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Solution of Generalized Coordinate for Warping for
Naturally Curved and Twisted Beams

YU Aimin', YI Ming’
(1.Key Laboratory of Solid Mechanics of MOE, Tongji University,
Shan ghai 200092, P .R. China;
2. Institute of Automobile, Tongji University , Shanghai 200092, P. R. China)

Abstract: A theoretical method for staic analysis of naturally curved and twisted beams under com-
plicated loads was presented, with special attention devoted to the solving process of governing equa-
tions which take into account the effects of torsion related warping as well as transverse shear defor
mations. These governing equations, in special cases, can be readily solved and yield the solutions to
the problem. The solutions can be used for the analysis of the beams, including the calculation of var-
ious internal forces, stresses, strains and displacements. The present theory will be used to investi-
gate the stresses and displacements of a plane curved beam subjected to the action of horizontal and
vertical distributed loads. The numerical results obtained by the present theory are found to be in very
good agreement with the results of the FEM results. Besides, the present theory is not limited to the

beams with a double symmetric cross section, it can also be extended to those with arbitrary cross
sedional shape.

Key words: naturaly curved and twisted beam; St. Venant torsional warping function; generalized
coordinate for warping; the minimum potential energy prindpal; variational equation



