Universite : istanbul Kiiltiir Universitesi

Enstitlisu ; Lisansustii Egitim

Dali :  ingaat Miihendisligi

Programi ; Yapi

Tez Danigmani : Prof. Dr. H. Faruk KARADOGAN

Tez Turi ve Tarihi : Yuksek Lisans — Mayis 2021
KISA OZET

YATAYDA VE DUSEYDE DUZENSIZ OLAN YAPI SISTEMLERININ DEPREM
HESABINDA YATAY YUK ARTIMI YONTEMI

Hiseyin BOZKURT

Bu calismada duseyde dizensizlikleri olan 3 katli betonarme bir binanin ilk aksindaki
cercevenin ve tasarimi yapilan 3 boyutlu sistemin dogrusal olmayan davranig
sirasinda burkulmaya karsi guvenliginin degisimi ve TBDY 2018 gdre vyapi
duzensizliklerinin kontrolleri Gzerinde durulmaktadir.

Cercevenin cesitli ¢dziimlemelerinde SAP 2000 programi kullaniimistir. Oncelikle
mesnetlenme kosullarinin  dinamik davranis Ozellikleri Uzerindeki etkilerinin
irdelenmesi Uzerinde durulmustur. Bu amagla 6nce c¢ergevenin zemine ankastre
mesnetlendigi kabul edilmis; daha sonra zemine bagdlanma kosullari degistirilerek
farkli durumlar igin gergevenin serbest titresim 6zellikleri bulunmaktadir.

Cerceve farkli yukleme durumlari ele alinarak mevcut yapi yonetmeliklere uygun
hesaplamalar ile boyutlandiriimis ve donatimistir. Tim kolon ve kiris kesitlerinin
Moment-Egrilik grafiklerinin olusturulmasi icin XTRACT yapi programindan
yararlanilmis ve bilgiler gerektiginde SAP 2000’e aktarimi saglanmistir.

Cergevenin deprem davranisinin daha detayli olarak incelenmesi icin disey yukler
sabit tutulup yatay yik artimlari ile géziimlemeler yapilmakta ve bu hesaba Statik itme
Analizi denilmektedir. Bu hesap analizinde yatay yuk artimlari sirasinda yapidaki her
plastik mafsal olusma siralamasina bagl olarak, tek plastik mafsalli durumdan
baslayip, mafsal sayisi artiriimaya devam edilerek ¢ézimleme yapilmaktadir.
Buradaki amag sistemin gd¢cme veya limit yikine eristigi cok mafsalli duruma kadarki
serbest titresim ve burkulma o6zellikleri gdzden geciriimesi, yatay yuk artimlari
gerektigi kadar kugultilerek her defasinda tek bir plastik mafsalin ortaya ¢ikmasi
durumuna 6zen goésterilmesidir. Her evrede sistemin burkulma yik parametreleri de
hesaplanarak limit yike ulasmadan gé¢cme yasanip yasanmadigi gézlenmekedir. Bu
islemler sirasinda iki farkli yol izlenmektedir. ilkinde sistemdeki plastik mafsallarin
olustugu kesitlere hic moment tasimayan mafsallar atanmis ve burkulma yuik
parametreleri hesaplanmistir. ikincisinde ise yaklasik olarak kabul edilen bir plastik
mafsal boyu kadarki kisimda elemanin egilme rijitligi moment - egrilik bagintisindan
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yararlanilarak azaltimis ve tim c¢b6zimlemeler vyinelenerek karsilastirmalar
yapimistir.

Sistemde yatay yuk artim analizi iki yonde de yapilmaktadir. Bu olgunun 6nemi ise,
limit yuk, serbest titresim ve burkulma karakteristiklerinin incelenmesine olanak
saglamasidir.

Final olarak betonarme cergeve sistemine sahip diizensiz yapilarin dogrusal olmayan
degisimlerinin hem 2 boyutlu hem de 3 boyutlu sistemler Uzerinde ilerleyip varilan
sonuglar ile sistemlere yapilmasi gereken yapisal midahalelere ihtiya¢ duyuldugu
vurgulanmistir.

Anahtar Sozcukler: Burkulma YUk Faktort, Dogrusal Olmayan Davranis, Plastik
Mafsal Hipotezi, Serbest Titresim, Statik Itme Analizi, Yapida Dizensizlikler, Yatay
Yuk Artimi Yontemi,
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ABSTRACT

HORIZONTAL LOAD INCREMENT METHOD IN EARTQUAKE ACCOUNT OF
HORIZONTAL AND VERTICAL IRREGULAR STRUCTURAL SYTEMS

Hiiseyin BOZKURT

In this study, the change of the safety of the frame on the first axle of a 3-storey
reinforced concrete building with vertical irregularities and the 3D system designed
against buckling during nonlinear behavior and the controls of structural irregularities
according to TBDY 2018 were emphasized.

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 frame is dimension and equipped in accordance with existing building regulations
by addressing different loading situations. XTRACT program was used to create
Moment-Curvature graphs of all column and beam sections and information was
transferred to SAP 2000 when necessary.

In order to examine the earthquake behavior of the frame in more detail, vertical loads
were kept constant and analyzed with horizontal load increments and this account
was called Pushover Analysis. In this calculation analysis, depending on the order of
formation of each plastic hinge in the structure during horizontal load increments, the
free vibration and buckling properties up to the very articulated state where the system
reaches the collapse or limit load by starting from a single plastic hinge state and
continuing to increase the number of joints were reviewed, and the horizontal load
increments were reduced as much as necessary and care was taken to ensure the
appearance of a single plastic hinge at a time. At each stage, the buckling load
parameters of the system were calculated and it was observed whether there was a
collapse before the limit reached the load. During these operations, two different paths
were followed. In the first, articulates that do not carry any moments were placed in
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the sections where the plastic hinge in the system were formed and buckling load
parameters were calculated. In the second, the bending rigidity of the element was
reduced by using the moment - curvature relationship in the part about the size of a
plastic hinge, which is considered to be approximate, and comparisons were made
by repeating all the analyses.

Ones again pushover analysis has been carried out to see the change in limit load,
vibration and buckling charesteristics. Pushover analysis has been carried out in two
opposite directions to see the effects of non- symmetrical behaviour of the structure.

Finally, it was emphasized that nonlinear changes of irregular structures with

reinforced concrete frame system are needed to progress on both 2D and 3D systems
and structural interventions should be made to the systems with the results reached.

Keywords: Buckling Load Factor, Free Vibration, Plastic Hinge Hypothesis, Horizontal
Load Increment Method, Nonlinear Behavior, Static Pushover Analysis, Structural
Irregularities,
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