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RESPONSE OF REINFORCED CONCRETE CONTINUOUS BEAMS TO
THE FAILURE OF INTERIOR SUPPORT

Abstract of Thesis

When major load carrying structural members are suddenly failed, part or the entire building will collapse
because the remaining structural elements cannot support or redistribute the residual loads of the building. The
local failure due to abnormal loadings are resulting from natural hazards, explosion , construction errors, and
accidental that have induced progressive collapse in structures.

A three dimensional nonlinear finite element method have been used to model the beam-column sub-
assemblage specimens subjected to gravity loads. The main objective of this study is to investigate the response
of two span beams sub-assemblage demonstrating continuous beams to the failure of supporting column. Also
the value of dynamic amplification factor (DAF) utilized for static analysis to capture the dynamic effect is
estimated. Firstly, a comparison with previous experimental results is adopted in the study to verify the finite
element model.

In order to study the behavior of beam-column sub-assemblage, nonlinear static and nonlinear dynamic
analyses are used to estimate the ultimate capacity of the models. Beams with rectangular sections and T-
sections are included in the investigations. An extensive parametric study is conducted on varying span length
of beam with equal span lengths, unequal span lengths, varying longitudinal reinforcement and effect of
reinforcement continuity are adopted in the study for the two types of beams (rectangular and T-sections).

From the analysis results, it is concluded that the increase of span length or difference between spans length
have decreased the ultimate capacity, but increasing the reinforcement area and the number of rebars that
continued to the support have increased the ultimate strength of the buildings.

It is also noticed that the capacity of the building with beams with T-section is greater than that with
rectangular section. In addition it is demonstrated that the value of force-based DAF is close to 2.0 which
similar to that recommended GSA(2003) guidelines but the displacement-based DAF is close to 1.5.




