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Figure 1. Components of seismic vulnerability simulation

Table 1. Categorization of fragility curves

.. ) Category Characteristics
Rt N I Based on postearthquake survey
L‘#»ndué’{/l /C)/ J)) B Most realistic
M#‘}(J:“ as ')"}/l Highly specific to a particular seismo-tectonic, geotechnical and built-
»*’J’«{QJ/’ ,‘)/'7 L environment
mpirical fragility Linsitation The observational data used tend to be scarce and highly clustered in
curve the low-damage, low-ground-motion severity range
Include errors in building damage classification
Damage due to multiple earthquakes may be aggregated
Sample Ref Orsini 1999; Spence et al. 1992 ; Ymazaki and Murao 1995;
" | Miyakoshi et al. 1997
Featurs Based on expert opinion
The curves can be easily made to include all the factors
Jadgmeiital "l}"‘he reliability 0f|th§ curves depends on the individual experience of
= . the experts consulte
frhgiliyy curge Liwiianon A conl;)sideration of local structural types, typical configurations,
detailing and materials inherent in the expert vulnerability predictions
Sample Ref. | ATC-13, 1985
Vi VRt b=l Based on damage distributions simulated from the analyses
J;},//dy"jy ‘e Feature Reduced bias aﬁd increased reliability of the vulnerabil)i/ty estimate for
different structures
Substantial computational effort involved and limitations in modeling
Analytical capabilities
fragility curve Limitation | The choices of the analysis method, idealization, seismic hazard, and
damage models influence the derived curves and have been seen to
cause significant discrepancies in seismic risk assessments
Sample Ref. Chryssanthopoulos et al. 2000; Mosalam et al. 1997; Reinhorn et al.
" | 2001; Kwon and Elnashai 2010
Compensate for the scarcity of observational data, subjectivity of
Jjudgmental data, and modeling deficiencies of analytical procedures
Feature : : . ] ; ; :
: - Modification of analytical or judgment-based relationships with
Hybuid fragility observational data and experimental results
e Ty The consideration of multiple data sources is necessary for the correct
Limitation er e N ers
determination of fragility curve reliability
Sample Ref. | Kappos et al. 1995
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Figure 2. Flowchart of RSM for seismic vulnerability analysis
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Figure 3. Overall procedure of the parameterized fragility curves
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