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Study on Application of Set Pair Analysis
Method to Prediction of Rockburst

CHEN Hong-jiang' ,LI Xi-bing' ,ZHANG Yi*
(1. School of Resources and Safety Engineering,Central South University ,Changsha, Hunan 410083 , China;
2. Hangzhou Metro Co. Ltd. ,Hangzhou,Zhejiang 311261, China)

Abstract: Set pair analysis is the system analysis method to deal with uncertain problems,
and it has been applied in engineering field widely. Based on the principle of set pair anal-
ysis,a model to predict the classification of rockburst is established. The main control fac-
tors of rockburst, such as values of in — situ stresses o, , uniaxial compressive strength o,
and uniaxial tensile strength o, of rock, elastic energy index of rock W, , brittleness index
of rock I, are chosen in the analysis. Four factors including o,/0,,0./0,,W, and I, are
regarded as the control factors. A series of underground rock projects in domestic and a-
broad are evaluated with the proposed model,and the results conform to reality very well,
which show that the set pair analysis method is easy to operate and its assessing results are
accurate and the practical value is extensive.
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Table 1 Relation between rockburst
and the control factors
REAg o/a, W., 1,
I <0.3 >40 <2.0 <3.5
I 0.3~0.5 26.7~40 2.0~3.5 3.5~5.5
I 0.5~0.7 14.5-~26.7 3.5~5.0 5.5~7.0
v >0.7 <14.5 >5.0 >7.0
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Table 2 Data of the engineering rockburst around the world
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75  ITRE%H v e W 7 SLBRTEN
1 RA:HF 0.30 24.0 6.6 5.73 FREF
2 b 0.41 29.7 7.3 7.26 RIER
TEER, (HE
3 £V i} 0.23 27.8 7.8 3.26 TLAT B
4 BFR 0.53 14.8 9.0 7.0 R G IR
400 £ {5 548
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ISR AR
6 Ly 0.82 18.5 3.8 11.2 R,
7 BRIy 0.52 21.2 5.5 6.8 R AR
8 IS 0.65 28.6 6.8 8.4 R AR
9 BR 0.52 24.6 7.3 6.3 SRR R
10 e 941 0.37 24.1 5.0 9.6 R e
11 B 0.44 26.7 5.5 3.6 BRER
12 H 4 0.39 22.3 ,5-0 10.7 IR IR R
13 B 0.32 21.3 © 5.3 7.2 AR
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Table 3 The analysis results and average connection degree of the engineering rockburst
Fe TIBRER . HSM}JH*”%E%M - FHEL  ZREE  TERIE
1 KRAESF -0.500 0.031 0.046 -0.313 m jil} i}
2 ot -0.662 0.003 -0.338 0.000 II 1 il
3 BT 0.041 0.349 -0.541 -0.500 I 181 I
4 R ~1.000 -0.563 0.500 0.563 ma v i} i
5 K% -0.650 0.000 -0.350 0.000 HERE HERTE  HERE
6 R -1.000 -0.436 0.000 0.436 v MEeR IV M=V
7 ZHRI -1.000 -0.209 0.500 0.209 m il i
8 10y -0.929 -0.375 -0.071 0.375 v v Y
9 faaE -1.000 -0.097 0.500 0.097 IERY Y M=V
10 92 -0.675 -0.107 -0.325 0.107 I\ | m
11 Fis -0.375 0.500 -0.125 -0.500 1 | il
12 H 4 -0.725 -0.180 -0.275 0.180 Y 1 E5 ALY |
13 W -0.550 -0.221 -0.450 0.221 \Y il m
14 ik - 1.000 0.988 -0.500 -0.988 I I I
15 FF-0% -0.700 ~0.385 -0.300 0.385 \Y il I
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