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Abstract: Asymptotic analysis is a powerful tool for the mathematically rigorous design and analysis of anisotropic
beam structures. However, it has a limitation in that the asymptotic approach requires asymptotically correct boundary
conditions for higher-order solutions, which are often needed for beams weak in shear. A method utilizing Saint-
Venant’s principle was proposed in a previous work to improve the stress state of isotropic beams and plates. In this
paper, such a method is generalized for anisotropic beams, so that one does not need to consider the asymptotically
correct boundary conditions for higher-order solutions. Consequently, solving the recursive system equations is not
necessary, which makes the method very efficient in terms of accuracy and computational effort.
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Fig. 1 Through-the-thickness stress distribution predicted
by two different theories for the cantilever loaded
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Table 1 Ply material properties for the box beam Table 2 Comparison of the second-order strain vector

E, Er Gir Grr Vi VT e FAMBA Saint-Venant

141.96 9.79 6 4.83 0.42 up 6.289486x10'® 6.289769x10™'®
(GPa) | (GPa) | (GPa) | (GPa) (--)
Up -3.378605x10°"° -3.378473x10°™"
Us -3.063017x10° -3.063834x10°
X5t p=4.448N
i T {2 ) 1.831592x107 1.831589x107"
hz X 1 Xy
[=762mm h, T = Tt

Fig. 2 Cantilever beam with the thin-walled cross-section
subjected to the tip shear force
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Fig. 3 Cross-sectional dimension and geometry of the
thin-walled composite box beam
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