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Attitude Prediction of Super-large Diameter Shield Tunneling in Complex

Red Layers Based on LSTM Algorithm

SONG Chao', XU Xuezhao', ZHOU Chuhao?
(1. Guangzhou Expressway Co., Ltd., Guangzhou 511458, China; 2. South China University of Technology, Guangzhou 511458, China)

Abstract: To solve the problems of deviation among the tunneling attitude, trajectory and tunnel design axis caused by
uneven geological distribution and manual operation errors during the tunneling process of super-large diameter shield
machines, an attitude prediction method of super-large diameter shield tunneling in mixed red layers based on LSTM
neural network is proposed to fully consider 12 parameters of complex red layer geology and tunneling machines.
Pearson method is used to analyze the correlation between the geological parameters and the tunneling parameters,
which effectively improves the accuracy of model prediction. Relying on the Guangzhou Haizhu Bay Tunnel Project,
and taking the shield tunneling on the west line as an example, the effectiveness of the method is verified. The results
show that this model can predict the attitude of shield tunneling relatively accurately. The determination coefficient (R2)
for the vertical attitude prediction of the shield exceeds 0.8, and the root mean square errors of both the horizontal and
vertical shield attitudes are within 10. The algorithms can assist the shield machines in maintaining stability during the
tunneling process, and reduce the attitude deviations, which is helpful to improve the construction quality of the tunnels,
and ensure that the excavated tunnels meet design requirements.

Keywords: complex red layers; super-large diameter shield; Pearson correlation; attitude prediction; LSTM neural
network
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