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Abstract :  To study the fire resistance of reinforced steel fiber concrete beams at high temperatures, fire tests and finite element
simulations were conducted on reinforced steel fiber concrete beams and ordinary reinforced concrete beams with
identical cross-sectional dimensions and reinforcement. The test results showed that ordinary reinforced concrete
beams exhibited shear-dominated flexural-shear failure with brittle characteristics, while reinforced steel fiber concrete
beams exhibited flexural failure with ductile characteristics. The critical temperature of reinforced steel fiber concrete
beams was 594 °C, representing a 9% increase compared to ordinary reinforced concrete beams (545 °C). At the
critical state, the reinforced steel fiber concrete beams exhibited larger mid-span deflection, more extensive
development of bending cracks, and wider crack width, but smaller crack spacing and more derived cracks between
primary cracks. Additionally, numerical investigations indicated that adding steel fibers can enhance the overall

integrity of concrete, making it more uniformly loaded. The flexural stiffness of the reinforced steel fiber concrete
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beams increases as the steel fiber content increases. The analysis of mechanical properties of reinforced steel fiber

concrete beams with different volumes of fibers shows that when the volume content of steel fiber is 1.0%, the

deflection of reinforced steel fiber concrete beams is more fully developed. Increasing the reinforcement ratio can

enhance the initial stiffness of reinforced steel fiber concrete beams. However, beyond a certain value, further

increasing the reinforcement ratio does not significantly contribute to improving their flexural stiffness and instead,

results in reduced efficiency of steel reinforcement utilization.
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Fig.2 Schematic diagram of heating device for concrete beam under constant load (unit: mm)
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Fig. 5 Arrangement of deflection and temperature measurement points (unit:mm)
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Fig. 6 Temperature-time curves of all measurement

points of specimen CO-RC and SF-RC
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Fig. 9 Interaction between steel fibers and concrete
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