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ABSTRACT

A feasibility of using the topology optimization method for structural damage identification is
investigated for the first time. The frequency response functions (FRFs) are assumed to be constructed
by the finite element models of damaged and undamaged structures. In addition to commonly used
resonances, antiresonances are employed as the damage identifying modal parameters. For the topology
optimization formulation, the modal parameters of the undamaged structure are made to approach those
of the damaged structure by means of the constraint equations, while the objective function is an
explicit penalty function requiring clear black-and-white images. The developed formulation is especially
suitable for damage identification problems dealing with many modal parameters. Although relatively

simple numerical problems were considered in this investigation, the possibility of using the topology
optimization method for structural damage identification is suggested through this research.
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Fig.1 Comparison of the point-FRFs calculated
at different excitation points. (a) plate
configuration with two different excitation
points A and B, (b) point- frequency
response functions
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