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Creative Design of Optimized Light Structures learned from Geometrical and
Organizational Structure of a Bamboo with Nodal Structures
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ABSTRACT Several approaches have been used to achieve a least-weight or stiffness-
maximization design. In this paper, bamboo structures that realize a rational profile in
the biomechanical method are studied from the viewpoint of the mechanical properties
of cylindrical structures. First, the organizational structure of bamboo test:pieces and
their nodal diaphragm are investigated experimentally, and the results are reflected in
the bamboo test pieces’ structural pier model. Second, the feedback model is applied to
a cylindrical steel pier which was buckled locally by the Hyogoken-Nanbu Earthquake.
The local buckling strength of this pier, the bamboo model and the feedback model are
compared to find out the optimization design for a cylindrical structure with a nodal
diaphragm.
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	(4)* 竹節の形態組織構造から学ぶ軽量最適化構造の創造設計

