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Abstract

Based on the duration, amplitude and rising time of 2.42 million acoustic emission impact events ob-
tained in the whole process of uniaxial compression test of single porous rock in three tests, eight
types of acoustic emission characteristic waveforms are obtained by discriminant algorithm, and then
fast Fourier transform (FFT) and Matlab statistical analysis are carried out. This paper focuses on the
relationship between the classification of rock acoustic emission signals and stress. The results show
that the frequency domains of the eight types of waves are mainly concentrated in the two frequency
bands of 0~50 kHz and 250~300 kHz, and their distribution proportion is regular with the change of
stress level. Waves with short duration, low amplitude and long rise time occupy the majority. Before
approaching the peak intensity, the proportion of waveforms with high amplitude and short rise time
increases, while the proportion of waveforms with long duration decreases. After entering the de-
struction stage, the proportion of waveforms with high amplitude and short rise time decreases. In
general, there is a significant correlation between the amplitude of the waveform parameters and the
rising time, which has an early warning effect on the failure of the specimens. The research method is
based on large data and is a supplement to the original acoustic emission parameter evaluation me-
thod. The subsequent rock tests of different types will improve the application of this method.
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Figure 1. Acoustic emission signal and parameter diagram
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Figure 2. Concept map of waveform classification
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Figure 3. Logic block diagram of waveform classification
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Table 1. Names and waveform characteristics of eight typical waveforms
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Table 2. Time domain and frequency domain diagrams of eight typical waveforms
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