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Set pair analysis-variable fuzzy set model for evaluation of stability of
surrounding rock
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(1. School of Civil Engineering, Hefei University of Technology, Hefei 230009, China: 2. School of Resources and Environmental
Engineering, Hefei University of Technology, Hefei 230009, China)
Abstract: The evaluation of stability of surrounding rock is a complicated uncertainty system problem. Based on the set pair
analysis (SPA) and the variable fuzzy sets theory, a new fuzzy comprehensive classification model was established. In order to
simplify the evaluation procedure and improve the accuracy and reliability of results, a new method to construct relative
difference degree was proposed. Moreover, it was shown by comparison of results between a practical example and other

methods that the proposed method used to evaluate the stability of surrounding rock was feasible and effective, and more

objective.
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Fig. 1 Evaluation of set pair analysis-variable fuzzy set
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Table 1 Classification standard for the evaluation of indexes for stability of surrounding rock

% SR R I e o N
R 1 0~0.10 200~300 0.75~1.00 0~5 9~10
Bl 0.10~0.25 100~200 0.55~0.75 5~10 7~9
FEARE 0.25~0.40 50~100 0.30~0.55 10—~25 4~7
ARV 0.40~0.60 25~50 0.15~0.30 25~125 2~4
WeAFLE V 0.60~1.00 0~25 0~0.15 125~250 0~2

*2 HAZNE
Table 2 Measured values of samples
B A i LT SR HRSE TR MR KB K A REELEINUA
P i =2 =3 J=4 J=5
p=1 0.12 185.5 0.89 6 8
p=2 0.27 176.4 0.80 8 7
p=3 0.08 158.2 0.94 6 7
p=4 0.04 201.1 0.97 5 9
p=>5 0.24 181.9 0.92 9 8
=3 BEREMTMERREI
Table 3 Evaluated results of stability of surrounding rock and comparison
e —_ i 0 i £
ﬂ?\ I'pl p2 Tp3 T'pa Tps sl );-TU s *rwf_ﬂ}i {I,I L - w4 P ﬁ?{j:i%
p=1 0.7628  0.9238  0.2372  0.0000  0.0000 I 1.73 Il Il
p=2 03601  0.9483  0.6399  0.0000  0.0000 11 2.17 I I
p=3 0.5912  0.8598  0.4088  0.0000  0.0000 Il 1.84 Il Il
p=4 1.0000  0.7679  0.0000  0.0000  0.0000 I 1.32 I |
p=5 0.4870  0.9075 05130  0.0000  0.0000 11 2.00 11 I
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