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Abstract 

For super high-rise buildings, higher order modal shapes may have a significant impact on 
the structural response under seismic excitations. Since conventional pushover analysis pro-
cedure only includes the contribution from the first modal response, it is not able to accurate-
ly account for the varying dynamic characteristics of a super high-rise building. Based on 
mode superposition response spectrum method, modal pushover analysis (MPA) procedure is 
proposed to consider enough number of modes, which improves the conventional pushover 
analysis procedure to a certain extent. Based on a case-study super high-rise structure, this 
paper comparatively investigates the seismic responses of the structure using conventional 
pushover procedure and MPA procedure, and the accuracy of the results are validated 
through comparison with nonlinear time history analysis. The results show that the MPA pro-
cedure has a great improvement in accuracy as compared to the conventional pushover pro-
cedure. It is also demonstrated that the calculated structural response from MPA are in very 
good agreement with the results from nonlinear time history analysis, such as peak story dis-
placements and story forces, while reducing computing time tremendously which improves the 
efficiency of seismic analysis of super high-rise buildings. 
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1 INTRODUCTION 

2 PROCEDURE OF MODAL PUSHOVER ANALYSIS 
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3 THE CASE-STUDY SUPER HIGH-RISE BUILDING 

3.1 Description of the building 
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3.2 Numerical modeling 
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4 GROUND MOTION DATA 
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5 SEISMIC RESPONSE RESULTS 

5.1 Pushover curves 
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5.2 Story drifts and peak displacements 
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5.3 Story shear forces and overturning moments 

6 CONCLUTIONS 
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