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A damage localization bifurcation model for rock-concrete-like
materials and its application
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Abstract: The paper presents a damage localization bifurcation model for rock-concrete-like materials. The necessary and sufficient conditions for
the occumrence of damage localization were discussed and the critical hardening modulus and localization orientation were presented. Several simple
cases were discussed and the results were verified by numerical simulations of FEM. The model is applied to the cracking simulation of the heel of
an arch dam during the course of impounding.
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Table 1 The symbol engagement in this paper
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Fig.1 Sketch of localization angle
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Table 2 Localization results of uniaxial tension under plane strain condition for some scalar damage models
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Table 3 Expressions of localization angle under various loading conditions
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Fig.3 Localization angle-Possion’ s ratio curve for
plane uniaxial compression
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Fig.4 FEM simulation of strain localization under uniaxial tension
using the model of this paper
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Fig.5 Simulated result by FEM for uniaxial compression under
plane strain condition using the model of this paper
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Fig.6 Simulated damage evaluation at dam heel of Ertan arch dam due to hydraulic fracturing
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