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Fig. 1 Schematic geometry for analysis model
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Fig. 3 Maximum principal stress distribution and crack propagation at different loading rates
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Fig. 4 Maximum principal stress distribution and crack propagation of

different distance from charge hole to free boundary
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Concentrated effect of stress around guide hole
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Fig. 6 Maximum principal stress distribution and crack propagation of different guide holes
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Fig. 7 The principal stress curves of the element
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Numerical simulation of dynamic cracks propagation
of rock under blasting loading

Zhong Bobo, Li Hong, Zhang Yongbin
(State Key Laboratory Coastal and Offshore Engineering s Dalian University of Technology ,
Dalian 116024, Liaoning, China)

Abstract: The influences of the blast loading rate, the distance from the guide hole to the free bounda-
ry and the radius of the guide hole between the two charge holes, on the dynamic propagation of
cracks in rock were studied using realistic failure process analysis (RFPA-dynamic). The results show
that, as the loading rate decreases, the crushed zone around the charge hole is gradually reduced; the
position of the crack initiation moves gradually from the crushed zone to the charge hole; and the
number of small branch cracks gradually decreases while the length of the main crack increases. Due
to the influence of the free boundary, the cracks that were previously downward now gradually bend
in the horizontal direction, and this tendency becomes more observable as the distance from the charge
hole to the free boundary gets shorter. As a result of the guidance of the guide hole, the cracks close
to the guide hole gradually curve to the guide hole and, at the same time, a crack is formed at both
ends of the guide hole wall that propagates to the charge hole. The radius of the guide hole has no ob-
vious effect on the guiding role, but the nonuniformity of the material does have a significant effect on
the way the cracks propagate.

Key words: solid mechanics; crack propagation; RFPA-dynamic; explosive stress wave; guide hole
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