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Study on Fire Resistance of Square Steel Tube
Confined Reinforced Concrete Column
Exposed to Three-side Fire
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Abstract ; The fire resistance of square steel tube confined reinforced concrete column under three-
side fire has been studied for the purpose of fire resistance design. On the basis of proper material
properties and boundary condition, the study established a simulation model for square steel tube
confined reinforced concrete column under three-side fire by the finite element software
ABAQUS. The model has been testified by existed experimental results, subsequently , the effects of
load ratio, slenderness ratio, section size, load eccentricity and steel ratio on fire resistance have
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been analyzed. The results showed that the load ratio as well as slenderness ratio are the main
factors. The fire resistance decreases with the increase of load ratio and slenderness ratio. The
simulation results are showed as below in detail ; the load ratio increases from 0. 4 to 0. 6, the fire
resistance decreases by 54. 60% ;the slenderness ratio increases from 20 to 40, the fire resistance
decreases by 25.68% . On the contrary, with the steel ratio increase from 2% to 4% , the fire
resistance also increases with the amplitude of 10. 94% . While the effects of load eccentricity are
quite complex that the ultimate bearing capacity rapidly improved with w/i = - 0.2. In
conclusion,using small slenderness ratio and high steel ratio can promote the fire resistance of
square steel tube confined reinforced concrete column under uniform fire.

Key words ; three-sided fire ;square tubed reinforced concrete ;finite element simulation ;fire resistance
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Table 1 Design parameters of the test piece in the references
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Fig.4 Temperature-time curves of the temperature field at the measurement point
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Fig. 5 Schematic diagram of the cross-section

WD E:
s

IR B B

L=4 624 mm,e=0
n=0.4

210" =4 mm,D=400 mm
§ a=4%
R | f£.=30MPa
" _y0|£,=345MPa |: o

2
3
3

*
HRIEAR
.

0 lIO 2IO 30 4IO 5I0 6I0
B [6)/min
6 HhmRfIFS - BEDC R

Fig. 6 Axial displacement-time curve
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Fig. 8 Axial stress distribution of concrete members across mid-section concrete
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