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A Cloud Model for Rock Burst Prediction Based on
the Back Analysis Weighting Approach

GAO Ling, LI Jianpeng, CAO Zhengbo

(Hebei Provincial Communications Planning and Design Institute s Shijiazhuang 050011 , Hebei, China)

Abstract: To comprehensively consider the randomness and ambiguity in rock burst prediction
practice, a cloud model theory is introduced into the method. However, the index weight value of
the existing rock burst prediction cloud model needs to be improved in terms of objectivity and ac-
curacy. Therefore, this paper proposes a rock burst cloud model based on a back analysis weigh-
ting approach. First, the specific implementation steps of the model are given, and the optimiza-
tion objective function is established. Next, the ratio of maximum tangential stress of cavern to
the compressive strength of rock, the ratio of compressive strength of rock to the tensile
strength, and the elastic energy index were selected as judging indexes. Based on 18 rock burst
engineering examples, the back analysis of index weights was carried out using MATLAB soft-

ware. Finally, the newly-built cloud model was applied to the rock burst prediction of the Jiangbi-

5 B #:2018-05-10
HEWMAB Wb 282 TR T H (20130012)
E—EEB N Q1970 Lo L T AR, AT R KCFE B IR B A TR, E-mail: yantuchu@126.com.,



B4z 2 5

Wy L 268 3 T I 40 BT AL 2 11 A SR 50 25 5 TR0 B 5% 499

an hydropower station and Maluping mine. Results were compared with the predictive results of

the cloud model based on a subjective weighting method to test the feasibility and effectiveness of

the proposed model. The research showed that the subjective interference factors in the weighting

process of the rock burst cloud model based on back analysis weighting approach were few, thus

the accuracy of prediction results was high.

Keywords: rock burst; cloud model; weight; back analysis
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Fig.1 Sketch map of digital characteristics of

the cloud model
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Fig.2 Back analysis method of index weight of

the cloud model
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Tablel Classification of rock burst intensities'']

RN oo/oc oc/o W
1 0.00~0.30 40.00~55.00 0.00~2.00
I 0.30~0.50 40.00~26.70 2.00~3.50
Il 0.50~0.70 26.70~14.50 3.50~5.00
v 0.70~1.00 0.00~14.50 5.00~6.50
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Fig.3 Cloud model with different evaluation index corresponding to different rock burst level
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function[ sol,z] = rockburstfun (sol,options)
Y = ARV B AL (] 1
xx=sol(1:3);
k_sum=xx(1) +xx(2) +xx(3);
xx(1)=xx(1)/ k_sumj;
xx(2) =xx(2)/ k_sum;
xx(3)=xx(3)/ k_sum;

k=[xx(1);xx(2);xx(3)];
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4.000];
YoM 3R 2 TR0 = B R B AR AT
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AT S,
sum=03
for m=1.18
for i=1:4
for j=1:3

Enn = normrnd(En(i,}),He);
u(i,j) =exp(— (X(m,)) —Ex(i,j))"2/(2 * Enn"

2));
sum=sum-+k(j) * u(i,j);
end
P(m,i) =sum;
sum=0;
end
end
Yo =BT T 25 R M Y, 0 RoR B 5 SRR AT .1 R
5o
Y=L];
for n=1:18
[C.,I]=max(P);
if I(n)==X(n,4)
Y(n)=1;
else Y(n)=0;
end
end
Yo & v TN IE A 1 SR B 2
SUM2=0;
for t=1:18
SUM2=SUM2+Y(0);
end

z=SUM2;
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Table 3 Data of engineering cases with rock burst!
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Table 4 Prediction effect of cloud model based on different

weighting method
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Table S Prediction of rock burst for Jiangbian hydropower station
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Table 6 Prediction of rock burst for Maluping mine
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