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Stress wave propagation in damage nonlinear elastic rock materials
specimen during SHPB tests
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Abstract: In order to study the viscoelastoplastic characteristics of rock-like materials under high-strain rate loading, firstly, control
equation of the stress wave propagating in the non linear elastic rock material with strain rate strengthening and damage in Split
Hopkinson Pressure Bar (SHPB) tests is established. Then based on the granite test, combining hybrid genetic algorithm with the
finite difference method of numerical analysis, the stress wave propagation in two compressive bar and specimen is numerically
analyzed in the whole loading process from the incident wave into the incident bar to specimen broken, and then strain and stress of
specimen are obtained. Finally, through the comparison of calculation curve and experimental curve, the reliability of the stress wave

equations and numerical analysis method are validated.
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Fig.2 Sketch map of SHPB apparatus
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Fig.3 Pulse curve with pulse shaper
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Tab.1 Count parameter of numerical simulation program
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Tab.2 Inversion Analysis results of nonlinear elastic constitutive model
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Fig.4 Test curve and reproduction curve of granite
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