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Efficient Dynamic Analysis Using Complex Modal Superposition
for Tall Buildings with Viscoelastic Dampers
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Abstract

If wviscoelastic dampers are installed in a building structure to increase its energy dissipation
capacity, the dynamic system turns to the nonproportional damping system with complex eigenvalues
and eigenvectors. The complex mode superposition method provides exact solution for the dynamic
responses of a nonproportional damping system through the superposition of the complex modes.
However, as the number of the stories increases, a lot of computation time and efforts are required in
the process of eigenvalue analysis and the mode superposition. In this study a rigid diaphragm and
matrix condensation are applied for efficient modeling of the structure. Also the so called complex
mode response participation factor is proposed to find out a few dominant modes to be superposed. As
a result of the analysis of model structures, the proposed methods turn out to reduce the computation
time significantly while the accuracy of the response still maintained.

Keywords : viscoelastic damper, nonproportional damping, complex mode superposition, matrix
condensation
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