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Identification of closely spaced modes using operational
modal testing
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Abstract- The closely spaced modes exist in symmetric structures such as circular plates, gears or disks. Theoretically,
closely spaced modes are known as two separated modes with the same amount, but these modes are often detected as
only one mode in the classical modal methods. In this article, at the first, some classical modal method is introduced and
the most important of their difficulties is considered. Then, Operational Modal Analysis (OMA) is applied to abate
these problems. The Stochastic Subspace Identification based on covariance (SSI-COV) driven is used for this purpose.
Different conditions for closely spaced modes is considered and simulated on a free-free steel plate using Matlab
software. In order to consider the SSI-COV method in identification of closely spaced modes experimentally, classical
and operational modal testing are done on a steel ring. The numerical and experimental results from simulations
demonstrate the effectiveness of OMA for identifying and separating the close modes.

Keywords: Close Modes, Operational Modal Analysis, Stochastic Subspace Identification-Covariance Driven.
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. Circle-Fitting

. Inverse

. Bendent

. Rational Fraction Polynomial (RFP)

. Global Rational Fraction Polynomial (GRFP)
Global

. Spectral

. Frequency Response Function (FRF)
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7. Toeplitz

8. Transpose

9. Singular Value Decomposition (SVD)

10. Extended observability matrix

11. Reversed extended stochastic controllability matrix
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1. Operational Modal Analysis (OMA)

2. Frequency Domain Decomposition (FDD)

3. Enhanced Frequency Domain Decomposition (EFDD)
4. Peak Picking (PP)

5. Second Order Blind Identification (SOBI)

6. Stochastic Subspace Identification —Covariance Driven
(SSI-COV)
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1. Modal Assurance Criterion (MAC)
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