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Application of Improved LSTM Settlement Prediction Model
in Structural Settlement Prediction of Existing Railway Line
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Abstract; Taking the Hangchang Road project of Yiwu Elevated Station building on Shanghai-Kunming
Railway as an example, a new type of coupled residual connection and multi head attention mechanism
LSTM, namely the Res-MHA-LSTM, was constructed to accurately predict the structural settlement of
existing railway lines. Comparing the prediction results trends and values of five common time-series
prediction networks under different measurement points, and quantitatively analyzing the results through
multiple indicators, the accuracy and feasibility of the Res-MHA-LSTM network in predicting data from
multiple measurement points were verified. Under the HC-2 measurement point data, the average
absolute error, root mean square error, and average absolute percentage error of the Res-MHA-LSTM
method in the model prediction results were 0. 042, 0.079 and 0. 45, respectively. Compared with the
LSTM prediction model, they decreased by 23.09%, 23.51% and 87.69%, respectively. The
coefficient of determination is 0. 91, an increase of 7.4%, which is also an improvement compared to
other experimental models.
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Fig.1 Process of structural deformation prediction of existing line railroad based on Res-MHA-LSTM network
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Fig.2 Working principle of automatic monitoring system
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