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Research on Bionic Bamboo Joint Anti-typhoon and Anti-toppling Design of
Wind Turbine Tower
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Abstract : Aiming at the catastrophic accidents such as tower buckling and collapse of wind turbines in typhoon—
prone coastal areas, this paper proposes a bionic wind turbine tower design with non—uniform stiffness
based on the "bamboo node" structure. Inspired by the excellent wind—resistant and anti-lodging
biological characteristics of bamboo, the effects of bionic node spacing, height, and rib distribution on
the modal and buckling performance of the tower were studied through Finite Element Analysis (FEA).
The results indicate that the bionic node design significantly improves radial stiffness and alters local
instability modes, demonstrating a superior load transfer mechanism under high—intensity typhoon
loads.
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