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Vibration based methods concern the global assegsit
of a structure, using modal data (eigen frequencies
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The key to the success of a method in the reattstral and measurement environment
lies on the practicality in obtaining the requithamic data and the robustness of the
parameter identification (or model updating) praged

This research aims to develop a robust structdeadtification framework using reliable
dynamic data (particularly natural and artificiaumdary condition frequencies) with the
aid of artificial intelligence algorithms. The frawork will be employed in the dynamic
characterization and assessment of railway bridges 0
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< Using artificial boundary condition (ABC) methodegpand the measurable
frequency dataset.

“ Using a robust genetic algorithm in a FE model bas@ameter identification  «}» Data an a|ysis and interpretation for rai |Way bridges
procedure with enhanced (frequency) measuremeasetat

Actual stiffness distribution in experiment Stiffness parameter identification results

<+ Verifying the procedure with laboratory experiments

< Improving the experimental methods (such as usimgrolled random excitation
where possible); improving the measured frequeasganse data with special
processing techniques to minimize the noise infheen
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attempt to establish a procedure for the extraaifcthe driving and dominant

ABC frequencies can be extracted by frequencies from the passing trains, and the nidfr@guencies of the bridge system.
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In a real measurement environment, many factorsnfarence the quality of Futurework

measured frequency response functions, such aseghsurement noise and
duration of input excitation. Effective measuremand data processing
techniques need be implemented in order to enskgkable extraction of the
eigen frequencies, especially the ABC frequencies.

» To further improve the quality of the measured drencies in real structural and
measurement environment by means of using nothectien techniques and considering
including more effective excitation method

» To incorporate pertinent local methods in the frvmi to assist in the identification of

Two noise reduction techniques are considereckatitrg the measured local damages and enable the assessment of co S

frequency response function curves

a) rational fraction polynomial (RFP) curve fittingethod » To further study the dynamic behaviour of typicallway bridge systems; develop an
effective procedure for the determination of théaus frequency components in the bridge

b) and singular value decomposition (SVD) technigteused to reduce the response; and investigate the dynamic interactéwéen the passing trains and the bridge.

noise influence.



