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MULTI-OBJECTIVE TOPOLOGY OPTIMIZATION ALGORITHM
FOR STRUCTURAL OPTIMIZATION AND DESIGN - A CASE STUDY ON
SHIP MASTS

Pin-Chieh Chen* Wei-Chieh Chou* Hsin-Haou Huang*

*Department of Engineering Science and Ocean Engineering, National Taiwan University
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ABSTRACT

This paper proposes to use multi-objective topology optimization combined with objective weighting method to
design the ship mast structure to achieve the purpose of improving the stiffness of the mast structure, reducing the
weight and reducing vibration signals. First, ship design load analysis, modal analysis and random vibration analysis
were conducted on the original designed mast structure to establish comparison standards for the structure before and
after optimization. Then, based on the design conditions such as the designable size range and the equipment that
needs to be installed, the optimal design space of the mast structure is established, and the density method of
topology optimization is used to optimize the design. In the single-objective optimization, strain energy minimization
and weight minimization were considered respectively, and a decision matrix was established based on the analysis
results of the single-objective optimization. The entropy weight method of the objective weighting method was used
to calculate the weight coefficient of each single objective, and Perform multi-objective optimization. After
completing the multi-objective optimization, the structure was reconstructed based on the optimized material
distribution and compared with the original designed mast structure to evaluate the optimization effect.



