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Abstract
For the problems of membranes containing a circular hole, intrinsically belonging to the multi-connected problems, the method of fundamental solution (MFS) has to distribute the collocation points among both the interior and exterior regions outside of membranes. However, such scheme usually leads to the appearance of spurious eigensolutions. Seeing that other auxiliary methods (e.g. Burton-Miller method) are necessary to circumvent this drawback, an improved approach is presented in this work. The key hinges on replacing the fundamental solution with the Green’s function fulfilling the boundary condition on the surface of the circular hole. This improvement is called the method of Green’s function (MGF) corresponding to the MFS. Since the boundary condition on the surface of the circular hole has been satisfied automatically, collocation points among the interior region outside of membranes are not needed anymore. Consequently, the number of collocation points decreases, reducing the dimension of the system matrix; and further, the computation time diminishes. It is worth emphasizing that spurious eigensolutions are excluded in the present approach. For the problems of circular membranes with a concentric circular hole in particular, the nonexistence of spurious eigensolutions can be proved theoretically. Although the method presented herein is only feasible for the problems of membranes containing a single hole with circular shape, it will also be feasible for those with other shapes when the corresponding Green’s function is available. 
Keywords: method of Green’s function, membrane, circular hole, mode shape


































































































































































































































































































































































































































































PAGE  
National Taiwan Ocean University

Department of Harbor and River Engineering

Mechanics, Sound and Vibration Laboratory


