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KISA OZET

DEPREM ETKiSINDEKi BETONARME CERCEVELERDE ENERJININ
YOGALTILMASI VE BAZI DUZENEKLERIN KULLANILMASI

Giilnihan Gokdag

Ulkemiz depremselligi yiiksek bir bilgede yer almaktadir. Ozellikle Istanbul
gibi iilke ekonomisi iizerinde agirhgr bulunan hizla gelisen ve biiyiiyen
sehirlerde biiyiik deprem riski nedeniyle depreme dayanmikh yapilar insa etmek
biiyiik 6nem kazanmaktadir. Yonetmeliklerce ongoriilen deprem yiiklerini
karsilayabilecek yeni yapilar iiretmek kadar mevcut yapilarin deprem
giivenliklerini de yiikseltmek bu amacla da yapilara aktarilacak deprem
enerjisini soniimleyebilen yeni diizenekler arastirmacilarm ilgi alanmna
girmistir.

Deprem yiikleri etkisi altinda yapida olusacak hasarlar1 en aza indirgemek ve
depreme kars1 performansi yiiksek yapilar insa etmek icin ¢esitli arastirmalar
yapilmis ve yapilmaktadir. Bunlardan en yaygin olanlar1 betonarme cerceve
elemanlarin arasma uygun bir sekilde ¢aprazh celik cerceveler eklenerek olasi
yapi davranmisinin irdelenmesi yoludur.

Bu cahsmada yapiya aktarillan deprem enerjisi hesaplanarak bu enerjinin
yogaltilmasi icin ¢esitli diizenekler olusturup, ulasilan sonuglar irdelenmistir.

Calismanin hazirhk asamasinda ilk olarak her yonde ii¢ acikhga sahip, bes kath
betonarme c¢erceve bir binanin mevcut yonetmeliklere uygun bir tasarmmi
yapilmistir. Buradan 3 boyutlu simetrik sistemin orta akslarindan biri secilmis
ve bes kath cercevenin en ¢ok zorlanan bu sistemin deprem davranisim yaklasik
olarak temsil edecek kiiciik bir parcasi olan zemin kat orta acikhgi, tek kath ve
tek acikhkh fakat bes katin yiiklerini tasiyan bir yapr olarak ayrintih
incelemede kullanilacaktir.

Calhsmada, ¢ciplak cergeve, iki adet kisa caprazli cergeve, kisa caprazlar ve enerji
yogaltici elemanlarin birlikte kullanildigr cerceve olmak iizere ii¢ farkh sistemi
enerji yogaltma ozellikleri acisindan karsilastirilmak iizere birinci ve ikinci
mertebe kuramlar1 goz oOniinde bulundurularak, malzemenin de dogrusal
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olmayan davrams1 dikkate almp, yiik ve zaman artim1 yontemleriyle
incelenmistir.

Birinci Boliim SAP 2000 bilgisayar programi kullanilarak ii¢ farkh diizenegin
dogrusal olmayan itme analizlerine ayrilmistir. Elemanlarin dogrusal olmayan
ozellikleri dikkate alimarak gerceklestirilen yiik artimi1 hasarlarin hangi
elemanlarda meydana geldigi gozlemlenmis ve hasara yol acan nedenler
incelenmistir. Analizler sonucunda her bir cerceveye ait elemanlarda olusan
plastik mafsallar ve sistemlerin kapasite egrileri karsilastirilmistir.

Cahsmanmn Ikinci Béliimiinde yine SAP 2000 programm yardimiyla dogrusal
olmayan zaman artimi analizleri yapilmis, yer hareketi nedeniyle yapiya
aktarilan toplam enerji ve kesitlerde harcanan toplam enerji hesaplanmistir.
Cikan sonuclar kisa caprazlarin ve enerji yogaltici elemanlarin yapinin
davramisin1 6nemli 6l¢iide degistirdigini ortaya koymaktadir.
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ABSTRACT

THE USE OF SOME MECHANISMS ON REINFORCED CONCRRETE
FRAME TO ABSORB THE EARTHQUAKE ENERGY

Giilnihan Gokdag

Our country is located in an area with high seismicity. Therefore, building
earthquake resistant structures are gaining relative importance in rapidly
growing cities having economic importance like Istanbul where there is a great
risk of earthquakes. Developing and proposing new mechanisms that can
absorb the earthquake energy to be transferred to the structure have been
introduced in the interest of researches in order to produce new structures that
encounter seismic load prescribed by Turkish Seismic Code and to improve the
seismic safety of existing structures.

Various studies are being conducted in order to build high-performance
structures against earthquakes and to minimize the damage under earthquake
loads. The most common example is to examine the possible structural behavior
by adding a suitably braced steel frames between reinforced concrete frame
members.

In this study, seismic energy transferred to a structure is calculated and various
are built in order to consume this energy, then the results are compared.

In the preparation phase of this work, the design of a three span in each
direction, five-story, reinforced concrete building was made in accordance with
the existing codes regulations. One of the central frames of the symmetrical 3D
system was selected. Ground floor mid-span is the most constraining part of the
five-story frame and it approximately represents the seismic behavior of this
system. This mid-span, single story and single span structure that carries five
floors is used in the detailed examination.

In the study, three different types of system are compared in terms of energy
consumption characteristics by using together with a bare frame, two knee

X1l



braced frame and a knee braced system with some special energy dissipating
members. This knee braced system is a special form of diagonal braced frame
connected to knee element positioned between RC frame member. Push-over
and time history analysis are performed by taking non-linear behavior into
consideration.

The first part consists of the non-linear pushover analysis of three different
mechanisms using SAP2000 program. Taking the non-linear behaviors of frame
members into consideration, the failure by load increment that occurs in which
section and the cause of the failure are investigated. In the following analysis
results, the plastic deformations that occur in each frame members and the
capacity curves of each section are compared.

In the second part of the study, non-linear time history analysis are performed
by using SAP 2000 program. In this analysis, the total energy transmitted to the
structure due to ground motion and the total energy expenditure in sections are
calculated. The results show that the new brace systems and the energy
consumer elements significantly change the behavior of the structure under the
lateral load effects.
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