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Estimation of Rockburst Grade Using Acoustic Emission Test Results
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Abstract Estimation of rockburst grade is an important basis for the early warning of rockburst disaster,but the complex-
ity of rockburst itself brings great difficulties to the estimation of rockburst. In order to realize the rapid and accurate estimation
of rockburst grade,the AE (acoustic emission) testing technology was adopted to obtain the AE features of standard rock sam-
ples (50 mm in diameter and 100 mm in height) in different directions (longitudinal,oblique and transverse) during the in-
door uniaxial compression loading process. Using the ratio of the cumulative AE energy E, before the main fracture to the cu-
mulative AE energy E after the final fracture of samples in different directions,the corresponding new criteria for estimating the
rockburst grade was proposed respectively, and the estimation results were compared with the actual rockburst grade and the es-
timation results of the traditional rockburst estimation criteria. It shows that the estimation accuracy of the criterion based on
E /E of samples from different directions reaches 80% ,which is in good agreement with the actual rockburst grade. Compared
with the traditional rockburst estimation criterion, the estimation results of £ /E-based rockburst estimation criterion are more
reliable. When E /E of samples with different directions is used to estimate the rockburst grade, the reliability of the estimated
results from high to low is longitudinal , oblique and transverse. The results presented herein have certain reference value for the

prevention and control of rockburst disaster.
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Table 1 E_ /E values in different rockburst areas

By E/E R
HBX HS pren pep PP SRR
1 0.050 8 0.103 4 0.169 4 il
2 0.769 2 0.424 1 0.726 7 &g
3 0.857 1 0.877 4 0.9355 2
4 0.042 8 0.088 2 0.1956 il
5 0.583 3 0.468 8 0.518 5 &g
6 0.142 8 0.148 1 0.260 7 il
7 0.090 9 0.190 5 0.3158 il
8 0.684 4 0.476 2 0.6250 &g
9 0.538 5 0.417 8 0.656 7 hag
10 0.775 6 0.680 9 0.704 5 hag
11 0.410 2 0.562'5 0.543 5 e
12 0.048 4 0.1555 0.078 1 fiiedl
13 0.656 7 0.467 1 0.838 7 A
14 0.760 9 0.518 5 0.4412 LR
15 0.5517 0.407 4 0.714 3 &g
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18 0.585 4 0.673 9 0.5250 &g
19 0.3375 0.216 6 0.184 2 il
20 0.680 0 0.789 5 0.657 9 &g
21 0.794 8 0.4412 0.7317 &g
22 0.3225 0.205 8 0.154 7 il
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Fig.5 AE energy of samples various at different directions
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Table 3 Estimation criteria of rockburst grade based on
E /E values of samples from different directions
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Table 4 Estimation results of rockburst grade
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Table 5 Comparison of the estimated results of rockburst

grade and actual rockburst grade %
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Table 6 Estimated results of rockburst grades based
on transverse sample E /E values
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17 0.8162 % 0.6071 %  0.7576 H%E Pk
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Table 7 Comparison of the estimated results of rockburst
grade and actual rockburst grade for different directions
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Table 8 Rockburst grade criterias for different methods
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Table 9 Estimation results of rockburst grades based on different rockburst criteria

Wi bman  WRT AL Sl b
fity /T SRE SEFy B;E};“ “ﬂ‘% Wi fitril rhol e ii%
EJE S5 EJE RS9 EJE  amgm O

1 0.82 18.54 14.55 J"E i JPE - mIZL 0.0508  m®ZI 0.1034  #EFL 0 0.1694  wmFl A
2 0.48 17.48 15.12 J“E @i JUE mIZL 0.1428  mwFZL 0.148 1 #RHL 0.2607  wHl A
3 3.26 527 8.47 h& s A R4 0.5385 A 0.4178 WS 0.6567  hEE g
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Table 10 Comparison of the estimated results of rock-
burst grade and actual rockburst grade of five methods
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