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Fire performance of circular tubed steel reinforced concrete columns

Wang Weiyong®®, Song Keyan®, Liu Jiepeng®®
(a. School of Civil Engineering; b. Key Laboratory of New Technology for Construction of Cities in Mountain Area

(Ministry of Education), Chongqing University, Chongqing 400045, P. R. China)

Abstract; The temperature of the structural components without fire protection increases rapidly in fire, and
it will result in significant? decline in the strength of steel and concrete. In order to investigate the
mechanical performance of circular tubed steel reinforced concrete columns in high temperature, the effect
of temperature on material properties and the asymmetry of temperature are analyzed, then the calculation
method of bearing capacity of axial loading columns in fire is proposed. This method is verified by
ABAQUS and good agreement is achieved. The parameters affecting the ultimate bearing capacity of
columns in high temperature are studied using the method. The results show that the cross-section
dimension and the strength of concrete and steel have significant effects on the ultimate bearing capacity,
whilst the wall thickness of steel tube has little effect. The influences of load ratio, dimensions of
specimen, and thickness of steel tube on the fire resistance are investigated by ABAQUS. It is shown that
the cross-sections dimensions have significant effects on the resistance. However, with increase of load

ratio and wall thickness of steel tube, the fire resistance is decreased.
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Fig. 1 Comparison of calculated results of

steel tube temperature
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Fig.2 Schematic diagram of the meanings of X and

Y in formula for calculating temperature of steel
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Fig.3 Comparison of temperature in flange edge



%34

2 R AR IR LA X AR 61

500

450}
1%
X 400
=

350

300 |

80 100 120 140 160 180
I} ] /min
(a) G MHREREL

110 120 130 140 150 160 170 180 190
I} ] /min
(b) R L
o — ARGR - - HRGR

B4 BMEHREESRILL

Fig. 4 Comparison of temperature in web
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Fig. 5 Comparison of temperature in concrete
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test axial displacement-force curves
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. and analysis of circular tube confined HSC stub
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