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A STUDY ON ESTIMATION OF ULTIMATE STRENGTH OF
STIFFENED PANELS BY FINITE ELEMENT METHOD

Nobutoshi MASUDA 1, Takeo NISHIWAKI 2,
Masaru MINAGAWA 3, Shigenori HAYASAKA 4

SUMMARY

A refined materially and geometrically nonlinear analysis method is
presented for the estimation of ultimate strength of stiffened panels.
The method is based on the one developed by Yoshida, Masuda and
Matsuda in which six degree of freedoms per each node including in
plane rotational displacement, and coordinate itself rather than mere
displacement plays important role in describing equilibrium. In order
to make calculations more economic, stiffeners are to be modelized by
off-set beam element. But it is pointed out that the conventional
method to derive off-set beam element by coordinate transformations
gives incorrect stiffnesses. Thus, a new off-set beam element is
derived on the bases of a displacement field directly defined through
plate element nodal displacements.

This off-set beam element is introduced to the analysis system, and
through numerical calculations accompanied by comparisons with other's
results, it is confirmed the effectiveness of the method in analyzing
nonl inear behavior and ultimate strength of stiffened panels.

Finally, the method is applied to the ultimate strength analyses of
plane and curved stiffened panels under shear loading. Approximating
accuracy and problems are discussed through the comparisons of the
calculated results with the experimental results conducted by Nakai et
al.. :

1.M.JSCE, Assoc. Prof., 2.M.JSCE, Prof., 3.M.JSCE, Research Assoc.
Dept. of Civil Eng., Musashi Inst. of Tech., Tokyo 158.
4.M.JSCE, Engineer, Defense Facility Agency, Tokyo 107.

528



