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A discrimination method of mine water inrush source

JIANG Zihao, HU Youbiao, JU Qiding, ZHOU Lu, ZHANG Shuying
(School of Earth and Environment, Anhui University of Science and Technology,
Huainan 232001, China)

Abstract: For problems of existing discrimination methods of water inrush source based on
hydrochemical characteristics such as complex process, difficulty to distinguish single water inrush point,
neglecting the correlation among hydrochemical characteristics, large calculation amount and so on, a
discrimination method of mine water inrush source based on Bayes-extension discrimination method was
proposed combining with Bayes discrimination method and extension discrimination method. Twenty-six
groups of water samples from different aquifers and four groups of water samples to be judged in Pan’er
Coal Mine are obtained, the content of SO;~, CI~, HCO; , K™ +Na', Mg*", Ca’" in the water samples
is taken as hydrochemical characteristic indexes, and thus matter-element models of the water samples are
established. The correlation degrees between the water samples to be judged and the known water samples
are obtained by use of extension discriminant method. The miscalculation loss of Bayes discriminant
method and density function of the water samples to be judged with the known water samples are combined
to get Bayes-extension solutions. The type of water inrush sample is discriminated according to the
minimum value of Bayes-extension solutions. Piper trilinear diagram, extension discriminant method and
Bayes-extension discriminant method are adopted separately to discriminate the type of mine water inrush
samples. The results show that Piper trilinear diagram is difficult to accurately discriminate a certain type

of water samples, extension discriminant method has misjudgment, while Bayes-extension discriminant
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method can accurately discriminate the type of water inrush sample.

Key words: water hazard prevention; mine water inrush; water inrush source discrimination;

hydrochemical characteristic; extension discrimination method; Bayes-extension discrimination method
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Table 1 Hydrochemical characteristics of underground water in Paner Coal Mine
K PRt/ (mg « L1 oH fi A [ A fip i/ -
%' Ca?t Mg?" K* +Na® HCO; cl- SOt~ (mg -+ L1
1 25.65 15.63 921. 38 384.43 1 031. 60 195. 96 8. 43 2 410. 32 5 IK K FE
2 28.03 1. 96 1234.82 629.73 1 040. 55 434.19 8. 45 2 156. 32 5 IK K KE
3 26.43 3.90 1191.08 556. 50 1021.05 414,98 8.32 2 003.12 5 IK KA
4 102. 60 35.98 1 055.92 347.81 1 056.41 691.63 8. 49 2 365.01 28 IK K KE
5 41. 68 29.43 653. 84 316. 07 905.12 71.82 8.87 1 859.90 T&EK
6 54. 31 42.56 744. 42 311.19 964. 32 270.63 8.42 2 231. 80 TEK
7 55.78 37.51 855. 71 206. 40 1047.05 470. 69 8. 66 2 430. 00 TEIK
8 66.93 39. 28 829.71 421. 63 991.62 373.55 7.91 THEK
9 95.62 77.43 724.94 175.13 1022.00 509.12 8. 44 2 404. 00 Tk
10 7.01 2.67 708.78 787.12 626. 45 0.21 8. 40 1729.00 T ZR K
11 20. 84 12.15 743.05 532.09 694. 88 165. 22 8.08 3 380.78 2K
12 40. 57 26.54 665. 32 301.21 965. 32 98. 41 8. 69 2 006. 50 T ZR K
13 54. 31 37.57 675.91 442.98 906. 53 114. 01 7.96 2 043.50 T Z K
14 32.67 12. 89 1341.93 602. 88 764. 66 1 393.06 8. 46 3 930. 50 T2 K
15 8.42 3.16 1 367.68 1861.11 868.52 25.93 8. 89 3 405. 50 T Z K
16 36. 87 20.92 854. 54 392.97 970. 27 332.57 8.16 2 455.00 T Z K
17 10.42 1.82 1154.79 1 268.00 960. 70 2.47 8.93 2 876. 00 T2 K
18 5.61 2.92 1273.06 1453.19 907. 60 11.53 8.74 2 980. 74 2K
19 11.22 4. 86 1 055.93 701.73 1013.87 42.27 8.59 2 545,03 T Z K
20 14. 43 1.94 1029.92 799. 36 992. 60 26.90 8.42 2 477.47 T Z K
21 31.12 15.12 112.56 150. 11 26. 06 211. 33 7.93 340. 00 KKK
22 35. 14 27.27 1 088. 40 268.97 975. 20 895. 63 8.43 2172.00 KKK
23 31.12 6. 30 256.92 31.27 210. 41 307. 39 8. 87 656. 00 KKK
24 12.02 1.22 1169.21 1113.62 1 008. 55 16. 81 8. 36 2 776.62 KKK
25 64.13 27.96 892. 85 427. 14 1 051.09 218. 54 8.03 2 468. 14 KIKIK
26 47.29 31. 11 898. 83 263.61 927.10 434.19 8. 56 2 508.70 KIKIK
27 7.01 3.28 1 256. 86 1 736.00 949. 35 2.88 8.03 3 083.00 KKK
28 5.21 8. 27 1 293.85 864. 04 1029.91 94. 14 8.62 3 089.08 KKK
29 81.43 31. 36 743.47 318.98 942.63 317. 80 7.92 2 396. 00 IR K
30 47.71 15.12 982. 38 350. 25 537.94 537.94 7.98 2 760.00 IR K
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Fig. 1 Piper trilinear diagram of hydrochemical
characteristics of water samples in Pan'er Coal Mine
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Table 2 Calculation results of extension

discrimination method

KR ES N 4

Eihe) Tk LEPI KKK B 7K
1 —0.061 4 0.260 2 0.130 4 —0.248 8
2 —0.2957 0.262 6 0.274 5 —0.4359
3 0.150 4 0.159 8 0.162 3 —0.414 4
4 0.057 4 —0.068 1 0.189 3 0.216 6
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Table 3 Calculation results of Bayes-extension

discrimination method

KR Bayes— ] 4 fi

i Tk HEZ K KIRAK B 7K
1 0.002 2 0.001 8 0.002 0 0.008 6
2 0.009 3 0.003 7 0.004 1 0.015 3
3 0.004 7 0.002 2 0.002 4 0.014 4
4 0.001 8 0.001 2 0.002 9 0.001 1
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Table 4 Discrimination results comparison of three methods
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