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New Boundary Element Methods for Analyzing the Fracture Mechanics of Layered and
Graded Materials

XIAO Hong Tian

College of Civil Engineering and Architecture, Shandong University of Science and
Technology, Qingdao, P. R. China

In the past more than twenty years, we developed the new boundary element methods (BEM)
using the fundamental solutions of layered materials. In applying the displacement BEMs, the
traction singular element was applied to capture the behavior around the crack tip. In applying
the dual BEMs, the discontinuous elements are used to capture the behavior of the crack tip.
In the BEM formulations, various singular integrals were successfully calculated. The
discretized method along depth was applied to approximate the variations of the parameters
of graded materials. The proposed methods were used to analyze the three dimensional crack
problems in layered and graded materials. The influence of the mechanical and geometric
parameters on the stress intensity factors and crack growth was obtained. These results are
much useful for understanding the fracture properties of layered and graded materials.
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