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Seismic response prediction method of RC frame structure based on
XGBoost model of ensemble learning

ZHAO Yudong'?,XU Weixiao"** , LI Jing’ , YANG Weisong"*,ZHAO Jixing"*,JIANG Guanyu'"*
(1. School of Civil Engineering, Qingdao University of Technology,Qingdao 266525, China;
2. Engineering Research Center of Concrete Technology under Marine Environment, Ministry of Education,

Qingdao 266525, China; 3. Qingdao Civil Air Defense Engineering Quality Supervision Station, Qingdao 266072, China)

Abstract: In order to realize the rapid prediction of seismic response of reinforced concrete
(RC) frame structure, a seismic response prediction method of RC frame structure based on
ensemble learning is proposed. Three RC frame structures, namely low-rise, multi-story
and small high-rise, were designed as research examples. The ground motion records were
selected according to the conditional mean spectrum (CMS), and the sample database was
built through elastoplastic time history analysis. The structural response was predicted with
the input of ground motion intensity information and structural information, and the feature
importance of the model was analyzed. The results show that the established XGBoost model
has better generalization performance than the gradient boosting regression tree (GBRT)
model, and the relative importance of the average spectral acceleration (AvgS,) in the char-
acteristic parameters is the largest. The proposed method provides a reference for quickly

predicting the seismic response of RC frame structures and has high application value.
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