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subjected to a three-sided fire and axial compression, with a proposed simplified formula for
calculating the fire resistance limit. The finite element analysis software ABAQUS is used to
establish the temperature field and the mechanical finite element analysis model of the hollow
concrete-encased CFST long column subjected to three-sided fire and axial compression,to study
the temperature field distribution,damage modalities, deformation characteristics and internal force
distribution ,and to analyse the effects of hollow ratio, section edge length,load ratio and length to
slenderness ratio on the fire resistance limit of hollow reinforced concrete columns. The internal
force redistribution occurs in long hollow steel tube concrete composite columns at high
temperatures ; the fire resistance limit of the members increases by 131.83% , 221.81% and
312.02% when the section side length is increased from 300 mm to 600 mm,900 mm and 1 200
mm , respectively ; the fire resistance limit of the members decreases by 25. 46% and 62. 77% when
the length to slenderness ratio is increased from 22 to 44 and 66, respectively. When the loading
ratio was increased from 0.4 to 0.5,0. 6 and 0. 7, the fire resistance limits of the members were
reduced by 39.03% ,65. 71% and 85. 54% respectively. Conclusion The fire resistance of hollow
concrete-encased CFST columns is better than that of hollow reinforced concrete columns,and the
proposed simplified formula for calculating the fire resistance limit agrees well with the finite
element model calculation results.

Key words; axial compression ; three-side fire; hollow concrete-encased CFST long column; finite
element analysis; fire resistance
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