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Vertical ground motion acceleration response spectrum prediction
model based on deep neural networks
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(1. Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, China Earthquake
Administration, Harbin 150080, China; 2. Key Laboratory of Earthquake Disaster Mitigation
Ministry of Emergency Management, Harbin 150080, China)

Abstract; Vertical ground motions have a significant impact on the seismic response of engineering structures,
making the development of reliable vertical ground motion prediction models an important topic in the field of
earthquake engineering. Traditional ground motion predictions are primarily based on actual strong motion records,
using least squares regression to derive seismic motion parameter prediction models. However, conventional least
squares regression often assumes linear relationships or predefined functional forms between variables, which may
fail to fully capture the complex nonlinear relationships inherent in seismic data. In contrast, deep learning models
can learn patterns from data and provide higher prediction accuracy for complex data distributions. In this study,
deep learning methods were applied, and 9953 vertical ground motion records from the NGA-West2 database were
selected for model training and prediction. The self-DNN vertical seismic response spectrum prediction model was
established and its performance was compared with traditional prediction models and a DNN neural network models.

The results indicate that the vertical seismic response spectrum prediction model established using deep learning
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algorithms achieves high accuracy and delivers excellent predictive performance. These findings and analyses
provide valuable references for vertical seismic response spectrum prediction and structural seismic design.
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