR S s R R R G AT TR S B
RFRIALE, (AHE R XF MBS R MBN . TG T ERFAHEE NRERLE, ST SRR RT L
A RAR A BER A 52 TR BN ) R R 2R R R R

EEEE: Wt BESWtl; SRS N R, Kiask

FESES: TU43 XHRFRIRAD: A XEHS: 1000 - 4548(2021)01 - 0019 - 08

TEERBNT: FORR(1965—), 55, WHLEHA, Ht, H82, WHLEM, FENFAE L TREIBFANES T/E. E-mail:

mshuang@tongji.edu.cn.

Prediction initiation of static liquefaction of saturated sand under
complex stress paths
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Abstract: The stress-strain relations of saturated sand are anisotropic and state-dependent, thus the initiation of its static
liquefaction relies on stress paths. While various criteria have been proposed to predict the triggering of static liquefaction, their
accuracy is normally examined under triaxial stress paths. When subjected to complex stress paths that involve the rotation of
the principal stress directions and different relative magnitudes of the intermediate principal stress, the accuracy of these criteria
remains to be an open question. Here the capacity of three criteria is evaluated, including the second-order work, symmetric part
of the elastoplastic stiffness matrix and instability modulus, for predicting the static liquefaction under complex stress paths, by
employing a state-dependent, anisotropic constitutive model and comparing against the hollow cylindrical torsional shear tests
on Toyoura sand. It is found that: (1) The instability condition derived from the elastoplastic stiffness matrix does not depend
on the stress paths, thus being more general, and the predicted liquefaction initiation is earlier than or coincident with the actual
instability point. (2) The instability modulus approach can predict the initiation of static liquefaction, however, the instability
conditions vary across different loading paths. The instability line is obtained, through which the influences of factors like the
intermediate principal stress and the principal stress directions on the peak mobilized friction angle before liquefaction are
studied.
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