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Research on Nonlinear Mapping Model of Strain and Deflection of
Box-Girder Bridge Based on LSTM Networks

SONG Yong-sheng', DING You-liang” , DONG Yi-xuan®
(1. Jinling Institute of Technology, Nanjing 211169, China;2. Southeast University, Nanjing 210096, China)

Abstract: Taking Martyr River Bridge(a 12-box simply supported concrete box-girder bridge)
as an example, a nonlinear mapping model of strain and deflection is established based on long
short-term memory(LLSTM) networks. First, the method of wavelet packet decomposition and
reconstruction is used to separate the temperature-induced strain component to obtain the vehi-
cle-induced strain. Then, the single-to-single and many-to-many mapping models of strain and
deflection are constructed by using LSTM networks. The results show that the correlation and
error of both the single-to-single and many-to-many mapping models meet the requirement of
the control standards, the regression prediction error of the many-to-many mapping model is
smaller than that of the single-to-single mapping model, and the performance of the many-to-
many mapping model is better than that of the single-to-single mapping model.
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