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Vibration and Buckling of a Non-uniform Cantilever Plate
with Thermal Gradient on Pasternak Foundation

by

Kazuo TAKAHASHI*, Hiroaki ESHIMA**,
and Hisaaki FURUTANTI***

Vibration and buckling of a non-uniform rectangular cantilever plate on Pasternak foundation which is
an elastic foundation with a rate-independent shear layer interposed between the plate and the foundation
under a steady, one-dimensional temperature gradient is studied. The problem is solved by using the Ritz
method. The trial functions are assumed by beam functions which satisfy the geometric boundary condi-
tions. The present results are compared with those of the previous solutions. Natural frequencies and buck-

ing load are shown for various parameters of Pasternak foundation, tapers of the rectangular plate and

thermal gradient.
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Fig. 1 Geometry and co-ordinate system.
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Fig. 2 Convergences of frequency parameters.
Table 1 Frequency parameters 12 for the square,

cantilever plate.
(a)present solution, (b)reference?’

Mode |Ritz method|Ritz method| Method of
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1st 3.484 3.494 3.459
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3rd 21.38 21.44 21.09
4th 27.28 27. 46 27.06
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Fig.3 Natural frequencies of vibrations for the
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square, cantilever plate:effect of geometric
parameters (5 =0.0).
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Fig.4 Natural frequencies of vibrations for the
square, cantilever plate:effect of thermal gra-
dient(8*=0.0).
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Fig.5 1 st four modes of vibration of a square can-

tilever plate.
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Fig. 6 Convergences of buckling eigen values
(8=1.0, p*=0.6 and §=0.8).
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Buckling curves of a cantilever plate with

variable section and thermal gradient on
Pasternak foundation.
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Fig. 8 Buckling curves of a cantilever plate with
variable section and thermal gradient.
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