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Basic Research on Prediction of Building Response Using LSTM
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Abstract

Recently, research and development using machine learning is being actively conducted. In the construction field, there are cases where
machine learning is used for optimal control of walking vibration. There are many problems that can be solved by accurately predicting
building response, such as feedforward control and control of viscous dampers taking into account delay due to the time constant.
However, there is no case of predicting the building response itself using machine learning.

On the other hand, when performing machine learning, data that serves as a learning source is required, but for example, when
predicting ground acceleration, it is unclear whether a model trained on known ground acceleration can predict unknown ground
acceleration, and there is a risk that accuracy may vary depending on the learning data. Also, not many large-scale earthquakes have been
recorded.

We focused on sine-waves as a solution to the above problems. In this report, we train sine-waves or specific seismic waves using
LSTM, which is capable of time-series prediction even in machine learning, make predictions for sine-waves, ground acceleration during

earthquakes, and building response during an earthquake using each trained model, and report the results.
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