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| Local Buckling of Simply Supported Composite Beams

Abstract of Thesis

An analytical study of local buckling for twelve simply supported composite beams subjected to combined effect of
negative bending and axial compression is presented.

Three dimensional nonlinear finite element analysis has been used. ANSYS 12.1 computer program was used
to estimate the ultimate loads, deflections and failure modes. Concrete was modeled using 8-noded isoparametric
brick element (SOLID 65), while the steel beam was modeled using 4-node shell element (SHELL63). Two-node
discrete elements (LINK 8) are used to represent the steel reinforcement and shear connectors. Steel plates at the
loading  location that using to avoid stress  concentration problems was modeled using The solid element
(SOLID45) with 8-node.

It was noticed from composite beam analyses that the common failure mode of all specimens was the local
buckling in the compressive parts of the steel beam, the local failure initiated from the web of the steel section and
propagated to the compressive flange. As the thickness of concrete slab increase 20% the vertical load capacity will
increase 17.78%, axial load capacity will increase 5.43% and the deflection decrease 26%, and if the thickness of
concrete slab increase 40% the vertical load capacity 35.53% , axial load capacity increase 10.26% and the deflection
will decrease 38%.

In order to examine the efficiency of the finite element model a comparison between the numerical results with
past experimental work was made. The maximum difference in ultimate load is less than 8.2%. A good agreement

was obtained all through this work between the finite element and available test results.




