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Anisotropic elastoplastic constitutive model based on microstructure
tensor and its engineering application
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Abstract: An anisotropic elastoplastic constitutive relation based on the microstructure tensor theory is proposed. The
microstructure tensor is introduced to describe the spatial distribution function of the strength parameters of transversely
isotropic materials. The user defined model is developed in FLAC®P, and the triaxial numerical simulation tests on columnar
jointed specimen with a joint angle of 75° are carried out. The simulated results are in good agreement with the experimental
ones, indicating the feasibility of the model. The developed constitutive model is also applied to the numerical simulation
calculation of the excavation of the foundation of Baihetan high dam. The results show that the deformation characteristics of

the anisotropic model are closer to the actual monitoring results than thoes of the isotropic model. The results can provide

theoretical support for the construction of Baihetan Hydropower Station.
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Fig. 1 Cylindrical joint materials in global coordinate system
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Fig. 2 Variation of uniaxial compressive strength under different
fitting orders with column inclination
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Table 1 Mechanical parameters of columnar joints
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Fig. 3 Displacement nephogram by triaxial numerical simulation

(angle of 75°  and confining pressure of 4 MPa)
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Fig. 6 Calculation grid model for excavation of foundation of

Baihetan Dam
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Table 2 Basic mechanical parameters of main rock mass
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Table3 Setting of model excavation conditions
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#5 FiRE 700m 2015.03.30
6 FiRE 650m 2015.06.24
#7 FiE 600m 2016.01.27
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Fig. 7 Curves of displacement change at measurement points at

different elevations of dam foundation at left bank
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Fig. 8 Cloud charts of displacement change in excavation process considering anisotropic model of columnar jointed rock mass
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Table 4 Comparison of monitored deformations and calculated

displacements at completion end of excavation of dam foundation
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Mzg;-3 6.6 5.6 15.2 4.9 25.8
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