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This study proposes a homogenization analysis model that includes a closing gap. In this method, the

flexible membrane elements are placed in the gap, and periodic boundary conditions are applied to these

membrane elements. This method can be easily applied to general-purpose codes. To verify the

fundamental functions of the proposed model, compaction analyses of spherical particles arranged in 2

types of cubic lattice are carried out. The results of the analyses using conventional symmetry conditions

are used as reference solutions. The analysis results using the unit cell modeled by the proposed method

are compared with the reference solutions. The results of the proposed model agree with reference

solutions.
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