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HIERARCHICAL FINITE ELEMENTS FOR AVERAGE BAHAVIOR OF
COMPOSITE STRUCTURES

Kai OIDE, Tsuyoshi ICHIMURA, Yoshiteru ISHIBASHI and Kenjiro TERADA

Hierarchical finite elements are examined for average mechanical behavior of composite structures. The formulation
is formally similar to that of the overlaying mesh method, but its main purpose is to derive the element stiffness that
is equivalent (o the actual composite structures with local heterogeneities. The resulting elements possess additional
internal degrees of freedom in the local finite element mesh for improving the performance and thus are nonconforming.
In other words, the local structure with actual heterogeneities is reflected on the evaluation of the element stiffness
matrix of a global element, so that a global element behavior is enhanced by the local degrees of freedom. Several
numerical analyses are performed to examine the validity and accuracy of the proposed hierarchical finite elements.



