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ABSTRACT

Pulse liked accelerograms, characterized by large amplitude and short duration
pulses, significantly affect the dynamic response of structures. Accurate
simulation of these types of earthquakes and analysis of their effects on structures
and infrastructure are key requirements in earthquake engineering. In assessing
the seismic hazards of a region, pulsed liked accelerograms are considered an
important indicator because they can significantly increase the seismic hazard
level. Modern methods such as wavelet transform can be used to accurately
identify velocity pulses and extract key features from the earthquake time history.
Also, recent advances in the field of machine learning have enabled more
accurate classification of earthquake accelerograms. Machine learning
algorithms, with their continuous learning and automatic updating capabilities,
are effective tools for accurate detection and classification of seismic events. In
this study, in order to identify pulse-type earthquakes, 60 seismic records from
Iran with high acceleration and velocity were selected and analyzed. Using an
approach that combines wavelet analysis to extract key signal features with the
random forest machine learning algorithm, 11 events were classified as pulse-
type earthquakes. This combined wavelet transform and machine learning method
showed a high ability to recognize the distinctive features of pulse-type
earthquakes. Performance evaluation of the algorithms used showed that the
random forest, classification boosting, and extreme gradient boosting methods
have very favorable performance in classifying pulse-type accelerograms with an
accuracy of 0.94. These results indicate the high potential of machine learning in
analyzing and classifying seismic data, which can play an effective role in risk
management and structural retrofitting design.
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1 Wavelet Transform

2 Wavelet Packet Transform

3 S-Transform

4 Hilbert-Huang Transform

5 Empirical Mode Decomposition

6 Ensemble Empirical Mode Decomposition

7 Developed Length of Vibration Time History
8 Supervised Machine Learning

9 Unsupervised Machine Learning
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10 Arias Intensity

11 Joyner-Boore Distance

12 Pacific Earthquake Engineering Research Center
13 Variance

14 Skewness

15 Random forest

16 XGBoost

17 CatBoost

18 Support Vector Machine

19 K-Nearest Neighbors
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