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Abstract: The lightweight design of shell structures is a common problem in engineering, using
the finite element method to optimize the topology of shell and plate structures is difficult to a-
chieve high-quality mesh to accurately describe the geometric model, and using the topology opti-
mization alone will limit the design space. A simultaneous shape-topology optimization method
based on isogeometric analysis is proposed in this paper. The method performs the steps of shape
optimization first and topology optimization later, and realizes the optimization goal of the best
material layout on the basis of the best structure shape. Compared with other combined forms of
optimization mechanisms, the computational accuracy and computational efficiency are greatly im-
proved. Three numerical examples were used to verify the effectiveness and efficiency of the meth-
od. The results show that the present method achieves a higher performance optimized structure
compared with the classical isogeometric topology optimization method. This will help to further
broaden the scope of applications for structural optimization.
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Fig. 1 Local coordinate system and control variables of degenerated shell element based on second order basis function
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Fig. 2 Mesh and control points for multi-level models
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Fig. 3 Flow chart for simultaneous shape-topology

optimization based on isogeometric analysis
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cylindrical shell under two methods
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simultaneous shape-topology optimization method
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isogeometry topology optimization method
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Tab.3 Coordinates of control points before and after

half-cylinder shell optimization
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