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A statistical damage simulation method of dynamic deformation process for
rocks based on nonlinear dynamic strength criterion
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Abstract: The dynamic strain rate has a great effect on the dynamic deformation process of rocks. Considering the
nonlinear effect of dynamic strain rate of rocks on their strength, a nonlinear dynamic strength criterion reflecting
the influence of strain rate was developed based on the improvement to the existing dynamic strength criterions of
rocks. With the nonlinear dynamic strength criterion proposed and the measurement method of the microelement
strength considering the effect of the strain rate of rocks, a dynamic statistical damage constitutive model for rocks
was proposed based on the statistical damage theory. A method for determining the model parameters based on the
dynamic stress-strain curves from the dynamic triaxial test of rocks was also put forward. A method simulating the
dynamic deformation process of rocks was established, which reflect the influence of not only stress state but also
strain rate on the dynamic deformation process of rocks. Finally, a comparison between the experimental and
theoretical curves of this model and other existing similar models was carried out and the rationality and advantage
of the proposed model in this paper were demonstrated.
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Table 1 Static yield stresses of salt rock under different
confining pressures
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15 29.62
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Table 2 Dynamic yield stresses of salt rock under different
confining pressures and strain rates
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Table 3 Dynamic yield strength parameters of salt rock
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Fig.1 Relationship between yield strength and strain rate of

salt rock under different confining pressures
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Fig.3 Effect of strain rate on rock deformation under different
confining pressures
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