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Fire Resistance Limit of Reinforced Concrete Column
Confined by Square Steel Tube with Fire on One Side
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(1. School of Management, Shenyang Jianzhu University , Shenyang , China, 110168 ;2. School of Civil Engineering,
Liaoning Technical University , Fuxin,China,123000)

Abstract; To study the single side by fire square steel tubes under the condition of constraint the
mechanical properties of reinforced concrete column under fire to solve the mechanical behavior
decreasing of square CFST,and provide a method for enhancing CFST columns under nonuniform
fire condition. The study uses ABAQUS finite element software to establish the single reinforced
concrete column of square steel tube constraints by the fire temperature field finite element analysis
model,and the fire resistance limit analysis of a single cloud image by fire in the process of
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concrete section temperature change, and stress in the process of component stress distribution
characteristics of the steel tube, steel bar and concrete. On this basis, the influence of steel ratio,
reinforced ratio, load ratio and load eccentricity ratio on the section temperature and its fire
resistance limit of the members of a certain range of parameters is studied. The results show that
the load ratio and load eccentricity have significant influence on the fire resistance limit of the
specimens. The influence of steel ratio, reinforcement ratio on the fire resistance limit is small.
When the load ratio is 0. 4 and the eccentricity rate is from O to 0.4, the fire resistance limit is
increased by 28. 8% ,and when the eccentricity rate is from O to —0. 2, the fire resistance limit is
reduced by 28. 41% . When the load ratio is 0. 5 and the eccentricity rate is from O to 0. 4, the fire
resistance limit is increased by 36. 79% ,and when the eccentricity rate is from 0 to —0. 2, the fire
resistance limit is reduced by 38. 76% . When the steel content ratio is 0. 4 and the load ratio drops
from 0. 6 to 0.5, the fire resistance limit is reduced by 42.68% . To sum up, by increasing the
eccentricity of the load and reducing the load ratio, the fire resistance of the confined reinforced
concrete columns with square steel tubes can be effectively improved.

Key words: single side fire;square steel tube restraint reinforced concrete column; fire resistance

limit ; eccentricity rate
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