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Prediction of bearing capacity of CFG piles composite foundation based

on wavelet neural network
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Abstract ; Aiming at the long training time and slow convergence rate of BP neural network , wavelet
basis consisted by the translation and stretch of mother wavelet constitutes the activation function of
neural network basing on the theory of wavelet analysis. The neural network can use simple topology
to approximate function by the guidance of network initialization and parameters selection. The nonlin-
ear relationship between the bearing capacity of CFG piles composite foundation and its main factors is
established by using the trained network. Under the same structure and parameters, the prediction re-
sults are analyzed and compared with the BP neural network. The result shows that this forecast model
makes full use of the wavelet transformation to analysis the data of time — frequency localization and is
combined with the self — learning function of artificial neural network , which makes it have a strong a-
bility to approach and fault tolerance. The precision and speed by using the trained wavelet neural
network is higher and its predicting result is more accurate than that of BP network.
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Fig. 1 Structure of wavelet neural network
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Tab. 1 Results of engineering data management
EanE
A AR BE/m  BRE%Y  BSHRE  EEEK EARE ARER KR RE L
/m / MPa /(%) /kPa

Wi{E/MPa
1 8.8 0.40 0.074 4 0. 848 0.500 6.875 14.350 11.925 256
2 16.3 0.35 0.061 7 0.928 0.713 6.315 16.250 18. 500 265
3 17.5 0.40 0.125 6 0.914 0. 901 6.714 18.557 19.814 406
4 10.0 0.40 0.103 8 0.874 0.534 6.784 13.520 15.000 348
5 15.0 0.40 0.1551 0.853 0.535 4.227 14.633 22.917 231
6 9.2 0.35 0.066 8 0.783 0.573 7.625 21.525 18. 400 274
7 10.3 0.40 0.103 8 0.874 0.534 6.784 13.520 15.000 350
8 8.3 0.40 0.074 4 0. 848 0.500 6.875 14.350 11.925 256
9 16.5 0.35 0.061 7 0.928 0.713 6.315 16.250 18.500 272
10 8.5 0.40 0.074 4 0. 848 0.500 6.875 14.350 11.925 256
11 16.3 0.35 0.061 7 0.928 0.713 6.315 16. 250 18. 500 265
12 15.0 0.40 0.155 1 0.853 0.535 4.227 14.633 22.917 231
13 17.5 0.40 0.125 6 0.914 0.901 6.714 18.557 19.814 406
14 8.8 0.40 0.074 4 0.848 0. 500 6.875 14.350 11.925 256
15 9.5 0.35 0.066 8 0.783 0.573 7.625 21.525 18. 400 276
16 8.6 0.40 0.074 4 0.848 0. 500 6.875 14.350 11.925 256
17 16.4 0.35 0.0617 0.928 0.713 6.315 16.250 18.500 268
18 15.3 0.40 0.116 4 0.853 0.535 4.227 14.633 22.917 232
19 9.2 0.35 0.066 8 0.783 0.573 7.625 21.525 18.400 274
20 10.0 0.40 0.1038 0.874 0.534 6.784 13.520 15.000 348
21 16.3 0.35 0.061 7 0.928 0.713 6.315 16.250 18.500 265
22 15.0 0.40 0.116 4 0.853 0.535 4,227 14.633 22.917 231
23 10.0 0.40 0.103 8 0.874 0.534 6.784 13.520 15.000 348
24 16.3 0.35 0.061 7 0.928 0.713 6.315 16.250 18. 500 265
25 8.9 0.40 0.074 4 0.848 0.500 6.875 14.350 11.925 256
*1 8.7 0.40 0.074 4 0.848 0.500 6.875 14. 350 11.925 256
*2 17.5 0.40 0.125 6 0.914 0.901 6.714 18.557 19.814 406
%3 16.2 0.35 0.061 7 0.928 0.713 6.315 16.250 18.500 260
*4 8.6 0.40 0.074 4 0.848 0. 500 6.875 14. 350 11.925 250
%5 17.4 0.40 0.1256 0.914 0.901 6.714 18.557 19. 814 402
*6 17.8 0.40 0.1256 0.914 0.901 6.714 18.557 19.814 412
*7 16.3 0.35 0.061 7 0.928 0.713 6.315 16.250 18. 500 265
*8 15.0 0.40 0.1551 0.853 0.535 4.221 14.633 22.917 231
*9 10.0 0.40 0.103 8 0.874 0.534 6.784 13.520 15.000 348
* 10 9.2 0.35 0.066 8 0.783 0.573 7.625 21.525 18.400 274
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Tab.2 Comparison of the predicted results
AR 5L NS, Bkt BP 1%
iR i e HaXFiR FRTRZ Wil xR ——
g o
/MPa /MPa / MPa /% /MPa /MPa =
* 1 256 255.997 6 -0.002 4 0.001 257.458 2 1.458 2 0.570
*2 406 406.016 7 0.016 7 0. 004 403.284 0 ~3.716 0 0.915
*3 260 264.124 4 4.124 4 1.586 268.562 3 8.562 3 3.293
*4 250 256.108 3 6.108 3 2.443 245.380 2 -4.6198 1.848
*5 402 405.958 3 3.9583 0.985 403.459 0 1.459 0 0.363
*6 412 405.807 2 -6.1928 1.503 404.380 9 -7.6191 1. 849
*7 265 265.654 2 0.654 2 0.247 266.342 8 1.342 8 0.507
*8 231 230.945 2 ~0.054 8 0.024 233.490 4 2.490 4 1.078
*9 348 347.861 9 -0.1381 0. 040 346.3200 -5.6800 1.632
* 10 274 272.613 0 -1.3870 0. 506 280.3209 10.3209 3.767
B x, A TR, %, AR B, n A AR A (4):8-12.
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