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Vibration Analysis of Tapered Thick Plate Subjected to Static In-plane
Stress on Pasternak Foundation
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ABSTRACT
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This paper has the object of investigating natural frequencies of tapered thick plate on Pasternak
foundation by means of finite element method and providing kinetic design data for mat of building
structures. Vibration analysis for tapered thick plate subjected to in-plane stress is presented in this
paper. Finite element analysis of rectangular plate is done by use of rectangular finite element with
8-nodes. Analysis conditions of tapered thick plate are as follows each. The ratio of in-plane stress to
critical load is varied with 020, 040, 0.60,. The Winkler parameter is 0, 10, 100, 1000, the shear

foundation parameter is 0, 10 and the taper ratio is 0.0, 0.2, 0.4, 0.6, 0.8.
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Table 1 Comparison of natural frequency according
to variation of foundation parameter

(A2=w o/Dy)

WFP | This solution | Reference'” |Error(%)*
0 22.2518 222117 0.18
10 22.4657 224104 0.25
10? 24.3068 24.2698 0.15
10° 38.0923 38.0638 0.08
10¢ 99.6619 99.4473 0.20

Error(%)*= | This solution - reference | x 100 /

Reference

Table 2 Natural frequency ratios of non-tapered
plate subjected to in-plane stress

T HulEoe] 7L 7$-9 natural frequency
2 a VP/D )& Ak sk
o]

A AFEE v 2o

BAAS(E) : 2.1 x 10" N/m?
FolgH|(y) -
o] 77 : lm x 1m

"2 : 020, 040, 060,

F AAGE 4 FEAA

AgAtst e € ( SFP) ¢« 0, 10
Winkler A bgh2bel €] ( WEP) 10, 10, 107, 10°

Table 3 Comparison of natural frequency tapered
plate according to F.EM, differential
quadrature method and Rayleigh-Ritz

method (A*=w aolDy)
a
0.2 04 0.6 0.8

This solution | 21,5889 | 234518 | 25.2934 | 27.0804
RRM™ | 216506 | 23.4203 | 25.0490 | 26.5440
DQM"Y  |21.7025 | 236239 | 255177 | 27.3845
FEM"Y 1215905 | 235486 | 25.3784 | 27.0804
Error(%)* | -029 | 0.3 098 | 202
Error(%)** -0.53 -0.73 -0.89 -1.11
Error(%)*** -0.01 -0.19 -0.33 -0.56

This solution Reference'™ | Error(%)*
( w/w)

0 1 1 -
0.20,, 0.8952 0.8944 0.089
0.40,, 0.7750 0.7746 0.052
0.60,, 0.6326 0.6325 0.016

Error(%)*= | This solution - reference | x 100 /
Reference

w - Frequency of in-plane stress
w : Natural frequency

R.R.M : Rayleigh-Ritz method

D.Q.M : Differential quadrature method

F.EM : Finite element method

Error(%)*= | This solution-R.R.M | x100/R.R.M
Error(%)** = | This solution-D.Q.M | x100/D.Q.M
Error{(%)***= | This solution-F.E.M | x100/F.E.M
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