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Abstract: In order to futher study the influence of the inclination angle of the roof structural plane on the mechan-
ical properties of coal and rock during coal mining, a self-developed acoustic process simulation test system was
used to conduct true triaxial loading and unloading tests of combined coal and rock under different structural
plane inclination angles, and an acoustic emission detection system was used for monitoring. The results show
that as the inclination angle of the structural plane increases, the failure strength of the specimen gradually de-
creases, and the development of cracks also gradually weakens. The failure mode gradually transitions from ten-
sile shear failure to shear failure, until the inclination angle reaches 40°, and the entire specimen undergoes sliding
failure; Before unloading failure, the specimen with an inclination angle of less than 30° undergoes sufficient

plastic deformation, and its bearing capacity is fully utilized. However, the specimen with an inclination angle of
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=30° rapidly fails when it reaches the critical failure limit, resulting in partial or complete sliding failure; The

acoustic emission signal is concentrated in the unloading failure stage. The larger the inclination angle of the

structural plane of the sample, the less the cumulative acoustic emission count. When the inclination angle reaches

40°, slip failure occurs, and the maximum ringing count significantly decreases, which has a slight impact on its

cumulative count. The research results can provide reference for a deeper understanding of the unloading failure

mechanism caused by the inclination angle of the roof structural plane and for safe mining.

Key words: compound coal-rock; true triaxial test; structural plane inclination angle; acoustic emission
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