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Acoustic Emission Evolution Characteristics of Rock
Under Three-point Bending Tests
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Abstract; Stress-strain curves, fracture modes and acoustic emission characteristic parameters of 16 diabase samples
containing different notch positions were obtained under three-point bending loading conditions monitored by acoustic e-
mission system to analyze acoustic emission characteristics of rocks under different tensile-shear stress conditions.
Based on the normalization method, the damage evolution law of the sample was investigated. The fractal analysis
method was used to calculate the correlation dimension D of the acoustic emission signal. The characteristics of the
fractal precursor of the sample under the action of different tensile-shear stress were discussed. The results are as fol-
lows. Under the three-point bending condition, microcracks dominate and the tensile brittle fracture occurs. As the off-
set notch distance from the left-end support distance d increases, the bending strength decreases and the fracture ener-
gy consumption of the rock gradually decreases. Damage precursor occurrence time characterized by acoustic emission
parameters ; event rate < ringing count < energy count. As the stress of diabase increases, the correlation dimension
changing mode is “down-up-down” , which is significantly different from the “fluctuation-continuous descent” of uniax-
ial compression. The second decrease of correlation dimension indicates that the failure is about to occur, which can be
used as precursor information for rock failure.
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