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ABSTRACT

SEISMIC DESIGN OF A REINFORCED CONCRETE SCHOOL BUILDING

Mutasem AL OSMAN

A large number of school buildings were damaged during the last century due to
earthquakes all over the world. This led to the constant revision of seismic codes
worldwide to improve safety for school buildings against earthquakes. In this study,
seismic analysis and design carried out for a fictitious five-storey reinforced concrete
school building located in a high seismic zone in Istanbul, Turkey. The study consists
of eight sections. In the first section, provides a brief description and objective of the
study. Second and third sections, give a theoretical review on methods of seismic
analysis, design and performance evaluation. In addition, the description of the
model school building is presented. At section 4, a comparison is performed between
four seismic codes on the calculation of base shear for equivalent lateral force
analysis (EFL). In the fifth chapter, seismic design is performed for a school building
using CSI ETABS according to TEC2007, TS498 and TS500. At sixth and seventh
sections, seismic performance of the designed school building is evaluated by using
static nonlinear pushover analysis. Afterwards, retrofitting strategies are proposed to
enhance the actual school performance. Finally, the performance of retrofitted cases
is evaluated according to TBDY2018. In end of the study, conclusions and

recommendations made according to obtained results.
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KISA OZET

BETONARME BiR OKUL BINASININ SiSMIiK TASARIMI

Mutasem AL OSMAN

Gegen yiizyilda tiim diinyada depremler nedeniyle ¢ok sayida okul binasi hasar
gormiistiir. Bu, okul binalarmmin depreme karsi gilivenligini artirmak i¢in diinya
capinda sismik kodlarin siirekli revize edilmesine yol a¢gmustir. Bu calismada,
Istanbul, Tiirkiye'de yiiksek deprem bélgesinde yer alan farazi bes katli betonarme
bir okul binasinin sismik analizi ve tasarimi yapilmistir. Calisma, sekiz boliimden
olusmaktadir. Ik boliimde, calismanin kisa bir agiklamasi ve amaci verilmektedir.
Ikinci ve iigiincii béliimler, sismik analiz, tasarim ve performans degerlendirme
yontemleri iizerine teorik bir inceleme sunmaktadir. Buna ek olarak, model okul
binasiin 6zellikleri verilmistir. Bolim 4'te, esdeger deprem yiikii yontemi (EFL)
icin taban kesme kuvveti hesaplamasina iliskin dort sismik kod arasinda bir
karsilastirma yapilmistir. Besinci boliimde, TEC2007, TS498 ve TS500'e gore CSI
ETABS kullanilarak model okul binasi i¢in sismik tasarim yapilmistir. Altinci ve
yedinci boliimlerde, tasarlanan okul binasinin sismik performansi, statik dogrusal
olmayan itme analizi kullanilarak degerlendirilmistir. Daha sonra, model okul
yapisinin performansini iyilestirmek i¢in gliclendirme oOnerileri verilmistir. Son
olarak, giiclendirme Onerilerinin performanst TBDY2018'e gore degerlendirilmistir.

Calisma sonucunda elde edilen sonuglara gére sonug ve Oneriler yapilmistir.
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