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Abstract: With the increasing frequency of building fires, the occurrence of fire incidents in reinforced
concrete (RC) structures has become more frequent. The deterioration of mechanical properties of
building materials in fire incidents can lead to the failure or even collapse of RC structures. Previous
studies have conducted tests on the fire resistance of RC beams, columns, and joints. Due to varying
test conditions, the accuracy of the fire resistance limit calculation formulas is relatively low under dif-

ferent test scenarios. Therefore, this study reviews and summarizes research on the fire resistance of
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RC beams, columns, joints, and frames. It considers the influence of test parameters such as concrete
cover thickness, load ratio, and reinforcement ratio on the fire resistance limit. Additionally, this
study reviews the research progress on theoretical analysis methods such as the strut-and-tie model,
Rankine method, and stiffness method, and summarizes recent advances in finite element analysis and
fire resistance limit calculation formulas. The results show that the fire resistance limit of RC beams is
significantly influenced by parameters such as load ratio, concrete cover thickness, and reinforcement
ratio. The fire resistance limit of RC columns is significantly affected by parameters such as load ratio
and load eccentricity ratio. The fire resistance limit of RC joints depends on that of the surrounding RC
beams and columns. In addition, test data from 129 studies are collected, and the influence patterns of
parameters such as load ratio, concrete cover thickness, and reinforcement ratio on the fire resistance
limit are summarized. The test results under different conditions are standardized , and a parameter cor-
relation analysis of the fire resistance limit is conducted. Parameters with a correlation greater than 0.1
are selected as key factors influencing the fire resistance limit. The fire resistance limit calculation for-
mulas for RC beams and columns are proposed using machine learning and regression analysis, with
R?0f0.935 and 0.895, respectively. The calculated results demonstrate strong agreement with test data,
exhibiting high accuracy and providing reliable references for the fire-resistant design of RC structures.

Keywords: reinforced concrete structure; fire resistance; machine learning; fire resistance limit calcula-

tion formula
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Fig.1 Correlation between RC beam parameters and fire resistance limit
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Fig.2 Correlation between RC column parameters and fire resistance limit
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Fig.3 Comparison between column formula calculated re-

sults and numerical results from database
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