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A High-accuracy Composite Laminated Beam Model Based on
Generalized Variational Principle and Zigzag Theory
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Abstract: A high-accuracy bending and free vibration model of composite laminated beam is devel-
oped based on generalized variational principle and zigzag theory. To predict the mechanical behav-
iors accurately, the following two-step processes are implemented in this paper. Firstly, the linear
functions are employed to insure that in-plane displacements through the thickness direction (the
direction of = axis) are of the zigzag form. Secondly, the interlaminar stresses which satisfy a prior
continuity conditions at the interface and free conditions at the surface are derived with the aid of
the Elasticity equilibrium equations. Therefore, the transverse shear correction factors are not re-
quired. Moreover, the Reissner’s Mixed Variational Theorem is employed to derive the governing
equations and the boundary conditions. A simply supported cross-ply beam model is taken as an il-
lustrative example. the problem of static bending and free vibration are analytically solved. Illus-
trative examples indicate that the displacements, stresses and natural frequencies predicted by
present model are accurate which demonstrates the correctness and reliability of present formula-
tion.
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Fig. 1 Schematic figure of a laminated composite

beam subjected to transverse loads
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Fig. 2 Schematic figure of a simply supported beam
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