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NOTE ON THE OPTIMAL DESIGN TO THE STABILITY OF
CLAMPED COLUMN UNDER AXJAL COMPRESSION

Cheng Kengtong Zhong Wanxie

(Research Institute of Engineering Mechenics Dalian Imstitute of Techuology)

Abstraet

The optimal design ¢f clamped ecoluzun under axial eompression is a classical pro-
blem. Instead of the single buckling mode eriterion, as Olhoff and Rasmussen (1976)
pointcd ot thal therein two buckling modes associated with the criterion of the degene-
rate case must be considered. Olhoff has also deduced the necessary condition for this
criterion [(11) in text] and solved the clamped optimun column problem.

But one can find that the Olhoff necessary condition is somewhat vague. According
to the theory of eigenvalue problems, if eigenvectors y, and y. correspond to the same
eigenvalue A, then any linear combination of them Ty; + By, is also an eigenvector. But
if y.=y: and Y..=71Y,+BY. are substituted into (11), it is found that the equality will
be violated in some cases.

In this paper, the sensitivity analysis to the optimal degenerate design is carried
out first. Based on the extremum Rayleigh quotient principle, the trial functions can
be selected in the degenerate eigenfunction subspace when the cross-section distribution
[(15) in text] is very close to the optimal design a(x), the purturbed eigenpairs can be
expressed as [(27) in text] and [(30) in text].

The purturbed eigen-functions are independent on the small parameter ¢, and are
termed as limiting modes to the purturbation da. It can be varified that [(34), (35)
in text] and the optimum ecriterion becomes [(36) in text].

The braced term can not be taken out of the integral directly, for ¥, and y. depend
also on da. Only when condition (34) is satisfied, the braced term in (36) keeps un-
varied with 8a. So the Olhoff condition must be revised as [(43) in text].

Only when y; and y, are specially selected, such that [(44) in text] can then (43)
reduces to Olhoff condition. In Olhoff’s papar the iterating algorithm just ensures the
eq. (44) be satisfied,



