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Fig. 2 Discontinunous triangular element with six nodes
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Tab.1 Local coordinates of the nodes in

discontinunous triangular element

SRR A AR

T

0 (1—s,0.5s)
1 (0. 5s,1—s)
2 (0. 5s,0. 5s)
3 (0.5—0.25s,0.5—0. 25s)
4 (0. 5s,0.5—0. 25s)
5 (0.5—0. 25s,0. 58)
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A new triangular element for crack front and
the application in analysis of crack problems

?QJ

ZHOU Feng-lin'?, XIE Gui-zhong', ZHANG Jian-ming"', LI Luo—iij( !
(1. School of Mechanical and Vehicle Engineering, Hunan University,Changsha 410082%Chifia;
2. School of Mechanical Engineering, Hunan University of Technology,Zhuzhou 41200/ hina)

Abstract: A new type of triangular element one edge of which lies on the/,(;/a?k/f{ront is developed for

boundary element analysis of crack problems. The shape functions in thisjf}{ge,eff elements consist of two

y

parts. The major part of the shape functions is constructed to aa)roj(:rr?t(the sharp variation of the
physical quantities including displacements and stresses near the/,cj’ac ront in the crack surfaces. The

other part is the traditional type of shape functions that are de[ine(d/[br riangular elements. In the major

part of the shape functions,an expression similar to+/r is ingdlved since it has been theoretically proved
L . . .

that the distribution of the displacement around the crai;fr\ynt is of the same order as that of/r. In the

R . . .
newly defined shape functions,a specially constructgd ﬁe ,which is of the same order as that of /r, is
multiplied by the traditional shape functions. Ip’irder to guarantee the delta property of the shape
functions,however, the values of the spe 'all}fic‘?n\tructed term at the interpolation points should be

applied for approximation of physical guantities near the crack front. The geometric quantities in the

divided by the corresponding coefficients of\ the shape function. The proposed elements should only be
same area should be approximated by);“Sﬂditional method. In the application of this elements in the dual
boundary element method for crag ?o’%lems,the crack of displacements (CODs) in the crack surfaces is
first computed. Then an extr!ﬁg’lati method is applied to compute the stress intensity factors at the
crack front. As the demgn’st )ion example, a circle shaped crack in an infinite domain is considered.
Three types of SIFs &K\e}mck front are computed by the dual boundary element method with the new

element. Comparisons with the analytical results have been made to demonstrate the validity and

accuracy of the element.

Key words: crack front element; crack problems; dual boundary element method; boundary integral

equation;shape function
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