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Study on orthotropic shear yield criterion and its numerical implementation

. 1.2 . 1,2
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(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210098, China ;
2. Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China )

Abstract: The theory and methods of anisotropic shear yield criterion is studied on the basis of isotropic Mohr-Coulomb yield
criterion. The above theory and methods are applied to establish orthotropic shear yield criterion and to analyze the way to introduce
it into the numerical analysis. In order to introduce the orthotropic shear yield criterion into FLAC®”, the codes are developed by
using the FISH language of FLACP. Theoretical analysis and numerical analysis indicate that the orthotropic shear yield criterion is
related to 3 principal stresses and the isotropic shear yield criterion is a special case of the orthotropic shear yield criterion. The
analysis also shows that the maximum shear stress plane can not be the same of yield plane in orthotropic materials.
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Fig.1 Elliptical surface of friction factor (cohesion)
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Fig.2 Relation of global coordinate system and local
coordinate system
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Fig.3 Mohr stress circle
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Table 1 External forces under two different conditions

(MPa)
T Ox oy o Ty Tz Tox
1 -1.0 -1.0 -3.3 -0.5 -0.5 -0.5
2 -3.3 -1.0 -1.0 -0.5 -0.5 -0.5
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Table 2 The values of cohesion and friction under two
different conditions

T LS /ija f
3,10,11,13,14,15,17,18, 25 0.71 0.56
. 5,6,12,16,22,23 0.78 0.60
2,26 0.84 0.66
1,4,7,8,9,19,20,21, 24,27 0.94 0.71
6,7,10,14,19,24 0.50 0.40
5,16,20,23 0.53 0.42
) 1,4,8,12,18,21,22,25,27 0.54 0.43
3,9,11,13, 15 0.57 0.45
17 0.59 0.47
2,26 0.65 0.52
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