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Tab. 2 Error and correlation of training data set
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L xR 2 (X107%) /Hz 0.110 0.042 0.123 0.118 0. 030 0.277 0.083 0. 046
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Structural damage identification based on LSTM neural networks

under ambient temperature variations

HUANG Yan, GE Si-yuan, ZHAI Mu-sai, CHANG Jun”
(School of Civil Engineering,Suzhou University of Science and Technology,Suzhou 215011, China)

Abstract: The change of ambient temperature will cause the change of modal parameters,and the degree
of change will cover up or partially cover up the change caused by damage,resulting in the misjudgment
of false positive or false negative issued by the structural health monitoring system. Therefore,
eliminating the temperature effect is the key to improve the accuracy of damage identification. Based on
LSTM neural network, this paper proposes a method to identify structural damage under the impact of
ambient temperature. By making full use of the nonlinear mapping advantage of LSTM neural network,
the correlation model of multivariate temperature and modal frequencies is established. On this basis, the
data normalization method is used to eliminate the temperature effect,and the control chart is used to
judge the abnormal change of modal frequencies to determine the damage condition. Finally, the proposed
method is applied to a numerical model and an actual bridge. The results show that the method can
effectively eliminate the temperature effect. Combined with the control chart method,it can identify the
damage time and has a certain noise resistance. In the real bridge data analysis, it can still show good

damage sensitivity.

Key words: LSTM neural network; structural health monitoring; temperature; modal frequency;

variational mode decomposition
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