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In the growth process of trees, a mechanical support function is indispensable for securing a stable structure
that can withstand the own weight and wind pressure. A remarkable feature of trees is the stress uniform
distribution; i.e., they grow their trunks and branches autonomously so that the stresses generated on the
surface are uniform. But this established idea poses a following question: what shape of tree branches can
achieve such a uniform stress distribution? In the present work, we have calculated the equilibrium state of
amain branch, which was affected only by its own weight, within a small deformation range, and examined
the effects of the branch tapering and cross-sectional shape variation on the deflection curve and stress
distribution of the branch. We have found that the bending stress distribution can reach an almost uniform
stress distribution under certain geometric conditions with respect to the outer shape.
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Fig. 1 Deflection curve of the parabolic tapering branch
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Fig. 2 Bending stress of the parabolic tapering branch
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Fig. 4 Difference in the growth of branch root under different load
conditions. After from Ref.[3]
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