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ABSTRACT 

 

Until now the Boundary Element Method (BEM) has been widely used for obtaining 
numerical solutions in many problems in science and engineering [1]. But, problems 
with mathematical singularities appear in the solution of boundary value problem 
independent ly of its nature, due to the solution approach. The solution of a large class of 
boundary value problems in physics and engineering [1-7], can be reduced to Boundary 
Integral Equations (B.I.Es). The integral identity for the displacements iu  at points on 

the surface, ,S with unit outward normal ( )1,2,3 ,jn j = of a three dimensional body, 
,Ω in the absence of body forces, is given by [1,4,5]:  

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )* *, ,i i i
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where, ( ) ( ) ( ) ( )}{ 1 2 3, ,u u u uξ ξ ξ ξ
Τ

= , the displacements field,  

( ) ( ) ( ) ( )}{ 1 2 3, ,t t t tξ ξ ξ ξ
Τ

= the traction vector applied to the surface, S ,  

and ( )yδ is a free term that depends in the shape of the boundary [1,4]. 

 

The integrals in equation (1) are in the sense of Cauchy principal value. The tensors 
( )* ,iS yξl and ( )* ,iD yξl are known fundamental displacement and traction solutions 

respectively for a point force in an infinite domain [1,4].  



 

The solution of B.I.Es can be performed numerically. Up to now many methods [4-7] 
which can confront the Cauchy type singularity of the kernel, have been proposed. 
Unfortunately less attent ion has been paid to some inmost singularities of B.I.Es arising 
from concentrated forces or moments, and influencing the solution and the convergence 
of their numerical solution.  

The concentrated forces or moments cause corresponding singularities in the right – 
hand side function and in the unknown function of the Boundary Integral Equation. 
These singularities need a special treatment in the process of integration. Ignoring these 
singularities can be catastrophic for the solution in the vicinity of these singularities and 
it has repercussions in the accuracy of the whole solution. In this paper we will try to 
illuminate and classify these singularities by presenting the cause of their appearance 
and to confront them by proposing appropriate quadrature rules.  
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