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OPTIMAL SECTION SCANTLING DESIGN FOR SHIP STRUCTURES
USING RESPONSE SURFACE METHOD AND GENETIC ALGORITHM
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ABSTRACT

In this paper, we propose an integrative procedure for solving the optimal section scantling design problems of the
ship structures. First, the Taguchi method is applied to find out the significant factors for the quality characteristics as
the variables of the predicting mathematical model. Then, the response surface method (RSM) is used to construct the
mathematical model. Finally, the genetic algorithm (GA) is adopted to search for the optimal solution for obtaining the
optimal section scantlings of the ship structures. In this paper, we also demonstrate the optimal section scantling design
of a water breaker structure for the container ship. In this example, under the constraints of the von Mise stress, the
positive shear stress and the negative shear stress, the design objective is the minimum weight of the water breaker
structure. According to the proposed procedure, we obtain the weight is 16503 kg which is less than the existing
weight 18098 kg. The weight of the water breaker structure is, therefore, reduced 8.81%. So, we can get the
satisfactory result by using the proposed integrative design procedure.
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