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ANALYSIS OF NONCONSERVATIVE ELASTIC STABILITY
OF FRAMED STRUCTURES BY DISPLACEMENT METHOD
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Fig. 4 Nodal follower forces and torques.
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Fig. 5 Eigenvalue curve of Beck’s problem.
Table 1 Minimum crititical
Loads 9y for Beck’s
problem
Beck’s solution® 20.05
Proposed k=10 19.97
method k=20 20.02
k=10 19.89
F.D.M® k=50 20.04
k=100 20.05

F.D.M. ={inite difference method.
k=number of division.

—— with damping
---~ without damping

k)

Fig. 8§ Eigenvalue curve of Beck’s problem with
damping, where each element of diagona-
lized damping matrix are equal, i.e., 2ho,
(damping constant £2=0.05).
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Fig. 7 Orthographic projections of eigenvalue
curve of 1st mode for Beck’s problem
when each element of the diagonalized
damping matrix are equal.

Fig. 8 Eigenvalue curve of Beck’s problem
with damping, where elements of the
diagonalized damping matrix are
different from each other, i.e., 2hw;
(damping constant A=:0.05).
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Fig. 9 Orthographic projections of eigenvalue
curves of 1 st mode for Beck’s problem
when elements of the diagonalized
damping matrix are different form
each other.
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Fig. 10 Columns subjected to the uniformly
distributed tangential follower force.

Table 2 Minimum critical loads %4, for columns
subjected to the uniformly distributed
tangential follower load

Boundary | Proposed F.D.M. "™ { Galerkin’s
condition | method | 1. 1o k=50 ! k=100 method
Case 1 | 40.17*%| 39.53 | 40.03 | 40.05 | 40.7®
Case 1I 58.83* 54 .96 56.92 ! 56.99 57.95™
Case W 19.14% 18.78 18.95 18.95 18.96 ™
Case VI 83.71% 76.34 80.09 80.22 81.37"

* divergence, ** flutter.

'

0 500 1000 1500 E 2000

Fig. 11 Eigenvalue curves of columns subjected
to the uniformly distributed tangential

follower force.
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- with damping
L e-without damping

Fig. 12 Eigenvalue curves of a column simply
supported at both ends with damping,
where each element of the diagonalized
damping matrix are equal (A=0.05).

Fig. 13 Eigenvalue curves of a column simply
supported at both ends with damping,
where elements of the diagonalized
damping matrix are different from
each other (£=0.05).
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Fig. 14 Orthographic projections of eigenvalue
curves of 1st mode for a column simply
supported at both ends.
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Fig. 15 Eigenvalue curves of columns
subjected to the torques.
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Fig. 16 Axrch subjected to the normal
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