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ABSTRACT

LIFE CYCLE ASSESSMENT OF REINFORCED
CONCRETE BUILDINGS IN SEISMIC REGIONS

Zabihullah Halim

The structural engineering profession has been developed significantly over the
last decades as new systems, design methods, and other integrated approaches
come to the field. From the 1950s and 60s onwards, cities throughout the world
have expanded rapidly, high rise buildings increased, and cities expanded their
occupied areas; in such circumstances, serious demand for sustainable
development approaches can be observed, such as needs for setting some
standards applicable in the local and global level. An integrated approach can help
us properly address these debated issues.

Experts from the sustainability field point out that materials and energy resources
are limited, and the construction sector consumes a large portion of these
remaining resources unquestionably. These points should be the main motivation
for insisting on sustainable development approaches. However, it is a well-known
fact that structural design engineers do not have a fundamental role in sustainable
construction topics yet.

Many approaches mainly focus on some specific topics of sustainability like
environment and economy, whilst there is a need for an integrated approach to
maintain a balance between all components of sustainability. There are many
challenges that structural engineers face now a day, but the global environmental
challenge is the most prominent of them.

Within the scope of this thesis, it is aimed to determine and define how buildings
in seismic regions affect sustainability by comparing steel and reinforced
concrete frame structures. This comparison will be made using Athena Impact
Estimator and SAP2000 by taking into account the environmental effects for the
entire life cycle of reinforced concrete and steel frames in seismic regions.
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KISA OZET

SiSMiK BOLGELERDE BETON BINALARININ
YASAM DONGUSU DEGERLENDIRMESI

Zabihullah Halim

Yapi miihendisligi; yeni sistemler, tasarim yontemleri ve diger entegre yaklagimlar
sayesinde son on yilda 6nemli Ol¢iide gelisim godstermistir. 1950'li ve 60'l
yillarindan itibaren ¢ok katli yapilarin sayisinin artmasi ve yerlesim alanlarinin
genislemesi ile diinya gapinda sehirler hizh bir gelisme kaydetmistir. Bu gibi
durumlarda, yerel ve kiiresel diizeyde uygulanabilir standartlarin belirlenmesi gibi
sirdiriilebilir kalkinma yaklagsimlarina yonelik ilgi artisi gozlemlenmektedir.
Entegre bir yaklagsim, bu tartigsmali konulari dogru sekilde ele almamiza yardimci
olabilir.

Surduriilebilirlik alaninda uzmanlar kisiler, malzeme ve enerji kaynaklarinin sinirh
olduguna dikkat c¢ekerek, kalan bu kaynaklarin biiyiik bir kismini ingaat
sektoriuniin tilkketmekte oldugunu belirtmektedirler. Bu gergekler, siirdurilebilir
kalkinma yaklasimlarinda israr etmenin ana motivasyonu olmalidir. Fakat, yapisal
tasarim miihendislerinin siirdiriilebilir ingaat konularinda kilit bir role heniiz sahip
olmadigi bilinmektedir.

Pek ¢ok yaklasim, esas olarak gevre ve ekonomi gibi bazi belirli siirdiirilebilirlik
konularina odaklanirken, siirdiiriilebilirligin tiim bilesenleri arasinda bir denge
saglamak i¢in entegre bir yaklagima ihtiya¢ vardir. Yapi muhendislerinin her giin
yuz yiize kaldigi pek ¢ok zorluk var, ancak kiiresel ¢evre sorunu bunlardan en
onemlisidir.

Bu tez kapsaminda, sismik bolgelerdeki binalarin gelik ve betonarme karkas
yapilarinin karsilastiriimasiyla cevresel siirdiiriilebilirligi nasil etkilediklerinin
belirlenmesi amag¢lanmaktadir. Bu karsilagtirma Athena Impact Estimator ve
SAP2000 kullanilarak, sismik bolgelerdeki betonarme ve ¢elik gergevelerin tiim
hayat dongisii i¢in cevresel etkiler dikkate alinarak yapilacaktir.
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