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ABSTRACT

Finite Element Method(FEM)

is one of the most popularly used method in analyzing the

dynamic behaviors of structures. But unless the number of finite elements is large enough . the results

from FEM are somewhat different from exact analytical solutions, especially at high frequency range.,

On the other hand, as the Spectral Element Method (SEM) deals directly with the governing equations

of structures, the results from this method cannot but be exact regardless of any frequency range.

However, despite two dimensional structures are more general, the SEM has been applied only to the

analysis of one dimensional structures so far. In this paper, therefore, new methodologies are

introduced to analyze the two dimensional plate structure using SEM. The results from this new

method are compared with the exact analytical solutions by letting the two dimensional plate structure

be one dimensional and showed the dynamic responses of two dimensional plate by including various

waves propagated into x-direction.
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Table 1 Material and structural properties of beam and

plate
Beam Plate
Young’s modulus (E) o Y
9% 10 2 9% 10
[GPa) 72,2x10 72.2%10
Structural dampi
ructural damping 0.03 0.03
factor (7)
Density (p) [kg/m?) 2.8x10° 2.8x10°
Poisson’s ratio (1) - 0.33
Width [m] 1 2.8
Length [m] 2.8 ©o
Height [m] 1.58x1072 1.0x107?

Table 2 Comparisons of natural frequensies by the
analytical method, SAM, and FEM (NISA;
No. of element 100)

Mode Analytical SAM FEM
Number (Exact) (NISA)
1 1.65314 1.65314 1.65314
2 10.3601 10.3601 10.3596
3 29.0088 29.0088 29.0056
4 56.8447 56.8447 56.8344
5 93.9695 93.9695 93.9407
15 975.654 975.654 972.892
16 1114.87 1114.87 1111.28
17 1263.36 1263.36 1258 .88
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