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Visco-elasto-plasitc Constitutive Model for Unsaturated Soils
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Abstract; It is necessary to build a visco-elasto-plasitc constitutive model for unsaturated soils, because
soils deform over time. Based on existed rate independent constitutive model, a rate dependent model
which considers the influence of strain rate on soil behavior is developed. Previous test data indicated that
the preconsolidate stress increased with the strain rate. Accordingly, the strain rate was included in the
hardening equation, and thus the loading collapse yield surface was rate dependent. The one-dimensional
constitutive equation of unsaturated soil was then obtained with the help of consistency condition. The
model was used to compare with the existing test data. The model simulations show the model behaviors.
The model was used to predicted experimental data for the degenerated cases included saturated condition
and rate independent condition. Results show a good consistency.
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Table 1 Model parameters

SRR ZHURE
(e 23 A =1.25,k=0.037
p' =125 kPa
N AE BB & =5x107/s
B(0) =0.04
CUY LU v=2.92

P B0 T EUIR 8 o rp s A7 LRSS AT AR S
TESE ST, A 25 18 3 JFUIR b 4 iy &5 F 1k 1A
SH R S 17 T 7 A R A B AT B R P T X
UK [T 235 By B v 28 - 25 A P B0 ) o S 22 25
P8 AR IR, 28R 1 ) 2 BB I, o b 2 S
B

I

=2

W
T

0.20F

0.25 ' L I
50 100 150 200 250 300
B T1/kPa
m de/di=1.43x10%/s  * de/di=5.33x10"7/s
o de/di=5.3x10"s o de/di=1.07x107"/s
A de/di=2.13x10%/s  —TFi{E
Bl 1 AR AS R A 30N 1 -5 0 AR

Fig.1 Relationship between volumetric strain

and effective stress for saturated soils
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Fig.2 Relationship between volumetric strain and time
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Fig.3 Relationship between void ratio and net stress

under different suction and stress rate
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Fig.4 Relationship between volumetric strain and

time under different suction and stress rate
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