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Abstract

Reinforced concrete structures are widely used in various building projects due to their high bearing
capacity, good integrity, and favorable durability. Their fire resistance is directly related to structural
safety under fire conditions. Elevated temperatures can change the thermal and mechanical prop-
erties of concrete and cause degradation in the strength and stiffness of steel reinforcement, as well
as in the bond behavior between steel bars and concrete. These changes further affect the bearing
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capacity, deformation capacity, and overall stability of structural members. This paper reviews
research progress on the fire resistance of reinforced concrete structures under fire conditions. First,
the variations in the thermal and mechanical properties of steel reinforcement and concrete at ele-
vated temperatures are analyzed. Then, the mechanical response, failure characteristics, and main
influencing factors of reinforced concrete beams, columns, beam-column joints, and frame structures
under fire are summarized. Finally, existing research findings are summarized and discussed. The re-
sults show that the fire resistance of reinforced concrete structures is jointly affected by material deg-
radation, temperature field distribution, load level, fire exposure mode, and structural restraint con-
ditions. This paper can provide a reference for fire response analysis and fire resistance research of
reinforced concrete structures.
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