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Abstract

In this present work, trimmed surface analysis for the 2D elasticity problem is presented. The main benefit
of the proposed method is that no additional modeling for analysis of a trimmed surface is necessary. As the
first attempt to deal with a trimmed surface in spline FEM, the information of the trimming curve and
trimmed surface exported from CAD system is directly utilized for analysis. For this, trimmed elements are
searched through employing projection scheme. For the integration of the trimmed elements, NURBS-
enhanced integration scheme which is used in NEFEM is adopted. The quadtree refinement of integration cell
is performed for the complicated trimmed cases. The information of trimming curve is used for obtaining
integration points as well as constructing stiffness matrix. The robustness and effectiveness of the proposed
method are investigated by presenting various numerical examples.
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S(s,t): NURBS surface
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Fig. 1 (a) Trimmed NURBS surface ; (b) Analysis
domain of conventional spline FEM : 4 patches
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Fig. 3 Searching trimmed elements : Projection from
the center point of elements to trimming curve
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Fig. 4 (a), (b) and (c) : Trimmed elements ;
(d) and (e) : Non-trimmed elements
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[7] Triangular integration cell
B NE (NURBS-enhance) integration cell

Fig. 5 The grouping of the trimmed elements and
trimmed element decomposition
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Fig. 6 Transformations of the triangular elements

which has NURBS curved side

Fig. 7 Transformations of the triangular elements
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Fig. 9 Conventional spline FEM ; (a) Two patches ; (b)

Mesh and control points configuration (quadratic) ; (c)
\on-Mises stress contour
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Fig. 10 Convergence behaviors of FEM and
conventional spline FEM
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Fig. 14 The parametric domain (a) and physical
domain (b) of Fig. 17

Von Mises stress.

(b)

Fig. 15 Von-Mises stress contour ; (a) Trimmed
NURBS surface analysis ; (b) ABAQUS
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