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ABSTRACT

Concrete is an excellent thermal insulator with a high heat capacity. heat transfer
within concrete specimens depends on the thermal and mechanical properties of
its constituent materials, the compactness of the microstructure, and the presence
or absence of reinforcing fibers. In this research, the performance of three types
of concrete: normal concrete (NSC), high-strength concrete (HSC), and ultra-
high performance concrete (UHPC) in terms of compressive strength, elastic
modulus, and appearance properties after exposure to a temperature of 900°C £
20°C from flames for 3 hours was investigated. Based on the results, adding 50
kg/m? of recycled steel fibers increased the residual compressive strength of NSC
and UHPC after heat exposure by 7% and 1%, respectively, while the use of
fibers in HSC did not improve compressive strength. Also, adding 50 kg/m> of
recycled steel fibers to the NSC, HSC, and UHPC mix designs increased the
residual elastic modulus afier heat exposure by 9%, 4%, and 18%, respectively.
The addition of recycled steel fibers in NSC and HSC reduced the length, depth,
and width of cracks and also limited the effects of spalling and preserved the
structural integrity of the specimens, while in UHPC it reduced heat transfer and
preserved the structural integrity of the specimens.Also, in all concretes, fibers
improved the bending behavior after heating and UHPC reinforced concrete had
the best bending performance and energy absorption was achieved in the two
states before and after heating, respectively 59.07 and 7.63 Joules.
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