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CATASTROPHIC MODEL AND TESTING STUDY ON
FAILURE OF STATIC LOADING ROCK SYSTEM
UNDER DYNAMIC LOADING

ZUO Yu-jun, LI Xi-bing, MA Chun-de, ZHANG Yi-ping, WANG Wei-
hua

(School of Resources and Safety Engineering, Central South
University, Changsha 410083, China)

Abstract

The stability and its changing law of uniaxial static loading rock system are
analyzed by the catastrophe theory. The relationship between dynamic
loading and the response of uniaxial static loading rock system is nonlinear
and changing law of self-vibration frequency of the system is found out to be
adherent to the nonlinear dynamics model of uniaxial static loading rock
system. It is shown that when dynamic loading frequency and amplitude
reach certain value, fierce jump of amplitude of uniaxial static loading rock
system under dynamic loading will occur, then failure of rock specimen
subsystem will appear. And the intensity of dynamic signal plays a decisive
role in the evolution of uniaxial static loading rock system under dynamic
loading. These theoretical analytical results are proved by experiment on
uniaxial static loading rock system under dynamic loading.
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