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Damage Estimation and LCC Optimal Design of Seismic
Isolated Bridges considering nonlinearities of Pier and Isolator
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ABSTRACT

In order to consider the characteristics of nonlinear dynamic responses of seismic isolated
bridges reasonably, piers and isolators are modeled as a 2-DOF bilinear system. Then
nonlinear time-history earthquake response analysis is accomplished many artificial input
ground motions which were generated to reflect the characteristics of earthquakes. Damage
probabilities and failure probabilities of each structural elements of the brides are calculated by
using Monte-Carlo simulation method. Based on LCC evaluation considering various cost items
of direct/indirect damage costs, the optimal design method of seismic isolated bridges is
proposed. By using a sensitivity analysis about the design variables and a cost effectiveness
evaluation in the viewpoint of LCC, the validity and the adequacy of proposed optimal design
method are verified.
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