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Optimal Seismic Rehabilitation of Structures
Using Probabilistic Seismic Demand Model
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ABSTRACT >> The seismic performance of a structure designed without consideration of seismic loading can be effectively
enhanced through seismic rehabilitation. The appropriate level of rehabilitation should be determined based on the decision criteria
that minimize the anticipated earthquake-related losses. To estimate the anticipated losses, seismic risk analysis should be performed
considering the probabilistic characteristics of the hazard and the structural damage. This study presents the decision procedure in
which the probabilistic seismic demand model is utilized for the effective estimation and minimization of the total seismic losses
through seismic rehabilitation. The probability density function and the cumulative distribution function of the structural damage
for a specified time period are established in a closed form, and are combined with the loss functions to derive the expected seismic
loss. The procedure presented in this study could be effectively used for making decisions on the seismic rehabilitation of structural

systems.

Key words probabilistic seismic demand model, optimal seismic rehabilitation, probabilistic decision analysis
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