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Abstract: The stability of coal masses in the mining roadway has a significant impact on the safe production of working face,
and determining the precursor information of coal masses failure is helpful to avoid roadway instability and achieve safe and
efficient production. To this end, this study obtains the acoustic emission (AE) information of coal specimen in deformation and
failure process through conventional compression tests, explores the evolution characteristics of AE signal in time and
frequency domains, and analyzes the prediction ability of different AE parameters on coal specimen failure. The research
results show that under uniaxial and triaxial compression conditions, the development process of AE ring-down and hit counts
before the formation of the main fracture surface in coal specimens can be divided into an incubation period, a development
period, and an active period. After the main fracture surface is formed, the AE ring-down and hit counts enter a silent period
under conventional uniaxial compression, while they fall into a stable period under conventional triaxial compression. When
significant local damage occurs to the coal specimen, the AE ring-down and hit count rates increase significantly, and the
inflection points appear on cumulative ring-down and hit count curves, which can serve as the precursor characteristics of coal
specimen failure. The dominant frequencies of AE signal are divided into four bands: No.1, 2, 3 and 4. Among them, the No.2
frequency band corresponds to the main failure mode of coal specimen, while the No.4, 3 and 1 bands correspond to the
formation of small, medium and large sized microcracks, respectively. The accuracy of joint prediction in the time-frequency

domain is higher than that of single-parameter time-domain or frequency-domain prediction. According to the response time,
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the AE ring-down and hit count rates appear the earliest, followed by the cumulative ring-down and hit counts, and finally the

"cumulative ring-down and hit counts + No. 1 frequency band". These results can provide theoretical guidance for stability

assessment of mining roadway surrounding rock or prevention and control of actual dynamic disasters such as rockburst.

Keywords: Coal specimen; acoustic emission; ring-down count; hit count; dominant frequency; failure precursor
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Table 1 Test results of coal specimen under conventional compression

I F/MPa RN TS K JE/mm HA2/mm SR /GPa HELAES I {56 ) /MPa
Confining pressure  Specimen number Length Diameter Elastic modulus Poisson's ratio Peak strength
0 MA.7 97.14 49.54 443 0.35 20.41
5 MB.14 95.78 49.54 5.27 0.34 38.42
10 MG.16 95.46 49.50 7.01 0.24 55.37
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Table 2 Inflection point information of cumulative AE ring-down count curves of coal specimens under conventional
triaxial compression
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Fig. 4 Relationship of hit count rate, cumulative hit
count and stress versus time for AE from coal
specimens under conventional compression
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Table 3 Inflection point information of cumulative AE hit count curves of coal specimens under conventional

triaxial compression

[ /MPa Piidis Ji7 J1{H/MPa N 17K/ % SRR RSV
Confining pressure Inflection point number Stress value Stress level Cumulative AE hit count
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3 41.25 ()5 ) 74.50 109 426
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Table 4 Dominant frequency band labels and ranges
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Table 5 Precursor response coefficients of AE parameters for failure of coal specimens
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