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Application of cloud model to rating of rockburst based on
rough set of FCM algorithm
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Abstract: The rating of rockburst is fuzzy and uncertainty, though the cloud model of rough set theory has a unique advantage to
dealing with fuzzy and uncertainty problem. A new cloud model for evaluating rockburst grade is proposed on the basis of the rough
set of fuzzy C-means (FCM) algorithm. Some main evaluation factors of rockburst are chosen in this study, such as uniaxial
compressive strength o, the maximum tangential stress o, , tensile strength o, and elastic energy index W . According to the
criteria of rockburst classification, each evaluation factor is calculated by using the characteristics of cloud number of different
rockburst levels. The rough set theory based on FCM algorithm is employed to analyze each factor attributed in the forty samples of
rockburst engineering in China and internationally, and then the weight of each evaluation factor is calculated. The comprehensive
degrees of certainty of the samples for evaluation are calculated by the positive normal cloud generator, and the level of rockburst is
finally specified by the maximum certainty degree. The results show that the evaluated results agree well with the practical records,
which implies that the proposed procedure is of feasibility and reliability, and is a new idea for rockburst prediction.
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Fig.1 Flow chart of the rating of rockburst using a cloud
model based on the rough set of FCM algorithm
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Table 2 Numerical characteristics of cloud model in
rockburst classification
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Table 3 Decision table of measured rock burst sample data and evaluation indexes

FAEEE Y 4

S35
o./MPa  oy/MPa  o/MPa We R C C, Cs Cy D
1 180.00 48.75 8.30 5.00 11 1 2 2 2 2 3
2 175.00 62.50 725 5.00 11 2 2 2 2 2 3
3 180.00 75.00 8.30 5.00 11 3 2 2 2 2 3
4 180.00 57.00 8.30 5.00 11 4 2 2 2 2 3
5 236.00 89.00 8.30 5.00 11 5 3 3 2 2 3
6 130.00 50.00 6.00 5.00 11 6 1 2 1 2 3
7 140.00 108.00 8.00 5.50 \Y 7 2 3 2 2 4
8 178.00 18.80 5.70 7.40 I 8 2 1 1 3 1
9 115.00 11.00 5.00 5.70 I 9 1 1 1 2 1
10 176.00 55.40 7.30 9.30 11 10 2 2 2 3 3
11 120.00 48.00 1.50 5.80 11 11 1 2 1 2 3
12 115.00 63.00 1.50 5.70 11 12 1 2 1 2 3
13 110.00 49.50 1.50 5.70 11 13 1 2 1 2 3
14 82.56 30.90 6.50 320 1l 14 1 1 1 1 2
15 128.60 89.00 13.20 490 \Y 15 1 3 2 2 4
16 237.10 12.30 17.66 6.90 I 16 3 1 3 2 1
17 256.50 55.60 18.90 9.10 11 17 3 2 3 3 3
18 225.60 91.30 17.20 7.30 \Y 18 3 3 3 3 4
19 171.50 61.00 22.60 7.50 1l 19 2 2 3 3 2
20 54.20 34.15 12.10 3.17 I 20 1 1 2 1 2
21 138.40 108.40 7.70 1.90 \Y 21 2 3 2 1 4
22 198.00 69.80 2240 4.68 1l 22 2 2 3 2 2
23 171.30 105.00 22.60 727 \Y 23 2 3 3 3 4
24 237.16 105.00 17.66 6.38 \Y 24 3 3 3 2 4
25 304.21 105.00 20.90 10.57 \Y 25 3 3 3 3 4
26 54.20 25.49 2.49 3.17 I 26 1 1 1 1 2
27 147.09 72.07 10.98 6.53 11 27 2 2 2 2 3
28 160.00 21.80 520 222 I 28 2 1 1 1 1
29 160.00 20.90 520 222 I 29 2 1 1 1 1
30 160.00 12.10 520 222 I 30 2 1 1 1 1
31 170.00 75.00 11.30 9.00 11 31 2 2 2 3 3
32 123.00 43.40 6.00 5.00 11 32 1 2 1 2 3
33 165.00 62.60 9.40 9.00 11 33 2 2 2 3 3
34 88.70 30.00 3.70 6.60 11 34 1 1 1 2 3
35 128.61 105.00 13.00 5.76 11 35 1 3 2 2 4
36 304.00 105.00 9.12 5.76 11 36 3 3 2 2 3
37 306.58 105.00 13.90 6.38 \Y 37 3 3 2 2 4
38 52.00 7.50 3.70 130 I 38 1 1 1 1 1
39 99.70 24.93 4.80 3.80 I 39 1 1 1 1 1
40 99.70 14.96 4.80 3.80 I 40 1 1 1 1 1
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Table 4 Mechanical parameters of rock mass at
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Table 7 Prediction results of rockburst by
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Table 5 Predicted results of rockburst
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Table 6 Rockburst grade and evaluation results of
membership degree of each evaluation grade
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Table 8 Comparison of results between different
rockburst prediction methods
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