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Vibration Analysis of Opening Thick Plate
Subjected to Static Inplane Stress
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Abstract

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. Vibration
analysis that opening plate subjected to In-plane stress is presented in this paper. Finite element analysis of
rectangular opening plate is done by use of rectangular finite element with 8-nodes. In order to analysis plate
which is supported on Pasternak foundation, the Winkler foundation parameter is varied with 0,10,102,103 and the
shear foundation parameter is O, 5 10, 15. The ratio of In-plane force to critical load is applied as 02, 08,
respectively. This paper analyzed varying opening position and opening size.
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Fig. 2 Flow chart of finite element method program
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Table 1 comparison of natural frequency according to variation of
foundation parameters (4= wa®v /D)

SFP | WFP | Reference” | This solution | Error
0 17.4486 17.4345 0.081
10 17.7208 17.7071 0.077
0 10 20.0042 19.9952 0.045
10° 35.5028 355161 0.037
10* 985331 98.7452 0.215
0 222117 22,1956 0.072
10 22,4261 22.4104 0.070
10 10 24.2698 24.2580 0.049
10° 38.0638 380741 0.027
10* 99.4473 99.6619 0.216
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Table 2 natural frequency ratios of plate subjected to In-plane stress

T Reference” | Error
solution ( @/ w,)

0 1 1 -
020 0835 0.8044 0.001
040 0.7747 0.7746 0013
060 06324 0635 0016
080 0.4466 04472 0134

‘w : Frequency of Inplane stress
w, ' Natural frequency of plate
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Fig. 3 Opening Plate Modelling on Pasternak Foundation
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Fig. 5 Vartations natural frequency versus variations of
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