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Stability analysis of rectangular rock pillars influenced
by vicinal blasting with catastrophe theory"

YAN Chang-bin', WANG Quan-wei', LI Guo-quan', FU Xin-ge', ZUO Yu-jun®
(1. Yellow River Engineering Consulting Co. Ltd., Zhengzhou 450003, Henan, China;
2. Research Center for Numerical Test of Material Failure, Dalian University ,
Dalian 116622, Liaoning, China)

Abstract: By using the catastrophe theory, a nonlinear dynamic model was proposed to describe the
rectangular rock pillar instability induced by vicinal blasting. And sufficient and necessary conditions
were worked out for the pillar dynamic instability. The proposed catastrophe models were used to an-
alyze the influences of the vertical press, the blasting disturbing strength and its frequency on the in-
stability mechanism of the rectangular rock pillars. Results show as follows. It is feasible to analyze
the instability mechanism of the rectangular rock pillars induced by vicinal blasting by using the catas-
trophe theory. The higher the vicinal blasting disturbing strength, the more easily the rock pillar in-
stability occurs. The blasting disturbing strength responding to the instability conditions of rock pil-
lars will be less with the increasing of the vertical press, and the instability of rock pillars becomes
more possible. If the dynamic instability of rock pillars happens, the blasting disturbing frequency
must meet certain conditions.

Key words: mechanics of explosion; stability; catastrophe theory; rectangular rock pillar; vicinal

blasting
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