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Risk Assessment on Blocking of Filling Pipeline Based on the Entropy
and Fuzzy Mathematics
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Abglracl In order to predict the difficulty degree on filling pipeline blocking of filling system in deep mine, the comprehensive evaluation
model of filling pipeline blocking was established on the basis of fuzzy mathematics and the entropy theory. Ten evaluation indexes, such as
volume concentration of filling slurry and shape of filling aggregate, were selected as the discriminant ones of the fuzzy synthetic judge model.
The corresponding membership matrix was established according to in —situ data of mine and three evaluation standard of filling pipeline
blocking risk. The entropy theory was used to calculate the weight of each discriminated index, and the predictive value of filling pipeline
blocking was finally achieved and sorted using the rules of fuzzy synthetic judge model. Regarding Longshou mine of Jinchuan Company,
Dahongshan copper mine, Hedong gold mine and Xincheng gold mine as evaluation objects of filling pipeline blocking risk, the result shows
that the risk grade of Longshou mine of Jinchuan company is a little more than level I, the risk grade of Xincheng gold mine is a little more
than level 1L, the risk grades of Hedong gold mine and Dahongshan copper mine are both less than the level Il The comprehensive
evaluation model based on fuzzy mathematics and the entropy theory can reflect the distance between the sample and the evaluation
standard, and the evaluation result is objective and reasonable, which has good practicability.
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Fig. 1 Process of fuzzy comprehensive evaluation
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Table 1 Membership degrees between patticle
operator and ration mark

WA T SE AR ARG s
[ A 0.500~0.525 1.000~0.905
T 0.550~0.575 0.818~0.739
Wty 0.600~0.625 0.667~0.600
BH 0.650~0.675 0.538~0.481
A 0.700~0.725 0.429~0.379
& 0.750~0.775 0.333~0.290
+3 0.800~0.825 0.250~0.212
e 0.850~0.875 0.176~0.143
e H 0.900~0.925 0.111~0.081
A B 0.950~0.975 0.053~0.026
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Table 2 Grading standard of quartitative indicators in risk

evaluation on blocking of filling pipeline
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Table 3 Grading standard of qualitative indicators in risk
evaluation on blocking of filing pipeline
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Table 4 Statistics of all indexes of filling
pipeline in each mine
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Zy 56 198 219 272 300 3.8 0.8 0.58
Z, 33 1.69 150 0.98 500 9.6 3.0 0.05
Zy 24 1.68 90 056 100 52 16 0.21
Zy 52 194 107 127 200 5.8 35 0.11
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Table 5 Information entropy, information utility value and weight value of risk evaluation on blocking of filling pipeline
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Table 6 Results of comprehensive index
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