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Let us consider the simple symmetrical plane structure shown

in Fig. la ubich consists of rigid bars and elastic springs,

connected by hinges. The degree of freedom of movements is

a) b) c)
Fig.l

two. The symmetrical load can cause symmetrical (Fig. lb) or

antisymmetrical (Fig. Ic) buckling. The critical loads ~hich

belong to these buckling modes are denoted by ~s and

~ respectiveiy:

Fig. 2

Assuming different loads acting on the left and right bar

(Fig.2), it can be aho~m that the critical ~oads (~c~)are the

roots of the following equation of the second degree:

Consequently, in ~he case of special non-symmetrical load

arrangements shown in Fig.3, the critical load can be

calculated from the geometric, arithmetic and harmonic means
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of ~s and ~. By investigating some similar structures we

have obtain the same result, namely that the critical load

Fig.3

of a non-symmetrically loaded symmetrical structure can be

obtained    from    the    critical    loads belonging to the

symmetrical    and ~ntisymmetrical buckling modes of the

symmetrically loaded structure on the basis of (1). Now the

question arises whether this strange behaviour is a general

feature of "symmetric" eigenvalue problems. Ti~e answer is

no, but .e can give the conditions .ith the aid of .hich it

can be decided .hen this behaviour occurs.

Let us introduce the following bilinear functional:

.here ~ , % , ~ , ~ are the elements of the real inner

product (pre-Hilbert) space "~ ,which form the vector :
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and A1 , 8~, .... ,A~, B~etc. are lznear operators of ~(" .
deal with the

stationary

eigenvalue p.roblem. Assuming symmetrical loading, i.e. ~ =1
and P~=O, we obtain the eigenvalue parameters ~and ~which

belong to the eigenfunctions

respectively. In the case of non-symmetrical load, the

criticai ioad c@n be caIcuIated on the basis of (I) oniy if

where ,X is a scalar, and C~ is the adjoint operator of C4,

see ~llegedOs and Koll~, 1989a] .

The results can be used for the investigation of discrete

and continouos probiems as weIi , among others for the

flexurai wrinkiing of sandwich paneis ~llegedOs and Koll~r,

¯ 1989a,b| .
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