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Analytical Solutions to Edge Effect of Composite
Laminates Based on Symplectic Dual System

YAO Wei-an', NIE Yi-zhu', XIAO Feng’

(1. State Key Laboratory of Structural Analysis for Industrial Equipment,
Dalian University of Technology, Dalian, Liaoning 116024, P. R. China;
2. Department of Computer Science, Dalian Medical University
Dalian, Liaoning 116044, P. R. China)

Abstract: In symplectic space composed of the original variables—displacements and their dual
variables—stresses, the symplectic solution for the composite laminated based on the Pipes-Pa-
gano model was established. In contrast to traditional technique, the symplectic dual variables
include displacement components as well as stress components, so the compatibility conditions
of displacement and stress at interfaces can be formulated simultaneously. After introducing in-
to the symplectic dual system, the uniform scheme, such as the separation of variables and
symplectic eigenfunction expansion method, can be implemented conveniently to analyze prob-
lem of composite laminates. An analytical solution for free edge effect of composite laminates
was gained, and it shows that the symplectic dual method is efficient for the analysis of com-

posite laminates.

Key words: composite laminates; edge effect; Pipes-Pagano model; interlaminar stresses;

symplectic dual system



