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Abstract: In this paper, a NURBS-based geometric parametric level set topology optimization method is

proposed to address the challenges faced by the traditional topology optimization method in seamlessly

int

egrating CAD and CAE and dealing with the fragmentation between geometric modeling, structural

analysis, and optimization design for complex ship structures. Firstly, the ship structure is immersed in a

three-variable NURBS 3D solid structure. Then, a ray-tracing-algorithm is employed to quickly determine the
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relevant geometric information of the design domain, boundary, and load application area, such as units and
control points, in order to establish the NURBS-based geometric parametric level set topology optimization
method. By this method, the limitations of traditional NURBS-based topology optimization, which is
restricted by regular NURBS topology, are overcome. The method can handle any complex CAD model. It is
demonstrated through numerical examples that the computational efficiency of the algorithm can be improved
by more than 30% compared to the traditional geometric SIMP method.

Key words: isogeometric analysis; topology optimization; parameterized level set; NURBS; complex ship

structure
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Fig.3 Flow chart of topology optimization analysis of isogeometric level set method
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Fig.15 Schematic diagram of connection bridge in trimaran cabin structure
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