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THE PECULIAR STABILITY BEHAVIOUR OF HNON-SYMHETRICALLY
LOADED SYHMETRICAL STRUCTURES

by Istvdan llegedils and Ldszld P, Kollér
Technical University of Budapest

Let us consider the simple symmetrical plane structure shown
in Fig. la which consists of rigid bars and elastic springs,
connected by hinges. The degree of freedom of movements is

A\ ) Ay A a a
Py o P
W G—A:Zw‘vzg:f—-s A Wb

a) b) ey

Fig.1

two. The symmetrical load can cause symmetrical (Fig. 1lb) or
antisymmetrical (Fig. lc) buckling. The critical loads which
belong to these buckling modes are denoted by }5 and
}u_ respectively.

}(P*& AR-R)

AR

Fig.

Assuming different loads acting on the left and right bar
(Fig.2), it can be shown that the critical loads (\.)are the
roots of the following equation of the second degree:

e (BE = BY) AP (A + A +AJa= O . (1)
Consequently, in the case of special non-symmetrical load

arrangements shown in Fig.3, the critical load can be
calculated from the yeometric, arithmetic and harmonic means

221



of A and Xa. By investigating some similar structures we 4

have obtain the same result, namely that the critical load

2 Y A

R 3 i-m-s %-M-jjvv—[%—ﬁ
7 A {
A A A

Ar = { _;ov Ay = [—5‘;‘ + Aa]

TR B A o0
YA

>‘cr )‘s ka. >‘cf % )‘5 + Aﬂ
Fig.3

of a non-symmetrically loaded symmetrical structure can be
obtained from the critical loads belonging to the
symmetrical and antisymmetrical 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. The answer is
no, but we can give the conditions with the aid of which it

can be decided when this behaviour occurs.

Let us introduce the following bilinear functional:
A EN - ~ Y
"T""%<A«‘Ps; A 45> +7CB. 0, By +1<p, "PleZ"fs> * %_(E', o) B2 Pt }.'<Fi¢s, Fz‘{i}"’

+ %<G'“$¢\; c"-"Pa) - %_')\{ps[(cu%,cﬂb *‘(Cu "Pa; Cz‘-[’«)] LA Pq<c| ‘Ps } C’L‘P“> }

where ¢ , %k , ¢( , qk are the elements of the real inner

product (pre-Hilbert) space'jf ywhich form the vector :

Lﬂ =P
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and A, , By, ....,A,, B etc. are linear operators of & . We
deal with the

T = stationary !

eigenvalue problem. Assuming symmetrical loading, i.e. P, =1
and F,_=0, we obtain the eigenvalue parameters A$and A“which
belong to the eigenfunctions

5&5‘ ¢S gﬁ\= 0
"N
s ¢
0 dh
0 @h-
respectively. In the case of non-symmetrical load, the
critical load . can be calculated on the basis of (1) only if

crc,d =xCi C, o

where x is a scalar, and C: is the adjoint operator of C,,
see [Hegedﬁs and Kollér, l989a] .

The results can be used for the investigation of discrete
and continouos problems as well , among others for the
flexural wrinkling of sandwich panels [Hegedﬁs and Kollér,
1989a,b | .
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