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Study on artificial neural network method for calculation of subsidence coefficient
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Abstract: The main factors influencing subsidence coefficient were comprehensively analyzed. Then the model to calculate subsidence coefficient
was established by applying the theory of artificial neural network ( ANN) . A large amount of data of observation stations was used as learning and
training samples to train and test the artificial neural network model. The calculated results of the ANN model and the observed values were com-

pared and analyzed. The results show that it is comparatively precise to caleulate the subsidence coefficient of ground surface by ANN technology.
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Table 1  Learning and training samples
75 R 3 44 B f H/M S/m RN ET AL % EERsh THCERE T PR
1 BUHTE I ) 3 = 0% 3.6 224/1.8 8.1 8.48 0 0 0.66
2 deEEET I 3.6 120/ 1.6 24 43.33 0 0 0.65
3 LERE -G E 6.0 122/2.1 9.5 2.21 1 0 0.83
4 AKBELY R 6.5 664/2. 4 13 51.81 1 0 0.72
5 AEREEENL 5.0 513/5.47 13 63.74 0 0 0.68
6  ILPREMED 6.0 311/4.5 10 12. 11 0 1 0.13
7 I J5) 0252 Y 5.79 133/2.4 7 46. 62 0 0 0. 84
8 WEUES 0252 ¥5 R 5.79  133/2.4 7 46. 62 1 0 0.93
9 HUE 2042 ¥k 3.74 61/1.45 5 16. 39 0 0 0.76
10 HECHR — R X 4.5 183/2.0 7 13.67 0 1 0.13
11 HBCRER —RIX 4.5 113/1.9 8 22. 12 0 1 0.16
12 EcEEe— R X 5.0 91/2.2 5 24.18 0 0 0.68
13 HEESRE 102 4.0 128/2.2 18 47. 65 1 0 0.83
14 FIih -8 1252 4.6 115/2.0 55 13. 04 0 0 0.80
15 CFILLZSE™ 14110 4.0 281/3.0 13 5.34 0 0 0.83
16 RMIEES 107 3.42 156/2.0 33 9.10 0 0 0.83
17 RMELE S 3.2 146.5/2.1 17 6.71 0 0 0.78
18 AR 3.5 98.5/2 64 10. 15 0 0 0.92
19 AL YEHF =3 1.5 104/2.2 10 6.38 0 0 0.97
20 EABHEL BT 1612 5.0 114.6/2.0 4.5 20. 18 0 0 0.63
21 i 4106 6.5 146/ 3.0 10 66. 43 0 0 0.60
22 SCHEOR ST 6.0 280/2. 4 17.4 14.29 0 0 0. 66
23 4 IS 1 905 2.5 181/1.94 110 33.70 0 0 0.86
24 ML EFRF M 5.0 195/1.5 7 61.53 0 0 0. 62
25 PEZEbT 6219( ) 4.2 170/1.05 80 43. 47 0 0 0.63
26 FEZEHT 6219( ££) 4.2 170/2.25 80 43.47 1 0 0.70
27 BRI 3.5 67/1.67 8 9.49 1 0 0.91
28 iz FLPH 7305( T0) 5.2 213/3.0 2 14. 08 0 0 0.72
20 iz FLBH 7305( i) 5.2 213/3.0 2 14. 08 1 0 1.00
30 FMPLBEEAT 5306 2.31  420/7.8 183 32.13 0 0 0.81
31 BB =EIX 0.7 285/1.25 196 2. 11 0 0 1.00
32 #RMEEEE 33 Lk 1.72  284/2.9 112 21.48 0 0 0.78
33 LA UURALRIE 311 1.4 123/5.9 22 7.50 0 | 0.15
34 MEREFMAE R = 5.0 130/1.9 34.2 21.93 1 0 0.84
35 BErEMIIEH 2 M 3.1 318.5/1.6 2.7 8.48 0 0 0. 67
36 VISR 0277 b 5.06 459/4.9 63 40. 74 0 0 0.72
37 HUHE =R IX 4.5 130/ 2.7 10 29.23 0 1 0.14
38 IRMAEES 113 3.4 159.5/2.1 33 9.10 0 0 0.85
39 FMEELSEFT 1308 2.2 427/8.5 194 5.62 0 0 0.83
40  FMEHEE 33 | 1,72 284/2.9 112 21.48 1 0 0.95
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Fig. 1 ANN model for calculation of subsidence coefficient
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Fig.2  The tendency of variation of error
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Fig.3 Variation of learning rate
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Table 2 Comparison of calculated results of ANN with observed values

S WA AR EE SCIME AaXTiRE HXTRE

35 difI1EH 28 0.6706 0.67  0.0006  0.09%
36 WElEJR) 0277 35 0.7449  0.72  0.0249  3.45%
37 HBCHE =X 0.1409 0.14  0.0009 0.64%
38 ARINHEEEST 113 0.8447  0.85 - 0.0053  0.62%
39 FEMGEIEHT 1308 0.8308 0.83  0.0008  0.10%
40 FINEFEH 33 F 0.9497 0.95 - 0.0021  0.22%
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