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Abstract

This project aims to investigate the large deformation behavior of reinforced concrete
beams and to evaluate the influence of parameters affecting the development of catenary
action using nonlinear finite element analysis with the Abaqus program. The concrete
material was modeled using the Concrete Damage Plasticity model and represented by 3D
solid elements, while the reinforcing steel was modeled using 3D truss elements. The
structural model was considered as a two-span continuous beam to simulate a middle
column removal scenario. The structure was represented by a-beam with fixed supports at
both ends and subjected to a concentrated load at the midspan in a 3-point bending
configuration. In the first stage, the numerical model was developed and calibrated with
reference research. After that, beam models corresponding to laboratory tests were
simulated. One control specimen was defined using two DB10 reinforcing bars at both the
top and bottom, with a beam cross-section of 15 x 30 cm and a span length of 2 m.
Subsequently, several parameters were varied, including the amount of top and bottom
reinforcement, the size of longitudinal reinforcement, the stirrup arrangement, and the beam
span length. The results show that the top reinforcement has higher efficiency in developing
catenary action than the bottom reinforcement. In addition, beams with smaller longitudinal
reinforcement bars can develop catenary action more effectively than beams with larger
reinforcement bars. The stirrup arrangement has only a minor effect on the load-carrying
capacity during the flexural stage and does not significantly influence the development of
catenary action. Furthermore, beams with shorter spans can carry higher loads at the peak
bending moment stage, whereas beams with longer spans are more capable of developing

the catenary action mechanism.
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