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Abstract

Referring to the design standards, we constructed the
finite element models for offshore wind substructure
optimization under extreme conditions. The goal of the
optimization was to reduce the weight of the substructure
by regenerating the thickness and radius of the truss
members. Conventionally, the Genetic Algorithm (GA) is
notorious for high computational cost. The hybrid method
including the deterministic method and the GA was
recognized as a feasible way for improving the efficiency.
In this study, the Modified Genetic Algorithm (MGA) was
proposed by adding the Pattern search (PS) and the Particle
Swarm Optimization (PSO) methods into the Island
Modeled Genetic Algorithm (IMGA) whereas each island
possesses its own function.

For demonstrating the application of engineering
problems, we further applied the MGA for optimizing the
wind turbine substructures and obtained an efficient design
with light weight of the substructure. In summary, the
MGA was shown to be robust and efficient for optimizing

the structural weight.

Keywords: Finite element analysis, Optimization, Island
modeled genetic algorithm, Offshore wind turbine
substructure, Pattern search, Particle swarm optimization.
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