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Fig. 1 Vehicle/bridge system model
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Fig. 2 Degree of freedom of beam element and applied loads
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Fig. 3 Flow-chart of GA method
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Fig. 4 Track irregularity
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Tab. 1 Parameters of vehicle/bridge system and GA operators
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Tab. 2 Single object detection (damage location)
BT Bifeoc  BUiRE/%  EP/%  EP,
1 1 30 92.33 17.23
2 63 30 97.00 16. 91
3 96 30 91. 00 18. 25
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Fig.5 Results of damage location detection
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Tab.3 Single object detection (damage degree)

BB BT BiGiRE/ % EPY/Y EP

4 1 30 100. 00 3.93
5 63 70 99. 33 4.73
6 96 50 100. 00 4.94
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Fig. 6 Results of damage degree detection
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Tab.4 Damage detection of location and degree

BT BiGHOT BiGiRE/ % EP/Y EP

7 1 30 52.33 19.57
8 63 30 98. 67 15.73
9 96 30 90. 33 18.61
10 63 50 99. 00 16. 42
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Fig. 9 Results of multi-objective detection
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