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Laboratory study on RA value fractal feature of shale acoustic emission

under conventional triaxial compression

GU Yilei, WANG Zepeng, LI Qingmiao, FANG Ju, LIAO Shuai
(a. State Key Laboratory of Coal Mine Disaster Dynamics and Control; b. College of Resources and

Environmental Sciences, Chongging University, Chongging 400044, P.R.China)

Abstract; Shale acoustic emission test is conducted under the condition of conventional triaxial compression, and the
time series of acoustic emission RA value is obtained. In order to study the micro mechanism and fractal feature in
the process of shale destruction under the condition of conventional triaxial compression, the coupling relationship
between fractal dimension and time is obtained and analyzed with using the calculation of correlation dimension of
time series on MATLAB software. Results show: 1) Crack in the process of shale destruction is the combination of

tensile crack and shear crack, and shear crack is the main crack. Moreover, tensile cracks mainly appear at the peak
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strength, and the number of tensile crack is significantly reduced with the increase of confining pressure. 2) The
RA value of shale acoustic emission has self-similarity characteristics and fractal feature in the time domain. The
evolutionary pattern of fractal dimension is: rise-sudden drop-fluctuation. 3) The fractal dimension rises in the first
stage, indicating that in rock interior tiny cracks first disorderly extend until fracture surfaces form. Then the
fracture dimension suddenly decreases, suggesting the fracture surfaces extend and macro cracks form, and the rock
is about to break. Therefore, the first sudden decrease of fractal dimension can be taken as the premonition of rock
destruction,

Keywords: acoustic emission; confining pressure; shale; acoustic emission RA value; fractal feature
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Fig.2 Schematic diagram of the test system
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Tablel Parameters of rock specimen

AR AR S HA/mm  &E/mm [l [/ MPa
e T oL S9-1 50.02 99.98 5
Je BT A S9-2 50.01 100.02 5
e o 5L S9-3 49.98 99.97 5
e o 5L S9-4 50.02 100.03 10
U I A S9-5 49.99 99.98 10
U T A S9-6 50.03 99.89 10
Je T oL 89-7 50.02 100.02 20
Je 5T 5L $9-8 49.99 99.97 20
Ve I I S9-9 50.02 100.03 20
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