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A Structural Damage Detection Method Based on LSTM
Recurrent Neural Network and Vibration Testing

WANG Zifan , ZHANG Jianfei
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Abstract : A damage detection method based on long-short term memory (LSTM) recurrent neural network is
proposed. The structural damage identification is realized by directly extracting the features in the time-domain data of
structural dynamic tests. The LSTM network is trained and tested under different noise levels based on the acceleration data
generated by the finite element model of a gravity dam under different damage conditions. The grid-search method is used to
optimize the network parameters. The results of numerical simulation and cantilever vibration test show that the damage
detection method based on the LSTM has high damage identification accuracy and anti-noise ability. Compared with the
traditional recurrent neural network (RNN) and gated recurrent unit (GRU) neural network, the test accuracy of the LSTM in

different damage conditions is raised and the maximum increase is up to 16.25 %.
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