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Numerical simulation for blast wave in water-saturated rock

ZHOU Zhong , WANG Xiao-jun, ZHAO Kai, LIU Fei
(Department of Modern Mechanics, University of Science and Technology of China ,
Hefei 230026, Anhui, China)

Abstract; Within the framework of continuum mechanics and immiscible mixture theory. and by as-
suming that there is no relative motion between the components, an elastic-plastic constitutive model
involving damage evolution for fluid-saturated porous solid is proposed. The porosity evolution is es-
tablished on the conventional equipressure experiments and the effect of porosity on the yield function
is considered in the new constitutive relations. By using the B-W-N-B effective stress rule, the blast
waves in the fully water-saturated porous tuff are numerically simulated and the results are in good a-
greement with experiments, demonstrating that the model proposed in this paper is capable of predic-
ting blast waves in water-saturated porous rocks.

Key words: mechanics of explosion; constitutive model; B-W-N-B effective stress rule; water-saturat-

ed rock; blast stress wave
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