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Tab.1 Part of monitoring data of typical cross-section ZK357+700 of Qian-ou tunnel

H 1 Apon /M H 1 Apon /M H i Apon /M H Apon/m
12 H 24 H 4.575 0 1H1H 4.576 2 1H8H 4,582 1 1H15H 4,584 5
12 4 25 H 4.575 5 1H2H 4.577 0 1H9H 4.582 5 1 H16 H 4.584 6
12 A 26 H 4.575 7 1H3H 4.577 6 1H10H 4,582 8 1H17H 4,584 5
12 4 27 H 4.575 9 1H4H 4.578 3 1H11H 4,583 1 1 H 18 H 4,584 8
12 A 28 H 4.576 2 1H5H 4.579 3 1H12H 4.583 3 1H19H 4.585 1
12 H 29 H 4.575 5 1H6H 4.580 1 1 H13H 4.584 3 1 H20H 4,585 2
12 A 30 H 4.575 7 1H7H 4.581 1 1H 14 H 4.584 6 1H21H 4.585 9
12 H 31 H 4.575 9
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Fig. 1 Pilot tunnel numbering plan Fig. 2 Monitoring data and denoising curves
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Tab. 2 Prediction results of convergence value of ZK357+700 | and ZK357+700]ll pilot tunnel

. ZK357+700 1 §4¢ ZK357+700 St
i Apea/m Ape/m e/mm E/% Apea/m Ape/m e/mm E/%
1R 4.592 1 4.592 1 0 0 4.828 0 4.827 8 0.2 0
2K 4.592 7 4,592 7 0 0 4.828 6 4.828 5 0.1 0
3K 4.592 9 4.593 0 —0.1 0 4.829 1 4.829 2 —0.1 0
B4R 4.593 4 4,592 9 0.5 0.01 4.829 0 4.829 0 0.5 0.01
5K 4.593 7 4.5917 2.0 0. 04 4.830 0 4,827 3 2.7 0.06
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Tab. 3 Prediction results of ZK357+4100 and ZK357+110

. ZK357+100 ZK357+110
R Apea /M Ay /m e/mm E/% Apea /M Apee/m e/mm E/%
/1R 4.525 8 4.525 4 0.4 0.01 4.686 3 4.686 9 —0.1 0.01
52K 4.525 9 4.525 5 0.4 0.01 4,686 2 4.686 6 —0.4 0.01
53R 4.526 1 4.525 6 0.5 0.01 4.686 3 4.686 1 0.2 0
B4R 4.526 4.525 6 0.4 0.01 4.686 0 4.686 2 —0.2 0
5K 4.526 3 4.525 3 1.0 0.02 4.685 7 4.686 9 —1.2 0.03
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BP Wavelet Neural Network in Application of Large
Cross-Section Tunnel Deformation Prediction

HUANG Zhi-bo, LIN Cong-mou, HUANG Jin-shan,
MENG Fan-bing, FU Xu

(Institute of geotechnical engineering, Huaqgiao University, Quanzhou 362021, China)

Abstract: Introducing back propagation (BP) algorithm to wavelet neural network, and using adaptive algorithm for ad-
justing BP algorithm learning rate, under adaptive adjustment of wavelet coefficients and network weights, the efficiency
of convergence was improved. Based on monitoring data of the four-lane Qian-ou tunnel, BP wavelet neural network pre-
diction model is established. For the similar geological conditions and the same construction and initial support, BP wave-
let neural network prediction of the tunnel-section deformation meets the engineering requirement of accuracy.
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