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Prediction on water inflow of surface mine based on multi—element

nonlinear regression analysis

HE Bao',LI Zhennan',ZHAO Shijie’
(1.School of Mining Engineering, Liaoning Technical University, Fuxin 123000, China;
2. Institute of Optimization and Decision, Liaoning Technical University, Fuxin 123000, China)
Abstract : In order to accurately predict the mine water inflow from Yuanbaoshan Surface Mine and to improve the safety coefficient of the
coal mine production, based on the site measured data of several years’ rainfalls and coal productions in the mining area and the rainfall
and coal production as the impact factors of the mine water inflow, a hydrogeologic analogy method and multi—element nonlinear regression
analysis method was applied to individually establish the water inflow prediction model of the mining area. With the comparison analysis, a
more accurate prediction method could be determined. The study results showed that the analogy value of the hydrogeologic analogy method
would have a high difference to the site measured value of the water inflow, the correlation coefficient between the two values was —0.719
and was a negative correlation and the prediction accuracy was low. But the correlation coefficient between the predicted value of the water
inflow obtained by the multi—element nonlinear regression analysis method and the site measured value was 0.946, the significance level
test R* was 0.894 and could explain the variation of the 89.4% water inflow. Thus the prediction would be more accurate and could be the
basis to the prediction of the water inflow in the late mining area and to guide the mine safety production.
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Tablel The water inflow situation of Fengshuigou

coal mine in ten years

i SRR IR/ By Y iv K=/
(10*t) (m* -1 (10%m*)
1996 105.3 1.854 195.26
1997 114.1 1.272 145.15
1998 1113 1.677 186.68
1999 100.8 2.038 205.42
2000 122.8 1.271 156.10
2001 125.6 1.315 165.13
2002 123.1 1.386 170.53
2003 135.7 1.405 190.64
2004 141.5 1.317 186.32
2005 153.6 1.235 189.64
Ty 123.4 1.477 179.09

1.2.2 Bl 54 F 47

HRIEAF (1) 15 H AT X 1995—2012 4E4" X
TR HEABUE S SE AR 22 5K, W3 I 2508
BAERH (& 1), T 2002 4E 35 K 2 1 L4018 A
SR 235K 2.56%10° m® | 1.58%10° m*,2005 457
7K i ) EE LB RN 52 DA 43 51 8 5.39%10° . 1.39% 10°
m® PR 2 AR, MO R OR B T AT X K =
i

OO0 sk

E1200F — HLBUHKE

21000

= 800

600

=400

5 200

0 ’ - L ~ L
T W 0 O ol ¥ v e O o <
(=) (=) (=} = e o S Y — —_— —
= = S = = S = T = S = S = S = S o =
— o i Nl AN AN A A [o BN
H

W1 TELEXRET ZMNAKES BB AES L
Fig.1 Comparison of the measured and

analogied values of mine water inflow of Yuanbaoshan Surface Mine
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Table 2 Parameters estimation

S - ff,z{@ 95% {7 X [7]
w2 TR [ FR
by -62.153  52.630  —176.823 52.517
b, 0.448 0.069 0.299 0.597
b, 0.040 0.068 -0.109 0.189
b, 0.105 0.078 -0.065 0.275
b, 21.209 10.984 -2.722 45.140
by 123.842 77385  —44.767 292.450
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Table 3 Correlation of parameter estimates

by b, b, by b, bs
by  1.000 -0.646 -0.597 -0.773 -0.939 -0.612
b, -0.646 1.000 0.073 0.305 0.510 0.597
b, -0.597 0.073 1.000 0.177 0.554 0.388
by -0.773 0.305 0.177 1.000 0.771 0.368
by -0.939 0.510 0.554 0.771 1.000 0.455
bs -0.612 0.597 0.388 0.368 0.455 1.000
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Table 4 Analysis of variance
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Fig.2 Comparison of the rainfall ,coal production,and the measured and

simulated values of mine water inflow of Yuanbaoshan Surface Mine
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