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! Finite Element Method (FEM)
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10 Frequency Domain Decomposition (FDD)
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Ambient Vibration Analysis

Operational Modal Analysis (OMA)
Output Only Modal Analysis (OOMA)
Unscaled mode shapes

Condition Monitoring

Response prediction

Structural Dynamic Modification (SDM)
Model updating
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! Power Spectral Density (PSD)
2 Modal Assurance Criterion (MAC)
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ARTICLE INFO ABSTRACT
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Ambient  Vibration Recently, identification of dynamic properties of structures
Analysis, such as bridges, towers and building, which are not easy to
Frequency  Domain excite, is possible by measuring only the output responses.
Decomposition Due to measuring only the responses when the structure is
Method, excited only by ambient or operational forces, these
Scaling, methods are referred as output-only modal analysis or
Mode Shape, operational modal analysis (OMA). One drawback of
Mass Change. OMA is that the mode shapes are not scaled. However the

scaled mode shapes are required for some important
applications such as damage detection or model updating.
In this paper, a procedure is proposed for precise scaling of
the operational mode shapes. The method is based on the
sensitivity analysis of the effective parameters in the
accuracy of scaling. The finite element model of a ten
storey building is used to present the capability of the
method. The natural frequencies and unscaled mode shapes
have been estimated using FDD method and the mass
change method is applied for scaling the mode shapes. The
sensitivity of the results to the amount, location and the
number of added masses and the number of modes under
investigation have been evaluated. It is shown that the
amount of added masses can be estimated by try and error
of the FE model of structure and the masses should be
distributed all over the structure to decrease the scaling
error.




