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Oretical Simulation of Axial Restrained Steel
Column in Fire with Shanley Model

LI Guogiang, CHEN Chen
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: A modified Shanley model is proposed to study the
post-buckling behavior of axially restrained steel columns
under combined axial load and bending moment in fire. With
the strains of two limbs of the model as unknown quantities,
the modified Shanley model considers the influence of the axial
restraint, the axial temperature expansion and the plastic
deformation of steel in high temperature, and the axial force-
temperature relationship of the column is obtained. The
critical temperature of the column can then the obtained by
the criteria of the axial force in the column returning to its
original value before its exposure to fire. The critical
temperatures predicated by the simplified model and finite
element method agree with each other very well.
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