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INFINITE SIMILAR BOUNDARY ELEMENT METHOD FOR
DYNAMIC FRACTURE MECHANICS

Cheng Yumin®  Ji Xing™ He Pengfei®®
[ Shaghai Institide of Applicd Mathematics and Mechanics, Shanghai Undversity, Shaneh o 200072, China
A
= Department of Engineering Mechanics and Thohnology, Thagi Undversity, Shanghai 200002, Ching

Abstract In theconventional boundary element method, in order to obtain the last algebraic equation system
a large number of integrals must be calculated numerically on all boundary elements and internal cells so that
a large amount of computing time is needed. If we can form similar boundary elements on the boundary and
obtain the relation of the matrices on the similar boundary elements, it is not needed o obtain the matrices
on all elements by numerical integrals, then a great amount of numerical integrals will be decreased. In this
paper, similar boundary element method (SBEM) for elastodynamic problems is discussed in detail. Similar
houndary elanents are dassified and their properties are discussed. The inberpolation method to obtain the
matrices on the similar boundary elements is presented and the formulae of the method are obtained. In
similar boundary element method, the boundary is represented with some sub-domains on which the boundary
elements are similar. Then on a sub-domain of the boundary we only peed to compute the matrices on a fow
boundary elements by munerical integrals, and the ones on all other boundary elements can be obtained by the
interpolation method. Then superimposing the matrices on all boundary elements the coefficient matrix of the
last algebraic equaticn system can be obtained. Comparing with the conventional boundary element method
that the matrices on all boundary elements are obtained independently by mumerical integrals, similar boundary
element method can decresse the computing time to a great extent, and the solution is in total agreement with
the one from the comventional boundary element method. To obtain the singular stress at the tip of a dynamic
craclk, infinite similar boundary dement method (ISBEM) is presented. In the method the similar boundary
element sub-domain at the tip of the crack contains infinite similar boundary elements. From infinite similar
houndary element method, the singnlar stress at the tip of a erack can be obtained directly, but the singular
boundary element is not needed and the degree of singnlar stress is not assumed. For some materials that we
donot know the degree of singular stress af the tip of a crack, infinite similar boundary element method can be
applied better than the conventional boundary element method does. In this method the numbers of boundary
elements and nodes are infinite, so an infinite order linear algebraic equation system is formed, and then the
mumerical method for this infinite order system is discussed. For a problem with an irregular domain, we can use
the curvilinear coordinate system on the boundary of the domain, and then similar boundary element methaod
and infinite similar boundary elanent method presented in this paper can be applied too. Similar boundary
element method can be applied to other problems which can be solved with the conventional boundary element

method, and infinite similar boundary element method can be applied to other crack problems.

Key words  infinite similar boundary element method, elastodynamics, dynamic stress intensity factor
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