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Mechanical properties and acoustic emission characteristics of
sandstone with different water contents under wet-dry cycles
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Group Co., Ltd, Chongging 401121, P. R. China; 3. Department of Civil and Environmental Engineering, The
University of Science and Technology, Hong Kong 999077, P. R. China)

Abstract: This study aims to investigate the mechanical properties and acoustic emission (AE) characteristics of
sandstone with different moisture contents under the action of wet-dry cycles. The sandstone samples were
sourced from the surrounding rock of a subway station tunnel project in Chongqing. The samples underwent O,
10, 20, and 30 wet-dry cycles, and the tests were conducted by controlling the moisture content of the
sandstone at different cycle stages (dry, 1.2%, 2.4%, 3.6%, and saturated). Uniaxial compression tests and
acoustic emission monitoring were performed, along with Scanning Electron Microscope (SEM) analysis to

examine the microstructure of sandstone after different numbers of wet-dry cycles. The results show that with an
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increase in the number of wet-dry cycles, the pore structure of the sandstone deteriorates, with more fractures

and detachment of crystal grains, leading to a nonlinear decay in uniaxial compressive strength. Higher moisture

content further exacerbates strength degradation. The increase in moisture content significantly reduces the AE

activity during the sandstone failure process and alleviates the degree of fragmentation, reflecting weakened

internal microcrack propagation and energy release. Wet-dry cycling and moisture content exhibit a synergistic

effect on the degradation mechanism of sandstone.

Keywords: sandstone; wet-dry cycles; water content; uniaxial compression; mechanical properties; acoustic

emission
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Fig.1 Sandstone sample diagram
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Fig.2 Energy dispersive spectroscopy (EDS) analysis diagram
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Fig.3 Layout of acoustic emission receiving sensors
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Fig.4 Uniaxial compressive strength of sandstone
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Fig.6 Stress-strain curves of sandstone
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Fig.10 Sandstone failure mode diagram
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Fig.11 SEM images of sandstone fracture surfaces under different numbers of wet-dry cycles
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Fig.12 Binarized Images of Sandstone Failure Surfaces under Different Numbers of Dry-Wet Cycles
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