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DEM Simulation of Acoustic Emission Characteristics in the Failure Process of

Transversely Isotropic Rocks Under Uniaxial Compression

LIU Jingshuo, FANG Jinxing, LI Juan, LIU Bin
( Department of Hydraulic Engineering, Hunan Polytechnic of Water Resources and Electric Power, Changsha 410131, China )

Abstract: A research has been conducted, with the discrete element method introduced, on the failure process under
uniaxial compression and the acoustic emission characteristics of transversely isotropic rocks with different orientation
angles. The experimental results show that the difference in orientation angle of transversely isotropic rocks results in
various acoustic emission characteristics. A coupling relation has been found between acoustic emission characteristics
and the corresponding stresses, with the spatial response of acoustic emissions occurring mainly at the interface of two
kinds of rocks. Differences between mechanical properties of transversely isotropic rocks result in a stress concentration at
the interface of inter-stratified rock mass where a crack initiation may first occur, which expands into the nearby area and then
causes macroscopic cracks to form, finally resulting in the total failure of the entire specimen. With the increase of orientation
angles, the uniaxial compression strength and modulus of elasticity decrease initially and then increase. The compression
strength reaches its peak when =90° , where it exceeds the corresponding compression strength when g=0° .
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Table 1 Parameters of medium particles
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Wik / (g - cm™) 1.427 1.494
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JEE 422 14 % 0.37 0.37
PUESRE /MPa 28.50 15.28
LB /% 37 37
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Table 2 Bonding parameters of mediums
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H T 1 1 1
PPERR /GPa 6.514 2.556 2.850

I He 1.50 1.00 1.25
WL E /MPa 28.50 15.28 21.00
YR EE /MPa 28.50 15.28 3.00
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Fig. 1 A diagram of numerical simulation specimens with

different orientation angles
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event-orientation angles at different axial strains
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Fig. 5 Spatial responses of acoustic emissions at the failure for specimens with different orientation angles
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Fig. 6 A contrast diagram of UCS andelastic modulus with
different orientation angles
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