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Application of Finite Element Method to the Nonconservative Problems
of Elastic Stability of Thin Walled Members with Open Cross-section

Tadayoshi AIDA, Shingo IwWASA and Takanori SAGA

Abstract

The differetial equations and the corresponding mechanical boundary conditions governing the dynamic

instability due to the distributed follower forces are obtained from the principle of virtual work. The

finite element method is applied to stability analysis of structural systems subjected to the uniformly

distributed and concentrated follower forces. In obtaining the above equations and applying the finite

element method, the initial torsional moment M} is regarded as the nonconservative moment. Initial

stress matrices Knp and Kn, due to nonconservative component of follower force are derived.
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Fig. 4 Nodal forces and displacements.
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Fig. 5 Additional nodal forces by follow.
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Table 1 Critical values of columns
Loading Boundary FEM F DMP? Displacement® | Galerkin
Condition Condition k=5 k=10 | 2=50 | k=100 | Method (2=10) Method!?
Concentrated . _
follower force Fix-Free 7»=20.01] 19.87 | 20.04 | 20.05 19.93 20. 05
uniformly Fix-Free 7¢=40, 13| 39.53 | 40.03 | 40.05 40.17 40. 082
Fix-Pin 7¢=57.13| 54.96 | 56.92 | 56.99 58. 83 57.068
distributed . _
Pin-Pin 7¢=18. 96 18.78 | 18.95 | 18.95 19, 14 18. 956
follower force | Fix-Fix 7¢=80.63| 76.34| 80.09 | 80.22 83.71 80. 402
Concentrated . —
follower torque Fix-Free 7m=0.710 0. 709
uniformly distribu . —
ted follower torque Fix-Free 7m=1.157
| )l_ 30! 29.85 (31.76 )
T P
2 X o |
G o {.[GK_ _ 10 0] 20.07(20.11)
=
2 ELS
100 unit: mm 10;
Fig.6 Cross-section of member.
0
0
60|
53.29 (51.83)
_ / Fig.7 Eigenvalue curves of column subjected to
"'E_- ﬁ‘o- /q the uniformly distributed follower forces.
20 f WTFRORB I HEDOEIMC L D 7 5 » 2 IEES
BT EHRELNTHS.
486.0 .
0 . ) . 5. & [0
0 100 200 300 , 500 500
-mAL SATGEB 1k T B WA OB R DL

Fig.8 Eigenvalue curves of column subjected to
the concentrated follower forces.

Fig. 8 W EL BRI 1% Z1F 2R OBE Al &
BERMEE RS, HRY 5 S9% L TAMFELEAL
TR TH S, HFDIERADMHEIL Galerkin #:0 3
FOEUR T, AR D 1 Kk & 4 KIEBNT Fig.6 ©
y BB 5 MITIRBI TH 5 2%, 2%k & 3K 2 Bl
B2 L z b ORU Y DERIEE TS 5.
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