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Tab.1 Basic parameters of rock specimen (average value)
WA {1 5 THFALE PR I ;303
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Fig. 4 Stress-strain curve of rock specimen
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Fig.5 Stress-time-AE characteristic curve of granite specimen
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Fig. 6 Felicity ratio curve of rock specimen under cyclic loading conditions
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Fig. 7 Failure modes of specimen
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Experimental study on Kaiser effect characteristics of
granite under different cyclic loading stresses

ZHANG Yanxin'?, CAO Longhui', LI Zejie' , CHEN Tianxing®

(1. College of Civil Engineering &. Mechanics, Yanshan University, Qinhuangdao 066004, Hebei, China; 2. Key Laboratory of Green
Construction and Intelligent Maintenance for Civil Engineering of Hebei Province, Yanshan University, Qinhuangdao 066004, Hebei,

China)

Abstract: In order to obtain the stress value ¢"“corresponding to the Kaiser effect point of granite more
accurately, the influences of different cyclic loading stress . on the Kaiser effect characteristics are
studied by the RMT-100B rock mechanics servo testing machine and the Micro-II Express acoustic
emission monitoring system. The results show that, under the cyclic loading the stress-strain curve of
the specimen becomes less convex at the initial loading stage and shorter at the compaction stage, in
comparison with that under the single loading. When o <Cg,, the frictional acoustic emission is
effectively weakened, conducive to the identification of Kaiser effect points in the subsequent loading
process. When ¢.>>0,, the cumulative ringing count curve rises in steps, the extension of cracks and
the initiation of new cracks occur inside the rocks, and the cyclic stress becomes a new memory stress.
When 6:<o,.» the Felicity ratio is less than 1. Otherwise it is more than 1. Therefore, in the in-situ
stress test, a cyclic loading and unloading method with low stress and small gradient can be adopted,
and the effective stress interval of the Kaiser effect can be screened by the Felicity ratio, reducing the
recognition range of the Kaiser effect point and improving the accuracy of the in-situ stress
measurement.

Keywords: cyclic loading; Kaiser effect; Felicity ratio; acoustic emission; in-situ stress



