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ABSTRACT

THE EFFECT OF SURFACE FRICTION ON THE SEISMIC RESPONSE OF
ISOLATED STRUCTURES WITH TRIPLE FRICTION PENDULUM BEARINGS

Rawan Rabia ALJALAB

Since the 1970s, the aseismic design of structures has greatly benefited from the application of
seismic control systems. Seismic isolation is used to protect the structural and non-structural
components as well as the contents of structures. The triple friction pendulum bearings (TFPBS)
have attracted the attention of engineers and researchers due to their adaptive performance.
Triple Friction Pendulum Bearings (TFB) are seismic isolators which have four concave sliding
surfaces. Radius of curvature and friction coefficients of these surfaces are adjusted to meet
the performance objectives of the seismic isolation system. This study aims to investigate the
effect of contact surface friction on the seismic response of structures on Triple Friction
Pendulum Bearings under near-fault and far-fault earthquakes through a parametric study.
Generally, the results of the analysis have shown that increasing the value of the coefficient of
friction mostly decreases the bearing displacements and increases the story accelerations. It has
also been found that the effect of increasing the friction coefficient had a more profound
influence on the seismic response parameters for the isolated structure subjected to near-fault
earthquake ground motions.
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KISA OZET

YUZEY SURTUNMESININ UCLU SURTUNMELI SARKAC MESNETLI
YAPILARIN DEPREM YUKLERI ALTINDA DAVRANISINA ETKISi

Rawan Rabia ALJALAB

1970'lerden bu yana, yapilarin sismik tasarimi, sismik kontrol sistemlerinin uygulanmasindan
biiyiik 6l¢tide faydalanmustir. Sismik izolasyon, yapisal ve yapisal olmayan bilesenlerin yan
sira yapilarin igeriklerini korumak igin Uglii siirtiinmeli sarka¢ mesnetleri, uyarlanabilir
performanslari nedeniyle miihendislerin ve arastirmacilarin dikkatini c¢ekmistir. Ucglii
Sirtiinmeli Sarkagli Mesnetler, dort icbikey kayma yulzeyine sahip sismik izolatorlerdir. Bu
yiizeylerin egrilik yarigaplar1 ve siirtlinme katsayilari, sismik izolasyon sisteminin performans
hedeflerini karsilayacak sekilde ayarlanmaktadir. Bu ¢alisma, yakin fay ve uzak fay depremleri
altinda Uglii Siirtiinmeli Sarkag Mesnetler iizerinde temas yiizeyi siirtiinmesinin yapilarin
sismik davranis1 lizerindeki etkisini parametrik bir calisma ile arastirmayi amaglamaktadir.
Genel olarak, analiz sonuglari, siirtiinme katsayisi degerini artirmanin ¢ogunlukla mesnet yer
degistirmelerini azalttigin1 ve kat ivmelerini artirdigin1 géstermistir. Ayrica, yakin fay deprem
yer hareketlerine maruz kalan izolasyonlu yapilar i¢in siirtiinme katsayisini artirmanin etkisinin
sismik tepki parametreleri Gizerinde daha 6nemli bir etkiye sahip oldugu bulunmustur.

Anahtar Kelimeler: Sismik izolasyon, Uglii Siirtiinmeli Sarkag Sistemi, OpenSEES, Deprem
Yiikleri Altinda Davranig, Depreme Dayanikli Tasarim, yer hareketi kayitlari.
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