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Plate
Buckling Analyses of H Section Steel Members

Assembly Elasto-plastic Interactive

under Compression and Bending

DENG Changgen , ZHANG Chenhui, ZHOU Jiang, CHEN Yiyi
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: The finite element analysis model of a welded H
section steel member subjected to vertical axial compressive
force and horizontal load is created to simulate the plate
assembly elasto-plastic interactive buckling behavior. A series
of nonlinear finite element analyses for non-plastic section
members with different axial compression ratio, flange width-
thickness ratio, web height-thickness ratio and flange-web
thickness ratio are performed to evaluate the ultimate moment
ratio due to elasto-plastic local interactive buckling. A number
of correlation curves of ultimate moment ratio versus
aforementioned parameters demonstrate that the ultimate
moment ratio decreases significantly with increased axial
compression ratio and flange width-thickness ratio. The
normalized fitting formula of ultimate moment ratio is

achieved with high accuracy. The allowable width-thickness

RS B 2015-06—02

ratio correlation curves are derived on the basis of the
principle of simultaneous overall and local interactive
buckling. The flange and web width-thickness ratio limitations
given in the Code for Design of Steel Structures may exceed
the parameter regions enclosed by the allowable width-
thickness ratio correlation curves under certain conditions.

Key words: welded H section; elasto-plasticity; interactive
buckling; ultimate moment ratio; width-thickness ratio
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Fig.1 Loads and displacements diagram
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Fig.2 H section and residual stress distribution
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Fig.5 ¢0 curves of members with different axial compression ratio
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Fig.6 ¢0 curves of members with different flange width-thickness ratio
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Fig.7 Ultimate moment ratio vs flange width-thickness ratio correlation curves
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Fig.8 ¢0 curves of members with different web height-thickness ratio
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Fig.9 Ultimate moment ratio vs web height-thickness ratio correlation curves
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Fig.12 Allowable width-thickness ratio correlation curves meeting the in-plane stability requirement
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