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Damage prediction method suitable for regional seismic damage
simulation of concrete highrise building structures

XIONG Chen' XU Zhen® ZENG Xiang' LU Xinzheng' YE Lieping'

(1. Key Laboratory of Civil Engineering Safety and Durability of Education Ministry Department of Civil Engineering
Tsinghua University Beijing 100084 China; 2. School of Civil and Environmental Engineering
Beijing University of Science and Technology Beijing 100083 China)

Abstract: It is of great significance to simulate the seismic damage of highrise building structures in urban areas.
Considering the limited research on regional seismic damage prediction of highrise building structures a damage
prediction method for regional seismic damage simulation of highrise building structures was proposed. Taking ad-
vantage of the structural seismic response results generated by the time-history analysis of the elastoplastic flexural
shear model the structural damages were predicted through the damage states of each type of component. Specific—
ally lateral force resisting components were divided into inter-story drift angle sensitive components and curvature
sensitive components. For the interstory drift angle sensitive frame and coupling beam components interstory drift
limits were recommended for such type of components; for curvature sensitive shear wall pier components damage
limits based on the key points of the component capacity curve were also proposed. To verify the proposed damage
prediction method comparative analysis of 5 highrise building structures was conducted between the proposed meth—

od and fine FEM model. Results show that the proposed method may reasonably estimate the damage states of each
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type of component. The method is also applied to the highrise building area of Beijing central business district
( CBD)  which shows the effectiveness of the proposed method.
Key words: highrise structures; damage prediction; regional seismic damage simulation; time — history analysis;

elastoplastic flexural shear model
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Fig. 1 Flowchart of damage prediction of regional highrise buildings
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Table 1 ~ Summary of basic information of structures
Blgl 27 2013 8 1.31 1.38
Blg2 15 2010 7 1.56 1.83
Blg3 45 2010 8 1.47 2.40
Blgd 42 2013 8.5 1.38 1.40
Blg5 12 2003 8 1.31 2.25
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Table 2 RC highrise structure damage discription proposed in this paper
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Fig. 9 Demonstration of regional buildings damage prediction results
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