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Abstract

ABSTRACT

Concrete composite beams are widely used structures in civil engineering, both
in bridges and building construction. Some of composite concrete structures
result from the combination of precast concrete stem and cast-in-place slab. The
shear connectors or crossing slirrups between the stem and the slab should tie
the two components together well enough so that they act as one unit.

In this study, a nonlinear three dimensional finite element analysis has
been used to conduct an analytical investigation on the overall behavior of
curved in plane composite concrete beam. ANSYS (version 9) computer
program is utilized. _

The 8-node isoparametric brick elements in ANSYS are used to represent
the concrete, the steel bars are modeled as axial members embedded within the
concrete brick elements by assuming perfect bond between the concrete and
steel. The interface between the stem and the slab is modeled by using three
dimensional peint-to-point interface ( contact) elements in connection with brick
element nodes. The reinforcing bars crossing the interface are modeled by using
truss (bar) elements, these are Joined with the brick clement nodes throughout
the interface in the direction normal to the nterface plane. The dowel action
(shear strength of the steel bars crossing the interfuce) is modeled by using
nonlinear spring elements, which are connected also with the brick element
nodes but in the direction parallel to the joint plane.

Materials nonlinearity due to cracking and crushing of concrete, yielding
of steel, nonlinear stress-sirain response of concrete and steel and the interface
changing status are included in the study. The behavior of concrete in
compression is simulated by an elastic-perfectly plastic model, which is
terminated at the onset of concrete crushing. In tension, a smeared crack model
is used with tension stiffening of the concrete between cracks and with post-

cracking shecar transfer by the agor mrerlock and Adawal antiae TL.
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nonlinear equations of equilibrium are solved by an incremental-iterative
technique. The full Newton-Raphson method is used as a nonlinear solution
algorithm with a force criterion to monitor convergence. The numerical
integration has been conducted by using the 8-point Gaussian rule.

Various types of beams, with available experimental results are chosen to
check the validity and the accuracy of the adopted models, In general good
agreement is obtained between the finite element and the experimental results,
The maximum percentage difference in ultimate load-carrying capacity is 12%.
Parametric studies are carried out to study the influence of L/R ratio on the
behavior of composite concrete beams and the load-carrying capacity (L=length
and R= radius of curved beam). Also, some important material and solution
parameters that affect the structure behavior are studied. These include the slab
thickness, support  condition, compressive strength of concrete and the
percentage of steel across the interface,

One beam is proposed to investigate the above situations. The result of
the analysis has shown that L/R ratio has major effect on the overall behavior
and load-carrying capacity of such beam (the percentage of reduction in ultimate
load capacity is in range of 0% - 41% when L/R ratio increased from 0 to 0,2).
Also, the increase in (fe) o 35 MPa from 30 MPa caused an increase in
ultimate load 10.3% and the decrease to fe= 25MPa caused g decrease in
ultimate load 16.8%. The effect of restraint of ends has significant effect.
Changing the support condition from (hinge-roller) support to (fixed-roller)

support and (fixed ends) Support causes an increase in the ultimate load capacity

about (5.2%) and (61%) respectively.,
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