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Abstract

A displacement —based finite element method is presented for the geometrically nonlinear analysis
of eccentrically stiffened plates.

The nonlinear degenerated shell and eccentric isobeam (isoparametric beam) elements are formu-
lated on the basis of total Lagrangian and updated Lagrangian descriptions. To describe the stiffener’s
local plate buckling mode, some additional local degrees of {reedom are used in the eccentric isobeam el-
ement. The eccentric isobeam element can be effectively employed to model the eccentric stiffener just
like the case of the degenerated shell element.

A detailed nonlinear analysis including the effects of stiffener’s eccentricity is performed to esti-
mate the critical load and the post buckling behaviour of an eccentrically stiffened plate. The critical

buckling loads are found higher than analytic plate buckling load but lower than Euler buckling load
which are the buckling strength requirements of classification society.
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Table 2 Critical buckiing stress and modes

unit : N/ mm

Model Critical stress Remark
1. 2. 3. 4.
205. | 234. | 245. | 262. T.L. & eigen.
PLPL | 210. | 239. | 246. | 264. UL. & eigen.
210, | — 306. | - UL. & non.
212. | 239. | 241. | 255. T.L. & eigen,
PLIB | 212. | 239. | 242. | 255. UL. & eigen.
214, | - - - U.L. & non.
PLATE[ 194. *
BEAM 343. * %

1,2,3,4 : number of half —waves, local and glo-

bal buckling mode.
T.L. : toatl Lagrangian approach.
U.L. : updated Lagrangian approcah.
eigen. : eigen value problem.
non. : nonlinear path approach.
* : Buckling stress of simply supported

flat plate.

% * : Euler beam buckling stress with full

effective width. (simply sup-

ported at each end)

the fourth mode —~—
Fig. 7 Buckling modes of PLPL model
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