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Rockburst Prediction of Multi—-dimensional Cloud Model Based
on Improved Hierarchical Analytic Method and Critic Method

LIU Xiaoyue, YANG Wei",ZHANG Xuemei
(College of Electrical Engineering, North China University of Science and Technology , Tangshan 063200, China )

Abstract: In high terrestrial stress regions, rockburst is a major geological disaster significantly influencing the
underground engineering construction. How to carry out the efficient and accurate rock burst prediction remains to be
solved. In order to comprehensively consider the objective information of index data and the important role of subjec—
tive judgment and decision—making in rockburst prediction, the improved analytic hierarchy process and the CRITIC
method based on index correlation are used to obtain the subjective and objective weights of each index, respectively.
Fusion is carried out to obtain the comprehensive weight according to the principle of minimum discriminative infor—
mation. The original cloud model and the classification interval of the predictive index are revised to make up for the
excessive sensitivity of original cloud model to the average of the grade interval. A hierarchical comprehensive cloud
model of each index is generated through a cloud algorithm. Finally, the reliability and validity of the model are veri—
fied by rockburst examples. The model in this paper is compared with the entropy cloud model, the CRITIC cloud

model and the set pair analysis multi-dimensional cloud model. The results show that the model can not only describe
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the various uncertainties of interval value indicators, but also quickly and effectively determine the rockburst strength

level.

Key words: rock bursts;prediction ; analytic hierarchy process ; CRITIC method ; multidimensional cloud model
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Tab.4 Digital characteristics of multidimensional cloud

model for rock burst indicators at all levels
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Tab.5 Prediction results and comparison of rock burst grade

- A SE T E T ARSI L TEPN CRITIC-% Xt -
I I | \Y E9 M=% R Y YRR
1 0 0.013 2 0.365 8 0.432 6 \Y \Y I\ \Y \Y
2 0.002 2 0.109 0 0.623 8 0.070 4 Il Il | | |
3 0.010 7 0.251 2 0.487 2 0.021 0 Il Il Il Il Il
4 0.881 9 0.279 6 0.003 7 0 I I I I I
5 0 0.006 5 0.258 1 0.610 2 \Y \Y M-V I\ \Y
6 0 0.027 9 0.532 0 0.227 3 Il Il Il Il Il
7 0.009 1 0.272 3 0.569 3 0.024 9 Il Il Il Il Il
8 0.002 4 0.188 1 0.530 0 0.035 1 Il Il Il | |
9 0 0.208 7 0.370 2 0.026 8 Il Il Il Il Il
10 0 0.057 7 0.436 5 0.112 9 Il Il Il Il Il
11 0.005 4 0.150 9 0.167 6 0.008 6 Il -+ I I I
12 0.004 1 0.162 0 0.548 9 0.035 8 Il | | | |
13 0.036 0 0.443 3 0.221 3 0.003 8 Il Il Il Il I
14 0 0.081 5 0.276 8 0.045 6 Il Il | | |
15 0.054 1 0.704 2 0215 6 0.002 5 Il Il Il I I
16 0.044 9 0.745 3 0.162 6 0.001 5 Il Il Il Il I
17 0.714 1 0.319 8 0.005 5 0 I I I I I
18 0 0.075 4 0.262 0 0.037 2 Il Il Il Il |
19 0.040 0 0.659 9 0.224 5 0.002 8 Il Il Il Il Il
20 0 0.188 2 0.464 6 0.039 4 Il Il Il | |
21 0 0.012 5 0.278 6 0.298 8 \Y I\ I\ \Y \Y
22 0.008 9 0.149 6 0.269 7 0.018 1 Il IS 1+ IS IS
23 0.017 7 0.454 1 0.402 1 0.009 2 Il Il Il Il Il
24 0.689 6 0.364 4 0.007 0 0 I I I I I
25 0 0.047 2 0.415 0 0.1227 Il Il Il Il Il
26 0.060 5 0.670 3 0.191 0 0.002 0 Il Il Il Il Il
27 0 0.006 9 0211 0 03228 \Y \Y I\ \Y \Y
28 0 0.065 5 0.480 3 0.118 8 Il Il Il Il Il
29 0.002 8 0.261 6 0.369 7 0.017 0 Il Il Il | |
30 0.496 3 0.237 1 0.004 8 0 I I I I I
31 0.178 2 0.751 5 0.065 1 0 Il Il I I I
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