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KISA OZET

KALICI SEKIL DEGISTIRMELERIN YAPININ TITRESIM OZELLIKLERI VE
STABILITESINE ETKILERI

Abdul Aziz Ein Larouzi

Bu tez, bir betonarme iki boyutlu yapmin kapasite egrileri ile temel periyot ve mod
sekilleri gibi serbest titresim parametrelerini, denge yiikleri (ikinci mertebe etkileri)
dikkate alarak karsilastirmali bir ¢alisma sunmaktadir. Analiz edilen ¢ergeve, x yoniinde
tic aciklik, y yoniinde bes aciklik ve bes kattan olusan bir betonarme binadan tiiretilmistir.
Bina, TS500 ve TBDY2018 standartlarina uygun olarak tasarlanmistir. Kapasite egrileri,
kat kiitlesi ve mutlak yiikseklik, birinci mod sekli, tek modlu modal katk: ve iki modlu
modal katilim olmak {izere dort farkli yatay yiik dagilimi altinda, ETABS yazilimi
kullanilarak elde edilmistir. Serbest titresim analizi, her mafsal olusumunda
gergeklestirilmistir. Tiim dort durumda, temel periyot genellikle her mafsal olusumunda
artis gostermis, buna karsin denge yiikii parametresi, kirilma aninda sifira ulasana kadar
kademeli olarak azalmistir. Katilim faktorleri, analiz boyunca 6nemli bir degisiklik
gostermemigtir. Yiik dagilimlari arasinda, kat kiitlesi ve mutlak yiikseklik temelli yontem,
mod sekillerinde en biiyiik degisimi gostermistir. Birinci mod sekli ve tek modlu modal
katki temelli dagilimlar benzer sonuglar tiretirken, iki modlu modal katilim yiik dagilima,
alt katlarda bir tarafa ve tist katlarda diger tarafa kayma seklinde belirgin bir degisim
gostermistir. Ayrica, burkulmaya karst giivenlik faktorii, yatay yiik parametresindeki artiga
kiyasla daha belirgin bir azalma sergilemis ve bu durum, basing kuvvetleri altinda
burkulma nedeniyle erken kirilmaya yol acabilme potansiyeline isaret etmistir.
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ABSTRACT

THE EFFECTS OF PLASTIFICATIONS ON VIBRATION CHARACTERISTICS
AND STABILITY

Abdul Aziz Ein Larouzi

This thesis presents a comparative study examining the capacity curves of a reinforced
concrete two-dimensional structure, as well as various free vibration parameters, including
the fundamental period and mode shapes, while accounting for stability loads (second-
order effects). The analyzed frame is derived from a reinforced concrete building with
three bays in the x-direction, five bays in the y-direction, and five stories. The building
was designed in accordance with TS500 and TBDY2018 standards. The capacity curves
were obtained under four different lateral force distributions: based on story mass and
absolute elevation, first mode shape, single-mode modal contribution, and two-mode
modal participation, utilizing ETABS software. Free vibration analysis was conducted at
each hinge occurrence. In all four cases, the fundamental period generally increased with
each hinge occurrence, whereas the stability load parameter decreased progressively until
reaching zero at failure. The participation factors did not exhibit significant changes
throughout the analysis. Among the force distributions, the method based on story mass
and absolute elevation demonstrated the largest shift in mode shapes. The distributions
based on the first mode shape and single-mode modal contribution produced similar
results, while the two-mode modal contribution force distribution showed a notable shift:
to one side in the lower stories and to the opposite side in the higher stories. Furthermore,
the safety factor against buckling exhibited a more pronounced depreciation compared to
the increase in the lateral load parameter, potentially leading to early failure due to
buckling force
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