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 Absttact

A aumerical analysis technique based on the finite element method has -
n used to investigate the behavior of prestressed concrete T beams in the pre
d post-cracking stages of loading and up to failure.

Concrete 18 represented using 20-noded brick elements while the

'.'prestressing and ordinary steel bars are simulated as one-dimensional clements
subjected to axial forces only. These elements are embedded inside the concrete
_.brick clements and perfectly bond is assumed to occur.

Concrete behavier 1n compression 18 assumed to be elastic-plastic

ff:h,rhrfollowed by a perfectly plastic part terminated by crushing of concrete whereas
- ynder tensile stresses the smeared crack and the tension-stiffening models have
- peen used to predict stresses within the cracked concrete. Also, a shear-retention
model has been utilized to represent the reduction in shear stiffness after
- eracking. |
An inérementahiterative technique operatihg under load control has been
wsed 1o solve the nonlinear equations of equilibrium. The solution algorithm
used was the modified Newton-Raphson method. The 27-Gaussian point
integration rule has mainly been used to carry out the pumerical integration.
Convergence of the solution was controlled by a load convergence criterion.
Several prestressed concrete T beams have been analyzed and the finite

,___::_:___element solutions were compared with the experimental data. An extensive

_.__‘.:_:___Study has been carried out to examine the influence of several selected
" parameters on the overall behavior of prestressed concrete T beams. These
..:P?lrameters included effeet of thickness and width of flange, compressive
trength of concrete, prestressing ceinforcement, the tension-stiffening and
”s-hear-retention parameters and tensile strength of concrete. It was found that by
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