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Abstract

This project aims to investigate the behavior of reinforced concrete beams subjected
to large deformation. The experimental program consisted of three specimens of two-span
continuous reinforced concrete beams. Each beam had a cross-sectional dimension of 15 x
30 cm and a total length of 4.25 m. A central column with a cross-section of 25 x 25 cm was
simulated to represent a failed column scenario. Different reinforcement arrangements were
provided for each specimen. Specimen 1 was reinforced with two top bars and two bottom
bars, Specimen 2 with three top bars and two bottom bars, and Specimen 3 with two top
bars and three bottom bars with additional longitudinal reinforcement. The longitudinal
reinforcement consisted of 10 mm diameter SD40 steel bars, while 6 mm diameter SR24
steel bars were used as stirrups. The concrete used in this study had an average compressive
strength of 278 kg/cm?. The specimens were tested using the three-point bending test
method. The experimental results indicate that the maximum load obtained from the tests
exceeded the theoretical maximum load. This phenomenon can be attributed to the
development of horizontal reaction forces or restraint conditions, which led to the formation
of compressive arch action within the beam system. The results also demonstrate that the
behavior of reinforced concrete beams subjected to large deformation can be classified into
three stages, namely the flexural stage, the transition stage, and the catenary action stage,
which are consistent with findings reported in previous studies. Furthermore, increasing the
amount of reinforcement significantly enhanced the load-carrying capacity during the flexural
stage and also increased the maximum load capacity during the catenary action stage. In

particular, increasing the bottom reinforcement ratio tended to provide better structural



performance during the development of catenary action. In terms of failure mode, all three
beam specimens exhibited similar failure behavior and crack patterns. Under catenary action
or when the structure experienced large deformation, the sequence of reinforcement failure
initiated with the fracture of the bottom reinforcement at the mid-span, followed by the
fracture of the top reinforcement at the same location. Finally, when severe bending
deformation occurred, the top reinforcement at the support fractured, resulting in the final

collapse of the beam system.

Keywords : Large Deformation, catenary action, compressive arch action, progressive

collapse, collapse mechanism, plastic hinge



