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Parametric Study on Fragility Curves of Concrete Wall Structures
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ABSTRACT

In the past study, the fragility curve for the evaluation of earthquake resistance and
earthquake-related damage of concrete bearing wall structures were studied. The fragility curve
represents the probability of being in or exceeding a given damage state such as Slight, Moderate,
Extensive or Complete structural damage state, and is defined as a cumulative lognormal
distribution. Each fragility curve is characterized by median and lognormal standard deviation
values. We performed parametric pushover analysis for typical 12 and 24 stories apartment
buildings. Based on the results, the fragility curves of concrete wall structures were standardized.
Using the fragility curve, engineers can directly evaluate the probability of a damage state to a

spectral displacement of interest.
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Building Property Interstory Drift of Damage State

Type Height(m) Slight Moderate Extensive Complete

125 31.2 0.001 0.004 0.010 0.020

24% 624 0.001 0.004 0.010 0.020

Spectral Displacement(m)
Slight Moderate Extensive Complete

S d.ds B, Bas S d.ds B, Bas 5 d.ds B, Bas S d.ds B, Bas
0.03744 | 0.4373 | 0.4458 | 0.07488 | 0.4854 | 0.4558 | 0.1872 | 0.5521 | 0.4709 | 0.3744 | 0.6040 | 0.4836
0.07488 | 0.1951 | 0.4117 | 0.14976 | 0.3089 | 0.4288 | 03744 | 0.2438 | 0.4182 | 0.7488 | 0.1731 | 0.4093
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