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Cost-Effectiveness Evaluation
of the Structure with Viscoelastic Dampers
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Abstract

Installing vibration control devices in the structure rises as a solution instead of increasing structural
strength considering construction cost. Especially, viscoelastic dampers show excellent vibration control
performance at low cost and are easy to install in existing structures compared with other control devices.
Therefore, cost-effectiveness of structure with viscoelastic dampers needs to be evaluated. Previous cost-
effectiveness evaluation method for the seismically isolated structure(Koh et al., 1999;2000) is applied on
the building structure with viscoelastic dampers, which combines optimal design and cost-effectiveness
evaluation for seismically isolated structures based on minimum life-cycle cost concept. Input ground
motion is modeled in the form of spectral density function to take into account acceleration and site
coefficients. Damping of the viscoelastic damper is considered by modal strain energy method. Stiffness
of shear building and shear area of viscoelastic damper are adopted as design variables for optimization.
For the estimation of failure probability, transfer function of the structure with viscoelastic damper for
spectral analysis is derived from the equation of motion. Results reveal that cost-effectiveness of the
structure with viscoelastic dampers is relatively high in low seismic region and stiff soil condition.
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