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Dynamic Buckling Mechanism of Pillar Rockbursts Induced by Blasting Waves
DENG Jian
Department of Civil Engineering, Lakehead University, Thunder Bay, Canada

Rockburst is a term used to describe a sudden and violent failure of rock ranging in magnitude
from abrupt ejection of small rock fragments to sudden collapse of a large section of a roof or
sidewalls in underground excavation, which could cause damage of equipment, casualty of
workers, or even abandonment of tunnels and mines. Rockburst has been regarded as the least
understood and the most feared mining hazard problem facing underground rock excavations.
Traditionally, rockbursts were classified into strain, pillar, and fault-slip rockbursts. However,
rockbursts are also known to occur at stress levels well beneath the rock yield strength (e.g.,
in shallow workings), in mines where the rock is far from brittle, or without the presence of
geological discontinuities. A plausible explanation of rockbursts is the buckling mechanism,
which has been identified as one of the main mechanisms for rockbursts. It is observed that
rockbursts are often induced by dynamic loadings from mining excavations, such as drilling
and blasting in underground mining. This talk studies the mechanism of pillar rockbursts in
underground mining, by considering rockbursts as a dynamic instability problem of
underground rock structures. The governing equation of a pillar’s motion is set up and the
mechanism of pillar rockbursts is studied analytically and experimentally through a practical
example. New findings include: (1) A new explanation of the “sudden and violent”
phenomenon of rockbursts, characterized by exponential growth of the amplitudes of
transverse displacement responses, even in the presence of rock damping; (2) identification of
the critical role in inducing rockbursts of dynamic loadings that bear frequencies
approximately double the natural pillar frequency; (3) the effect of perturbation of dynamic
loadings during the occurrence of rockbursts; and (4) It is not the shape of a pulse but the
impact energy to decide the occurrence of pillar rockbursts. Based on the mechanism obtained,
measures are proposed to alleviate the hazard of rockbursts in underground excavation.
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