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Plate and Stiffened Plate Units of the Idealized Structural
Unit Method (2nd Report)
——Under In-plane and Lateral Loading Considering Initial

Deflection and Residual Stress——

by Yukio Ueda, Member Sherif M. H. Rashed, Member

Jeom Kee Paik, Member

Summary

In the first report, the nonlinear behavior of perfect plates and perfect stiffened plates (with-
out initial imperfections) subjected to inplane loads were studied and idealized. Basic versions
of two idealized units (elements) : the “rectangular plate unit” and the “stiffened plate unit”,
have been developed.

In this report, the capabilities of these idealized elements are extended so that they can be
accurately applied to a wider range of actual structures. Effects of initial imperfections, i.e.
initial deflection and welding residual stress, on the behavior of these elements are studied,
idealized and included in the formulation. Lateral load is also considered and its interaction
with initial imperfections and inplane load is taken into account.

Assessment of accuracy of these elements is carried out through comparisons with experi-
mental and other theoretical results. An example of analysis on a relatively large structure is
also presented to demonstrate the capabilities and efficiency of these elements.
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Fig.3 Initial deflected surface of a plate
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stress in welded stiffened plates
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Fig.4(b) Longitudinal stress distribution in a
welded plate subjected to in-plane
compression
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Fig.6 Local behavior of idealized rectangular
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lateral loads (with initial imperfections)
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Fig.7(a) Load-deflection curves of a square
plate subjected to uniaxial com-
pression and lateral load
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Fig.8(a) Load-deflection curves of a rectan-
gular plate subjected to compres-
sion and lateral load
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Fig.7(b) Load-shortening curves of a square
plate subjected to uniaxial compres-
sion and lateral load
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Fig.8(b) Load-shortening curves of a rectan-
gular plate subjected to compression
and lateral load
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Fig. 9 Effect of initial deflection and lateral
load on load-shortening curves of sim-
ply supported rectangular plates sub-
jected to uniaxial compression
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Fig. 11 In-plane stress distribution in rec-
tangular plates subjected to in~plane
and lateral loads
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Fig. 16 Plastic mechanism of stiffeners subjected
to compression and lateral load
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Fig.17 Load-shortening curves of a plate
subjected to uniaxial compression
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Fig.18 Load-displacement relation of a square
plate subjected to pure shear
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Fig.19 Load-shortening curves of a stiffened
plate subjected to uniaxial compres-
sion
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Fig. 21(a) Ultimate strength of rectangular
plates subjected to compression
and lateral load
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Fig.21(b) Ultimate strength of rectangular
plates subjected to compression
and lateral load
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Fig.22(a) Example structure, boundary
condition and applied load
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Fig.22(b) Level of initial imperfections and
lateral load in each element
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Fig 22(c) Load-displacement relationship
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