COK KATLI CELIK BINALARIN iTME ANALIZI

OZET

Miihendislik ¢alismalarinin amaci, konu olan problemlere hem en giivenli hem en
ekonomik c¢oziimiin iretilebilmesidir. Kamu yararima yapilacak bir miihendislik
projesinde veya giivenligin onem arz ettigi durumlarda ¢6ziimiin ekonomik olmasi
kosulu ikinci plana itilebilir.

Ulkemizin depremselligi goz oniinde bulunduruldugunda deprem yonetmeligindeki
maddelerin optimize edilmesi zorunludur. Yapi miihendisliginde yasanan giincel
ilerlemelerin, yeni bulgularin, daha fazla giivenlik, ekonomiklik, uygulanabilirlik gibi
bir¢ok nedenden dolay1 deprem yonetmeliklerinde yer almasi gerekmektedir. 2016
yilinda 2007 yonetmeliginin yenilenmesi amaciyla bir yonetmelik taslag:
yayimlanmustir. 2018 yilinda resmi gazetede yayimlanan bu yonetmelikte, yapi
miihendisliginde kullanimi giderek yayginlasan dogrusal olmayan hesap yontemleri
agirlik kazanmustir.

Depreme dayanikli yapi tasarim i¢in deprem yiiklerinin hesaplanmasinda diinyanin her
yerinde farkli hazirlanmig pek ¢ok yonetmelik ve standart mevcuttur. Otuz tic Avrupa
tilkesinin ulusal standartlarini bir araya getiren CEN The European Comittee For
Standardization (Avrupa Standardizasyon Komitesi) tarafindan olusturulan Avrupa
Normlarindan Eurocode serisi bunlardan bir tanesidir. Depreme dayanikli yapi
tasarimut icerikli Eurocode 8 kullanilmakta olup, bir noktadaki yer hareketini elastik
ivme spektrumu tanimlayarak tarif etmektedir.

Arastirmada ele alinan konu yap1 sistemlerinin 2018 yilinda ytriirliige giren Celik
Yapilarin Tasarim, Hesap ve Yapimina Dair Esaslara uyularak TBDY 2018 ve
Eurocode yonetmeliklerine gore dogrusal ve dogrusal olmayan davranisi, performans
kavramini, performans degerlendirilmesinde kullanilan yontemleri ve gelik yapilarin
uygulanmasinda gereken kurallar hakkinda bilgi verildikten sonra ¢elik ¢ergeveli yapi
sistemi lizerine uygulama yapilmistir. Uygulamada 4 kath celik ¢erceveli yapr ele
almmustir. Ilk olarak celik yapinin tasarimi ve boyutlandirilmast CYTHYDE 2018
yonetmeligince yapilmistir. Daha sonra siineklik diizeyi yiiksek kabul edilen bu sistem
Sap2000 programi ile analiz edilip, dogrusal hesap sonuglar1 TBDY 2018’e ve
Eurocode-8 yonetmeliklerince deprem esas alinarak kiyaslanmigtir. Bu sistemlerin
performans noktalarinin bulunmasinda TBDY 2018 yonetmeligi kullanilmis, eleman
performans seviyeleri belirlenmistir.

Calismanin sayisal incelemelerinde elde edilen sonuglara dayanarak, yonetmeliklerde
yer alan dogrusal davranig esaslt yontemler ve dogrusal olmayan teoriler ¢er¢evesinde
degerlendirilmistir. Yapilan analizlerde yapilarin ayni deprem etkisi ve aymi yiik
kabulleri altinda oldugu kabulii yapilmis olup yonetmelikler uyarinca tasarimlari
gergeklestirilmistir.
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Tezin icerigi alt1 ana boliimden olusmaktadir. {1k béliimde galismanin amaci ve daha
Once yapilan ¢alismalar aktarilarak bilgi verilmesi amag¢lanmustir.

Ikinci ve tigiincii boliimlerinde depreme dayanikli bina tasarimi icin TBDY 2018 ve
Eurocode-8 yonetmeliklerinde belirtilen kosullar, formiiller ve bilgiler verilerek
yonetmelikler tarif edilmistir.

Dordiincii boliimde yapinin deprem parametreleri ve yiikleri tariflenmis olup Celik
Yapilarin Tasarim, Hesap ve Yapimina Dair Esaslarinca 6n boyutlar belirlenmistir.

