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Abstract

In this study, a nonlinear three-dimensional finite element analysis has
been used to predict the load-deflection behavior of horizontally curved
composite beams of concrete slab and I-section steel beam with shear
connectors using the analysis system computer program (ANSYS V. 9.0
2004).

Eight-node isoparametric brick elements have been used to model the
reinforced concrete slab. The steel bars are modeled as axial members
embedded within the concrete brick elements by assuming perfect bond
between the concrete and the steel. The steel beam is modeled by four-
node shell elements. The interface elements are modeled by using three-
dimensional surface-to-surface contact elements connected with concrete
slab and steel beam elements at shared nodes. Moreover the shear
connectors are modeled by discrete axial members (bar elements) to resist
the uplift separation and by nonlinear spring elements to include the
i dowel action of shear connectors and to resist the slip.

n This analysis includes the nonlinearity of material due to cracking and
crushing of the concrete, and yielding of reinforcing steel and steel beam.,
The 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.

After that, comparison is made between the results obtained from the
- finite element analysis and the available experimental results. This
comparison shows good agreement. The maximum difference in ultimate
k) loads was (13.2%).

Finally, a parametric study was performed to study the influence of

* several important parameters on the overall behavior of horizontally
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These parameters include curvature of the beam L/R, supports conditions
and concrete compressive strength. |

The parametric study shows that when increasing L/R ratio from (0.1 to
0.2) the decrease in the ultimate load is (11.2%) while when decreasing
/R from (0.1 to 0.05) the increase in the ultimate load is (11.5%). The
results for fixed end beam indicate an increase of about (48.1%) in
ultimate load, while the results for fixed-roller beam indicate an increase
of about {6%) in ultimate load in comparison to a simply supported beam.
When the compressive strength increases by (25%), the ultimate load
increases by about (18%) and the amount of maximum slip between
concrete slab and steel beam (at ends) decreases by (11.6%). and if the
compressive strength decreases by (25%), the ultimate load will decrease
by about (4%) and the amount of maximum slip (at ends) increases by

(24%).
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