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This study aims to develop a data-driven method for seismic response analysis based on the simultaneous
analysis of seismic acceleration records in three directions at the ground surface and engineering bedrock.
Seismic response analysis involves dealing with non-stationary earthquake input motion and the nonlinearity
of geomaterials. To address these challenges, we propose a method that combines time-delay embedding and
dynamic mode decomposition for time-series data observed in real space. The proposed method aims to
construct a high-dimensional linear model that accurately represents the time evolution of seismic response. In
this study, we apply the proposed method to field observations and demonstrate its effectiveness for
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extrapolation estimation by constructing a high-accuracy linear model replicating the seismic response.
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Fig. 1 Application of TD-DMDc to 3D seismic acceleration records
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Fig. 3 Results of extrapolation estimation
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