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On a Substructure Synthesis Having Non-Matching Nodes.
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ABSTRACT

Actual engineering structure is frequently very complex, and parts of structure are designed independently by different engineers.
Also each structure contains so many degree of freedom. For these reason, methods have been developed which permits the
structure to be divided into components or substructures, with analysis being done on a small substructure in order to obtain a full
structural system. In such case, because of different mesh size among finite element model (FEM) or different matching points
among FEM models and experimentally obtained models, their interfacing points may be non-matching. Solving this non-
matching problem is useful to other application such as structural dynamic modification or model updating. In this work, virtual
node concept is introduced. Lagrange multipliers are used to enforce the interface compatibility constraint, and interface
displacement is approximated by polynomial presentation. The governing equation of whole structure is derived using hybrid
variational principle. The eigenvalue of whole structure are calculated using the determinant search method. The number of
degree of freedom in the eigenvalue problem can be drastically reduced to just the number of interface degree of freedom. Some
numerical simulation is performed to show usefulness of synthesis method.
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Figure 3: Non-matched Interface Nodes
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