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Prediction of the level of water inrush from coal seam floor

based on BP neural network
ZHANG Chengbin
(The Third Exploration Team of Shandong Coalfield Geologic Bureaw, Taian 271000, China)

Abstract ; In order to reduce flood loss and improve the prediction accuracy of water inrush from coal
seam floor, a prediction model of water inrush grade in Feicheng mining area was established based on
the mine hydrogeological data of this area, selecting six indexes including water pressure, development
degree of floor fissure, fault gap, karst development degree, aquifer thickness and aquiclude thickness.
The method of mean impact value (MIV) was used to evaluate the influence of each variable in the
neural network model on the prediction of water inrush grade. The results show that this model has high
prediction accuracy. Small water inrush in Feicheng mining area is mainly determined by the attributes
of the aquifer and aquiclude. The occurrence of large and extra—large water inrush is closely related to
the factors such fault structure, karst and development degree of floor fissure.
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A 24 AR A B
0<60 m>/h(/NEIZEIK) 1000
60 m*/h< (<600 m*/h( FHIZEK) 0100
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Fig.2 Structure of the BP neural network water

inrush prediction model
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Table 2 Training samples of the BP neural network water inrush prediction model

. O KK/ ﬁ?k)?%%?’ﬁ' oK) b7k 2 Fﬁ)ﬁ%&lﬁi Wr2iE 2 RRIIKE/ S
MPa  AHBRE EE/m JEE/m AFEE /m (m® - h7")
1 ) 103051 S 5IR 0.56 4 13.00 21.4 3 8.0 28 1000
2 e 9309 1] XA 0.60 3 13.00 25.4 2 8.0 5 1000
3 MIE 10307 i s 0.58 3 13.00 21.4 3 8.0 10 1000
4 e 9101 iz otk 0.81 4 13.50 6.0 3 17.0 721 0010
5 R 9101 8] XU 0.88 5 13.50 4.0 4 26.0 4 409 0001
6 W 9510 b 1.09 3 12.17 21.0 5 0 22 1000
7 ¥ 10510 TAET 0.77 3 9.10 20.0 5 0 18.9 1000
8 #9507 TAETH 0.92 3 12.00 26.0 4 0 5 1000
9 iR 9706 TAETH 1.50 3 11.00 26.5 5 0.5 48 1000
10 e 10601 iz s 1.30 3 12.30 22.0 4 0 7 1000
11 ¥ 97061 5 R 1.59 3 12.00 26.5 4 0 10 1000
12 W 10706 TAETf 0.56 3 13.00 20.0 4 1.2 80 0100
13 ¥ 9605 T A 2.12 4 13.00 32.0 4 1.0 140 0100
14 W 8717 TAET 2.14 3 13.00 37.8 4 2.7 105 0100
15 AR 7505 TAETH 1.10 3 7.00 20.0 4 1.6 130 0100
16 #7507 TAEm 1.10 4 7.00 18.0 5 0.8 516 0100
17 P 8105 T A 2.60 3 9.00 32.0 4 2.0 320 0100
18 P F 8503 T A 2.98 3 9.00 33.0 5 0 395 0100
19 A 7802 TAET 0.81 3 7.00 19.9 4 0.9 135 0100
20 2 8505 T A 2.63 3 10.00 34.0 5 0 403 0100
21 ¥ 91001 TAETE 0.88 3 10.00 25.4 4 1.4 100 0100
22 A E 7905 T AR 2.90 4 10.00 58.7 5 3.6 700 0010
23 #9403 TAET 2.95 5 11.00 23.0 5 3.0 869 0010
24 Kt 9204 T AR 1.08 5 10.00 16.5 5 3.2 1628 0010
25 P& FH 9901 T4 1 0.60 5 10.00 19.0 5 8.0 1083 0010
26 P BH 9906 T-1F T 1.42 4 8.50 26.0 4 0 420 0100
27 P& BH 9903 T-AETfi 0.85 4 8.50 24.0 4 0.4 310 0100
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Table 3 Learning results of training samples

