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A Tunnel Displacement Prediction Model Based on Wavelet — Fuzzy
Control ElIman Network

LI Baodong', REN Yipeng®, ZHANG Lixin', ZHAO Yalong®, WANG Shuhong®, LU Xiaoke'
(1. CCCC Tunnel Engineering Co. Lid. , Beijing 100020, China;
2. School of Resources & Civil Engineering , Northeastern University , Shenyang, Liaoning 110819, China)

Abstract: The traditional neural network has low prediction accuracy for tunnel displacement, and sometimes there is a
large error in the calculation results. Based on this, according to the fuzzy control principle, the Elman network is com-
bined with the wavelet transform to propose a new prediction model for the dynamic change and nonlinearity of the dis-
placement during tunnel excavation. The wavelet transform deformation sequence is decomposed into sub-sequences with
different attributes and frequencies. The sub-sequence is predicted by Elman neural network, and the prediction results
are superimposed. The network accuracy and the residuals are calculated by fuzzy control method. Considering the steps
and error values of the forward detected samples and through controlling the predicted values and errors of the subsequent
samples, the fuzzy control Elman network displacement prediction model under wavelet transform can be corrected. By
comparing with single network prediction results, finite element simulation results and measured sequences, it is found
that the new model has higher precision than other networks and finite element calculation results, and can predict tunnel
deformation more accurately .
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