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IMPROVED CAM-CLAY MODEL BASED ON HYPERBOLIC CRITICAL
STATE AND ITS NUMERICAL IMPLEMENTATION

CHEN Shanxiong LI Jian JIANG Lingfa LU Dingjie
(State Key Laboratory of Geomechanics and Geotechnical Engineering  Institute of Rock and Soil Mechanics
Chinese Academy of Sciences Wuhan Hubei 430071 China)

Abstract Aiming at the defects that the Cam-clay model cannot reflect the mechanics and strength characteristics
of the remolded clay based on the test research the critical state line is improved. Through the undrained triaxial
test it is found that the critical state line of the remolded unsaturated clay has a shape of hyperbola. Therefore the
improved Cam-clay model is established based on the combination of hyperbolic critical state and the traditional
Cam-clay model and its secondary development is carried out in FLAC®® program. At the same time
Newton-Simpson iterative method is used to improve the relatively complex algorithm for plastic factor in
FLAC®. Finally three axis numerical simulation tests on soil samples with different compactness are carried out
using the improved Cam-clay model. The results show that the mechanics characteristics of remolded unsaturated
soil can be well reflected by the improved Cam-clay model and the improved algorithm has higher precision and
better performance.

Key words soil mechanics remolded clay improved Cam-clay model hyperbolic critical state secondary
development in FLAC®*®  Newton-Simpson iterative method
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Fig.1 Conditions of the undrained triaxial test
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Fig.1 Results of undrained triaxial test



32 11 *2327 ¢
7 2=0.95
1=085
A=0.80
2.2
_ o
p
3
Fig.3 Critical state lines of soil with different compaction degrees
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Table 3 Numerical simulation parameters

Ae pi/kPa Vi A x  KI/MPa
0.80 10 221 019 0026 167
0.85 10 1.92 015 0018 333
0.95 10 1.43 013 0014 602

A polkPa polkPa “ b #
0.80 50 50 0.0009 06874 030
0.85  50/100/200 50/100/200  0.0008 0.3581  0.28
095  50/100/200 50/100/200  0.0007 02843  0.26
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Fig.8 Comparison of stress-strain data between experiment
and numerical calculation(, = 0.80)
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