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Abstract: The traditional loess constitutive model is mainly composed of elastic model and elastic-plas-
tic model. However,the assumption of elastic model on soil is too simple,and the elastic-plastic model
sometimes does not meet the law of thermodynamics. Therefore,the loess constitutive model for elastic-
plastic deformation based on the principle of maximum energy dissipation rate is more rigorous. Based
on the constitutive model ,a laboratory test scheme was designed to obtain the parameters of the model.
Taking Southern Jing-Yang plateau as the study area,the value range of constitutive parameters and the
form of hardening function of Q; Malan loess under different water content were studied. The results
show that; the hardening function of the plastic shear strain of Q, Malan loess in Southern Jing-Yang
plateau is hyperbolic,the value of parameter a ranges from 0. 002 to 0. 02, and that of parameter b ran-
ges from 0. 01 to 0. 05; the hardening function of the plastic body strain is cubic,and its parameters m, |
m, .m, are between 0. 001 and 1;the volume modulus K ranges from 40 MPa to130 MPa and the shear
modulus G ranges from 20 MPa to 60 MPa; compared with the experimental data,the constitutive model
can accurately describe the stress-strain relationship of Q, Malan loess in Southern Jing-Yang plateau by
using the parameters obtained from the experimental scheme.
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Tab. 2 Basic physical indexes of Q, Malan loess in

Southern Jing-Yang plateau

sREERE THE AVE
Gk NEE SRR UBER &L

o, Per /e g T
w/ % cm_3) cm_B) L P [P/%
4.37 1.35 .29 30.37 18.46 11.91

3.2 HESH
ke — , AT [R] 5 KRR B 1 H7 - 0 2% i
28, K1 FTR SR e AR R sS4
4

RIS
700 ra gy 1-1
o JY 12
600  ~ JY1-3 st
< JY 2-1 P
* JY 22 .
L 00 gy23 A '
i JY 3-1 p /.-'.
5400 - *JY32 o N
2 *+ JY 3-3 . -
Bl 300 o e S
ﬁ?\ A./l!:“ o o ®
. L o« °
200 F Alul ke et o o RX
(] ¥ " XX
o
100 - & g%
A
O 1 1 1 1 1 1 1 1
2 4 6 8 10 12 14 16
4 E ¢ /%

1 AR} 7K AR 18 A g = A% i 2

Fig. 1 Stress-strain curves of soil with different moisture contents
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Fig. 2 Fitting results of elastic modulus of soil with

different moisture contents
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Tab. 5 Poisson’s ratio v of different water contents
under different confining pressures
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