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ABSTRACT

In this article, the effects of the heating and cooling process on the
flexural behavior and nonlinear capacity of these components have been
investigated by conducting several tests on concrete beams with long and
short polymer fibers exposed to direct fire. Based on this, it has been
shown that the effect of direct flame can significantly change the ductility
of the beam structure. It has been shown that the cooling phase of fire has
a great effect on the reduction of ductility. The type of reinforcement and
its amount in concrete beams make many changes on the flexural behavior
and ductility of the structure. The results of the tests on 12 series of
samples showed that increasing the number of long fibers beyond a
certain limit can significantly increase the energy absorption capacity and
durability of the structure in direct flame conditions, while short fibers
had little effect on this issue. Most of them have helped to reduce the
scaling of concrete superficially. In the results of this article, an algorithm
for the design of flexural concrete beams based on the philosophy of the
capacity spectrum method has been presented. This method can be used to
evaluate existing structures against real fire scenarios.
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