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Tab.1 Performance parameters of microseismic sensor
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Fig. 2 Experimental loading scheme
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Fig. 3 Peak strength of rock under different ¢, conditions
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Fig.4 The failure morphology of rock samples under

different ¢, conditions
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Fig. 5 Evolution process of Mz under different ¢, conditions
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Fig. 6 Microseismic b value and 1gN /b evolution characteristics under different ¢, conditions
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Fig.7 Evolution process of microseismic dominant frequency under different ¢, conditions
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Fig. 8 Schematic diagram of microseismic precursors

of different instability modes of rock
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Evolution Characteristics of Microseismic Signals During Granite Failure

Under Different Intermediate Principal Stresses
SU Guo-shao™"", HU Shi-hong®, JIANG ]ian—qing"’b’“ , REN Hong-yu"
(a. College of Civil Engineering and Architecture; b. Key Laboratory of Disaster Prevention and Structural
Safety of Ministry of Education; c. Guangxi Provincial Engineering Research Center of Water Security
and Intelligent Control for Karst Region, Guangxi University, Nanning 530004, China)

Abstract: To explore the microseismic evolution characteristics of instability failure of surrounding rock of deep bur-
ied tunnel, biaxial compression tests of granite were carried out under different intermediate principal stresses (¢,). The
microseismic monitoring system and high-definition camera were used to monitor and record the failure of granite in real
time. The evolution characteristics of microseismic » value and dominant frequency of rock failure process under different
o, conditions were analyzed, and the index of microseismic energy release (MSER) was proposed to describe the degree of
rock failure. The results show that with the increase of ¢, . the cumulative microseismic energy release, the maximum
value of IgN /b and the ratio of low frequency signal before rock failure. and the microseismic energy release rate at rock
failure time all increase, while the minimum value of b value before rock failure decreases. In addition, the microseismic
precursor of rock instability lists as follows: & value drops to less than 0. 8; lgN /b rises to more than 3; High amplitude
and low frequency signal appears. The precursors of rock slabbing are high amplitude low frequency signals accompanied
by a small number of high amplitude high frequency signals, while the precursors of rockburst failure are that 6 value
drops to less than 0. 5, and 1gN /b rises to more than 5, and high amplitude signal only appears in the low frequency
band.

Key words: deep-buried tunnel; microseismic; experimental study; intermediate principal stress





