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A BASIC STUDY ON MACHINE LEARNING MODELS TO SURROGATE
1D GOUND RESPONSE ANALYSIS

Keigo TSUKIOKA, Kohei TANAKA and Jun IZAWA

In this study, we attempted to extract the explanatory variables that are effective in representing the
ground behavior by machine learning models with the goal of replacing the nonlinear response analysis of
surface ground with machine learning models. As a result, it was confirmed that the following explanatory
variables were effective: the natural period, the base depth, and the strength of the whole ground as
explanatory variables derived from the surface ground properties, and the acceleration value a few seconds
before the evaluation time, the statistics of the last few seconds, and the envelope of the time history
waveform after band-pass filtering as explanatory variables derived from the input seismic motion. In
addition to this, the effectiveness of using the ratio of the input seismic motion to the natural period of the
ground considering the time variability as an explanatory variable to describe the resonance phenomenon
of the ground was also demonstrated.



