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Damage Identification Analysis of Simply Supported Beam Bridge based
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Abstract: In order to solve the problem of dependence on health structural response data in damage
identification and the difficulty of identifying small damage, a new damage identification method for
simply supported beam bridges based on lifting wavelet transform and statistical theory is proposed,
which can directly identify the damage location by measuring the dynamic strain response in the dam-
age state. Firstly, based on the sensitivity of the strain response to the local damage of the structure,
the lifting wavelet transform is used to reconstruct the low-frequency strain response which is smooth-
er than the original strain response; And then according to the statistical theory, the damage index of
strain variance local probability (SVIL.P3) is constructed for damage location analysis. Taking a simply
supported beam bridge as the research object, it discusses the effects of single damage, multiple dam-
age, different speed and load, the noise resistance and the sparse measuring points in the numerical

simulation. Finally, the experimental verification is carried out by the model of simply supported beam
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bridge, and the experimental results show that the proposed method is simple and effective in the dam -

age identification for simply supported beam bridge and can also accurately identify minor damage.

Keywords: simply supported beam bridge; lifting wavelet transform; strain response; variance local

probability ; damage identification
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Table 1 Damage condition simulation
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and schematic diagram of strain gauge sensor

S50 v I o TR SR % B T S BE 7 1) RO R
LR AU 7, B e 11 TR B 2d 5 1 T 9 88 £ 22 L e
SCA A0 R B L AR S 0 ) R S AT AR T BT
B 158 BE 6= 110 mm Bt 1% Bl o 10 %FFR Bk 115k
AL = A 05 T 00, B A~ S50 i AN 10 i, B
RT O 2,

5 S e v SR 4 3 114 7 7 e 7 S AR e ) 1.3 71 e
ST i A0 BEAS HE SVLP, 4t 43 48 b it Ze 1 47 8 4548001
gERME R, T TR LIE 1, & %



51 #k W
[ | g | |
- e L b
200 mm 1 650 mm 1200 mm

10 SR BIERE

Fig.10 Schematic experimental set-up

F2 MBI REM

Table 2 Damage condition simulation

WG TH HGYoT  BOwE d/ mm BGRE /%
D1 5 4.25 5
D2 5 8.5 10
D3 5,11 8.5,8.5 10,10
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Fig.11 Damage identification results based on experimental

conditions
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