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Mechanical Analysis on Rock Fragmentation under Combined Static and Dynamic Loading/ZHANG Hua-min' , YU
Hao-shan’ , CHEN Li—yiI , SONG Gang2 (1. Chengdu University of Technology, Chengdu Sichuan 610059, China; 2. The
Institute of Exploration Techniques, CAGS, Langfang Hebei 065000, China)

Abstract; Based on the initial elastic and divisions of work by static and dynamic loads, the hard and intact brittle rock
breaking process under static and dynamic loading is divided into 3 stages: elasticity, damage and fracture, which are ana—
lyzed by comprehensive use of elastic mechanics, rock mechanics, damage mechanics and fracture mechanics. By the elas—
tic half space stress field and shear failure of the rock unit under the concentrated force, the damage of rock crack source
and its curve extension path are found; type I and type Il cracks are selected as press shear crack extension modes under
dynamic load impact. Method to define the damage degree by impact energy (times) is put forward. The lateral crack prop—
agation and coalescence of adjacent pit is defined as the end of rock breaking. This mechanical model can be applied in the

system simulation, numerical simulation and machines design for rock breaking by combined static and dynamic loading.

Key words; static and dynamic loads; rock breaking; crack source; cutting tool
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