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Study on construction of SGW-based bar-beam elements

WANG Hanxiang, LIU Yanxin, DING Guodong

(College of Mechanical and Electronic Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: PsdVoigt2 function was used to fit SGW function, and a series of bar beam elements based on the theory of SGW
and wavelet finite element were constructed. Traditional finite element polynomial interpolation was replaced by the SGW
scaling function, and transformation matrix was utilized to transform wavelet interpolation coefficients to physical space, then
the shape function and a series of bar beam elements were constructed. The precision of constructed bar beam elements using
SGW scale function as the interpolation function was verified by a series of calculation cases. The calculation results show
that the SGW-based element has good precision in calculating the deformation and strain. The SGW-based bar beam element
enriches the element library of wavelet-finite element method.
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Fig.1 Calculation method of scaling function SGW
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Table 1 SGW scaling function and fitting
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Fig.2 Fitting figures of SGW scaling functions
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Table 2 Results and its accuracy of SGW4

wavelet element
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0 0 0 0 0.5 0.4980 0.4
/5  0.08  0.080047 0.059 0.3  0.3003 0.1
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Fig.5 Wavelet Euler-Bernoulli beam element
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Table 3 Displacement analysis of constant section beam with simply support of both ends
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Table 4 Displacement analysis of constant section beam with one fixed end and one free end
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Fig.7 Plane frame element node arrangement

and local and global coordinate system
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Table 5 Plane frame displacement analysis

S,/mm S,/mm
NERIT FEEIT NEEIT EEETT
B -20.7649 -20.7676 -0.748677 -0.748692
C -21.1611 -21.1637 -14.3832 -14.3849
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Table 6 Results of calculation of space frame structure with wavelet element
RiP= u/mm v/ mm w/mm 0./(°) 0,/(°) 0./(°)

WS -2.585627 1.301454 -3.297535 5.462827x107 2.381413x1072 ~7.074244x1073
WHT -3.752672 -2792.203  589.8550 -1.248196 —2.394244x1072 ~7.690163x1073
*7 FERIERLERTIHELER
Table 7 Results of calculation of space frame structure with traditional element

Rt w/mm v/ mm w/mm 0./(°) 0./(°) 0,/(°)
IS -2. 585605 1.301436 -3.297536 5.462693%x107* 2.381413x1072 ~7.074238x1073
WET -3.752654 -2792.185  589.8510 -1.248196 ~2.394244x1072 -7.690157x107*
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