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ABSTRACT >> This paper presents long-term dynamic characteristics of a cable-stayed bridge where installed SHM (Structural
Health Monitoring) system. Modal parameters such as natural frequencies and mode shapes are identified by modal analysis using
three dimensional finite element model. The developed baseline model has a good correlation with measured natural frequencies
identified from field ambient vibrations. By statistical data processing between measured natural frequencies and temperatures, it
is demonstrated that the natural frequency is in linearly inverse proportion to the temperature. The estimation of temperature effects
against frequency variations is performed. Mode shapes are identified from the TDD (Time Domain Decomposition) technique for
ambient vibration measurements. Finally, these results demonstrate that the TDD method can apply to identify modal parameters

of a cable-stayed bridge.
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(e) 11th mode(vertical bending)
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Mode No. Frequency Measured Frequency Frequency Frequency MAC MAC
(Hz) Frequency Error by PP by ERADC* (deckipylon) | (deck only)
(H2) %) (H2) (H2) > i’
Lst mode(f.s) 0.2654 0.2600 2.08 0.2625 0.2609 0.987 0.989
3rd mode(f;;) 0.3292 0.3281 0.33 0.3235 0.3200 0.955 0.954
7th mode(f.s) 0.4413 - - 04517 0.4511 0.532 0.659
9th mode(f.s) 0.5371 - - 0.5310 0.5279 0.906 0.927
11th mode(f.s) 0.5968 - - 0.5800 0.5755 0.942 0.950
13th mode(fs) 0.6319 0.6249** 1.12 0.6225 0.6252 0.934 0.940
) * : Eigensystem Realization Algorithm using Data Correlation
** : Measured frequencies during 2004 ~2005
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