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Instability of A Circular Beam due to Periodic Loads

Tsuneo TSUIJI

(Structural Engineering)

The dynamical out-of-plane instability of a circular beam with a thin-walled double symmetric

cross-section due to uniformly distributed radial loads, gq=qo+qscostt, is investigated in the

present paper.

The method proposed by Bolotin are used to determine the boundary of instability regions.

Equations used in analysis are nondimensionalized by using the characteristic values of the

out-of-plane buckling and vibration of the circular beam. These nondimensionalized equations

vield the unified instability regions for beams with different cross-sectional constants and central

angles.
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¢ o] 0.00 {025 | 050 | 0.75 |1.00 |0.00 |0.25 |050 |0.75 | 1.00
_, | Upper | 2.000 | 2.116 | 2.225 | 2.328 | 2.426 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
1 Lower | 2.000 | 1.876 | 1.741 | 1.593 | 1.429 | 1.000 | 0.986 | 0.940 | 0.852 | 0.721 -
- Upper | 2.000 | 2.116 | 2.224 | 2.327 | 2.424 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Lower | 2.000 | 1.877 | 1.743 | 1.596 | 1.432 | 1.000 | 0.985 | 0.939 | 0.854 | 0.717

oo Upper . | 2.000 | 2.119 | 2.231 | 2.338 | 2.440 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Lower | 2.000 | 1.873 | 1.736 | 1.586 | 1.421 | 1.000 | 0.985 | 0.937 | 0.850 | 0.711

Upper | 2.000 | 2.119 | 2.231 | 2.338 | 2.439 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

! Lower | 2.000 | 1.873 | 1.736 | 1.587 | 1.421 | 1.000 | 0.985 | 0.937 | 0.850 | 0.711
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14 | Upper |2.000 |2.119 | 2.231 | 2.337 | 2.439
Lower | 2.000 | 1.873 | 1.736 | 1.587 | 1.421
34 | Upper | 2.000 12,119 | 2.230 | 2.335 | 2.436
Lower | 2.000 | 1.874 | 1.738 | 1.589 | 1.423
|| Upper |2.000 |2.120 | 2.232 | 2.339 | 2.440
Lower | 2.000 | 1.874 | 1.737 | 1.588 | 1.422
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Table 3 Valuer of & at the boundary ofinstability regions
(C=u0, Ci=1, C;=10-4, Q=0.5)

Region First Second
a |goun~Hl0.00 |0.25 [ 050 | 0.75 |1.00 |0.00 [0.25 |0.50 | 0.75 | 1.00
Y Upper | 2.000 | 2.116 | 2.225 | 2.328 | 2.426 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Lower | 2.000 | 1.876 | 1.741 | 1.593 | 1.429 | 1.000 | 0.985 | 0.937 | 0.850 | 0.711
Yy Upper | 2.000 | 2.119 | 2.232 | 2.338 | 2.440 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
Lower | 2.000 | 1.873 | 1.736 | 1.586 | 1.421 | 1.000 | 0.985 | 0.937 | 0.850 | 0.710
y Upper | 2.000 | 2.119 | 2.232 | 2.338 | 2.440 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
* | Lower | 2.000 | 1.873 | 1.736 | 1.586 | 1.420 | 1.000 | 0.985 | 0.936 | 0.850 | 0.710
“Upper | 2.000 | 2.120 | 2.232 | 2.339 | 2.440 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
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Fig. 6 Distribution of instability regions
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