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ABSTRACT

In recent years, a new approach called transmissibility based operational modal analysis has been
propounded that is an effective solution in the field of system identification. The new approach is able
to identify the modal parameters of structural systems based on the transmissibility functions, where,
unlike conventional methods of operational modal analysis, there is no limiting assumption about the

" input excitations. In this paper, an effective form of transmissibility called power spectral density
Keywords: o e . i P ? ; e p
Transmissibility based operational modal lransmtsmbll_lly is used in qrder to identify l_he dmamlc chgra(.lens[]cs 0_1' a SDOF system. The dynamic
analysis system that is modeled using MATLAB/Simulink is excited by the different earthquakes such as El

Power spectral density transmissibility
White Gaussian noise

Singular value decomposition

Fourier spectral transmissibility

Centro, Northridge and Loma Prieta, and white Gaussian noise is also added to its responses with
different signal to noise ratios. The modal parameters (natural frequencies and mode shapes) of the
numerical model are calculated and extracted based on the singular values and vectors obtained from
singular value decomposition of the power spectral density transmissibility matrix. This matrix, unlike
the Fourier spectral transmissibility matrix, can be created based on the transferring outputs obtained
from just one loading condition; therefore, there is no need to use the outputs of multiple loading
conditions, so that it is possible to identify the dynamic characteristics with only one dynamic test. In
this research, the modal identification results are evaluated through comparison with the values obtained
from exact solution of the system. The comparison shows that the modal parameters extracted from the
system responses with different noise levels have a good agreement with the exact values.
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1% Hankel matrix

'! Peak Picking (PP)

'* Four spectra

"* Frequeney Domain Decomposition (FDD)
'* Auto power spectrum

'* Cross power spectrum

'S Coherence spectrum

17 Phase spectrum

¥ Logarithmic decrement technique

241

! System identification

? Modal identification

? Linear time-invariant system

* Ambient vibration tests

* Forced vibration tests

¢ Operational Modal Analysis (OMA)

’ Random Decrement Technique (RDT)

* Eigensystem Realization Algorithm (ERA)
? Stochastic Subspace Identification (SSI)
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