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Bu tez calismasinda, agiklik ortasi iki noktasal yiik etkisi altindaki, farkli cam lif
takviyeli polimer donati (GFRP) oranlarina sahip betonarme kirisler deneysel olarak
yiiklemeye tabii tutularak, farkli donati oranlarinin FRP donatili betonarme kiriglerin
egilme dayanimina olan etkisi aragtirilmistir. Calisma kapsaminda 7 adet GFRP
donatili, 1 adet normal ¢elik donatili ve 4 adet de hem ¢elik hem de GFRP donatisi
iceren hibrit donatili olmak {izere toplam 12 adet betonarme kiris numuneleri
hazirlanmis ve yiiklemeye tabii tutulmustur. Calismada, Kirislerde olusan deplasmanlar
ve tagima giici momentleri belirlenmis olup kirislerdeki donati oranlarinin
deplasmanlar, kirilma sekli ve tasima giicline olan etkisi arastirilmistir. Kirislerdeki
donat1 orani arttikga deplasmanlarin azaldigi, tasima giicii momentlerinin de arttig
goriilmistiir. Ayrica, hibrit (GFRP ve ¢elik) donatili kirislerin egilme etkisi altindaki
davranis1 da incelenmis, g¢elik ve GFRP donati oranlarinin hibrit donatili betonarme
kiriglerin davranislar1 iizerine olan etkisi irdelenmistir. Calismadan hibrit betonarme
kirislerde kesit icerisindeki FRP donatisinin ¢elik donatiya olan oraninin kiriglerin
egilme davranigi iizerinde 6nemli olabilecegi gozlemlenmistir. Bununla birlikte hibrit
betonarme kirislerin FRP donatil1 kiriglere gore siineklik ve olusan deplasmanlara baglh

olarak daha 1yi bir davranis gosterdigi gozlemlenmistir.
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In this thesis study beams with different reinforcement ratios were experimentally
loaded to investigate the effect of different reinforcement ratios on flexural strength.
Two point loads have been applied on the center of the openings, in the scope of this
study, totally 12 beams, 7 GFRP, 1 witness and 4 hybrids, were prepared and loaded.
The displacements, behavior of the fracture and strength moment of the beams were
determined. In the study it is seen that as the reinforcement ratio of the beam is
increased displacement amount is decreased while strength flexural moments are
increased. In the same time, the behaviour of hybrid GFRP-steel reinforced beams
under flexural effect was investigated and additionally the effect of different parameters
such as steel and GFRP reinforcement ratio on behaviour of hybrid reinforced concrete
beams was investigated. It is seen that the ratio of the FRP reinforcement to steel
reinforcement may be an important parameter on the flexural behaviour of the beam. In
addition to this, it is concluded that, the ductility and the observed flexural strength of

hybrid reinforced concrete beams are better than FRP reinforcement beams.

Keywords: GFRP reinforcement, reinforced concrete, steel, flexural strength, ductility, displacement.

\Y



