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OZET

Kablolu kopriilerin sismik etkilere karsi kontrol uygulamalarinin karsilastirilmasi igin bir
ortam yaratilmistir [1, 2]. Bu amagla, Cape Girardeau, MO, ABD'de insaa edilen kablolu
koprii i¢in bir sonlu eleman modeli olusturulmustur [4]. Bu model, k&priiniin deprem
etkisine karsit kontrol uygulamasinda kullanilmistir. Kopriiniin kritik bolgelerindeki i¢
kuvvetlerin diisiik tutulmasina 6zellikle 6nem verilmistir. Bunlar arasinda kontrolii en zor
olan, yol diizeyindeki kule kesme kuvvetleri olarak belirlenmistir. Kontrol aygiti olarak her
kule yaninda altisar hidrolikli piston Ongoériilmiistiir. Mevcut (gercek) kopriide kolon
yanlarinda dorder adet sismik iletici aygit bulunmaktadir ve s6z konusu olan kontrol
cihazlari, bunlarin yerine monte edilebilecektir. Sismik iletici aygitlar, soniimleme
katsayis1 ¢ok biiyiik olan amortisorler gibi diisliniilebilir, ki bunlar yalniz yavas harekete
izin verirler (6rnek: sicakliga bagli olarak koprii dosemesinin genlesmesi). Bu aygitlarin
varligi halihazirda kopriiniin depreme kargi davramigini iyilestirmektedir. Dolayist ile
aygitlarin, kontrol edilebilen hidrolikli pistonlarla degistirilmeleri, daha isin basinda bir
dezavantaj yaratmaktadir.

Kopriiniin kontrol yasasini olustururken, kopriiniin sonlu eleman modeli yedide bir
(64 serbestlik dereceli) boyuta indirgenmistir. Kontrol tasariminda; p-sentez yontemlerini
kullanarak ve tasarim modeli ile gercek yapi arasinda var olabilen farki da diisiinerek,
kopri davranigini iyilestirici bir kontrol yasasi olugturulmustur.
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ABSTRACT

A benchmark control problem for seismic response of cable-stayed bridges is introduced to
compare (among others) the effectiveness of various control algorithms [1, 2]. A finite
element model for the CSB at Cape Girardeau, MO, U.S.A., is provided, and used in this
study for its control against earthquake excitation. Special attention is given to the control
of critical locations of the bridge response. Among these, the tower shear forces at the deck



level were the hardest to reduce by using hydraulic actuators for control. These actuators
are assumed to replace the shock transmission devices of the bridge, which can be assumed
to be hydraulic dampers with very large damping coefficients that only allow small
velocity movements of the deck (example: thermal deck expansion). The presence of these
devices already reduces the bridge response during an earthquake. Replacing them by
hydraulic actuators, therefore, becomes a harder task for control to obtain better
performance than the bridge with lock-up devices, only.

This paper presents an uncertainty tolerant design to account for the design model
difference from the evaluation model and the closed loop robustness test for a controller,
which is designed based on p-synthesis.
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