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ABSTRACT 

The present research work is the study on “NUMERICAL EXPERIMENTS FOR 

ANALYSIS OF VIBRATIONS OF TWO DIMENSIONAL PLATES” through 

Rayleigh-Ritz technique, computer based programming and MATLAB simulation 

tool. The shapes of plate may be circular, rectangular, square, quarter elliptic with 

different types of boundary conditions either clamped, simply-supported or 

completely-free and thickness variations may be linear, exponential and 

transcendental. The Classical plate theory is induced for all equations for the 

formulation of the problems. Rayleigh-Ritz technique is an approximate technique 

and operated by advisable continuous basis function, which considers all types of 

boundary conditions for a given problem. The presented technique is capable to 

generate the successive sequence of approximations to establish excellent 

convergence of results. The whole strategy is implemented through computer 

programming language like FORTRAN and MATLAB version simulation tool is used 

for designing the mode shapes, etc. First three natural frequencies have been 

computed and presented through tables and graphs though MS-Excel, generalized 

Jacobi method is used for computation of eigenvalues and eigenvectors. In special 

cases, the computed results are in excellent match with the results available in the 

literature. The chapter-wise summary is briefly discussed below:  
 

In the Chapter I, causes of vibration, type of vibration, requirements for vibration, 

Classical plate theory, boundary conditions, types of plate like circular plate, 

rectangular plate, elliptic plate, skew plate, transverse vibration, Rayleigh method, 

Ritz method and Rayleigh-Ritz method are briefly discussed. This is an introductory 

chapter giving information all about the fundamentals used in the present research 
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work alongwith the concepts of the programming language FORTRAN and 

MATLAB simulation tool and convergence of results. 

 

Chapter II deals with the information about the important and useful literature 

available on the beams and plates. In this section, all existing literatures are explained 

for different types of plates, beams, shells, Classical Plate theory, boundary conditions 

and different type of methodologies which are used to obtain natural frequencies, 

mode shapes with continuous basis function, aspect ratio and varying thickness.       

 

In the Chapter III, the actual research work is presented for a quarter of an elliptic 

plate with exponential thickness by the use of Rayleigh-Ritz method which is very 

efficient to compute first three natural frequencies with some selected boundary 

conditions fixed at three edges and taper parameter. Convergence results for quarter 

of elliptic plate with exponential boundary conditions are computed upto five 

significant digits and in special cases, the computed results are in good agreement 

with the existing results in the literature.  

  

Chapter IV deals with the study on the numerical computing of frequencies for 

rectangular and square plates with transcendental thickness variation. First time, 

transcendental thickness variation is used on aforesaid plates for getting the natural 

frequencies in different cases of boundary conditions although it satisfies the 

boundary conditions of the plate. Further, a well known Rayleigh-Ritz technique is 

used for computing the natural frequencies and mode shapes which are representing 

the behaviour of the plate. Computed frequencies are in increasing form due to 

increase in the taper parameter and results are correct upto five significant digits. In 

special cases, the computed results are in good match with the existing results 

available in the literature. 
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In the Chapter V, again a well known Rayleigh-Ritz method is used for clamped, 

simply-supported and completely-free for circular plate with transcendental thickness 

variation. Computed numerical results are in increasing form because taper parameter 

is increasing and stiffness of the plate is increasing. Results of circular plate are 

obtained correct upto five significant digits. Convergent table in the case of 

completely clamped and simply-supported of circular plate is presented and results 

are compared in special cases with the existing results available in the literature. 

Chapter VI deals with the computation of first three frequencies for skew plate with 

linear and exponential thickness variations. First time exponential thickness variation 

is used on aforesaid plate for getting the natural frequencies in different cases of 

boundary conditions although it satisfies the boundary conditions of the plate. Further, 

a well known Rayleigh-Ritz technique is used for computing the natural frequencies 

of the plate. Computed frequencies are in increasing form due to increase in the taper 

parameter and results are correct upto five significant digits. In special cases, the 

computed results are in good match with the existing results available in the literature. 

The last chapter of thesis is related to the conclusions and future scope of the work. In 

the present work, quarter of an elliptic, circular, rectangular, square, and skew plates 

have been studied on the linear, transcendental and exponential thickness variations 

by the use of Rayleigh-Ritz method. The same plates may be studied by the use of 

Finite Element method and other Polynomial methods. Further, other kinds of plates 

may be studied for future extension of the present research work. 
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