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EXPERIMENTAL STUDY OF ACOUSTIC EMISSION CHARACTERISTIC
OF DISCONTINUITY UNDER SHEARING CONDITION

ZHOU Hui MENG Fanzhen ZHANG Chuanging LU Jingjing XU Rongchao
(State Key Laboratory of Geomechanics and Geotechnical Engineering  Institute of Rock and Soil Mechanics ~ Chinese Academy of
Sciences Wuhan Hubei 430071 China)

Abstract To investigate the acoustic emission(AE) characteristics and laws of rock discontinuity under
compression-shear stress irregular serrated discontinuities with different asperity height were made of cement
mortar and change laws of AE parameters and their mechanism of the discontinuities at different asperity height
shearing velocity and different normal stress are studied. Experimental results indicate that the ideal cumulative
hits of discontinuity during shearing can be divided into three stages——quiet period slow rise period and sharp
growth period. It can be found that the peak energy rate increases while cumulative hits decrease with the increase
of discontinuity asperity height when macroscopic shear failure occurs. With increase of shearing velocity curves
of energy rate and hit rate become higher volatility and peak energy rate peak hit rate and cumulative energy tend
to decrease. Change laws of AE parameters is not very obvious with the change of normal stress  but peak energy
rate and cumulative energy tend to decrease while peak hit rate and cumulative hits increase with the increase of
normal stress. Research results can provide guidance for applications of acoustic emission techniques into
monitoring and prediction of the static or dynamic shear failure of in-situ rock discontinuities.
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Fig.2 Technology roadmap of the experimental scheme
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Fig.3 Photo of acoustic emission sensor and rock specimen
before shearing exporiment
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Fig.8 Photo of cylindrical mould coal under compression-

shear conditions and its stress schematic diagram™®

5 mm

26

1mm
3 mm 13
10 6
5 mm



* 2834

2015

mm

3.1 100kN

[21]

[21]

15 cmx15 cmx7.5 cm



34

* 2835

(1)

()

3)

(4)

Q)

100%

1 mm

5 kN/s

[

[2]

3]

[4]

[5]

[6]

[71

(8]

[

(References)

[
2002 21(7) 1 040—1 044.(CAIl Yaojun XU Fuxing.
Determination of the rockmass shear strength on the dam
foundation[J]. Chinese Journal of Rock Mechanics and Engineering

2002 21(7) 1040—1 044.(in Chinese))

[9]. 2002 21(5) 724—727.(ZHOU
Xiaoping ZHANG Yongxing. Study on the property of acoustic
emission straingt shearing test of rock join in Dachang Tongken
mine[J]. Chinese Journal of Rock Mechanics and Engineering 2002

21(5) 724—727.(in Chinese))

[9]. 1998 17(6) 642—649.(PAN Yishan
WANG Laigui ZHANG Mengtao et al. The theoretical and testing
study of fault rockburst[J]. Chinese Journal of Rock Mechanics and
Engineering 1998 17(6) 642—649.(in Chinese))

ZHANG C FENG X T ZHOU H et al. Case histories of four
extremely intense rockbursts in deep tunnels[J]. Rock Mechanics and
Rock Engineering 2012 45(3) 275—288.

BANDISSC LUMDENAC BARTON N R. Fundamentals of rock
joint deformation[J]. International Journal of Rock Mechanics and
Mining Sciences and Geomechanics Abstracts 1983 20(6) 249—
268.

1. 2008 29(7) 1741—1 746.(LI Haibo
LIUBo FENG Haipeng et al. Study of deformability behaviour and
failure mechanism by simulating rock joints sample under different
loading conditions[J]. Rock and Soil Mechanics 2008 29(7) 1 741—
1746.(in Chinese))
[3.
2010 29(4) 713—719.(SHEN Mingrong
ZHANG Qingzhao. Experimental study of shear deformation
characteristics of rock mass discontinuities[J]. Chinese Journal of
Rock Mechanics and Engineering 2010 29(4) 713—719.(in
Chinese))

