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s-version of finite element method (SFEM) has intrinsic strengths in local high accuracy with low com-
putational costs and simplicity in the meshing procedure. It, however, has challenges in the accuracy of
numerical integration and matrix singularity. In this paper, we summarize these problems and present strate-
gies for solving them. As a concrete solution, we propose B-spline based SFEM, in which cubic B-spline
basis functions are applied to the global basis functions, and Lagrange basis functions are applied to the lo-
cal basis functions. The numerical results show that B-spline based SFEM can be computed with sufficient
accuracy using the standard Gaussian quadrature, and the proposed method is superior to the conventional

method in terms of convergence of an iterative method.
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-1 Global and local meshes defined in SFEM.
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-2 Linear, quadratic and cubic Lagrange basis functions.
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-3 An example of mesh superimposition that causes the in-
accurate quadrature.
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-4 Examples of existing mesh-subdivision approaches for
discontinuous integrands.
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-5 Quadratic and cubic B-spline basis functions for uni-

form knot vectors.
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-6 An example of mesh model for SFEM.
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-7 Relative L? error distribution in the local domain in the
case of i : iy = 40 : 3. Global basis functions are (up-
per) cubic B-spline basis functions, (middle) quadratic
B-spline basis functions, and (lower) linear Lagrange
basis functions. The contours of the error are shown by
color (min: 1.2 X 1077, max: 5.4 x 107%).
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