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Free Vibration Analysis of Tapered Opening Thick Plate
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Abstract

This paper has the object of investigating natural frequencies of tapered thick plate, tapered ratio, thick
plate’s opening size by means of finite element method and providing kinetic design data for mat of building
structures. Free vibration analysis that tapered thick plate in this paper. Finite element analysis of rectangular
plate is done by use of rectangular finite element with 8-nodes. In order to analysis plate which is varioued of
plate thickness. the thicknes is varied with 5, 10, 15, 20 and the taperd ratio is applied as 0.0, 0.25, 0.5, 0.75,
1.0 respectively. This paper is analyzed varying thickness by taper ratio.
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Fig. 1 Global Coordinate System of Tapered Plate
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Table 1. Frequency of Tapered Thick Plate
(A% = wa®Vo/D,)
a Reference 4 | This Study Error(%)
02 21.59051 21.58787 0.01
04 23.54861 23.45184 0.19
0.6 25.37844 25.29344 0.33
0.8 27.23463 27.08043 0.56

error(%)= | This Study - Reference | x100/ Reference
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Fig.3 Natural Frequency of Variations of Tapered Ratio
versus Variations of Opening Size
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Fig.4 Natural Frequency of Variations of Tapered Ratio
versus Variations of Plate Thickness
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Fig.5 Natural Frequency of Variations of Tapered Ratio
versus Variations of Opening Position
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