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Fig. 2 Equation of state for concrete materials Fig. 3 Mohr-Coulomb yield criterion with shear saturation
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Fig. 4 Schematic diagram showing interface conditions
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A dynamic spherical cavity-expansion theory for concrete materials

LI Zhi-kang" ** , HUANG Feng-lei'
(1. State Key Laboratory of Explosion Science and Technology -
Beijing Institute of Technology, Beijing 100081, China;
2. Northwest Institute of Nuclear Technology, Xi’an 710024, Shaanxi, China)

Abstract: The constitutive descriptions of concrete materials idealize the pressure-volumetric strain re-
lationship as the tri-linear equation of state and idealize the shear strength-pressure relationship as the
Mohr-Coulomb yield criterion considering the tension cutoff and the shear saturation. The dynamic re-
sponse expression of the spherical cavity expansion is derived by the self-similar methods, and the dy-
namic response numerical solution is given by the Runge-Kutta-Felberg method. The result shows
that the cavity expansion pressures increase with the cavity expansion velocity and the shear saturation
strength, and the cavity expansion pressures considering the shear saturation are less than those with-
out considering the shear saturation in case of the high cavity expansion velocity.

Key words: solid mechanics; dynamic expansion velocity; constitutive relationship; spherical cavity;

concrete
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