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ABRSTRACT

Althouah considerable advances have been made in numerical
optimisation strategies for structural design, the possibility of
multiple optima, and the risk of achieving a sub—optimal (lozally
optimum) solution still remain. Currently only combinatorial
optimisation methods can be expected to overcome this problem, and
they are computationally very expensive. Not all instances of
structural optimisation are associated with nanconvexity,and the
convex problems can be solved guite inexpensivelyi; unfortunately there
does not exist a simple rule for classifying structures as convex or
nonconvex with respect to optimisation: they may be of either tyue
depending on the numerical constonts invelved. An unde~standing of the
shape and connectivity of the Teasible domain would help toward
finding such a classification rule. The boundaries of the fzasible
domain are formed by the stress and displacement constraints. In
statically determinate structures these would be hyperplanes in an
eppropriately chosen sst of coordinates. In indeterminate problems the
boundaries become slightly curved, and the curvature may sometimes be
of the nonconves type. This has been found in transversely loaded beam
grillage problems, for etample. If some member areas are allowed ta
vanish, then the correcponding stress limits will na longer apply:
slso, there are now several possible structural configurations of
various degrees of lndeterminacy. Usually this leads to a feasihle sst
cansisting of disjoint subsgts, and the overall nonconvexity of the
preplem s compounded. It is temptimg to kelieve that this situation
can be prevented by imposing finite lower limits en the arsas. However
recent numerical studies by the authors indicate that this conjecture
is fTzalse. An example will be presznted wherein the Teasible domain is
made of disicint lobes even when all merbers are constrained to remain
nressnt 1n fhe struchture. s far as the development of optim sation
=ofTtware @ chages 1w toncerned, this result suggests that the method
used shouwld be clasely mitched to the class of structures for which
the pachace 1s dectined.
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