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OUT OF PLANE STABILITY OF MONO-SYMMETRIC CIRCULAR
ARCHES
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Abstract: The differential equations of stability are derived by the principle of variation for arbitrary
thin-walled curved beams. When mono-symmetric arch is subjected to uniformly distributed radial load (uniform
compression) or to equal but opposite end moments (uniform bending), its in-plane displacements are uncoupled
with out-plane displacements, so it undergoes either in-plane flexural buckling or out-plane flexural-torsional
buckling. Theoretic solutions are obtained for mono-symmetric circular arches under uniform compression and
under uniform bending respectively. The equations are simple enough to be applied in engineering. Numerical
examples are presented to validate the equation, observing good agreement with the result calculated by finite
element software ANSYS and previous theoretical.
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Table 1  Flexural-torsional buckling load N,, of
Mono-Symmetric arch under uniformly distributed radial load

W [0l
0°  30°  60°  90°  120° 150° 180°
Lim %0 221.0 1213 4237 1525 494 098 0.0
Trahair 21 2211 1217 4249 1528 494 098 0.00
X(9) 2210 1213 4237 1525 494 098 0.00
TRt (13) 221.0 1209 4226 1522 493 098 0.00
HIRIc4: 2212 1233 4341 1559 505 1.02 0.03
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Table 2  Flexural-torsional buckling load M,,/M.,q of
Mono-Symmetric arch under positive bending

[ o
0°  30°  60°  90°  120° 150° 180°
Lim %% 1.000 0.608 0.364 0216 0.120 0.052 0.00
Trahair % 1,000 0598 0335 0.172 0.073 0.018 0.00
K(17) 1.000 0.612 0368 0218 0.119 0.048 0.00
faifezt21)  1.000 0.618 0377 0229 0.130 0.058 0.00
ARICA R 0990 0.604 0364 0219 0.123  0.053  0.00
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Table 3  Flexural-torsional buckling load M,,/M.,q of
Mono-Symmetric arch under negative bending

W

[0 o
0°  30°  60°  90°  120°  150° 180°
Lim %! 1.000 1568 2350 3274 4272 5310 6.369
Trahair %% 1.000 1.580 2.358 3269 4.253 5278 6.326
£(17) 1.000 1.570 2353 3275 4270 5305 6361
itk X2 1.000 1574 2356 3274 4265 5294 6345
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