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Fig.1 Experiment system
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Fig. 2 Piezoelectric actuator Fig.3 Damage preset
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Fig. 4 Instruments positions and damage cases
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Fig.5 Damage cases a) cases of damage introduced to cross beam, b) cases of damage introduced to main girder
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Fig. 6 Acceleration response spectrum shapes of channel 13 before and after damage a) case0 b) case3
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Fig. 7 PSD curves of acceleration response from channel 13 before and after damage
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Fig. 8 Total change of PSD from different sensors
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Fig. 9 Damage indicator a) damage_indicator_0 b) damage_indicator_2
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Damage Detection of Steel Bridge Based on
Acceleration Power Spectral Density

LI Yue-bing', XING Shuang', Oshima T*
(1. School of Civil Engineering, Northeast Dianli University, Jilin 132012, China;
2. School of Civil Engineering, Kitami Institute of Technology, Kitami 090-8507, Japan)

Abstract: Non-destructive testing of structure with the change of vibration characteristics attracted
much attention in recent years. The basic idea of this method is that the vibration characteristics can
reflect the state of the structure, and damages can cause changes of bridge vibration parameters. In
order to study the method detecting steel bridge damages based on the power spectral density (PSD)
of acceleration response, a disused railroad bridge in Japan was adopted as specimen, and six cases of
damage were introduced to it in advance. The bridge was actuated by sinusoid sweeping frequency
wave, and then the power spectral density differences between the undamaged and damaged bridge
were analyzed. Experimental results show that the steel bridge damages can be detected and located by
the changes of acceleration PSD.

Keywords: acceleration power spectral density; damage; detection



