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Fragility Analysis for Evaluation and Comparison of Seismic
Performance of Building Structures
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ABSTRACT >> Potential damage and losses associated with structural systems caused by earthquake can be reduced by
application of seismic design to the structures. Because the building cost required for seismic design is generally higher than the
cost for non-seismic design, the application of seismic design must be justified considering both seismic performance and cost.
This paper presents a risk-based framework for evaluation and comparison of seismic performance of structures such that necessary
data can be supplied for decision making on seismic design. Seismic fragility curve is utilized for seismic risk assessment of
structures, and the process for decision analysis on adaptation of seismic design is presented based on the equivalent cost model.

Key words seismic performance evaluation, seismic fragility, seismic design, decision analysis
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Extensive cracking and hinge
formation in ductile elements.
Damage Description |Limited cracking and/or splice

Severe damage in short columns.

Extensive damage to beams. Spalling
of cover and shear cracking(<1/8" |Minor hairline cracking. Limited
width) for ductile columns. Minor [yielding possible at a few locations.
failure in some nonductile columns. |spalling in nonductile columns. Joint|No crushing (strains below 0.003)
cracks <1/8" wide.
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0.5¢g 0.0359 0.4511 0.0065 0.1272
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3.0g 1.0000 1.0000 1.0000 0.8122 0.9975 1.0000
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