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Studying the Factors Affecting Shear Strength in Reinforced
Concrete Beams Strengthened with Steel Fibers Using
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0 ABSTRACT [

This research aims to analyze the factors influencing the shear strength of steel fiber—
reinforced concrete beams using artificial intelligence techniques, specifically Artificial
Neural Networks (ANN). The study developed an ANN model incorporating 11 key
variables derived from previous literature, including geometric dimensions of the beam
(width, effective depth, span), steel fiber properties (aspect ratio, tensile strength,
volumetric ratio), concrete compressive strength, longitudinal reinforcement ratio, and
others. The network was trained on 73 samples and tested on 15 new samples,
demonstrating high predictive accuracy with a relative error not exceeding 5%.

The scientific contribution lies in the model’s ability to simulate the complex interaction
between influencing factors and identify the most critical ones (e.g., longitudinal
reinforcement ratio p and shear span-to-depth ratio &/d) without costly laboratory
experiments. By validating the reliability of the results, the data generated by the network
can serve as a basis for proposing structural modifications (e.g., optimizing fiber distribution
or adjusting beam dimensions) theoretically and efficiently, significantly reducing the time
and costs associated with traditional experimental methods. This approach paves the way
for enhancing the design of complex structural elements using Al tools as a smart

alternative to physical testing.
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** Professor, Department of Structural Engineering, Faculty of Civil Engineering, Lattakia
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