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The chemical features of ground water and FDA model used to
distinguish source of water burst in Jiaozuo mine area

HUANG Pinghua'?, CHEN Jiansheng'

(1. College of Civil Engineering, Hehai University, Nanjing 210098, China;
2. Institute of Resources and Environment, Henan Univerisity of Science and Technology, Jiaozuo 454000, China)

Abstract Using the Fisher Discrimination Analysis Theory(FDA), and according to the analysis results of the
water sample, the authors establish the mathematical recognition model of the source of water burst in the Jiaozuo
mining area and do its discriminatory analysis and result verification. Using synthetic water chemical analytical
method and the FDA model discriminatory analytical method of the source of water, and analyzing chemical
characteristic of groundwater and forming mechanism in the mining area, the authors confirm source of water burst
in the water-bearing strata. The research result shows that the result of FDA predicated water bursting source agrees
with that of the chemical methods analysis of normal water; Ordovician groundwater recharges limestone in a
remarkable way; the connection between sandstone water of the seam roof and deep karst water is weak; the FDA
model is very powerful in identifying the source of water burst; by using back substitution estimation method, the
error decreases continuously and it is of great applicability, easy to handle. It may offer scientific basis for the
countermeasures of mine water burst.
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Table 1 Chemical analyses of water samples
TDS pH K*+Na" Mg Ca® HCO5 Cr F so¥
1 303.7 9.08 97.6 9.2 6.5 42.4 7 1.5 145
2 435.1 7.36 17.1 24.9 64.5 290.2 7 3 25
3 351.1 7.19 13.3 15.3 59.1 212.2 5 1.5 33
4 474 7.74 34.3 23.4 64.9 301.8 9.5 4 36.5
5 441.7 7.4 17.6 23.9 66.7 285.8 6.5 2.5 27.5
6 565.3 7.8 172.3 2.2 2.9 367.7 11 3.5 19
7 404.5 7.31 4.2 27.8 62 295.4 9 3 2.5
8 477.9 8.18 119.6 6.8 16.2 307.3 11.5 2 23
9 632.4 7.42 9.7 43.8 108.9 307.5 53.5 5.5 103
10 425.7 7.67 15.4 26.3 61.7 260.9 7.5 2.5 35.5
11 378.7 7.46 7.4 24.8 55.2 256.6 5 1 19.5
12 748.4 7.68 54.4 26.7 114 430.1 34 1.5 63.5
13 643.9 7.62 2.6 77.3 56.1 420.7 21 3.5 56.5
14 12335 7.52 189.8 69.1 92 473.1 68 6.5 354
15 945.3 7.49 89.9 30.2 120.9 401.9 34 2.5 133.5
16 611.8 8.36 74.1 28 59.9 214.3 29 2 131.5
17 892.2 8.9 266.6 6.1 24.9 503.9 26.5 2.5 69.5
18 989.7 8.56 303.6 0.5 43 685.2 15 5.5 1.5
19 787.3 7.23 157.5 13.8 54.1 535.7 27.5 2.5 2
20 892.2 6.87 225.2 17 41.1 659.4 61 5 133
21 660.7 7.41 2.8 46.7 98.2 495.3 12.5 2 3
22 891.6 8.8 263.3 2.2 4.7 630.3 8 2 2.5
Al 451.2 5.81 30.3 16.2 72.5 248.7 16 2 52.5
A2 421.1 7.31 4.7 27.1 68.6 255.2 6.5 2.5 43.5
A3 365.6 7.56 13.3 14.6 67 185.5 7.5 1.5 74.5
A4 838.3 7.15 58 30.5 145.4 319.7 69.5 2 217
AS 1728.6 7.67 274.7 110.9 113.7 510.8 246.5 6.5 351
A6 365.8 7.6 2.5 31.6 53.2 194.7 14 3 60
A7 366.1 8.05 39.8 13.8 42.9 215.1 10 1 29.5
A8 484 8.17 60.3 21.4 54.5 193.8 33 3 85
A9 469.7 8.35 120.8 4.1 16.9 288.9 9.5 1.5 38
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Fig. 1 Piper plot of groundwater samples from the Jiaozou
mining district
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Fig. 2 Plots of CI' versus TDS HCO;™ Ca** Na™+K' of the groundwater
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Table 3 Results of Fisher discriminate analysis

Fisher
5 =0.403x, +1.619x, +0.11x; —0.769x, + . 5 3
3.675x5 +0.167x, —3.397x, +1.314. I 4250 1998 -1242
- 2 -3.041 -0484  —0314
X1 X X3 X4 X5 Xg X7 Na +K 3 -3.163  -0.043  -0.560
Mg Ca¥ HCO; CI' F SO ( 4 -3803 0619  —0.386
. 5 -2.624 -0.294  —0.483
mmol/L) Fisher 6 2131 —1.067 0.371
2+ 2+ 2- 7 -2.765  -0.502 0.552
Ca™ Mg SO;
8  —1.410 -0.475 0.427
HCO; Na™+K' F 9 1365 1412 2.835
cr 10 2643  0.053  —0.229
11 -1339 0048  —0.139
12 2869  0.646 0.253
5. 13 2675  1.044 1.582
: 14 3964 2850  —1.834
15 2484 1926  —0.988
2 16  -0.058  2.280 0.333
17 4025  1.032 0.459
1 18 1207 -2.661  —0.386
4.5% 19 2948 —0.782 1.236
) 20 2322 -3.630  —0.120
2 1 2 Fisher 21 2368 —0.687  —0.285
79.9% 18.4% 98.3% 22 3728 —2.043  -1.081
Fisher Al 2222 0261  —0.186
A2 2950 —0.019  —0.655
Fisher A3 -3.609 0.090 —1.484
Fisher A4 3124 2515 0.286
A5 22.893 13223 20.613
(A1—A9) A6 -3397  0.624 0.504
. A7 -1.848  0.346 0.331
%2 Fisher#! 3l i £ M A4S AEE A8 —1.859 1.724 1.948
Table 2 Eigenvalues of Fisher iscriminant function A9  —1.509 —0.465 —0.232
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