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Characteristics of acoustic emission signals and spatiotemporal
evolution law in the process of uniaxial cyclic loading and
unloading process of sandstone

SUN Aigin', HU Mingming' , HUA Jianbing', GAO Yang’, CHEN Jiaqi', SI Daxiong', DUAN Yuanyu'
(1. Department of Civil Engineering, Hefei University, Hefei 230601, China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering , Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract; In order to reveal the spatiotemporal evolution regularities of the internal microcracks initiation,
development and coalescence in rock under cycling loading, using sandstone as the research object, the acoustic
emission tests of sandstone in uniaxial cyclic loading and unloading were carried out. The results show that; the
propagation velocity of sound wave in rock can be obtained by the wave velocity test in different directions, which
can provide reasonable velocity parameters for acoustic emission location; the space position of fracture plane can
be accurately located by reasonably arranging the position of the sensor; the number of acoustic emission events and
energy present a stepwise increase during the loading and unloading process, indicating that acoustic emission has
memory effect; through the comparison between the space location of acoustic emission events and position of
rupture surface in the rock sample, two positions are basically the same and the acoustic emission can effectively
obtain the whole process of rock crack propagation. The results can provide important technical support for the rock
mass stability analysis, which has an important value of engineering application.

Key words: acoustic wave test; acoustic emission ( AE); cyclic loading and unloading; damage evolution;
sandstone ; spatial positioning; micro-fracture; rock mass stability
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Fig.1 Schematic diagram of AE testing
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Table 1 Results of wave velocity test
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Fig.8 Spatial location distribution of microfracture compared with destructive rock samples
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