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ELASTOPLASTIC ANALYSIS OF GEOMATERIALS WITH INDUCED ANISOTROPY
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By Tadashi YAMABE, Yuzou OBARA, Yasuaki ICHIKAWA and Toshikazu KAWAMOTO

An elastoplastic analysis is presented using a newly developed element which includes
a plastic shear band. It is called the cracked tri i 1 t. This el
press a stress-induced anisotropy of geomaterials with development of internal cracks.
The orientation of a crack in a triangular element is determined by Mohr-Coulomb’s fai-
lure criterion. And the stress-strain behaviour of shear band is decided by the flow

t can ex-

theory of plasticity. Finite element analyses are performed for a triaxial compression
test and a punching shear problem. The results of these analyses are shown to well cor-
respond with experiments and theoretical values. Especially, strain-softening phe-
nomenon are observed in compression tests under the condition of stress transfer method

with cracked triangular element.
Keywords . anisotropy, plasticity, FEM
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Fig.2 Stress difference vs, axial strain of tuffaceous sandstone

(consolidated drained triaxial compression test, g;=

1 MPa).
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Fig.6 Mesh division and loading condition (biaxial

compression test under plane strain state).
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Fig.8 Effects of confining pressure on deviatoric stress and
axial strain relation calculated by CT element analysis.

Table 2 Input parameters for CT element
(corresponding to Figs.7 & 8).

Young Modulus E (Mpa) | 2618
Poisson Ratio v 0.2

Cohesion C (Mpa) 2.9
Friction angle ¢ (deg.) 30
Plastic parameter £ 1.0
Crack width d (mm) 1.0
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Table 3 Input parameters for CT element
(corresponding to Fig. 12).

Young Modulus £ (Mpa) 98
Poisson Ratio v 0.2

Cohesion ¢ (Mpa) 0.1
Friction angle ¢ (deg.) 25
Plastic parameter & 1.0
Crack width d (wm) 5.0
Unit weight 7 CkN/w®) 19.6
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