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Table 1 Parameter S;(i = 1,2) of fundamental frequency for clamped rectangular plates under initial load effect
b/a S, S, b/a S S,
1.0 81 3.982 6x1073+2.103 0x1077» 1.6 43.3378  7.405 0x1073+1.203 6x1075»
1.1 67.891 0  4.751 8x107+4.651 2x107"w 1.7 41.499 9  7.708 2x1073+1.724 3x1075»
1.2 59.191 0  5.450 3x1073+1.229 4x107°» 1.8 40.056 2 7.954 6x1073+2.357 3x107»
1.3 53.179 9 6.064 4x1073+2.636 8x107°» 1.9 38.9033  8.153 1x107°+3.100 8x1075»
1.4 48.8834  6.591 5x1073+4.824 5x10™%p 2.0 37.968 8  8.311 5x107°+3.947 6x1075»
1.5 45.7222  7.035 8x1073+7.921 5x107%» - - -
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Table 2 Fundamental frequency comparison for simply supported rectangular plates( unit: Hz)

N

b/a 1.0 1.2 1.4 1.6 1.8 2.0
present 49.489 4 42.1927 37918 5 35.253 0 33.510 9 32.327 6
FEM!! 49.125 6 42.078 4 37.898 6 35.315 8 33.646 0 32.524 9

R 3 [ESEEARIESUT LA RN (B0 He)

Table 3 Fundamental frequency comparison for clamped rectangular plates(unit: Hz)

b/a 1.0 1.2 1.4 1.6 1.8 2.0
present 89.698 5 76.693 2 69.710 1 65.647 9 63.121 7 61.460 7
FEM!! 88.340 4 76.042 1 69.195 3 65.210 9 62.732 4 61.103 1
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REARTIUAE L) s SRR 200 0 B, 25 R i g 28 35007 1) S50 30 LAt th 4 25 [m) 1 3 1
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Approximate Fundamental Frequency Solutions Under
Initial Load Effect for 6 Typical Plates

LIU De-gui, ZHOU Shi-jun
( College of Civil Engineering, Chongqing University, Chongqing 400044, P.R.China)

Abstract: Based on two sets of dynamic equilibrium differential equations for plates under ini-
tial load effect, which were respectively expressed as general and polar coordinate forms to fit
different boundary conditions. The approximate solutions of fundamental frequencies under ini-
tial load effect for the simply supported rectangular plate, the clamped rectangular plate, the
simply supported equilateral triangular plate, the clamped elliptic plate, the clamped circular
plate and the simply supported circular plate, were derived with the Galerkin method. These ap-
proximate solutions were verified with the finite element method under initial load effect, which
clearly illustrated the initial load effect and corresponding factors that influence the plates’ fun-
damental frequencies. Initial load effect on fundamental frequencies of the above 6 typical plates
was analyzed with these solutions. Due to initial load effect, bending stiffnesses of the plates in-
creased, and their fundamental frequencies rose. The key physical factors governing the initial
load effect on the plates are the initial load magnitude, the ratio of span to thickness and the
boundary conditions, etc. The bigger the initial loads and the smaller the bending stiffnesses of
the plates are, the higher the initial load effect on the fundamental frequencies is. This initial

load effect is obvious and should not be neglected in the design and analysis of plates.

Key words: initial load effect; fundamental frequency; Galerkin method; approximate solu-

tion; plate



