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ABSTRACT

For the stability analysis and design of slender vessels, geometrical neonlinearities

have to be systematically taken into acceount.

The purpose of the present paper is the description of the methods used and results

obtained in this connection.

Gecmetrical nonlinearities have to be taken into account when displacement gradients
can no longer be assumed infinitesimal. This phenomenom will be often combined with mate-

riel nonlinearities.

We shall alsoc analyze the contributicn of nonlinearities resulting from the variation
of applied forces with deformed structures. Allowances have to be made for this hypothesis

when structure buckling modes are relatively low.

During elastic-plastic collapse analysis, geometrical nonlinearities must be taken
into account, in particular because of the strain intensification occuring when local plas—

tic hinges appear. This aspect will be illustrated by the results obtained on slender vessels.

In the event of severe thermal loading on thin structures subjected to sharp mean
temperature variations, stability analysis results can be misleading since stability fac-
tors are seriously underestimated. This problem has been analyzed and this yields the

definition of suitable finite element model. These results will also be presented.

Another numerical difficulty arises in the case of stiffened shell structure buckling
when the instability involves the stiffeners. This problem was also sclved by means of a

suitable finite element medel.
Thus, results will concern three types of application

- Examples validating the integration of geometrical nonlinearities in the relevant

incremental material laws.
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Examples of creep-buckling interaction in which the amplitude of initial imperfections

increases by creep effect up to buckling.

Collapse analysis of complex shell structures under external pressure with initial imper-

fections and buckling of axisymmetric shell structures under axial loading.
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