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Abstract

The present study is aimed to provide nonlinear three dimensional
analysis of indirectly loaded reinforced concrete rectangular and flanged
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deep beams using finite element method.

Two computer programs, PADNFEA and ANSYS5.4, were used to
estimate the ultimate shear strength, deflection, stresses, strains and crack
pattern.

In P3DNFEA (FORTRAN) program, concrete was modeled by using
isoparametric 20-noded brick elements, while the reinforcing bars were
modeled as axial members embedded within the concrete brick elements.
Perfect bond between concrete and the reinforcing bars was assumed. An
elastic-work hardening-plastic model followed by a perfect plastic response
simulated the behaviour of concrete in compression. Concrete under tension
was assumed linear elastic until fracture. An elastic linear work-hardening
model was used to represent the uniaxial stress-strain relationship of
reinforcement. The smeared-crack model with fixed crack direction has been
used. Tension stiffening, shear retention parameters were considered in the
analysis. Numerical integration was carried out using 27-point Gauss-
Legendre quadrature, and the nonlinear equilibrium equations were solved
using the modified Newton-Raphson method. Only time-independent
material nonlinearities were considered.

The ratios of predicted to experimental ultimate loads have average values of
0.93 and 0.90 for rectangular and flanged beams respectively. The predicted
deflections, strains, and crack patterns are in a reasonable agreement with the
test result.

In ANSYS 5.4 software, the beams have been analyzed using nonlinear
elastic and plastic models. The reinforced concrete beams were modeled
using Solid 65 three dimensional brick element. This element is capable of
cracking in tension and crushing in compression. The reinforcing of this
element is assumed as a smeared bar. Perfect bond between the reinforcing
bars and the concrete was assumed. The full Newton-Raphson technique was
implied.

In elastic analysis, the ratios of predicted to experimental ultimate loads
have average values of 0.81 and 0.45 for beams with rectangular and flanged
sections respectively.

In plastic models, these ratios have average values of 0.83 and 0.46 for
rectangular and flanged beams.

The predicted deflections of the two models were very small.
Therefore, it can be concluded that, both the elastic and plastic models can be
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used to predict the ultimate strength of rectangular but they underestimated
for flanged beams.

As a result, it can be concluded that the adopted finite element model in

FORTRAN program gives more reasonable results than ANSYS 5.4
software.
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