H38H 4 EHAES TR R Vol.38 No.4
2019 4 4 A Chinese Journal of Rock Mechanics and Engineering April, 2019

HEEREIAMEE T 5 AIE{ERER
BEASFEIRIEMR

E2EMAY BAEEL AL MARL kERD B2
1. EiTRY NS EARTRERE, fae EI] 361005; 2. KW IR ARITEAT, W Kb 410012)

-l-

YO N T AR R AT R RO RO . I B R R R AT, DU T R RS R TE A A TR
MR EFMEFQN, RAERNKSE . s BRE. S0 SET AT It 6 Rl £ 2 3 T 5 b K47
SRR N ED AR B RS PRGN ED AR, 3 AN Ak ARG, TN e R VA R AT R R S AR P
B FE I A R SHREE L X 2 FOR F AR AN 407 3R (1 Felicity b DA SEN 4800 7 EE 10 A AL S U #EAT BT 72 o kB %
SRR, 3 FNE RN AR A AAFAE KNP LR, ZRAEREN AE SR AT S LR A S 2T
B N, HSEEEER, KIRIE AE FARHUBE . 18 2 FORFFEHINEN ST 20T, 28 ) 7K T ik 3 e 5 55
J5£ 1) 50%~60%H, Kaiser 2% N2 i 2, Felicity 2505 Hi 3. Felicity EbANINEN A i B B AR AR R KPR Ba KT
1, FENAPEER KFI BEAE 1 BB, (HARST Lckase s NN ARG, & AN RS e s E,
Felicity LGz, F1 0.64~0.89 B, IXFEMEIR . IR R B, AXT-TEHA. Felicity bbAIINEIm 57 b 55 0] 1 S 7
I BHIWT A A RARIR 1 25 K8

KEIR: A 0% EINEEG RS M Felicity oo InEn e B L

hES%S: TU4S XEFRIREG: A XESRS: 1000 - 6915(2019)04 - 0724 - 12

Experimental study on acoustic emission characteristics before the peak strength
of rocks under incrementally cyclic loading-unloading methods
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Abstract: In order to study the precursory characteristics of acoustic emission before the peak strength and the
acoustic emission characteristics of the loading-unloading process for guiding the application of AE technology in
rock mass engineering monitoring and disaster warning, six kinds of rocks including granodiorite, hornfels, skarn,

copper ore, wolfram-molybdenum ore and lead-zinc ore were tested respectively under uniaxial compression,

incremental cyclic loading-unloading and incremental isobaric cyclic loading-unloading, and the relative tranquil
period of acoustic emission before the peak strength, the AE characteristics of unloading process, the Felicity ratio
under two different cyclic loading-unloading modes and changes of the load-unload response ratio were studied.
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The results show that some rocks always present the “relatively tranquil period” phenomenon under three different

loading modes. The low frequency components of the AE events of a variety of rock samples increase significantly
before failure, and the closer to the failure, the more the large amplitudes AE events. Under two different cyclic
loading and unloading ways, Felicity effect occurs with Kaiser effect disappearing when the stress level reaches
50% to 60% of the peak intensity. Both Felicity ratio and load-unload response ratio are greater than 1 in the low
stress level and fluctuate around 1 in the middle stress level. In the high stress level stage, the internal cracks of the
rocks expand unstably with the Felicity ratio reducing and the load-unload response ratio increasing, and the
samples destroy when the Felicity ratio reduces to 0.64 - 0.89. The Felicity ratio and the load-unload response
ratio of the relatively tranquil period may be used as the parameters of rock failure prediction.

Key words: rock mechanics; cyclic loading-unloading; acoustic emission; relatively tranquil period; Felicity

ratio; load-unload response ratio
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Fig.4 Incrementally cyclic loading-unloading curves
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Fig.5 Relationship curves of stress, time and accumulative AE events
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Fig.6 Relationships of stress, time and AE event rate of rocks
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