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Analysis of a Non-proportionally Damped Structure Equipped with
Viscoelastic Dampers Subjected to Stationary Wind Loads
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Abstract

A coupled motion of a non-proportionally damped building structure with added viscoelastic dampers
subjected to stationary wind loads is investigated in the frequency-domain. A complex mode super—
sition procedure based on the complex eigenvalues and eigenvectors of the system is applied to derive
the root~mean-square responses of the structure, and the results are compared with those obtained
from the modal strain energy method. The validity of modeling the damper properties as constants is
investigated. According to the results, the constant value approximation of the frequency-dependency of
the damper properties turns out to provide reasonably accurate results. It is also found that the
displacements obtained from the modal strain energy method are close to the exact solutions while the
accelerations show considerable difference.

Keywords ' non—proportionally damped structure, viscoelastic damper, wind response analysis
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