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Reanalysis for Correlating and Updating Dynamic Systems
Using Frequency Response Functions
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ABSTRACT
Model updating is a very active research field, in which significant efforts has been invested in

recent years. Model updating methodologies are invariably successful when used on noise-free
simulated data, but tend to be unpredictable when presented with real experimental data that
are-unavoidably-corrupted with uncorrelated noise content. In this paper, Reanalysis using frequency
response functions for correlating and updating dynamic systems is presented. A transformation matrix
is obtained from the relationship between the complex and the normal frequency response functions of
a structure. The transformation matrix is employed to calculate the modified damping matrix of the
system. The modified mass and stiffness matrices are identified from the normal frequency response
functions by using the least squares method. One simulated system is employed to illustrate the
applicability of the proposed method. The result indicate that the damping matrix of correlated finite
element model can be identified accurately by the proposed method. In addition, the robustness of the
new approach uniformly distributed measurement noise is also addressed.
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29 2. Identified Dynamic System Matrices for 5% Noise Level

¥ 1. Natural Frequency for 5% Noise level # 2. Damping Ratio for 5% Noise level
Modes | Exact | Integrated Method [Our Method ~ Modes|Exact |Integrated Method|Our Method
1 1.43 1.38 1.43 1 9.44 201 9.57
2 2.74 2.66 2.73 2 16.67 0.89 16.98
3 1342 347 342 3 1006 26.76 9.42
4 1418 4.19 4.19 4 1.54 0.81 1.55
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2% 3. Natural Frequency for 5% 3% 4. Damping Ratio for 5%
Noise level (Numerical Test 1) Noise level (Numerical Test I)
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