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Deep learning-based seismic response prediction of structures with interpretability

in frequency domain trained by monitoring data
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This study proposes ExSRNet (Explainable Seismic Response Networks), an explainable deep learning model
for predicting structural seismic response from sensor data, without relying on numerical analysis such as finite
element methods. ExXSRNet focuses on frequency characteristics and combines SincNet for frequency band
division, causal dilated convolution for temporal feature extraction, frequency attention for weighting each
frequency band, and LSTM for time-history response prediction. In the verification, learning and prediction
were performed using real-world observation data from a six-story RC building. Results showed that ExSRNet
predicted seismic responses more accurately than an LSTM model. Furthermore, the contribution of each

frequency band indicated by ExSRNet corresponded well with the FFT analysis result of the response.
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Fig. 1 Model Architecture of ExSRNet
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1) California Geological Survey, United States Geological
Survey: Center for Engineering Strong Motion Data
(CESMD), 2005. DOI: https://doi.org/10.5066/P13HTZQS.
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Fig. 2 Sensor location of RC building"
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Fig. 3 Seismic Response Prediction at Lytle Creek Earthquake
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Fig. 4 Frequency contribution estimated by ExSRNet
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Fig. 5 FFT for roof response at Lytle Creek Earthquake
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