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Acoustic Emission Characteristics and Failure Modes of
Rock Under Triaxial Unloading Uniaxial Reloading
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Abstract: In order to study the mechanical response mechanism of surrounding rock caused by roadway
excavation unloading and mining disturbance, the RMT-150C testing machine is used to carry out the triaxial
loading-unloading-uniaxial reloading mechanical characteristics test of white sandstone specimens. Based on the
stress-strain curve of the damaged rock under uniaxial loading, the relationship between the rock failure mode
and the unloading point is determined. The characteristic parameters of acoustic emission amplitude in the process
of rock failure are collected by AEwin acoustic emission system. Results show that with the increase of the initial
damage degree of rock, there are differences in rock failure modes during uniaxial reloading, which show brittle
failure under low damage degree, brittle ductile failure under high damage degree, and ductile failure mode
under high damage degree. The coupling relationship between AE amplitude and strain under different failure
modes is established. After verification, the relationship is reliable, and it can reasonably reflect the deformation
characteristics of sandstone roadway in different failure stages.
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