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Simultaneous Shape and Reinforcement Topology Optimization of Shell Structures by Using
the Method of Moving Asymptotes

B. Hassani H. Ghasemnejad S. M. Tavakoli

Abstract This article is devoted to the simultaneous optimization of shape and topology of shell structures.
The optimum shape is obtained together with the optimum layout for the reinforcement layers at the both
sides of the shell surface. To solve this problem the finite element method is employed. It is assumed that
each element is comprised of a porous media with microscopic rectangular voids where the density of the
material in each element is a function of the geometric parameters of the voids. These parameters are also
considered as the design variables of the topology optimization problem. The geometry of the shell structure
is defined by using Non-Uniform Rational B-Splines (NURBS) technique and the control points of the
NURBS’ surfaces are considered as the design variables of the shape optimization problem. For solution the
Method of Moving Asymptotes (MMA) is employed. To demonstrate the efficiency of the method a few
examples are presented and the results are discussed.

Key Words Topology Optimization, Shape Optimization, Shell, Stiffener.
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