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Table 1. Physical parameters of the bridge model
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Fig. 1. Bridge Model; (a) the physical model used for the benchmark experiments, and (b) node numbers and damage
location
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Fig. 2. General view of the Yonghe Bridge
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Fig. 3. Elevation of Yonghe Bridge with the main dimensions and location of installed sensors
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Fig. 4. Damage patterns of Yonghe Bridge (a) cracks at the closure segment and (b) damaged concrete piers of the bridge
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Table 2. Signal frequency spectrum characteristics
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Table 3. Kernel functions of SVM

kernel K (x,x")

linear xx'
polynomial (xx ')d or(c+xx ')d
Gaussian radial exp(—x —x"/207)
Sigmoid tanh (a, (x,x')+,30)

¢, 0, d, oy, Po are kernel parameters.

--- Feature Extraction [=============
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Fig. 5. The proposed framework of damage detection
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Fig. 10. Performance of features extracted from empirical modes (features related to spectral shape properties) in dam-
age identification
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Table 5. Classification accuracy of selected feature subset obtained using the forward feature selection method for detect-
ing damage

7 dg0 At S 39 A g0 (%) =ds
mode 1 F4, F2, F6 AY
mode 2 Fl, F3, F8, F6, F7, F2, F10 ay
mode 3 Fl10, F8 ay
mode 4 F2 AY
mode 5 F10, F3, Fl N
mode 6 F9, Fl, F7, F6, F10, F§ ay
mode 7 F9, Fl0, F2, F6, F3, Fl AP
mode 8 F9, F4 AY
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Table 6. Classification accuracy of selected feature subset obtained using Genetic algorithm method for detecting

2 Og0 Lk (S 19 A gaxo (%) <ds
mode 1 F3, F4, F5, F6, F7 AD
mode 2 F2, F4, F6, F10 q¥
mode 3 Fl1, F3, F8, FI10 INg
mode 4 Fé6, F8, FI10 A
mode 5 F2, F3, F4, FS8, F9 A¥
mode 6 F3, F5, F6, F7, F8, F10 AA
mode 7 Fl, F3, F6, F7, F8, F9 AY
mode 8 Fl, F3, F5, F7, FS8, F9 YA
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Table 7. Feature ranks extracted from empirical modes using random forest method
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method identification
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