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Wavelet Series Analysis of Axial Members with Stress Singularities
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Abstract

The Fourier series uses a vibrating wave that possesses an amplitude that is like the one of the sine curve. Therefore, the
functions used in the Fourier series do not change due to the value of the frequency and that set a limit to express irregular
signals with rapid oscillations or with discontinuities in localized regions. However, the wavelet series analysisS(WSA) method
supplements these limits of the Fourier series by a linear combination of a suitable number of wavelets. By using the wavelet that
is focused on time, it is able to give changes to the range in the cycle. Also, this enables to express a signal more efficiently that
has singular configuration and that is flowing. The main objective of this study is to propose a scheme called wavelet series
analysis for the application of wavelet theory to one-dimensional problems represented by the second-order elliptic equation and to
evaluate theperformance of proposed scheme comparing with the finite element analysis. After a through evaluation of different
types of wavelets, the HAT wavelet system is chosen as a wavelet function as well as a scaling function. It can be stated that the
WSA method is as efficient as the FEA method in the case of axial bars with distributed loads, but the WSA method is more
accurate than the FEA method at the singular points and its computation time is less.
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(b) Wavelet Function -
Case 1

(a) Basic Scaling
Function
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(d) Wavelet Function -

Case 2 Case 3
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T z€[0,1]
¢y () 2{2—:[: 21,2
0 Otherwise

s P DACNAY dolgdel &< - case 1(2™ 1(b))

-Xx x€[0,0.5]

3x-2 x€[0.5,1]
Wo(x)=<-3x+4 xe[l,1.5]
x=2 xe[l.5,2]

0 Otherwise

o« AN dle]Edl & - case 2(2" 1(c))
X x€[0,0.5]

“2x4+3/2 xe[05,1]
~3/2  xe[l15]

0 otherwise
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X x€[0,0.5]
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Wavelet
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(32 functions) | (64 functions) | (128 functions)
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10 linear 20 linear 32 linear
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