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KISA OZET

DUZENSIZ YAPILARIN DEPREM DAVRANISI VE [YiLESTIRILMESI -
BURKULMA GUVENLIGINDEKI DEGISIMIN INCELENMESI

Feyyaz UNVER

Bu calismada diuseyde dizensizlikleri olan 3 katli betonarme bir binanin orta
aksindaki gercevenin dogrusal olmayan davranisi ve bu davranis sergilenirken
burkulmaya kargi glvenliginin degismesi Uzerine yogunlagiimistir.

Cergevenin cesitli ¢éziimlemelerinde SAP 2000 programi kullaniimistir. Oncelikle
mesnetlenme kosullarinin  dinamik davranis Ozellikleri  Gzerindeki etkilerinin
irdelenmesi Uzerinde durulmustur. Bu amagla 6nce c¢ergcevenin zemine ankastre
mesnetlendigi kabul edilmis; daha sonra zemine bagdlanma kosullari degistirilerek
farkli durumlar i¢in gergevenin serbest titresim 6zellikleri bulunmustur.

Cergeve farkli yikleme durumlari ele alinarak mevcut yapi yonetmelikleri uyarinca
boyutlandiriimis ve donatilmigtir. Tim kolon ve kiris kesitlerinin Moment-Egrilik
grafiklerini olusturabilmek icin XTRACT programindan yararlaniimis ve bilgiler
gerektiginde SAP 2000’e aktariimistir.

Cercevenin deprem davranisinin daha ayrintili incelenmesi i¢in dusey yukler sabit
tutulup yatay yik artimlari ile ¢dzimlemeler yapilmis ve bu hesaba Statik itme
Analizi denilmigtir. Bu hesap analizinde yatay yiuk artimlari sirasinda yapidaki her
plastik mafsal olusma siralamasina baglh olarak, tek plastik mafsalli durumdan
baslayip, mafsal sayisi artiriimaya devam edilerek sistemin gé¢cme veya limit ylkine
eristigi cok mafsalli duruma kadarki serbest titresim ve burkulma 6zellikleri gbzden
gecirilmig, yatay yuk artimlar gerektigi kadar kucultulerek her defasinda tek bir
plastik mafsalin ortaya ¢ikmasi durumuna 6zen gdsterilmistir. Her asamada sistemin
burkulma yik parametreleri de hesaplanarak limit yike ulagsmadan gé¢me olup
olmadigi gdézlenmistir. Bu islemler sirasinda iki farkli yol izlenmistir. ilkinde
sistemdeki plastik mafsallarin olustugu kesitlere hic moment tasimayan mafsallar
konmus ve burkulma yiik parametreleri hesaplanmistir. ikincisinde ise yaklasik
olarak kabul edilen bir plastik mafsal boyu kadarki kisimda elemanin egilme rijitligi
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moment - egrilik bagdintisindan yararlanilarak azaltiimis ve tim c¢ézimlemeler
yinelenerek karsilastirmalar yapilmigtir.

Sistem davranigini degistiren baz faktérlere &6rnek olarak depreme karsi
guclendirme amaciyla yapiya eklenebilecek perde(lerin) yapisal modellenmesi ve
yapinin titresim ve burkulma davranisina etkileri arastirimistir. Perdenin genigligi ve
perdenin her katta olup olmamasi durumlari da gézden gegirilmistir.

Plastiklesmeler sonucu simetrisi kaybolan sistemde yatay yuk artimlar iki ydnde de
yapilarak bu olgunun énemi, limit ylik, serbest titresim ve burkulma karakteristikleri
Uzerinden incelenmistir.

Sonug olarak perde eklenmis veya perde eklenmemis sistem i¢in olsun; gécme veya
limit ydk aranirken, sistemde sadece malzeme yodnunden dogrusal olmayan
davranisin degil, onunla birlikte geometri degisimi yéninden de dogrusal olmayan
davranisin izlenmesi gerekecegdi vurgulanmistir.

Anahtar Sozcukler: Plastik Mafsal, Dogrusal Olmayan Davranis, Statik itme Analizi,
Burkulma, Limit YUk, Go6cme Yukl, Sistem Davranisi, Perde Ekleme, Serbest
Titresim
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ABSTRACT

NONLINEAR BEHAVIOR OF IRREGULAR STRUCTURES
CHANGING BUCKLING SAFETY AND UPGRADING

Feyyaz UNVER

One of the middle frame of an irregular 3-D structure subjected to earthquake forces
has been analized in nonlinear range and the change in the stability of this frame
has been investigated.

The very well known computer program SAP 2000 has been used for various
analyes of the frame. The boundary conditions have been changed to see its effects
on vibration characteristics of this structure after having properly designed according
to the existing codes. For this purpose, it was first assumed that the frame was fixed
supported to the ground. Then, the free vibration charecteristics of the frame have
been found for different bounding conditions by changing the boundary conditions.

The Moment-Curvature relationship of critical sections have been prepared by the
computer program XTRACT and transfer to the SAP 2000 whenever it becomes
neccessary for materially nonlinear analysis

Pushover analysis by SAP 2000 has been carried out so that the load increments
permit to have a new single plastic hinge at each stage of load increments. Free
vibration and buckling analyzes have been completed before a load increment is
applied. Two different approaches have been used for that purpose; It has been
introduced a perfect hinge in the place where plastification observed in the first
approach. On the other hand, in the second one instantaneous plastified zones have
been replaced by a small fictitious member which has low flexural rigidity extracted
from Moment-Curvature relationship.

Different type of shearwalls have been integrated into the structure in order to
upgrade the structural behaviour. Ones again pushover analysis has been carried
out to see the change in limit load, vibration and buckling charesteristics. Pushover
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analysis has been carried out in two opposite directions to see the effects of non-
symmetrical behaviour of the structure.

At the end of all the analyses mentioned above, it has been found that the more
plastification the less safety factors against buckling are observed in the structure
with and without shearwalls.

Key Words: Plastic Hinge, Nonlinear Behaviour, Pushover Analysis, Buckling, Limit
Load, Shearwall, Free Vibration
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