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Bridge Damage Identification Based on Curvature-mode Curve

WU Duo, LIU Lai-jun, ZHANG Xiao-yu, LIU Hong-yan
(National Engineering Laboratory for Bridge Structure Safety Technology, Chang’an University,
Xi’an 710064, Shaanxi, China)

Abstract: Aiming at the problem of traditional damage identification method which could only
determine the damage position, and the damage degree recognition was poor, a damage
identification method based on the change of curvature-mode was proposed in the light of the
distortion of curvature-mode curve caused by bridge damage. Based on the parameter index of
curvature mode, the change of curvature-mode curve of bridge before and after damage was
studied. Based on polynomial fitting and neural network fitting technology, according to the size
of curvature-mode curve distortion area after bridge damage, the location and degree of damage
were reversely fitted. Taking a simply supported bridge as an example, the single and multi
location damage conditions were studied and analyzed, and the location of structural damage was
determined according to the location of curvature-mode curve distortion. The damage degree was
determined by the size of curvature-mode curve distortion. The results show that the proposed
method is more effective in identifying the small damage condition which is commonly seen in the
actual engineering, and it can be used in the health monitoring of engineering structure.
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Fig. 1 Changes of Curvature-mode Curves in Beam Damage
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Fig.2 Distortion Area of Holistic Curvature-mode Curve
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Tab.1 Curvature-mode Curve Areas of Simply-supported Bridge Under Single Damage Condition
45 T S1~16/m? Sis/m? Si6~31/m? Ts/m? T(a) 2L/ %
KA 9.55 1.00 8.55 19. 09 0
16 HoCifi 5% 9.52 1.02 8.53 19.08 —1
16 M55 15% 9.48 1. 07 8. 49 19. 04 —5
16 PAICH i 40 % 9.30 1.28 8.34 18.92 —18
16 ST 57 60 % 9.01 1.59 8.11 18.72 —38
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Tab.2 Curvature-mode Curve Areas of Simply-supported Bridge Under Multiple Damage Conditions
W0 T Si~11/m? Si11/m? Sii~21/m? Ss1/m? So1—31/m? Ts/m? T(a)ZEALFE/ Y
52 R R A ot A ot 2% 4.77 0.89 8. 65 0. 84 3.93 19.09 0
11 B A 21 JocHifs 10% 4.74 0.93 8.61 0. 87 3.92 19.07 —2
11 B AT 21 B cHifh 20 % 4.71 0.98 8.55 0.92 3. 89 19. 05 —4
11 Boe 21 Hondifi 45% 4.58 1.16 8.33 1.09 3. 80 18. 96 —13
11 BeAn 21 JocHifs 70 % 4.29 1.57 7.85 1.47 3.59 18.76 —33
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Tab.4 Polynomial Fitting Results Under Single Damage Condition
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Tab.5 Polynomial Fitting Results Under Multiple Damage Conditions
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