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Abstract

Deep beam have large depth/thickness ratio compared to conventional beams. In deep
beams, the bending strain distribution through the depth of transverse sections of beam
considerably deviates from the linear distribution. So their behavior is different with
ordinary beams and are designed based on shear strength. The design of deep beams, due to
their widespread use, is a crucial issue in structural engineering. So far, numerous studies
have been done to determine the shear strength relations or models for deep beams. One
widely used approach to determine shear strength of is the strut-and-tie method, which is
employed by the American Concrete Association (ACI). However, It has been a long time
since the Iranian Concrete Code (ICC), regardless of this research, uses a direct relation for
the design of deep beams. In this research, methods and relations provided by other
researchers along with the ICC method for deep beam design have been evaluated based on
240 experimental specimens. Moreover, a new equation for predicting the shear strength of
RC deep beams using the genetic programming (GP) method is presented. Some input and
output data should be used for feeding GP and equations producing. This equation was only
based on primary specifications of RC deep beams and compared with other methods
presented in the literature. In addition, the effect of different parameters on shear strength of
RC deep beams were investigated. The results of this study showed that the proposed
equation had acceptable accuracy compared to the experimental results and other equations
presented in the literature. The proposed equation predicts the experimental results with an
average error of 6%. Comparison of the results of the of ICC method in the design of deep
beams with ACI method results showed that design in accordance with the ACI method
resulted in a 27% lower error.
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