©
2019 2021

Agricultural greenhouse with wind resistance using a stabilized structure by
tension
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The purpose of this study is to design an greenhouse with excellent economic
efficiency and structural stiffness by introducing a stabilized/stiffened structural system with
tension, which is lightweight and has high rigidity mechanical properties, into the greenhouse. For

a structural system that is stabilized and stiffened by tension, it is necessary to obtain a
self-equilibrium shape by a hybrid element of beam elements and membrane elements in order to
realize an arched frame.

As for the research results in this research, we performed form-finding analysis of the self-
equilibrium shape of cables, membranes, and beam elements by the finite element technique with
coordinate assumption in three-dimensional space, and confirmed the existence of an allowable
solution by stress deformation analysis. This makes it possible to design a lightweight and highly
rigid agricultural greenhouse.
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