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INTERACTIVE ULTIMATE STRENGTH OF STEEL STUB MEMBERS
WITH H-SECTION UNDER COMPRESSION AND BENDING
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The geometric and material nonlinear behavior of steel stub members with H-section under
compression and bending is described. The interactive post-buckling between flanges and web is
theoretically investigated, based on an elasto-plastic large deflection plate theory. The finite difference
method is applied to approximately solve a set of the partial differential equations for the equilibrium
of stress resultants acting on the flanges and web. A system of nonlinear algebraic equations are
precisely solved by an iterative algorithm mixed with an incremental loading sequence and a modified
Newton-Raphson procedure, in which the Lagrange's extrapolation technique and Jacobi's accelerative
method are also. employed to improve convergence characteristics.

The parametric analysis is comprehensively carried out to examine the effects of the plate buckling
parameter, initial out-of-flatness, and residual stress on the nonlinear behavior and ultimate strength of
steel stub H-members under combined compression and bending.
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Fig. 1 A steel stub H-member under compression and bending
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Fig. 6 Residual stress

Fig. 5 Initial out-of-flatness
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