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Seismic Damage Analysis for Element-Level and Systemr-Level of
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ABSTRACT

In this study, the concepts and procedures of the seismic damage analysis methods are examined for both the
elementlevel and the systerm-level. The seismic damage analysis at the element-level is performed for several example
structures using existing method for structural elements or single-degree-of-freedom (SDOF) sysfems such os the Park and
Ang method. In order 1o analyze seismic damaoge ot the systemlevel, two types of procedures are used. In the first
type of procedure, the systemtlevel seismic responses con be estimated by using  the system representative response
method (SRRM), or the equivalent SDOF system response method (ESDOF-SRM). Then, the system-level seismic damage s
analyzed from the systemlevel seismic responses using existing method for structural elements or SDOF systems. In the
second type of procedure, the sysfemHeve! seismic damages are analyzed using the element damage combination
method (EDCM) combing the element-level domage indices determined by existing method. To compare tendency of
the seismic damaoge andlysis using each methods, example anadlysis is accomplished for several coses of different
structures and different earthquake excitation.

Key words : seismic damage, earthquake resistant design, systemrlevel seismic response, ductility, hysterefic energy,

damage index
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