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ABSTRACT
EFFECTS OF STRONG GROUND MOTION PROPERTIES ON THE
RESPONSE OF SEISMICALLY ISOLATED STRUCTURES
Kaan Mahmut Demirel
Seismic isolation is a retrofit method which aims to protect structures from
damaging effects of earthquakes by elongating their vibration period beyond
the predominant periods of the earthquake ground motions. In seismically
isolated structures, horizontal displacements are concentrated on the seismic
isolation system level and relative story displacements are significantly reduced.
Moreover, the increase in damping provided by the seismic isolation system
components help mitigate the damages to the structure. This study investigates
the effects of strong ground motion properties on the response of seismically
isolated structures. In this context, the effects of near fault and far fault
earthquake ground motions on the seismic isolation system displacements and
the structural response are investigated through a parametric study. A four
story reinforced concrete frame building was used as the structural model in
this study. Three different support conditions were taken into consideration,
fault and far fault ground motions from Kocaeli 1999, Chi-Chi 1999 and
Imperial Valley 1979 earthquakes were used to compare the effects near fault
and far fault ground motions. Two different target isolation periods, T=2.0s and
T=3,5s, were used in the design of seismic isolation systems. The structural
response of the building under gravity loads and earthquake loading was
assessed with Sap2000 structural analysis software.
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