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FUNDAMENTAL STUDIES OF STRUCTURAL REINFORCEMENT OPTIMIZATION
USING A MATERIAL DISTRIBUTION APPROACH
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A material distribution approach, based on the use of an artificial composite material with
microscale voids, is applied to shape and topology optimization problems of structures for reinforcement.
This new approach consists of computing effective material properties of the composite material using
the homogenization method, and solving an optimal distribution of the material by a suitable
optimization algorithm such as the optimality criteria method. The optimal structure for reinforcement
which supports a primary structure is investigated through a density distribution of solid material.
Computational experiments show that the applicability of the present approach to structural

reinforcement optimization problems is quite satisfactory.
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