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In-plane compressive strength of hybrid steel stiffened plate with single
stiffener
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Abstract - Ultimate in-plane compressive strengths have been scrutinized for the hybrid stiffened plate with single stiffener fabricated
with SM355 steel that is a conventional steel widely used for general bridges and with HSB460 and HSB690 steels that have been
developed for high performance steels. Effects of flexural rigidity and slenderness ratio of single stiffener was investigated on the
compressive strengths by nonlinear finite element analysis and compared with design codes. It has been found that hybrid interaction
between plate and stiffener is not significant on the compressive strengths that are mainly dependent on the plate yield strength and

the width-to-thickness ratio of the stiffener.
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(a) Symmetric buckling modeshape

(b) Anti-symmetric buckling modeshape
Fig. 1. Buckling modeshapes of stiffened plate with
single longitudinal stiffener in simply-supported
boundary condition
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Fig. 2. Simply-supported plate subjected to in-plane compressive
forces
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Table 1. Dimension and material properties of simply-supported
plate

Aspect ratio, « 0.7 ~ 44
Width, b 787.4 mm
Thickness, ¢ 25.4 mm
Length, a 551.2 ~ 3464.6 mm
Elastic modulus, E 205 GPa
Poison’s ratio, p 0.3
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Fig. 3. Buckling coefficient versus aspect ratio
of simply-supported plate
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Fig. 4. Simply-supported plate subjected to in-plane
compressive forces
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Table 2. Material properties in stress-strain relationship
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Fig. 6. Multi-linear stress-strain relationship
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Table 3. Material properties and dimension of stiffened plate
examples

Elastic modulus, £ 2.05< 10°
Poisson’s ratio, 1 0.3
Plate length, a 4445 mm
Plate thickness, ¢, 25.4mm
Plate width, 2w 1778 mm
Stiffener height, ~ 177.8 ~ 330.2 mm
Stiffener thickness, ¢, 10.2 ~ 25.4 mm
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Fig. 7. Dimension of stiffened plate with flat-type stiffener
subjected to in-plane compressive forces
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Fig. 15. Ultimate compressive strength hybrid stiffened plates
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