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Bu ¢alismada, tek ve ¢ift donatili betonarme kirislerin donat1 alanin1 tahmin edebilmek
icin gen ifadeli programlama (GEP) tekniginde modeller gelistirilmistir. Gelistirilen bu
modellerde, tek donatili kirigler igin girdi parametresi olarak kiris genisligi (bw), kiris
hesap yiiksekligi (d), donatinin hesap akma dayanimi (fyq), betonun hesap basing
dayanimi (fcq) Ve hesap momenti (Mq) kullanilirken, ¢ift donatili kiriglerde ise bunlara
ek olarak dengeli donat1 oran1 (pp) da ilave edilmistir. Program ¢ikti parametresi olarak
her iki kiris tiiri igin donat1 alan1 (As) kullanilmistir. Bu girdi ve ¢ikti parametrelerine
gore hem tek donatili betonarme kirisler icin hem de ¢ift donatili betonarme kirisler i¢in
ticer model dnerilmistir. Onerilen bu modellerde kullanilan toplam 160 veri literatiirde
verilen formiillerden tiiretilmistir. Modellerde kullanilmak i¢in bu verilerin 80 tanesi
egitim, 40 tanesi test ve 40 tanesi dogrulama kiimelerine ayrilmistir. Onerilen
modellerde, kromozom ve bas sayilar1 sabit alinirken, gen sayilari {ig, dort ve bes olarak
belirlenmistir. Modellerden elde edilen As degerler ile literatiirdeki formiillerden elde
edilen As degerleri, bazi istatistiksel parametre degerleri kullanilarak karsilastirilmstir.
Modellerdeki egitim test ve dogrulama kiimelerinin sonuglari, tek ve ¢ift donatili
betonarme kiriglerin donati alanini1 tahmin etmede GEP tekniginin kullanilabilecegini

gostermistir.
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In this study, GEP technique has been developed to predict the area of the reinforcement
in single and double concrete beams. In the sets of the model for single concrete beams,
beam width, effective depth, design yield strength of steel, design concrete strength and
design moment are entered as input variables. However, the balanced reinforcement
ratio is added to above features for double concrete beams. The area of reinforcement is
also used as output variables for single and double reinforcements. Three different
models for both single and double concrete beam reinforcement have been suggested by
using the above input and output parameters. The total of 160 data were obtained from
the formulas available in the literature. Among these data, 80 sets were chosen as a
training set for GEP modelling, 40 sets were used as testing and 40 sets were used as
verification. In the suggested models, while chromosome and main numbers are
determined as constant numbers, gen numbers are determined as 3, 4 and 5. Some
statistics parameter were compared with the as values which was predicted from the
models and formulas available in the literature. The results have shown that the
reinforcement area in single and double concrete beams can be predicted by using GEP

technique.
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