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Variational Principle of Hybrid Energy and the Fundamentals
of 3-D Laminate Theory——A New Approach for the
Analysis of Interlaminar Stresses in
Composite Laminates

Huang Qian

(Concordia Universily, Montreal, Canada; Shanghai University of Technology, Shanghai)

Abstract

This paper discusses the discontinuity of stresses and strains at interlaminar
surfaces of composite laminate and presents a 3-D laminate theory for composite
materials, This paper also presents a new type of elastic energy based on the glo-
bally continuous variables in laminates, different from the traditional potential
energy and complementary energy, Then, a variational principle corresponding to
the 3-D laminate theory is developed, The theory and the principle could be a
basis of verifying the 2-D laminate theory and determining the interlaminar

stresses near the free edges,



