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ABSTRACT

THE COMPARATIVE OF LIFE CYCLE ASSESSMENTS BETWEEN STEEL AND
REINFORCED CONCRETE STRUCTURES

The major of this study is to understand the influence of considering the lateral load during the
design face of the buildings on the CO, emissions. Since steel and reinforced concrete structures
have been used in a variety of buildings in the United States in recent years, it is critical to
examine and perform research on the environmental implications of the designs and materials
used in those constructions. This study investigated various multi-story residential structures in
the United States with similar functions for this purpose. sixteen of the buildings was constructed
with a steel frame and the other thirteen with a concrete structure. Accordingly, to achieve these
aims assets of 32 different structures vary considering factors such as structural type, height,
location of the structure, and loading scenarios. As this study show that Concrete structures
emitted 23% more CO2 than steel buildings. While the results reveal that constructing a concrete
building in an A class earthquake area creates 25% higher CO2 emissions than building in a non-

seismic region.
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OZET

CELIK VE BETONARME YAPILAR ARASINDAKI YASAM DONGU
DEGERLENDIRMELERININ KARSILASTIRILMASI

Bu c¢aligmanin ana boliimii iki boliime ayrilmustir, ilki binalarin tasarim yiizii sirasinda yanal
yiikiin dikkate alinmasinin CO, emisyonlari iizerindeki etkisini anlamaktir. Bu ¢alismanin
ikinci amaci, hem betonarme hem de ¢elik yapilar i¢in CO2 emisyonlarint dogru bir sekilde
tahmin edebilen yapay sinir ag1 modelleri kullanarak hizli bir tahmin modeli 6nermektir.

Son yillarda Amerika Birlesik Devletleri'nde ¢esitli binalarda ¢elik ve betonarme yapilar
kullanildigindan, bu yapilarda kullanilan tasarimlarin ve malzemelerin ¢evresel etkilerinin
incelenmesi ve arastirilmasi kritik 6nem tasimaktadir. Bu ¢alisma, bu amagla Amerika Birlesik
Devletleri'nde benzer islevlere sahip ¢esitli cok katli konut yapilarini arastirmistir. binalardan
on altis1 ¢elik karkas, on {i¢ii ise betonarme olarak insa edilmistir. Buna gore, bu amaclara
ulasmak i¢in 32 farkli yapinin varliklari, yapa tipi, yiiksekligi, yapinin konumu ve yiikleme
senaryolar1 gibi faktorler dikkate alinarak ¢esitlilik gostermektedir. Bu ¢calismanin gosterdigi
gibi, Beton yapilar celik binalara gore %23 daha fazla CO2 yayar. Sonuglar, A sinifit deprem
bolgesinde betonarme bir bina inga etmenin, deprem olmayan bir bolgede insa etmekten %25

daha fazla CO2 emisyonu olusturdugunu ortaya koymaktadir.
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