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ABSTRACT >> This study investigates the effect of site class, post-yield stiffness ratio, damping ratio, yield-strength reduction

factor, and natural period on inelastic displacement ratio of bilinear SDF systems located at the sites classified as NEHRP site class

B,C,D. The previous studies developed inelastic displacement ratio using equal displacement rule in the intermediate and long

period range. But, this approximation overestimates the inelastic displacement ratio. Furthermore, inelastic displacement ratio has

not been developed for the systems having a damping ratio less than 5%. This study conducts nonlinear regression analysis for

proposing equations for calculating median and deviation of the inelastic displacement ratio of the bilinear SDOF system having

damping ratios ranging from 0 to 20%. Using median and deviation of the inelastic displacement ratio, probabilistic inelastic

displacement ratio is estimated, which can be used for performance-based seismic evaluation.

Key words Bilinear system, damping ratio, inelastic displacement ratio, site class, nonlinear regression analysis
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