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with a Circular Cutout
by Independent Coordinate Coupling Method
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ABSTRACT

This paper is concerned with the vibration analysis of a simply—supported rectangular plate with
a circular cutout. Even though there have been many methods developed for the free vibration of
the rectangular plate with a rectangular cutout, very few research has been carried out for the
rectangular plate with a circular cutout. In this paper, a new methodology called independent
coordinate coupling method, which was developed to save the computational effort for the free
vibration analysis of rectangular plate with a rectangular cutout, is applied to the case of circular
cutout. The independent coordinate coupling method employs the global coordinate system for the
plate and the local coordinate system for the cutout. In the case of the rectangular plate with a
circular cutout, the global coordinate system is the Cartesian coordinate system and the local
coordinate system is the polar coordinate system. By imposing the compatibility condition, the
relationship between the global coordinates and the local coordinates is derived. This equation is
then used for the calculation of the mass and stiffness matrices resulting in eigenvalue problem.
The numerical results show the efficacy of the proposed method.
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Table 1 Characteristic values for free—edge circular

plate

koA, A, 4 C, RGN
1 2 {23148 | 3.6459 | 0.2134 | cos(26)
2 2 | 23148 | 3.6459 | 0.2134 |sin(26)
3 0 | 3.0005 | 2.1979 | —0.0857 1
4 3 | 35269 | 4.5155| 0.0911 | cos(36)
5 3 | 3.5269 | 45155 | 0.0911 | sin(36)
6 1 | 4.5249 | 3.8349 | -0.0192 | cos(8)
7 1 | 4.5249 | 3.8349 | -0.0193 | sin(8)
8 2 15.9380 | 4.4258 | —0.0056 | cos(28)
9 2 | 5.9380 | 4.4258 | —0.0056 { sin(28)
10 | 0 |6.2003 |3.1390| 0.0032 1
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