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POSTBUCKL ING BEHAVIOR OF SIMPLY SUPPORTED
RECTANGW AR PLATE WITH INITIAL DEFL ECTION
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Abdract The outer shell of shiphull is bascaly made up o diffened plates. Such type of gructure may buckle due to in-plane
conpresson. For the sake of utilizing the carrying cgpacity of plates to the utmog and lightening the gructure, engneers want the
thickness of plate to be as ardl aspossble. Therefore, the plate may be in the date of pogbuckling. It is a time consuming work to
carry through ronlinear finite dement method andydsfor a large number of diffened plates. It is codly for primary desgn. In order to
lve this problem, the pogbuckling behavior of plate should be andyzed fird. Afterwards, the width of buckled plate can be reduced
acoordingy. Wheredter , buckled plates can be taken for atached flange of the diffener , then overdl buckling of diffened plate can be
andyzed by linear finite dement method. Therefore, the explicit expresions for edge dress, average drain and diffness of rectangular
plate with arbitrary agpect ratio and initid deflection have to be derived. However , such research is scarce yp to now.

Wherefore , in this paper , the postbuckling behavior of a smply supported rectangular plate with initid deflection loaded dong two

opposte draight edges is andyzed usng von- Karman equetions. Frdly, the rectanguar plate with the apect ratio smdler than L is
andyzed. Thefirg three termsdf the double Fourier series are taken asthe deflectionfunction. Thefirg termof the double Fourier series
istaken asthe initid deflection function based on the Kmiecik’ s data acquired by measuring a great ded of ship plates in shipyard.
Wheredter , the rdative variables are trandormed to non-dimendond variables. Then the non-dimendond load is taken as perturbation
parameter. Afterward, the ron-linear dgebraic equations generated are lved goproximately usng a perturbation technique, which
facilities the development of explicit expressons for edge dress, average drain and diffness of rectangular plate with arhbitrary agpect
ratio. The dfect of initid deflection and agpect ratio on the pogbuckling behavior isd s gudied. It isevinced thet initid deflection can
reduce the in-plane diffnessof the plate didinctly. With the concept o equivaent rectanguar plae” and’ deflection method” proposed
by Ueda, dl the results acquired above can be easly gread to the plate with agpect ratio larger than 3
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