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Regarding the torsion problem of elastic cylindrical bar with an edge crack, the boundary integral quadrature method (BIQM) in conjunction with the dual formula is employed to solve the stress function. Comparing with the conventional dual boundary element method (BEM), the present method is free of mesh generation. To achieve this benefit, the adaptive exact solution, parametric representation and Gaussian quadrature play important roles. By introducing the adaptive exact solution, the singular integral in the sense of the Cauchy principal value can be skillfully determined. For the collocation point located on the ordinary boundary, we adopt the original adaptive exact solution. For the collocation point located on the crack, the adaptive exact solution is rederived by using the harmonic basis of elliptical coordinates. To realize the effect upon the elastic cylinder due to the crack, the torsional rigidity and the stress intensity factor (SIF) are considered to calculate. To conveniently determine the torsional rigidity, the domain integral formula is transformed into the form of the boundary integral. The computation of the SIF is dependent on the unknown boundary density near the crack tip. Therefore, the extra computation of the two shear stress fields is free. It is interesting that the self-regularized approach can be also employed to obtain the correct unknown boundary density without using the dual formula in the present method. To check the validity of above two manners, the conventional dual BEM is also adopted to examine those results. Finally, two elastic cylindrical bars containing different edge cracks are considered. One is a radial edge crack and the other is a slant edge crack.
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