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This paper addresses the Saint-Venant torsion problem of an isotropic beam by employing the boundary
integral quadrature method (BIQM). It investigates the applicability and convergence efficiency of using the
Prandtl stress function and the warping function as the field variables. In the BIQM, by introducing the
adaptive exact solution into the boundary integral equation, the singular integral can be sidestepped and the
calculation of the solid angle can be bypassed. Furthermore, by adopting Gauss quadrature for the boundary
integral and by utilizing a parametric representation for the boundary curves, the boundary integral equation
can be directly transformed into a linear algebraic equation. Since the process does not require the
construction of element meshes, the BIQM is essentially a meshless method. Two types of cross-sections are
considered to verify, including a T130 beam section and a box-girder bridge section. By allocating different
numbers of Gaussian points, the mechanical behavior of complex sections under torsional action is analyzed.
Numerical results demonstrate that as the number of Gaussian points increases, the torsional constant
gradually converges. It shows high consistency with the numerical results in the literature, indicating that the
BIQM possesses excellent numerical accuracy. In conclusion, when the BIQM proposed in this paper is
applied to torsion problems, it not only has the advantage of dimensionality reduction but also eliminates the
need for model preparation of boundary element meshes. Simultaneously, it can effectively deal with
complex sectional geometries and demonstrate excellent application potential in the torsion analysis of
structural engineering and the design of bridge components.
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