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Prediction and analysis of surface subsidence coefficient based on combined weight
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Abstract: The surface subsidence coefficient is an important parameter in the prediction of surface subsidence. The accuracy of its value
will have a direct impact on the prediction results of subsidence. Because there are many factors affecting the surface subsidence coefficient
of coal mining,and there are complex relationships such as uncertainty and nonlinearity among the factors, the prediction of surface subsid-
ence coefficient is very difficult. In order to solve the problem that it is difficult to accurately predict the surface subsidence coefficient and
improve the prediction accuracy,a prediction model of surface subsidence coefficient is established based on the measured surface move-
ment observation data of 35 mining areas in China. The combination weight of influencing factors of surface subsidence coefficient is ob-
tained by combining grey correlation analysis and principal component analysis. Eight influencing factors such as mining thickness, coal
seam dip angle,average mining depth, strike width depth ratio, dip width depth ratio, advancing speed, loose layer thickness and average
firmness coefficient of overburden are selected. According to the combination weight, the influencing factors of surface subsidence coeffi-
cient in the data of surface movement observation station are sorted,and the main influencing factors of surface subsidence coefficient are
obtained , and the main influencing factors are taken as the input and the surface subsidence coefficient is taken as the input parameter.
Then a BP neural network model for the prediction and analysis of surface subsidence coefficient is proposed. The results show that:the

combination weight of loose layer thickness,advancing speed , average mining depth and dip width depth ratio is larger,which is the main
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influencing factor of surface subsidence coefficient; the BP neural network prediction model of surface subsidence coefficient established

by the main influencing factors of surface subsidence coefficient has high prediction accuracy,the minimum absolute error is 3.954% , the

maximum value is only — 6.918% ,and the average relative error can reach 7.179% ,which is very close to the measured value. The predic-

tion accuracy of the model can meet the basic engineering needs,and it is a feasible method to accurately predict the surface subsidence

coefficient.

Key words : subsidence coefficient; grey correlation analysis; principal component analysis; combination weights; BP neural network
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Table 1 Measured data of mining area
. FFR IR/ I 2 R A [ 58 b5 1) B2 W, WEUZR AT
X TULERE - o . N
m f1/(°) %/m . WL (m- A BE/m LB
X 1 0.66 1.0 9 67.5 3.63 1.42 27.5 8.1 3.50
X2 0.62 1.6 7 47 6.38 3.40 30 8.1 3.50
WX 3 0.67 1.6 10 318.5 0.88 0.79 30 2.7 3.10
WX 4 0.64 2.1 30 60.5 6.58 1.98 45 10 3.20
WX 31 0.76 1.5 8 81 2.59 1.01 30 3.2 3.10
WX 32 0.91 1.4 12 201 0.72 0.88 45 4 4.56
WX 33 0.84 8.2 43 325 4.86 0.49 97 197 1.30
I 34 0.83 8.5 4 427 0.36 2.97 110 194 2.20
WX 35 0.60 2.4 2 79.3 1.13 0.81 45 7 0.80
Fx2 HESIT
Table 2 Data statistics
FHREE, HEWA, THRE ) BT, MEBEE AT N
% o - BRI SR - = TULRSK
m (°) m (m- A FE/m [ R %
W/ IME 0.920 2.000 30.500 0.360 0.460 13.000 0 0.520 0.600
N 8.500 43.000 427.000 6.580 6.070 150.000 197.000 9.840 0.960
Bol(Ed 2.975 14.351 155.811 2.648 1.547 52.603 38.019 3.619 0.767
FrifE2E 2.205 11.321 96.984 1.895 1.283 30.303 50.244 1.658 0.105
R3 HERE LR, 225 B0 OB R B AT M RRAE 1 LL 3
Table 3 Variance interpretation B s REEAT AR RS IR 4 A,
ES % S 73 i 1/ % BB /% ®4 ERSRHESERENE
Table 4 Principal component coefficient and factor weight
1 2.920 36.503 36.503
M E ERS 1 ESY 2 ERGE 3 EMST 4 ERST S PCA B
2 1.628 20.350 56.853
FFRJERE  0.695 -0.346  0.231  -0.357 0.305  0.130
3 0.887 11.091 67.944
MEZEMMA -0.622 -0.082 0.334  0.542 0309  0.075
4 0.845 10.565 78.508
SEESREE 0.805  -0.216  0.019 0383 -0.107  0.156
5 0.781 9.768 88.276
EMERL -0.436  0.608  0.381 -0.344  0.291  0.098
6 0.417 5.214 93.491
i et 0.187  0.722  -0.420  0.300  0.310  0.157
7 0.324 4.045 97.536
WEFEHEEE 0730 0.337  -0.242 -0.142  0.207  0.163
8 0.197 2.464 100
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Table 5 Combination weight of influencing factors

AN PCAME  GRAME  HAENE
FRIESE 0.130 0.126 0.128
PEIZ A 0.075 0.120 0.097
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Table 6 Error comparison
i1 BRI AL KA FEA3 Ml
HXFIRE/ % 4.224 2.512 4.554 —

BP
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