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Table 3. Critical loads(n=q§L“/w2EIo)
for Hauger’s problenm

L/r T~B E-B
10 5.127 15.259
15 8.452 15.259
20 10.645 15.259
25 12.004 15.259
50 14.321 15.259
100 15,016 15.259
500 15.251 15.259
1000 15.258 15.259
T-B Timoshenko beam theory

E-B Euler beam theory
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— = - 0 ) > 2
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w S “ N
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0
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0
0
0

3.
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Table 6(b).
tapered plates simply supported on all edges;

Values of mazwpho/DU for linearly

b/a=1.0, a=1.0

Classical Solution
Rayleigh-
Ritz

Present, M=11
50

F S M

29.209 29.209 29.184
72,351 72.554 61,733 71.960 72.388
144,590 144.726 | 109,853 142.289 143.951

- 246.327
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116.540 116.531
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- 289.981
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190.187 190.
- 261.

165.241 239.945 243.609
61.378 71.209 71.616

92.004 115.028 116.132
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186.204 280.257 286.693
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135.642 186.191 185%.083
172.743 254,529 259.910
218.393 348,570 358.565
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b/a=1.0, o=0.6
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a a a
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ho hg ho
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Eigenvalue Analysis of Beams and Plates Including Shear
Deformation and Rotatory Inertia by the Collocation Method

Takashi MIKAMI*# and Jin YOSHIMURA*

In this paper, the collocation method is applied to the eigen-
value problems in structural mechanics. The collocation points are
given by the roots of the orthogonal polynomial. In formulation,
in order to decrease the computational effort, the eigenvalue
equation is written in terms of the solution at the collocation
points rather than the coefficients in the trial functions.

To investigate the applicability of the method, this paper
deals with the stability problems of columns under non-conservative
loads according to Timoshenko beam theory and the free vibrations
of Mindlin plates.

From the numerical results presented in this paper,

the following conclusion can be drawn;

(1) The method is suitable for the problems considered due to
its simplicity, generality, and straightforward solution
procedure.

(2) Both self-adjoint and non-self-adjoint problems can be
handled easily without special treatment.

(3) High accurate results can be obtained even with a reasonably
small number of collocation points.

* Department of Civil Engineering, Hokkaido University, Sapporo



