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Abstract
To explore the evolution law of the high-temperature mechanical properties of reinforced concrete
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(Reinforced Concrete beam, abbreviated as RC beam) beams under fire conditions, and to provide
a scientific basis for their fire protection design and performance evaluation, this paper uses the
ABAQUS finite element software to establish a numerical model of RC beams based on the sequential
thermal coupling method. The accuracy of the model is verified by comparing with experimental
data. Subsequently, taking the fire exposure mode, longitudinal reinforcement diameter, heating
time, and beam cross-sectional size as key variables, a systematic numerical simulation analysis of
the deflection at the mid-span of RC beams under fire conditions is carried out. The influence laws
of different influencing factors on the mid-span deflection of RC beams are mainly studied. The
research shows that the more fire-exposed surfaces, the smaller the longitudinal reinforcement
diameter, the shorter the heating time, and the smaller the cross-sectional size, the faster the mid-
span deflection of the RC beam increases and the larger the final deflection value. The main reasons
for the deflection are the thermal expansion differences caused by the temperature gradient and
the degradation of material strength.
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Figure 1. Model schematic diagram
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Figure 2. Temperature time series comparison chart
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Figure 3. The time-history curve of the surface temperature of the beam
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Figure 4. Deflection-temperature curve
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Figure 5. Temperature field distribution under different fire scenarios
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Figure 6. The influence of different fire exposure forms on deflection
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Figure 7. The influence of different reinforcement ratios on deflection
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Figure 8. The influence of different heating times on deflection
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Figure 9. The influence of different beam cross-sectional dimensions
on deflection
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