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A critical state anisotropic model with state-dependent of sand

Li Xuefeng, Yuan Qi , Wang Xing
(Solid Mechanics Institute, Ningxia University, Yinchuan 750021, P. R. China)

Abstract : Considering the impact of sand state on its critical state line, a constitutive model for anisotropic sand is
established in the method of macro-micro incorporation. The novel anisotropy state variable is introduced into
critical state equation of the model, the influences of anisotropic parameters, stress state and the relationship
between stress and fabric direction on the equation is added and the state-dependent concepts of sand is extended.
With the changes of stress state and the relationship between stress and fabric direction, the shape and the position
of phase transformation-state, peak-state and critical-state of model is changed inartificially on the direction of
hydrostatic pressure. The more degree of anisotropy, the further offset from the axes of hydrostatic pressure and
the greater change in shape. The hardening law and dilatancy equation of model are the function of anisotropy state
variable. The description of sand dilatancy and hardening law are refined and quantified with the change of
microscopic quantification parameter. One set of model constants can describe the strength-deformation responses of

sand under a large scale of confining pressures and densities.
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Fig. 1 Phase transformation and Critical-state lines of Toyoura
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Fig. 3 Anisotropic Critical-state lines
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% 3 m NttP://gKs.cQu.edu.Cos 2 £, % . 5 £ B R A48 £ 16 KA &6 B A A 73

WY RAREME X 5 k21 R8s g5 — 8. B
4 RIEHZE AR S Lt oA DL RFES . A K
1 I DR A 8 R 245 10 A0 IR 2 B, 4 B8 R i
RS 45 1) S A b A ) (1 05 IR S 0 AR AR IR S
HEEEH.

3) TE R —FLIE b RO J7 RS 0 45, X (2) @ X
A AT 41 3 B A TR A B AR Ak ARG SRS (E
PRI L. W& S R, AP 4 AR Iy ] FN
AN R 78l R 90° B I AR A 5 B R KL 07 B B B
JIMEL B TR A 8 A I S e R s 0, XA
LA AN Oda 457 45 1 10 = Rl 56 45 SR — 5.

25 TR I LR A5 4 R A i 3 45 ol A ] L
DRSNS 1) S R B D i PR S AR fL R

i

—0()°
B=90 2
O
x5
27
27
4/
2.7,
6’/
Z
'ﬁ,’ \
e B=0

o

5 EREFEEMNEEREIEFREE

Fig. 5 Anisotropic Critical-state lines on the Mohr plane.
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