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KISA OZET

KUVVETLI YER HAREK]_;Ti (").ZELLiI.{LERi.NiN SiS.Mi.K YALITIMLI
YAPILARIN DAVRANISI UZERINDEKI ETKILERININ INCELENMESI

Kaan Mahmut Demirel

Sismik yalitim, diisiik veya orta yiikseklikteki yapilarin titresim periyotlarim
uzatarak deprem hareketlerinin hakim periyotlarindan uzaklastirmayi
hedefleyen ve bu sayede yapilar1 depremlerin yikici etkilerinden korumak
amaciyla kullanilan bir yontemdir.. Sismik yalitim sistemlerinin kullanildig:
yapilarda yatay yondeki yer degistirmeler sismik yalitim sistemi seviyesinde
yogunlasmakta olup iist yapi goreli kat 6telemeleri 6nemli 6lciide azalmaktadir.
Buna ek olarak, sismik yalitim sistemi bilesenleri tarafindan saglanan soniim
artis1 iist yapida olusacak deprem hasarlarim azaltmaktadir. Bu calismada,
kuvvetli yer hareketi ozelliklerinin sismik yaltimh yapilarin davramsi
iizerindeki etkileri arastirilmaktadir. Bu kapsamda, yakin fay ve uzak fay
ozelligi tasiyan deprem ivme Kkayitlarinin, sismik izolasyon sistemi yer
degistirmeleri ve iist yapida meydana getirdigi etkiler, parametrik olarak
incelenmistir. S6z konusu incelemede 4 kath, betonarme cercevelerden olusan
bir yap1 modeli kullanilmistir. Bu yapi1 modelinin, sabit tabanh olmasi, diisiik
soniimlii elastomer mesnetler ve siirtiinmeli sarkac mesnetlerin iizerinde
oturmasi durumlar1 goéz oniine alimmistir. Uzak fay ve yakin fay etkilerinin
karsilastirmali olarak degerlendirilebilmesi icin Kocaeli 1999, Chi-Chi 1999 ve
Imperial Valley 1979 depremleri sirasinda olgiilen uzak fay ve yakin fay ivme
kayitlar1 kullanilmistir. Sismik yalitim sistemi tasariminda T=2s ve T=3.5s
olmak iizere iki sismik yalitim periyodu ele alinmistir. Yap1 modelinin diisey
yiikler ve deprem yiikleri altindaki davramisimi incelenmesi Sap2000 yapisal
analiz programu ile gerceklestirilmistir.
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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,
namely, “fixed-base”,”the structure mounted on low damping elastomeric
bearings” and “the structure mounted on friction pendulum bearings”. Near
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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