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ABSTRACT

The use of base isolation systems is a common and effective method of reducing the
seismic response of structures. This thesis investigates the seismic response of liquid
storage tanks in a base isolated structure isolated with Triple Friction Pendulum
bearings subjected to six unidirectional near-field ground motions. The time history
analysis of the structure was conducted with the Sap2000 structural analysis program.
The seismic response of liquid storage tanks with different aspect ratios located in
different floors was investigated for both the fixed base and the isolated structure using
the floor accelerations obtained from the time history analysis of the building model.
Seismic response of the contained liquid has been modelled using a mechanical
analogue model which considers the flexibility of the tank wall. The variation of tank
design parameters namely, the base shear, overturning moment, and liquid sloshing
displacement were investigated for the fixed base and isolated structure using a
MATLAB script. The analysis results indicate that base isolation can significantly
reduce the dynamic response of tanks during earthquake ground motion events,

especially for the tanks located on the upper floors of the structure.

Keywords: Liquid storage tanks; seismic isolation; triple friction pendulum;

sloshing.



Universite: Istanbul Kiiltiir Universitesi

Enstitiisii: Lisansiistii Egitim Enstitiisii

Anabilim Dah: insaat Miihendisligi

Programi: Yapi (Ingilizce)

Tez Damismani: Dr. Ogretim Uyesi Gokhan YAZICI

OZET

Sismik izolasyon sistemlerinin kullanimi, yapilarin sismik tepkisini azaltmak igin
yaygim ve etkili bir yontemdir. Bu tez, alt1 tek yonlii yakin alan yer hareketine maruz
kalan Uclii Siirtiinmeli Sarka¢ mesnetleri ile izole edilmis, sismik izolasyonlu bir
yapidaki s1vi depolama tanklarinin sismik davranigini arastirmaktadir. Yapinin zaman
tanim alani analizi Sap2000 yapisal analiz programi ile yapilmistir. Bina modelinin
zaman tanim alani analizinden elde edilen kat ivmeleri kullanilarak, farkli katlarda
bulunan farkli en boy oranlarina sahip s1vi depolama tanklarmnin sismik davranisi hem
sabit taban hem de sismik izolayonlu yap1 i¢in incelenmistir. Depolanan sivinin sismik
davranisi, tank duvarmnin esnekligini dikkate alan mekanik bir analog model
kullanilarak modellenmistir. Tank tasarim parametrelerinin degisimi, yani taban
kesmesi, devrilme momenti ve sivi ¢alkanti yer degistirmesi, bir Matlab betigi
kullanilarak sabit taban ve sismik izolasyonlu yapit modelleri i¢in arastirilmistir. Analiz
sonuglari, sismik izolasyonun, 6zellikle yapmin iist katlarinda bulunan tanklar igin,
deprem yer hareketi etkisi altinda tanklarda olusan dinamik etkileri énemli 6lcude

azaltabilecegini gostermektedir.
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