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The article presents a stochastic analysis of shear failure in a reinforced concrete beam with longitudinal reinforcement by
GFRP bars. A simply supported beam subjected to a concentrated load at mid-span was investigated. The analysis consists
of three parts: experimental tests, numerical analysis, and stochastic analysis. The experimental tests were carried out on
four reinforced concrete beams without stirrup reinforcement. The individual specimens differed in the longitudinal GFRP
reinforcement ratio and the concrete compressive strength. The beams had a T-shaped cross-section, and each beam was
2.4 m long. No stirrups were placed in the beams, which induced the shear failure of the elements. During the
experimental investigation, the maximum load capacity, vertical displacements, and crack width and development were
recorded. The numerical calculations were performed using Atena software for a nonlinear structural analysis developed
by Cervenka Inc. The material data and numerical parameters were estimated by solving the inverse analysis for the four
beams tested experimentally. Subsequently, 16 cases were analyzed, one for each reinforcement ratio. The following
parameters were assumed as random variables: compressive strength fo concrete f. and the effective depth of the cross-
section d. It was assumed that both random variables are normally distributed (normal PDF). The coefficient of variation
for both variables was taken as 0.15. The stochastic analysis was performed using the Polynomial Chaos Expansion
method. The normal distribution of the input random variables forced the approximation of the beam load-bearing
capacity using Hermite polynomials. The polynomial coefficients were approximated using the least squares method.
Having determined the approximating function for load-bearing capacity, the probability density function of the capacity
was obtained by kernel method for two reinforcement ratios. Additionally, a sensitivity analysis was performed by
calculating Sobol indices.
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