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Effect of Tapered Form and Hollow Cross-Section on Self-buckling Resistance
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Most plants have the tapered form because they all are required the rational resistance properties to the gravity.
In addition to the tapered form, the hollow cross-section can be expected to another effective method. However,
many tall plants don't have the hollow cross-section, and only have tapered form. The purpose of this study is
to clarify the effect of tapered form and hollow cross-section on self-buckling resistance. We modeled plants as
cylinder with various tapers and cavities. The theoretical solution of critical height was derived by effectively
using the boundary and mechanical conditions. As a result, in the volume constant conditions, the effect of
tapered form on the self-buckling resistance is almost same as the effect of the hollow cross-section.
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Fig.1 Calculation model
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(b) Volume constant
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Fig.2 Effect of tapered form and hollow cross-section on critical height ratio
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