[ 2012 31( 1) 3038—3044.
(TANG Zhicheng XIA Caichu SONG Yinglong et al. Model of peak
dilation angle and peak shear strength of artificial joint[J]. Chinese
Journal of Rock Mechanics and Engineering 2012 31(Supp.1)
3038—3 044.(in Chinese))



* 2836 «

2015

[10]

[11]

[12]

[13]

[14]

[4. 2004 23(15) 2 499—2 503.(LI
Shulin  YIN Xiangang WANG Yongjia et al. Studies on acoustic
emission characteristics of uniaxial compressive rock failure[J].
Chinese Journal of Rock Mechanics and Engineering 2004 23(15)
2 499—2 503.(in Chinese))

[I]. 2011 30(8) 1564—1570.

(ZUO0 Jianping PEIl Jianliang LIU Jianfeng et al. Investigation on

acoustic emission behavior and its time-space evolution mechanism in

failure process of coal-rock combined body[J]. Chinese Journal of

Rock Mechanics and Engineering 2011 30(8) 1 564—1 570.(in
Chinese))

TBM

[31. 2010 29(8) 1562—1569.

(CHEN Bingrui FENG Xiating XIAO Yaxun et al. Acoustic emission

test on damage evolution of surrounding rock in deep tunnel during

TBM excavation[J]. Chinese Journal of Rock Mechanics and

Engineering 2010 29(8) 1562—1 569.(in Chinese))

1. 2012 31(5) 914—920.(XU
Jiang WU Hui LU Lifeng et al. Experimental study of acoustic
emission characteristic during shearing process of sandstone under
different water content[J]. Chinese Journal of Rock Mechanics and

Engineering 2012 31(5) 914—920.(in Chinese))

1. 2013 40(1) 12—16.(XU Jiang

LIU Yixin WU Hui et al. Research on microscopic failure and
acoustic emission characteristics of rock under shear load Mining
Safety and Environmental Protection 2013 40(1) 12—16.(in Chinese))
[9]. 2002 31(6) 609—611.(NIE
Baisheng HE Xuegiu WANG Enyuan et al. Study on electromagnetic
radiation and acoustic emission in shearing process of coal[J]. Journal

of China University of Mining and Technology 2002 31(6) 609—
611.(in Chinese))

[15]

[16]

[17]

[18]

[19]

[20]

[21]

1. 2010 25(1) 22—26.(LI
Ximeng HUANG Bingxiang LIU Changyou et al. Study on acoustic
emission characteristics of mould coal under compression-shear
conditions[J]. Journal of Hunan University of Science and
Technology Natural Science 2010 25(1) 22—26.(in Chinese))

1

1996 (1) 22—25.(XU Donggiang. Sound projection characteristic

in sliding failure of enclosing rock within stop along structure plane[J].

Metal Mine 1996 (1) 22—25.(in Chinese))

[ 1994 16(1) 71—77.(ZENG

Zhengwen MA Jin WU Xiuquan et al. Characteristics and
implications of acoustic emission energy in the process of deformation
and failure of single-joint rockmass[J]. Seismology and Geology
1994 16(1) 71—77.(in Chinese))
MORADIAN ZA BALLIVY G RIVARD P et al. Evaluating damage
during shear tests of rock joints using acoustic emission[J].
International Journal of Rock Mechanics and Mining Sciences 2010
47(4) 590—598.

[

1[D]. 2011.(LU lifeng. Experimental research
on microscopic shear failure and acoustic emission characteristics of
coal or rock[M. S. Thesis][D]. Chongging Chongging University
2011.(in Chinese))

1. 2012 29(8) 29—32.(FAN Lei ZHOU
Huoming XIONG Shihu. Acoustic emission characteristics and failure
mechanism of rock mass in field shear test[J]. Journal of Yangtze

River Scientific Research Institute 2012 29(8) 29—32.(in Chinese))

[, 2014 35(4) 913—918.(ZHOU Hui MENG

Fanzhen LU Jingjing et al. Discussion on methods for calculating
crack initiation stress and crack damage stress for hard rock[J]. Rock

and Soil Mechanics 2014 35(4) 913—918.(in Chinese))



