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Isogeometric Shape Optimization of 2D Structures Using Fully Analytical Sensitivity
Analysis

S. Nikoei B. Hassani

Abstract In most of the structural optimization approaches analysis and sensitivities are carried out by
using the conventional finite element method. Due to the variations of the problem geometry within the
shape optimization iterations, updating the computational model by several remeshings is required that is
quite time consuming and computationally costly. As a remedy for this problem, the NURBS-based
isogeometric analysis method is here adopted that combines the Computer Aided Design (CAD) and finite
element techniques. In this study, in the shape optimization of the structures the Method of Moving
Asymptotes (MMA), which is a gradient-based method, is employed and to calculate the required
sensitivities a fully analytical approach is presented. To demonstrate the performance of the suggested
approach, various numerical examples are solved.

Key Words Isogeometric Approach, Shape Optimization, NURBS, Fully Analytical Sensitivity.
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