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Study on evaluation of mine floor water inrush danger based on

Fuzzy Set Pair Analysis Method
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(1.School of Civil and Resource Engineering , University of Science and Technology Betjing ,Beijing 100083, China ;2. China Academy of
Safety Science and Technology ,Beijing 100012, China ;3. Beijing Research Center of Urban System Engineering ,Beijing 100089, China ;)
Abstract; In order to realize a scientific rational evaluation on the floor water inrush grade,based on the entropy weight method and the
Fuzzy Set pair Analysis Method ,a danger evaluation model of floor water inrush was established. Firstly , from the four aspects, of the geolog-
ical structure,hydro geological conditions,floor isolated layer conditions in the floor and mining conditions , thirteen indexes of the fracture
density , fold, fault hydraulic conductivity and others were selected to establish the evaluation index system of the floor water inrush.Second-
ly,according to the classification of the available conventional floor water inrush grades,the dangers of floor water inrush were divided into
4 grades.Thirdly,with the comparison between the actual value of each index with the first—grade standard,a fuzzy connection degree of
each index was calculated. And the information entropy was applied to determine each index and thus the fuzzy connection degree of sample
was calculated.Finally,the maximum subordinate degree principle was applied to the evaluation and judgment.The model was applied to
five sections of Feicheng Mining Area and the study result showed that based on the theory of Fuzzy Set Pair Analysis,the danger evalua-
tion model of the floor water inrush could have the full same to the evaluation results of the floor water inrush evaluation based on unascer-
tained measure theory as well as the actual situation and could be applied to the evaluation of water inrush danger of floor.
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Table 1 Numerical value of risk assessment index of floor water inrush in Feicheng Mining Area

i iabe SO KL AR B 7K B 7K B4 1 R4
BEA X, X, X5 X, X, X X; Xy Xo Xy X X5, X3
1 60 1 2.56 1 2.85 1 1 1 2.60 29.7 7.09 1.50 300
2 19 1 2.56 1 2.50 1 2 1 2.60 29.7 7.09 1.75 300
3 50 1 1.35 3 2.52 1 1 2 1.75 30.7 3.80 2.00 400
4 10 1 1.35 3 2.55 1 1 2 1.75 30.7 3.80 2.00 500
5 10 2 1.35 3 2.95 3 2 3 1.75 35.0 4.00 2.15 500
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Fig.1 Risk assessment indexes system of floor water inrush
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Table 2 Quantitative assessment indexes and grading standard of floor water inrush

o—— Hb DA KT A A K2 S5 FRSH
I W2 Gkt R IKE B RN SEREE K K
X\/%  Xy/(%k-km™2)  X;/MPa Xo/MPa Xp/m X, /(% -m™) X,,/m X,3/m
Sy >50 >3 >3 <1 <30 >20 >3 >800
S, 30~50 2~3 2~3 1~2 30~50 10~20 2~3 600~ 800
S3 10~30 1~2 1~2 2~3 50~70 3~10 1~2 400~ 600
Sy <10 <1 <1 >3 >70 <3 <1 <400
£3 RERAKFENHEEBRR S RIRE
Table 3 Qualitative assessment indexes and grading standard of floor water inrush
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