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Analysis of Composite Laminate Beams Using Coupling
Cross Section Finite Element Method
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Abstract: Beams and plates manufactured from laminates of composite materials have distind advan-
tages in a significant number of applications. However, the anisotropy arising from these materials
adds a significant degree of complexity, and thus time, to the stress and deformation analyses of such
components, even using numerical approaches such as finite elements. The analysis of composite lam-
inate beams subjectedto uniform extension, bending, and/ or twisting loads was performed by a novel
implementation of the usual finite element method. Due to the symmetric features of the deforma-
tions, only a thin slice of the beam to be analysed needs to be modelled. Conventional three dimen-
sional solid finite elements were used for the structural discretization. The accurate deformation rela-
tionships were formulated and implemented through the coupling of nodal translational degrees of free-
dom in the numerica analysis. A sample solution for a rectangular composite laminate beam is pre-

sented to show the validity and accuracy of the proposed method.

Key words: composite material; beam; coupling equation; finite element method; extension; bend-

ing; torsion



