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Simulation and numerical analysis of the effect of poroelastic composite material

on the vibration behavior of rectangular plate
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In this research, the free vibration of poroelastic composite rectangular plates has been investigated
considering Biot's theory of poroelasticity and based on modified shear deformation theories. The
governing equations of the vibration behavior of poroelastic composite rectangular plate are solved using
the Galerkin method and with the help of Mathematica software, which results in obtaining dimensionless

Biot’s effective stress coefficient natural frequencies and the shape of vibration modes for poroelastic composite rectangular plates. In this
study, modified theories of exponential, trigonometric, hyperbolic, parabolic and two high-order shear
deformation theories have been used to approximate plate displacements, in which the effect of rotational
inertia and transverse shear deformation have been considered. Biot's theory of poroelasticity has also
been used to describe the relations governing poroelastic materials. The theories used in this study do not
have the shortcomings of classical theories, and hence improve the static and dynamic responses. The
innovation of the current study is the use of the theory of poroelasticity based on the theory of modified
shear deformation and the solution of the governing equations using the Galerkin method. Three non-
uniform symmetric, non-uniform asymmetric and uniform distributions are considered for porosity
modeling and poroelasticity theory is used to investigate fluid behavior inside cavities. Also, the
influences of different parameters including porosity coefficient, Biot’s effective stress coefficient,
Skempton coefficient and length-to-width ratio have been investigated. To check the accuracy of the
method used in this research, the numerical results were compared with the results in the references and

the results were presented in the form of figures and tables.
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Table 3 Variations of dimensionless frequency of poroelastic
composite plate according to different modified theories
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STl
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a/h

0.0635525
0.0616752
0.0595777
0.0572018
0.0548772

0.0636798
0.0618044
0.0597058
0.0573193
0.0549546

0.0635462
0.0616696
0.0595732
0.0571986
0.0548751

0.0635462
0.0616696
0.0595732
0.0571987
0.0548752

0.0635474
0.0616705
0.0595737
0.0571986
0.0548752

0.0635474
0.0616705
0.0595737
0.0571986
0.0548752

10

0.0444068
0.0430959
0.0416262
0.0399498
0.0382765

0.0444715
0.0431616
0.0416913
0.0400095
0.0383157

0.0444036
0.0430931
0.041624
0.0399483
0.0382755

0.0444036
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0.041624
0.0399483
0.0382755

0.0444042
0.0430936
0.0416242
0.0399482
0.0382755

0.0444042
0.0430936
0.0416242
0.0399482
0.0382755
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