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On the perturbation analysis of interactive buckling in nearly symmetric structures

by solving a sequence of linear problems where the stiffness operator is the simpler one of the symmetric structure. Then the non-linear equilibrium equations as previously illustrated are derived.

CONCLUSIONS

The non-linear interaction between several buckling modes in nearly symmetric structures has been investigated. The interest has been focused on a perturbation method capable ofcorrectly describing the non-linear equilibrium paths of the perfect and imperfect structures. It has been shown that the standard perturbation method formulated by Budiansky fails whenever a small parameter x which describes the asymmetry of the system approaches zero. thus preventing the recovery of the solution of the symmetric system. This drawback can be overcome for a restricted class of structures by shifting cubic terms which are responsible for the asymmetry behavior from second order to third order perturbation equations.

A system with two de_crees of freedom has served to explain the problem and to show the role played by post-bifurcated paths in the description of the mechanical behavior of the structure.

An alternative method which follows the Galerkin approach has then been discussed by showing differences and analogies with the standard method. It is seen that the Galerkin method is more general and does not exhibit the drawbacks of the standard method in that the load-displaccmcnts law is determined by solving equations where all non-linearities of the problem appear at the same level. The method can then be specialized to analyze nearly symmetric structures by considering the actual system as a perturbation of a properly chosen symmetric system. In this way. the displacement fields are obtained by solving linear equations whcrc the stilTncss operator is the simpler one of the symmetric system.