) "ZE% o mE | FE O mw wz | oEm O gy e
Fh HFY &3
1 0.953 1 -0.046 9 1 0.946 5 -0.053 5 0 0.013 3 0.013 3
0 0.016 0 0.016 0 0 0.048 3 0.048 3 1 0.967 3 -0.032 7
: 0 0.013 4 0.013 4 10 0 0.010 3 0.010 3 " 0 0.013 0 0.013 0
0 0.013 9 0.013 9 0 0.000 0 0.000 O 0 0.000 0 0.000 0
1 0.960 1 -0.039 9 1 0.968 7 -0.031 3 0 0.023 3 0.023 3
0 0.029 7 0.029 7 0 0.039 2 0.039 2 1 0.9815 -0.018 5
2 0 0.004 6 0.004 6 ! 0 0.014 4 0.014 4 0 0 0.006 6 0.006 6
0 0.018 2 0.018 2 0 0.000 0 0.000 O 0 0.000 1 0.000 1
1 0.954 6 -0.045 4 0 0.112 1 0.112 1 0 0.040 7 0.040 7
0 0.019 4 0.019 4 1 0.891 1 -0.108 9 1 0.957 2 -0.042 8
: 0 0.008 5 0.008 5 2 0 0.002 4 0.002 4 2 0 0.005 1 0.005 1
0 0.010 2 0.010 2 0 0.000 0 0.000 0 0 0.000 0 0.000 0
0 0.037 0 0.037 0 0 0.029 0 0.029 0 0 0.034 4 0.034 4
0 0.000 2 0.000 2 1 0.968 3 -0.031 7 0 0.027 4 0.027 4
! 1 0.939 0 -0.061 0 B 0 0.006 6 0.006 6 2 1 0.917 2 -0.082 8
0 0.006 8 0.006 8 0 0.000 1 0.000 1 0 0.034 1 0.034 1
0 0.012 9 0.012 9 0 0.002 9 0.002 9 0 0.000 1 0.000 1
0 0.000 1 0.000 01 1 0.985 6 -0.014 4 0 0.005 0 0.005 0
: 0 0.069 3 0.069 3 14 0 0.006 6 0.006 6 > 1 0.993 8 -0.006 2
1 0.944 6 -0.055 4 0 0.000 3 0.000 3 0 0.000 4 0.000 4
1 0.954 6 -0.045 4 0 0.002 1 0.002 1 0 0.000 0 0.000 0
0 0.055 3 0.055 3 1 0.978 2 -0.021 8 0 0.043 5 0.043 5
o 0 0.010 5 0.010 5 . 0 0.014 0 0.014 0 # 1 0.954 2 -0.045 8
0 0.000 O 0.000 0 0 0.000 0 0.000 O 0 0.001 1 0.001 1
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1 0.9678  -0.0322 0 0.0003  0.000 3 0 0.000 1 0.000 1
0 0.0355  0.0355 1 0.9690 -0.0310 0 0.004 1 0.004 1
’ 0 0.0119  0.0119 o 0 0.0491  0.049 1 2 1 09713  -0.0287
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1 0.9709  -0.029 1 0 0.0012  0.001 2 0 0.0099  0.0099
0 0.0350  0.0350 1 0.9907  -0.009 3 1 09725  -0.0275
’ 0 0.0127  0.0127 v 0 0.004 1 0.004 1 2 0 0.017 5 0.017 5
0 0.000 0 0.000 0 0 0.0002  0.000 2 0 0.000 1 0.000 1
1 0.9324 -0.0676 0 0.0228  0.0228 0 0.003 5 0.003 5
0 0.0650  0.0650 1 09821 -0.0179 1 09572  -0.0428
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Table 4 Prediction sample parameter
1 i 103051 BTHR 0.60 3 13.5 27.50 3 5 8.0 1000
2 ME 9309 7l XA% 0.58 3 13.0 27.64 3 5 18.0 1000
3 WIE 10307 iz 4% 0.60 3 13.0 27.64 4 5 20.0 1000
4 M 9101 izt 0.90 3 12.0 26.00 3 5 10.6 1000
5 e 9101 [mlXA% 1.90 4 10.3 37.90 5 0 495.0 0100
6 e 9510 btk 1.26 5 10.0 23.50 5 0 436.0 0100
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Table 5 Prediction results of the BP neural network model

e 0w wme owm O g owe ome O mw s
24 24 R34

1 0.943 3 -0.056 7 1 0.977 5 -0.022 5 1 0.979 5 -0.020 5

0 0.032 6 0.032 6 0 0.007 5 0.007 5 0 0.005 5 0.005 5

! 0 0.002 6 0.002 6 ? 0 0.003 8 0.003 8 ’ 0 0.005 1 0.005 1
0 0.002 2 0.002 2 0 0.002 6 0.002 6 0 0.002 3 0.002 3

1 0.9553 -0.044 7 0 0.026 6 0.026 6 0 0.029 3 0.029 3
0 0.015 8 0.015 8 1 09806 -0.0194 1 0.548 8  -0.4512

! 0 0.005 1 0.005 1 : 0 0.013 0 0.013 0 o 0 0.347 2 0.347 2
0 0.002 3 0.002 3 0 0.000 2 0.000 2 0 0.000 0 0.000 0
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Fig.5 Error histogram of the BP network

water inrush prediction model
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