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Spline-Based Finite Element Analysis with T-Spline Local Refinement
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Abstract

In many CAD systems, NURBS has been employed to construct exact geometries. Recently, NURBS
finite element analysis methods were proposed by some authors for convenient connection between CAD and
finite element analysis. Additional advantages of NURBS FEA, such as exact geometry and no mesh
generation, are obtained. However, NURBS is inefficient in local refinement and merging patches. For
refinement of local region in interest, additional control points should be inserted into the entire row or
column which contains the local region. There is another inefficiency of NURBS during merging patches into
a large structure due to propagation of control points. In order to overcome these inefficiencies of NURBS, T-
spline was proposed by Sederberg. In this work, T-spline based finite element method is proposed for efficient
local refinement and merging patches. At first, accuracy and efficiency of NURBS FEA is verified and
efficiency of T-spline FEA is verified by comparing with NURBS FEA.
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Fig. 2 The relation between the element of parametric
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