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The discrimination model based on the deviation weighing method of inrushed
water sources in coal mine and its application

PAN Jing, QIAN Jiazhong, MA Lei

(School of Natural Resources and Environmental Engineering, Anhui Hefei University of Technology,
Hefei 230009,China)

Abstract: Rapid discrimination of the water bursting sources is the precondition of preventing water-inrush from
coal floor effectively. This paper puts forward a method for determining the weighting coefficient, deviation
weighing method with reference to a deviation decomposition method in variance analysis, in the light of the
shortages of the “super weighting method” and “biasing weighting method” that are commonly used to determine
the weighting coefficient of the judging factors for solving the discrimination of the water bursting sources with the
fuzzy comprehensive evaluation; Using SPSS, the example of Huainan Pansan mine had been studied with the three
fuzzy models. The results show that the fuzzy comprehensive evaluation based on the deviation weighing method
which has an advantage of “super weighting method” and “biasing weighting method” can make the discrimination
of the water bursting sources more effective. Considering its characters such as clear principle, simple structure and
more suitability, the fuzzy comprehensive evaluation based on the deviation weighing method suits for rapid dis-
crimination of the water bursting sources and provides an assistant means for decision-making to prevent wa-
ter-inrush from coal floor.
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Table 1  Analysis of variance table
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MSA/MSE Fig. 1 Sketch map of Pansan mine
*k2 BAKBEBETFERE mmol/L
Table 2 Major ion contents of each aquifer
N N 2+ 2+ + + - - 2—
3 9‘;1@]57\1)?51?}11»} Ca' Mg K'™+Na" HCO; Cl SO, TDS
113 1.01 3587 545 28.56 2.92 75.08
3.1 019 013 4651 2342 1927 0.28 90.18
[5-9] 222 134 3891 595 20.86 4.99 83.27
( 1
( 3)
3
*3 KRHMKEFREHFMRER mmol/L
Table 3 Major ion contents of unknown water samples
ca® Mg* K'+Na* HCOs CI° S0~ TDS
1 108 1.00 35.59 545 27.73 281 73.66
2 026 0.16 31.41 7.68 2334 0.14 63.30
3
ca®* Mg®* K'+Na' ( 3— 6 (3
HCO;~ CI° so,” TDS 7 4 7 8 4
40 5 1 2
( 3— 4 5)
( 2 6
x4 B, RIEMBCEHEREE
Table 4 Subjection on super weighting and biasing weighting methods
1 0.968 9 0.0311 0 0.992 2 0.007 8 0
2 0.548 8 0.2841 0.167 0 0.759 1 0.150 7 0.090 2
%*5 BEMBUEKRESMEEFNE *
Table 5 Each factor weight on deviation weighting method
Ca* Mg?* K*+Na* HCO3 cr SO% TDS
0.3107 0.100 1 0.0116 0.0430 0.0450 0.4840 0.005 7
* 9— 12 1

K6 BRMBEZEMKSHREE

Table 6 Subjection on the fuzzy comprehensive evaluation of the deviation weighing method

0.958 2 0.0419 0
0.063 6 0.8978 0.0387
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A=(0.061 7, 0.054 2, 0.217 7, 0.185 4, 0.252 5, 0.014 4,

0.214 1) A=(0.023 5,
0.017 0, 0.230 0, 0.100 1, 0.065 2, 0.066 0, 0.498 3)
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Table 7 MSA/MSE of discrimination factors

Ca?* Mg?* K*+Na* HCO3~
MSA/MSE  126.5095 40.7384  4.7296  17.4951
cl- S0, TDS

MSA/MSE 18.3226  197.0434 23090

S0,> Ca** MSA/MSE
5 So0,2 ca*

Mg?* so Ca?
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