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ABSTRACT

SEISMIC RESPONSE OF SEISMICALLY ISOLATED STRUCTURES WITH
TRIPLE FRICTION PENDULUM BEARINGS

Ismail lyal Adamu

Seismic isolation is an earthquake resistant design approach used to modify the natural
period of a structure to make it less responsive to earthquake ground motions. This study
investigates the seismic response of structures isolated with triple friction pendulum
isolation bearings. Firstly, the working principles of seismic isolation and the design
principles of isolation bearings are explained. This is followed by the evaluation of the
design procedures for seismically isolated structures in TBDY 2019 and ASCE 7-16. The
reductions in base shear, story shear, floor accelerations and interstory drifts for a model
isolated structure in comparison to fixed base values, as well as the hysteresis loops for
triple friction pendulum bearings were evaluated for 10 far-field and 11 near-field ground
motions with magnitudes 6.5 <M < 7.1. The finite element models for the fixed based and
the isolated model structures were created and analyzed using OpenSEES. Moreover, the
effect of variation of TFP surfaces friction coefficient on base shear and isolator

displacement were also studied through a parametric study.
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KISA OZET

UCLU SURTUNMELI SARKAC MESNETLI SISMiK YALITIMLI YAPILARIN
DEPREM YUKLERi ALTINDA DAVRANISI

Ismail lyal Adamu

Sismik yahitim, yapmin dogal titresim periyodunu degistirmek suretiyle deprem
hareketlerinden daha az etkilenmesini amaclayan bir depreme dayanikh tasarim
yaklasimidir. Bu calismada, iclii siirtiinmeli sarka¢c mesnetlerine oturan yapilarin
deprem yiikleri alinda davrams1 incelenmektedir. i1k olarak, sismik yalitimin calisma
prensipleri ve sismik yalittim mesnetlerinin tasarim prensipleri aciklanmistir. Bunu
takiben, TBDY 2019 ve ASCE 7-16 yonetmeliklerinin sismik yalitmh yapilar icin
ongordiigu tasarim prosediirleri degerlendirilmistir. Sismik yalitimh bir model yap1 i¢in
taban kesme kuvveti, kat kesme kuvvetleri, kat ivmeleri ve kat otelemelerinin sabit
tabanhh durum icin elde edilen degerlere gore azalim ve iiclii siirtiinmeli sarkac
mesnetlerinin histeresis ¢cevrimleri, biiyiikliikleri 6.5 <M < 7.1 arasinda degisen 10 uzak
fay ve 11 yakin fay deprem icin degerlendirilmistir. Sabit tabanh ve sismik yalittmh yap1
modellerinin sonlu eleman modelleri OpenSEES yazilimi araciligiyla olusturulmus ve
analiz edilmistir. Buna ek olarak, iiclii siirtiinmeli sarkac mesnetlerinin dis kayma
yiizeylerindeki siirtiinme katsayisindaki degisimin taban kesme kuvveti ve izolator yer

degistirmelerinin iizerindeki etkileri parametrik bir calismayla incelenmistir.
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