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Local Buckling Behaviors of Flat-Type Stiffeners in Stiffened Plate
System
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Abstract Elastic and nonlinear ultimate strength analyses were conducted toexamine the effects of the stiffness
and slenderness of flat-type stiffeners on ultimate in-plane strengths of a stiffened plate system. Although it is
not feasible to consider local buckling in the stiffeners in elastic analysis, it was confirmed that the in-plane
strengths of the stiffened plate system can be achieved by antisymmetric buckling mode when a certain level of
stiffness in the stiffeners is provided. Nonlinear ultimate strength analysis, in which initial imperfection and
residual stress are incorporated, showed that the ultimate strengths are sensitively affected by the modeshapes for
initial imperfections. The slenderness limit for flat-type stiffeners in KHBDC (Korean Highway Bridge Design
Code) was evaluated as conservative compared to the analysis results.
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[Fig. 1] Stiffened plate system with flat-type stiffener

(a) Symmetric mode

(b) Antisymmetric mode

[Fig. 2] Buckling modes of stiffened plates
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[Table 1] Material properties
Fy F, E Eg
Steel D \ipay (MPa) (GPa) & (GPa)
SM520 355 520 205 000173 3.6 0.02078
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[Fig. 3] Multi-linear constitutive relationship
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[Fig. 4] Residual stress distribution
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[Fig. 5] In-plane force-displacement curve

(b) Antisymmetric mode imposed

[Fig. 6] Ultimate failure mode with von Mises stress
distribution
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