Besinci boliimde dordiincii boliimde hesaplanan yiikler SAP2000 modeline girilmistir.
Yapiya etkiyen diigey yiikler ve deprem ytikleri gosterilmis, bu yiikler altinda yapinin
TBDY 2018 ve Eurocode-8 yonetmeliklerine gore dogrusal analizleri yapilmustir.
Daha sonra TBDY 2018 yonetmeligine gore de dogrusal olmayan analiz yapilarak
yapinin performans hedefi kontrolleri yapilarak etki/kapasite oranlariyla donme sinir1
sartlarina gore kiyaslamalar1 yapilmistir.

Altinct boliimde, besinci boliimde bulunan degerlere gore TBDY 2018 ve Eurocode-8
yonetmeliklerince taban kesme kuvvetleri karsilastirilmis etki/kapasite oranlarindaki
farkin nedenleri incelenmis ve dogrusal olmayan analiz yontemi ile performans
degerlendirmesinin 6nemi belirtilmistir.

Elde edilen sonuglarin tasarimcilar i¢in faydali olacagi ve diger arastirmacilarin
sonuclarini karsilastirmada referans olacagina inanilmaktadir.

Anahtar Kelimeler: Cok katli ¢elik yapilar, dogrusal analiz, itme analizi, siineklik
orant.
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PUSHOVER ANALYSIS OF HIGH-RISE STEEL BUILDINGS

ABSTRACT

The aim of engineering studies is to be able to produce both the safest and most
economical solutions to the problems. It may be negligible that the solution is
economically feasible in an engineering project to be made in the public interest or
where security is important.

When earthquakes are considered in our country, it is necessary to optimize the
earthquake regulations. Current progress in structural engineering is should be
included in earthquake regulations for many reasons, such as new findings, greater
safety, affordability, and applicability. In 2016, a regulation draft has been issued in
order to renew the 2007 regulation.

This regulation, which was published in the Official Gazette in 2018, gained
importance in non-linear calculation methods which are becoming increasingly used
in structural engineering. There are many effective regulations and standards
throughout the world in designing effective earthquake loads for structural design
purposes. CEN, which brings together the national standards of thirty-three European
countries, is the Eurocode series of European Norms, created by the European
Committee for Standardization is one of them. In the earthquake-resistant structural
design Eurocode 8, the movement of a point location is defined by defining the elastic
acceleration spectrum.

According to the TBDY 2018 and Eurocode regulations, the non-linear behavior, the
concept of performance, the methods used for performance evaluation, and the rules
that should be applied in steel structures are described after confirming to CYTHYDE
2018, which has been put into effect in 2016. Finally, both regulations are applied to a
steel framed structure system. A 4-storey steel framed structure is considered for the
application. Firstly, the design and dimensioning of the steel structure is made
according to the guidelines of CYTHYDE 2018. The steel framed structure, which is
acknowledged to have high ductility level, was analyzed with Sap2000 program and
the linear calculation results are compared for TBDY 2018 and Eurocode-8 regulations
based on earthquake. TBDY 2018 regulation was used to find the performance points
of these systems, and element performance levels were determined.

Based on the results obtained in the numerical studies of the work, linear behavior
based methods and nonlinear theories in the regulations are evaluated. In the analyzes
made, it is assumed that the structures are under the same earthquake effect and the
same load assumptions, and designs are made according to the regulations.

The content of the dissertation consists of six main sections. In the first part, it is aimed
to give information by explaining the goals of the study and the previous studies.
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In the second and third sections, the regulations are described by giving the conditions,
formulas and information specified in TBDY 2018 and Eurocode-8 regulations for
earthquake resistant building design.

In the fourth chapter earthquake parameters and loads are defined and preliminary
dimensions are determined on the basis of CYTHYDE 2018.

In the fifth section, the loads calculated in the fourth section are entered into the
SAP2000 model. Structural effective vertical loads and earthquake loads are shown,
and under these loads, linear analyzes are performed according to TBDY 2018 and
Eurocode-8 regulations. Then, according to the TBDY 2018 regulation, non-linear
analysis is performed and performance targets are checked and, demand-
capacity ratios are compared according to rotation limit conditions.

In the sixth chapter, the reasons for the difference in base-shear demand-capacity ratios
for TBDY 2018 and Eurocode-8 regulations are examined according to the values in
the fifth section. Next, the importance of performance evaluation by nonlinear analysis
method is given.

It is believed that the results obtained will be useful for designers and will be a
reference for comparing the results of other researchers.

Keywords: Multi-story steel structures, linear analysis, push analysis, ductility rate.
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