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Abstract;
approach for the analysis of the free vibration problems of

This paper presents a symplectic elasticity

rectangular plates with in-plane variable stiffness. Based on
the Hamiltonian variational principle, the problem is
formulated within the framework of state space and solved by
the method of separation of wvariables along with the
eigenfunction expansion technique based on the assumption
that the flexural stiffness of plate varies exponentially with
the length coordinate and the Poisson ratio is constant. Unlike
the classical semi-inverse methods where a trial shape function
is required to satisfy the geometric boundary conditions, this
symplectic approach proceeds without any shape functions and
it is a more rational and forward solution method. Exact

frequency equations of a Kirchhoff rectangular plate with in-
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plane variable stiffness are derived. Numerical results are
given and the effects of different boundary conditions, the
gradient index, Poisson’s ratio and aspect ratio on natural
frequency are studied through numerical examples.

Key words: in-plane variable stiffness; free vibration;

rectangular plate; symplectic elasticity
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