
MM
SS VV

THE 26th NATIONAL CONFERENCE ON THEORETICAL AND APPLIED MECHANICS

0
MSVLAB, HRE, NTOU

第廿六屆力學會議學生論文競賽

報 告 人: 李應德先生
指導教授: 陳正宗教授
時 間: 2002年12月20日
地 點: 國立虎尾技術學院

A new meshless method for free 
vibration analysis of plates using 

radial basis function

第廿六屆力學會議學生論文競賽



MM
SS VV

THE 26th NATIONAL CONFERENCE ON THEORETICAL AND APPLIED MECHANICS

1
MSVLAB, HRE, NTOU

第廿六屆力學會議學生論文競賽

Outlines

1. Introduction

2. Methods of solution

3. Illustrated examples

4. Discussion

5. Conclusions



MM
SS VV

THE 26th NATIONAL CONFERENCE ON THEORETICAL AND APPLIED MECHANICS

2
MSVLAB, HRE, NTOU

第廿六屆力學會議學生論文競賽

Outlines

1. Introduction

2. Methods of solution

3. Illustrated examples

4. Discussion

5. Conclusions



MM
SS VV

THE 26th NATIONAL CONFERENCE ON THEORETICAL AND APPLIED MECHANICS

3
MSVLAB, HRE, NTOU

第廿六屆力學會議學生論文競賽

Methods of solution

Methods of solution 

Finite Difference 
Method

Finite Difference 
Method

Finite Element 
Method

Finite Element 
Method

Boundary Element 
Method

Boundary Element 
Method Meshless Method Meshless Method 

Mesh Mesh Mesh
Singular integral

¥ ¥ ¥
¥

Methods of solution 



MM
SS VV

THE 26th NATIONAL CONFERENCE ON THEORETICAL AND APPLIED MECHANICS

4
MSVLAB, HRE, NTOU

第廿六屆力學會議學生論文競賽

Outlines

1. Introduction

2. Methods of solution

3. Illustrated examples

4. Discussion

5. Conclusions



MM
SS VV

THE 26th NATIONAL CONFERENCE ON THEORETICAL AND APPLIED MECHANICS

5
MSVLAB, HRE, NTOU

第廿六屆力學會議學生論文競賽

Vibration of plates
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Governing Equation:

is the lateral displacementw is the lateral displacement

λ is the frequency parameter

4∇ is the biharmonic operator

Ω is the domain of the thin plates)1(12
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h w is the angle frequency

r is the surface density

D is the flexural rigidity
h is the plates thickness

E is the Young’s modulus
n is the Poisson ratio
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Field representation using RBF
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Data bank of RBF
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Displacement, Slope and Moment
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Imaginary-part fundamental solution
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Constructing the six kernel functions
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Two cases
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Clamped plate
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Flow chart of the present method 
for clamped case

Governing Equation
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Simply-supported plate
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Circular clamped and simply-supported 
plate using the present methods
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Mode 1 (λ =2.221) for simply-
supported plate
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Mode 2 (λ =3.728) for simply-
supported plate
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Mode 2 (λ =5.061) for simply-
supported plate
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Circulants

Discritization into 2N nodes on the circular boundary
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Circulants
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Degenerate kernels for circular case
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Eigenvalues of influence matrices
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The eigenvalues of matrices
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Singular value of influence matrices
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Determinant for clamped plate
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Eigenequation for clamped boundary
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Determinant for simply-supported plate
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Singular value of influence matrices
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Eigenequation for simply-supported 
boundary
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Circular clamped and simply-supported 
plate using the present method
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Comparisons of the NDIF and present method
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Circular clamped plate using different methods
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Outlines

1. Introduction

2. Methods of solution

3. Illustrated examples

4. Discussion

5. Conclusions
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Conclusions

1. Field solution can be superimposed by using the 
two-point function (RBF).

2. Diagonal terms in the influence matrices can be 
derived by L’Hôpital’s rule or invariant method.

3. The eigensolutions for clamped plate can be easily 
determined using our approach.

4. The eigensolution of simply-supported problem is 
contaminated by the true eigensolution of clamped 
problem.
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The End
Thanks for your kind attention
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