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Theory and application of stress analysis on
complete solids based on boundary face method

ZHANG Jianming
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Hunan Univ. Changsha 410082 China)

Abstract: The method of stress analysis on complete solids based on Boundary Face Method (BFM) is
proposed. Without any geometric simplification of a structure the analysis takes into account all local
and small features of the structure according to their real shapes and sizes. BFM which is based on
boundary integral equations is a natural choice for implementation of the complete solid stress analysis. In
the BFM  both boundary integration and interpolation of field variables are performed in the parametric
space of each boundary face. The geometric data at Gaussian integration points such as the coordinates
the Jacobians and the out normals are calculated directly from the faces rather than from element
interpolation and thus the geometric errors can be avoided. The method can seamlessly interact with
CAD software because it is implemented by making direct use of a CAD model through its boundary
representation data. The applications on linear elastic problem indicate that the proposed method has
more accurate precision of stress and is more effective and easier to use than the traditional Boundary
Element Method(BEM) and Finite Element Method (FEM) for simulation on complex structure with

small features.
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