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Simulation of Crack Propagation Induced by Short Delay Blasting
with Blastholes in a Combined Fan Pattern for Deep Well

WEN Chen, QIAO Qiuqiu, QIU Xianyang, SHI Xiuzhi, CHEN Hui
(School of Resources and Engineering , Central South University, Changsha 410083, Hunan, China)

Abstract: A concept of short delay blasting with blastholes in a combined fan pattern was put forward, in which a row of
reinforced holes were added between each row of conventional fan-pattern holes, and detonation was initiated with short
delay interval between the conventional row of holes and the added row of holes. The blasting scheme with different delay
interval , and blastholes loaded with different confining pressure were numerically simulated with ANSYS/LS-DYNA. It is
found that blasting crater cannot be effectively produced by adopting the scheme with conventional holes in fan pattern
under high geo-stress environment, while the scheme of short delay blasting with holes in combined fan pattern is more
effective in obtaining damaged and ruptured rock, showing better rock breakage effect. In addition, analysis of crack
propagation under different confining pressure shows that the blasting crack tends to grow in the direction of the maximum
principal stress. The numerical simulation and field engineering practice have proven that when there is an acute angle
between the maximum principal stress and that added row of blastholes in fan pattern, that is, higher confining pressure
is loaded in the direction of the horizontal row of holes, and lower confining pressure is loaded in the direction of the
vertical row of holes, the short-delay blasting with blastholes in such a combined fan pattern can not only improve the
rock breakage effect, but also effectively keep rear row of blastholes and the rock mass behind not impacted by the
blasting.
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