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A BEAM THEORY CONSIDERING CROSS-SECTIONAL DEFORMATION DUE TO
TORSION APPLICABLE TO ARBITRARY CROSS-SECTIONS

Yohei SUDA and Isao SAIKI

A beam theory with cross-sectional deformation due to torsion applicable to arbitrary cross-sections is
proposed. In this theory, the magnitude of the warping, which is independent of the angle of twist, is
introduced. The cross-sectional deformation mode is obtained numerically by a finite element analysis of
the representative volume element with periodic boundary conditions. This homogenization process makes
the present theory applicable to arbitrary cross-sections. The deformation mode is used to obtain the cross-
sectional parameters appeared in the derived governing equations. The result of the proposed method for a
beam with heterogeneous cross-section shows good agreement with the result of finite element analysis.

12



