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Vibration Analysis of Stiffened Opening Thick Plate
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ABSTRACT

This paper is analysis of stiffened opening thick plate on foundation. This paper has the object of investigating natural frequencies
of opening thick plates on Pasternak foundation by means of finite element method and providing Kinematic design data for mat of
building structures. In this paper, vibration analysis of rectangular opening thick plate is done by use of Serendipity finite element with 8
nodes by considering shearing strain of plate. And vibration analysis of stiffener is done by used of Timoshenko beam-column element wit

3 nodes. It is shown that natural frequencies depend on not only Winkler foundation parameter but also shear foundation parameter,

opening position, opening size, stiffener size.
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Fig.2 Timoshenko Beam-column element system
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Table 1 Natural frequency of square plate on homogeneous
foundation A2=w @°Vp/D

WFP | SFP This I.Daper Referencel12] | Eerror
Solutions

0 17.4342 17.4486 0.083
10 17.7067 17.7208 0.079
10° 0 19.9915 20.0042 0.063
10° 35.4956 35.5028 0.020
10° 98.5611 98.5331 0.028
0 22.2006 22.2117 0.050
10 22.4150 22.4261 0.049
10° 10 24.2596 24.2698 0.042
10° 38.0572 38.0638 0.017
10* 99.4756 99.4473 0.028
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Fig. 3 Opening plate modelling on Pasternak foundation
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Fig. 5 variations natural frequency of plate versus

variation of stiffener
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Fig. 7 Variations natural fregguency of plate versus

variation of plate thickness
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