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ABSTRACT

In this proposed three-year period research, the development of damage
detection or condition assessment techniques of structures will be investigated. Due to
the properties of robustness, fault tolerance, and powerful computing capability,
artificial neural networks (ANN) isapromising tool in solving civil engineering
problems. In this study, the ANN is adopted to devel op the techniques of damage
detection and health monitoring of structures. After this, a series of |aboratory
dynamic experiments will be conducted. There are two mgjor topicsinvolved in this
research. First, development of damage detection model using ANN: after the model
isimplemented, the location and extent of the damage of a structure can be identified
and quantified throughout the trained ANN; second, |aboratory dynamic experiments
of afive-storey 1/2 scaled steel frame structure: the experiments will be conducted on
the shaking table of National Chiao-Tung University.

In this report, the design of a4-storey steel frame for the damage detection
purpose is introduced. The results of the preliminary shaking table test on the tested
frame are a so reported. The main object of the conducted experimentsisto identify
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the dynamic parameters (natural frequencies, modal damping ratios, and mode shapes)
of the frame. The identified results are shown and discussed based on four topics: the
discrepancy between the analytic model and the real steel frame; the influence of
different earthquake events; the influence of different scale of the earthquake; and the
efficiency of the strengthen-column.

Keywords. damage detection, shaking table test, artificial neural network, ANN,
system identification.
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