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Tab.1 Model numbers in the experiment
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Fig. 2 Sine wave input waveform
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Fig. 4 Position and numbering of accelerometers

(units: mm)
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Fig. 3 Time-history of El-Centro seismic wave

used in the test
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Tab. 2 Comparison of structural dynamic properties
for different damaged models
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DM4 6. 000 21. 750 25.1 39.5
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DM6 5. 875 22.375 25.2 39.7
DM7 5.750 22.250 25.2 39.8
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Fig. 6 Mode shape of west arch-rib for damaged model (No. 3 notch location)
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Tab. 3 Numerating results of the first 10-order structural frequencies by FEM for different damage degrees
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Tab. 4 Numerating results of the first 10-order structural frequencies by FEM for different damage locations
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Fig. 11 Relationship between the first 2-order

frequencies and the damage locations
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2. Jilin Highway Management Bureau, Changchun 130021, China )

Abstract: Based on an old reinforced concrete arch bridge, which has been in-service for about 40
years, a scaled one-span bridge model was fabricated by organic-glasses. Notches fabricated by saw
cutting were introduced into the arch ribs to simulate the damage. Dynamic experiments were
executed on the undamaged and damaged model. Dynamic responses (structural frequency, mode
shape, dynamic strain) of different damaged models were achieved. Numerical simulation was
performed by ANSYS software. Sensitivity analyses of the dynamic signature to the damage location
were investigated. Relation between structural dynamic signature and the damage was discussed. It is
shown that the lst-order horizontal frequency, vertical mode shape and the dynamic strain are
sensitive to the damage on the arch rib, and the structural frequency is more sensitive to the damage
on 1/8-1/4 of the arch rib span than the damage on other locations, and the structural mode shape is

more sensitive to the mid-span damage.

Key words: ribbed arch bridge; model test; damage signature; sensitivity analysis



