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Dynamic Analysis of Naturally Curved and Twisted Rods with Finite Rotations
* *%
s S. N. Atluri
By Masashi Iura and S. N, Atluri

The objective of this paper is to analize a dynamic behavior of highly
flexible 3-dimensional rods with finite rotations. The case of conservative
force loading, which may also lead to configuration-dependent moments, is
considered. Using the Lagrangian components of rotation tensor, a symmetric
tangent stiffness matrix is derived at all times even thogh an external moment
is applied. In the total Lagrangian description, the consistent mass matrix
depends nonlinealy on the rotation parameters. An apparent damping matrix

is derived from th effects of finite rotations. A Newmark time-integration
scheme is employed to integrate the semi-discrete finite element equation in
time. Several numerical examples are presented to illustrate thevalidity of
the theoretical methodology developed in this paper.
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