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Optimal Placement of Sensors for Damage Detection in a Structure
and its Application
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ABSTRACT

In this paper, the feasibility of using Shannon's sampling theorem to reconstruct exact mode shapes of a structural system from a limited
number of sensor points and localizing damage in that structure with recorstructed mode shapes s investigated. Shannon’s sampling theorem for
the time domain is reviewed. The theorem is then extended to the spatial domain. To verify the usefulness of extended theorem, mode shapes
of a smple beam are reconstructed from a limited amount of data and the reconstructed mode shapes are compared to the exact mode
shapes. On the basis of the results, a simple rule is proposed for the optimal placement of accelerometers in modal parameter extraction
experiments. Practicality of the proposed rule and the extended Shannon'’s theorem is demonstrated by detecting damage in a laboratory beom
structure with two-span via applying to mode shapes of pre and post damage stafes.

Key words : Shannon’s sampling theorem, reconstruction of mode shape, placement of accelerometers, domage locdlization
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