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Numerical simulation of pulsation features of pressurein explosion cavity
and distribution of explosive energy in rock blasting

TIAN Zhen-nong', ZHANG Le-wen', LI Shi-hai?
(1. School of Civil Engineering, Shandong University, Jinan 250016, Ching; 2. Ingtitute of Mechanics, Chinese Academy of Sciences,

Beijing 100080, China)

Abstract: The research status of explosive energy and explosion cavity in rock blasting is anadyzed. The computation models of
independent development based on the rigid block discrete element method are introduced, including deformed block model,
multi-scale model and explosion source. The improved numerica model is suitable for studying the explosion effects in the
near-source region. The pressure of explosion cavity and distribution of explosive energy in rock blasting are smulated.
According to the simulated results, the pulsation feature of pressure in explosion cavity is obtained. It is pointed out that the
rock structure in the near-source region has the little effect on the pulsation pressure in explosion cavity, and that the pressure
peak in explosion cavity has nothing to do with the explosive charge. On such a basis, the theory of thermodynamics and e astic
mechanics is used to analyze the distribution rules of explosive energy. The influences induced by the failure of rock mass on
the digtribution of explosive energy are discussed. Finaly, the proportion of energy used to fracture rock, deform rock and
throw rock block is proposed.
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Fig. 2 Variation of pulsation pressure in explosion cavity for charge embedment depth larger than the critica depth
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Fig. 3 Pulsation features of pressure in explosion cavity
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