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Abstract

In this paper, a finite element structural analysis for thin-walled open-section
composite beams with elastic couplings has been performed. The analysis includes the
effects of transverse shear across beam sections, torsion warping and constrained
warping. Reissner's semi—complementary energy functional is used to obtain the beam
stiffness coefficients. The bending and torsion related warpings and the shear correction
factors are obtained as part of the analysis. The resulting theory describes the beam
kinematics in terms of the axial, flap and lag bending, flap and lag shear, torsion and
torsion-warping deformations. The static response has been validated against finite
element predictions, closed form solutions, and experimental data for rectangular solid

warping,

and I-beams with elastic couplings. The free vibration results are also compared with

available literature.
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Fig. 1 Geometry and coordinate
systems of an
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Fig. 2 Shell forces and
moments .
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Fig. 3 Comparison of twist angles for a

symmetric I-beam under unit tip torque.

Fig. 4 Finite element meshes used for
MSC/NASTRAN.
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Fig. 5 Twist angles as a function of ply

angles for composite I-beam.
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