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ABSTRACT

Reinforced concrete frames can be upgraded using steel inner frames connected by different types
of shear connectors such as studs, bolts, angles U shape profiles, or steel cushions which are recently
appeared in the literature. That is not only important to achieve higher earthquake resisting capacities
but also important to retrofit the poorly designed and constructed reinforced concrete structures in
earthquake-prone areas. The response of a reinforced concrete structure to an earthquake excitation
will be altered by the inner steel frame depending on its lateral rigidity and strength in addition to
the type, the rigidity, the strength, energy-absorbing capability, the orientation with respect to
peripheral elements, etc. of shear connectors. The effects of all these parameters on the overall
behavior of the combined structure consisting of the reinforced concrete frame and steel frame and
shear connectors are investigated in this study to better understand the complete redesign process.

The nonlinear behavior of each element is inevitably taken into consideration in this study to see
whether it would be possible to reach the limit loads without having had an early failure such as
exceeding the local ductility and buckling of steel diagonals which are important to reaching cost-
effective retrofitting. A couple of different structural models are defined to observe the possible
structural behaviors of combined frames for that purpose and the very well-known computer program
SAP2000 was employed for parametrical works.

Special attention has been exercised on the shear connectors in this work. And not only push-over
analysis but also step-by-step integration are carried out by choosing several reel earthquakes which
are scaled so that code compatible they became.

It can be concluded that the earthquake resistance of an existing structure can be reliably upgraded
by steel inner frames in a cost-effective manner and the energy-absorbing capacities are increased
by properly used shear connectors.

Keywords: Reinforced Concrete Frame; Steel Inner Frame; Nonlinear Pushover Analysis;

Nonlinear Time history Analysis; Shear Connector; Retrofitting;



Universite: Istanbul Kiiltiir Universitesi
Enstitiisii: Lisansiistii Egitim Enstitiisii
Anabilim Dali: Insaat Miihendisligi
Programi: Yapi (Ingilizce)

Tez Danisman: Prof. Dr. Faruk KARADOGAN

OZET

Betonarme c¢ergeveler, literatiirde yeni ortaya ¢ikan saplamalar, civatalar, agili U
sekilli profiller veya ¢elik yastiklar gibi farkli tipte kesme baglanti elemanlar ile
baglanan ¢elik i¢ ¢erceveler kullanilarak yiikseltilebilir. Bu sadece daha yiiksek
depreme dayaniklilik kapasiteleri elde etmek i¢in degil, ayn1 zamanda depreme egilimli
alanlarda kotii tasarlanmis ve insa edilmis betonarme yapilarin giiclendirilmesi i¢in de
onemlidir. Bir betonarme yapinin deprem uyarisina tepkisi, tip, rijitlik, dayanim, enerji
mukavemetine baglh olarak i¢ c¢elik c¢erceve tarafindan degistirilecektir. , vb kesme
konektorleri. Tiim bu parametrelerin, betonarme ¢ergeve ve celik ¢ergeve ve kesme
baglantilarindan olusan birlesik yapinin genel davranisi tizerindeki etkileri, yeniden
tasarim siirecinin tamamini daha iyi anlamak i¢in bu ¢aligmada incelenmistir.

Maliyetlere ulasmak i¢in 6nemli olan ¢elik kosegenlerin yerel siinekliklerini ve
burkulmalarini asmak gibi erken bir kirilma olmadan sinir ytiklere ulagmanin miimkiin
olup olmayacagini gérmek ic¢in bu calismada her bir elemanin dogrusal olmayan
davranisi kaginilmaz olarak dikkate alinmistir. etkili giliglendirme. Bu amagla
birlestirilmis ¢ergevelerin olasi yapisal davranislarini gézlemlemek i¢in birkag farkli
yapisal model tanimlanmistir ve parametrik ¢alismalar i¢in ¢ok iyi bilinen bilgisayar
programi1 SAP2000 kullanilmistir.

Bu ¢alismada kesme baglanti elemanlarina 6zel dikkat gosterilmistir. Ve sadece push-
over analizi degil, ayn1 zamanda kod uyumlu olacak sekilde 6l¢eklenen birka¢ makara
deprem segilerek adim adim entegrasyon da gergeklestirilir.

Mevcut bir yapinin depreme karst dayanikliliginin, ¢elik i¢ ¢erceveler ile maliyet etkin
bir sekilde giivenilir bir sekilde yiikseltilebilecegi ve uygun kullanilan kesme baglanti
elemanlari ile enerji yutma kapasitelerinin artirilabilecegi sonucuna varilabilir.
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