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Fig. 1 Vibration types of eigenfrequencies
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Vibration of a thin plate on Winkler foundation with
completely free boundary by finite cosine integral transform method

ZHONG Yang , WANG Guoxin, SUN Ai-min

(' School of Civil and Hydraul . Eng. , Dalian Univ. of Techhol. , Dalian 116024, China )

Abstract The theoretical solution of eigenfrequencies and vibration models of rectangular thin plate
on foundation with completely free boundary was derived by the double finite cosine integral transform
method. In the analytical process, the elastic foundation was regarded as Winkler foundation model.
Due to the basic dynamic elasticity equations of the thin plate on elastic foundation were only used and
it does not need to select in advance the deflection function arbitrarily, therefore, the solution
obtained directly by mathematic method is reasonable and theoretical. The correctness of formulations

and method is proved by a numerical example.

Key words elastic foundation; rectangular thin plate with completely free boundary; eigenfrequencies

and vibration models finite cosine integral transform



