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A PRINCIPAL-TY PED TRACTION BIEM FOR
3D CRACK PROBL EMS’

Teo Weiming Guo Yimu Cepo Zhiyuan ™~ Ji Xing~
(Dept. of Mechanics, Zhgiiang University, Hangzhou 310027, China)
" (Dept. of Engineering Mechanics and Technology, Tongji University, Shanghai 200092, China)

Abstract  This paper presents a principa-typed traction boundary integra equation method for
three-dimengona static and dynamic crack problems. Based on a set of traction boundary integrd e
guationsfor easto-statics dynamics derived from conservation laws of eagticity , which contain no
hyper-sgngular integral , corregponding equationsfor crack (s) embedded in aninfinite medium andin
afree-surfaced finite body are formulated. Because no hyper-dngular integra encountered , there are
no digtinct difficultiesto integrate the kernel functions by numerical methods. Furthermore, by sub-
dividing the boundaries(indl uding the crack’ s upper face and the body’ s surfaces) and the tota time
concerned into time gpace elements and by choosng suitable trial functions for digplacements and
tractions in each element , we can reduce the principa integralsinto weak sngular or regular ones by
integrating by parts, which smplifies the integrals even more, we obtain linear agebra equations
relevant to unknown digplacements, CODs and tractions. In addition, for axis symmetric problems,
we can subdivide the boundaries along their meridians into ring elements. The corregponding tria
functions and integra formulae are presented in the paper. Thus, a ssmi-anayticd schemeis st up
for the andyssof complicated dasto-dynamic 3D crack problems. It can greatly reduce the number
of elements, that of DOFs and the computational work. Test examples about the interaction be
tween a gngle penny-shaped crack or herica crack embedded in an infinite body and stress waves
are analyzed , which shows good agreement with the resultsin literature. Then the static and dy-
namic interaction between two axial penny-shagped cracks and the problem about a penny-shgped
crack embedded in afree surfaced hdf-gace under impact are anayzed and discussed. These exam-
ples demonstrate the efectiveness and accuracy of the present method as well as offering ussful re-
sults to theoretical research and engineering practice.

Key words principal integra , traction boundary integral equation method, crack , stress intendty
factor , dynamics
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