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Practical analysis method for restrained steel columns in fire ( I )
—restrained columns under axial compression load
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Abstract: A simplified method is developed for calculating the buckling temperature and failure temperature of restrained
steel columns under axial load in fire. Results from the proposed calculation method are compared with those from finite
element method simulation, Neves’s method and fire resistance tests. With the elevation of temperature, the axial force
in the restrained column increases linearly and the bending moment remains small before buckling of the restrained
column. The design equation for calculating the buckling temperature of unrestrained steel columns in fire is adopted for
restrained steel columns by including the effect of axial restraint when calculating the axial force. After buckling, the
restrained column is under the combined action of axial force and bending moment; the yield axial strength-plastic
bending moment interaction curve of column section is adopted for calculating the failure temperature. The buckling
temperature and failure temperature predicated by the simplified method agree well with those by ABAQUS and Neves’ s
method, and are on the safe side when compared with the test results.
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