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Fig. 1 Displacement mode of thin wall beam
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Fig.3  Boundary conditions and cross — sectional shape of beam
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Table 1  Relation of Convergence of

buckling load and frequency

Natural
vibration 1 0.1 0.01 0.001 0.0001 0.00001

frequencies

Buckling
loads 133997 134159 134161 134161 134161 134161
of stability

Relative
0.1222% 0.0015% 0.0000% 0.0000% 0.0000% 0.0000%

error
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Table 2 Contrast of the buckling load

Ratio of span Theoretical Maximum
to heighri calculating value Beam88 - Beam189 relative error
5 4212691 3954100 3902200 7.37%
10 1188601 1165000 1150900 3.17%
20 400001 386960 383330 4.17%
40 134161 124260 123070 8.27%
60 64051 58083 57935 9.55%
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STABILIZATION SOLUTION IN BERNOULLI-EULER
THIN-WALLED BEAM CONSIDERING COUPLED

COMPOUND BENDING AND TWISTING °

Huang Junyi' Wang Yong® Luo Qizhi’*
(1. Guangzhou Luban Construction Waterproof and Reinfrcing Material CO. . TLD ,Guangzhou 510665 ,China)
(2. School of Civil Engineering and Transportation ,South China University of Technology, Guangzhou 510641, China)
(3. School of Civil Engineering ,Hunan University ,Changsha 410082, China)
(4. Department of Civil Engineering and Architecture, Foshan University, Foshan 528000, China)

Abstract Based on the theory of thin-walled structures, the stability of coupled bending and torsional vibration
of thin-walled beam was researched. According to the variation method and energy principles in mechanic, the
oscillatory differential equation of Bernoulli-Euler thin-walled beam was deduced. The effect of axial force on the
structure was considered, and then the characteristic equation of critical force was built. Finally, the analytic so-
lution of differential equation was deduced by using method of order reducing and sweep method of axial force
modifying. Calculation examples show that the results are convergent and agree well with the results of finite ele-

ment method, which prove the effectiveness of this method.

Key words Bernoulli-Euler thin-walled beam, coupling of bending and torsional, critical force, analytic

solution
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