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Mechanical behavior of a laminated plate with viscoelastic interfaces

under long-term loading

ZHI Jun-jing, YAN Wei*, LEI Ting-jie, ZHENG Ji
( Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: The mechanical behavior of an angle-ply laminated plate with imperfect interfaces is investigated
based on state space technique. The Kelvin-Voigt viscoelastic law is adopted to depict the interfacial properties.

In order to study the time-dependent responses of the laminates under long-term loading, a set of state
differential equations related to interfacial sliding are established through the recurrence relations in the time
domain. The exact elasticity solutions can then be obtained at any time. Comparison study with existing

numerical results by other researchers is conducted to validate the present analysis. Further study shows that the

interfacial imperfection influences the mechanical properties of the composite laminated structures evidently,

and reduces the bearing capacity and the global stiffness of the laminate.

Key words: viscoelastic interfaces; angle-ply; laminated plate; state equation; exact solutions



