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On the Influence of Damping Affected to the Elastic Stability
of the Structures Subjected to the Nonconservative Loads

Tadayoshi Aipa and Kenichi Namiki

Abstract

In this paper applying the analytical method of nonconservative elastic stability of framed structure, which
has been represented by authors in Ref. 7), the influence of damping affected to the elastic stability is re-
examined. It is assumed that damping force proportional to a derivative of displacement with respect to
time is considered and damping matrix can be diagonalized by modal matrix.

It is confirmed that there is no effect of damping on the critical load of a elastic system which a divergence
instability phenomenon is happened in the case without damping and, in a elastic system which a flutter
instability phenomenon is happened in the case without damping, i.e., Beck’s system, damping have a stabiliz-
ing effect if each element of the diagonalized damping matrix are equal and it have a destabilizing effect
if elements of damping matrix mentioned above are different from each other. But this study make it clear
that, in the problem of a column with nonconservative torque, damping have a stabilizing effect if it is large

even through elements of damping matrix mentioned above are different from cach other.
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Columns with the uniformly distributed tan-
gential loads
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Fig. 2 Eigenvalue curves of a column shown in Fig.
1 (a) without damping
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Fig. 3 Eigenvalue curves of a column shown in Fig.
1 (a) with damping, where each element of the
diagonalized damping matrix are equal, i.e.,
2hw; (damping constant ~=0.05)
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Fig. 4 Eigenvalue curves of a column shown in Fig.
1 (a) with damping, where elements of the di-
agonalized damping matrix are different from

each other, i.e., 2hw; (damping constant h=
0.05)
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Fig. 5 Orthographic projections of eigenvalue curves
of 1st. mode for a column shown in Fig. 1(a)
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Fig. 6 Eigenvalue curves of a column shown in Fig.

1 (b) without damping

Fig. 7 Eigenvalue curves of a column shown in Fig.
1 (b) with damping, where each element of the
diagonalized damping matrix are equal, i.e.,
2 hw, (damping constant £=0.05)
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Fig. 8 Eigenvalue curves of a column shown in Fig.
1 (b) with damping, where elements of the di-
agonalized damping matrix are different from
each other, i.e., 2hw; (damping constant 2= 0.05)
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Fig. 9 Orthographic projections of eigenvalue curve
of 1st. mode for a column shown in Fig. 1 (b)
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Fig. 10 Columns clamped at one end with noncon-
servative loads
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Fig. 11 Eigenvalue curves of a column shown in Fig.

10 (a) without damping
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Fig. 12 Eigenvalue curves of a column shown in Fig.
10 (a) with damping, where each element of
the diagonalized damping matrix are equal
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Fig. 13 Orthographic projections of eigenvalue curves
of Ist. mode for a column shown in Fig. 10 (a)
when each element of the diagonalized damping
matrix are equal

Fig. 14 Eigenvalue curves of a column shown in Fig.
10 (a) with damping, where elements of the di-
agonalized damping matrix are different from
each other (£=0.05)
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Fig. 15 Orthographic projections of eigenvalue curves
of Ist. mode for a column shown in Fig. 10 (2)
when elements of the diagonalized damping
matrix are different from each other
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Fig. 16 Eigenvalue curves of a column shown in Fig.
10 (b) with no damping and damping
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Fig. 17 Orthographic projections of eigenvalue curves
of 1st. mode for a column shown in Fig. 10 (b)
when elements of the diagonalized damping
matrix are different from each other
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