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Fig.1 Measurement system for experiment Fig. 2 Simplified model of three-point bending test
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Tab.1 Peak load of samples

G AT I e e 137 7% W ] %)

A 75% 39. 988kN 0. 8565mm 795. 81s
R 762 44.733kN 0. 9376mm 879. 5s
R 77 % 33. 810kN 0. 7033mm 675. 5s
T 784 35. 888kN 0. 7841mm 713. 51s
KPR 79 £ 30. 373kN 0. 766mm 614. 83s
FIRA 80 £ 34. 373kN 0. 8834mm 686. 255
KHEA 81 # 27.123kN 0. 6476mm 547s

KHEA 824 27.719kN 0. 6962mm 523.78s

M P 3 R 1 AT AE = 75 il R L A8 B A R R B A AR 25 R N A T L T ) 28 2 R T R 4
1F 22 By 19 1l & 20 20 vty v 07 g 4 v BT 5 B0RY B 2L B0H A LR AR RN R L B IR B 4 DA T ) 24 S0 T B
Z4 AW LR CD J [ 1) i & 3 492 v 8047 1 FH S0 A i 28 i X 52 B R i 2 B AE N bl C
SRR KA T b o 53 30 R AR B i 2l 25 4R b AR A VR s Ak . 7E = R e v A B S R AR
o W L b T 335 1) ey U (K [R) 28 v T4 2R 83X R 5 A A 114 28y 0 {5 0 16 A8 L 1 22 031)
AR T A B 2 A 268 i 06 {1 45 068 057 % HO A R T R B2 A 9 o) 524 S80I A 2 oy 0 A7 5 5 B A RE M L IR
I8 T K2 15% . 3 J2& iy T 190 24 S0 /0y HL T A8 A e /N T 5 | ke A iy ) 4 vh B B I . AR A RL D 2 ]
T 75#¢fﬁ%:5%ﬂiﬁd‘bﬁff§if“jy 18 2MPa,ﬁﬁ7l°BH$/HJrF%ﬁbEﬂﬁﬂir“T 160MPa,

A NLES

K3 AR
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Fig. 4 Microseismic and charge induction signals monitoring results of 75# complete granite on three-point bending tests
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Fig. 5 Microseismic and charge induction signals monitoring results of 77 # pre-crack granite on three-point bending tests
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Fig. 6 Microseismic and charge induction signals monitoring results of 79 # complete marble on three-point bending tests
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Fig. 7 Microseismic and charge induction signals monitoring results of 81 # pre-crack marble on three-point bending tests
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On the variation of microseismic and charge-induction signals

of brittle rock specimens in three-point bending experiment

ZHAO Yang-feng'?, LIU Li-qiang®, ZHANG Yin*

(1. School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, Chinas;

2. State Key Laboratory of Earthquake Dynamics, Institute of Geology, China Earthquake Administration, Beijing 100029, China)

Abstract: In this paper, the variation pattern of microseismmic and charge-induced signals of brittle
rock specimens during deformation and fracture process were studied based on three-point bending
experiment and by using experimental system composed of microseism and charge induction
synchronous monitoring device. Experimental results show that in three-point bending experiment,
there is only little difference between the ratios of peak load to peak displacement of prefabricated
crack specimen and that of intact specimen for both granite and marble brittle rock specimens. The
ratio of peak load to peak displacement of granite is larger than that of marble. In three-point bending
experiment, the deformation and fracture process of brittle samples of granite and marble will produce
microseismic and charge-induced signals. The intensity of microseismic and charge-induced signals
produced in deformation and fracture process of granite samples is larger than that of marble samples
and the number of events of granite is more than that of marble samples. The intensity of
microseismic and charge-induced signal produced in deformation and fracture process of intact
specimen is larger than that of prefabricated crack specimen and the number of events of intact is more
than that of the sample with prefabricated crack. On the fracture development stage, the intensity of
microseismic and charge-induced signals is much higher than that on elasticstage. The duration of
microseismic and charge-induced signals produced by specimens during the fracture development stage
is also longer. The number of microtremors and charge-induced signal event during deformation and
fracture process of brittle specimens in three-point bending experiment is obviously less than that in
compression fracture. Using the similarity and difference of microseismic and charge-induced signals
on different stages of rock deformation and fracture process, the comprehensive analysis of
microseismic and charge-induced signals can more effectively monitor the deformation and fracture
process of brittle rock subjected to three-point bending, and obtain more accurately the precursor
information of rock instability and failure.
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