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Geometric nonlinear topology optimization of plate and
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Abstract; A geometric nonlinear topology optimization method based on isogeometric analysis is proposed
for the reinforcement design of plate-shell structures. The geometry of the plate-shell structure is represen-
ted by NURBS surfaces, and a layered model (skin and reinforcement design domain) is constructed
based on the longitudinal integral rules of the degenerate solid shell elements. In the design domain, a
three-field SIMP node density interpolation model is used for topology optimization to find the optimal con-
figuration. The geometric nonlinearity of plate-shell structure is considered in the topology optimization

process,and the spline degenerate shell element scheme considering large rotation is established and the
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full analytical sensitivity is derived. The hierarchical model based on shell element greatly reduces the

model scale compared with the traditional solid element model, and the geometric analysis realizes the

seamless integration between the topology optimization of shell structure and CAD system. Numerical exam-

ples show that the method can obtain the clear reinforcement region of the plate-shell structure under the

consideration of geometric nonlinearity. At the same time , the differences between small deformation topolo-

gy optimization and geometric nonlinear topology optimization are discussed,and the necessity of consider-

ing geometric nonlinearity in the topology optimization of plate and shell structures is verified.

Key words :isogeometric analysis; geometric nonlinearity ; topology optimization ;plate and shell structures
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