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Research on bridge damage localization based on pseudo-static

displacement

HU Dongyang', LIU Peng®, XIONG Liang’, LI Yifan*, HE Wenyu’
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2.Department of Civil Engineering, Hefei University of Technology, Hefei 230000, China;
3. AnhuiTransportation Holding Group Co.,Ltd., Hefei 230088, China)

Abstract: To overcome the problems of long time consumption and susceptibility to operational
environment in traditional bridge damage localization method, the efficient and accurate method for
locating bridge damage was proposed in this study. The pseudo-static displacement was represented as
a linear combination of total displacement through the finite impulse response filter. The accuracy
function for quasi-static displacement was established to solve the filter coefficients. This method was
used to extract quasi-static displacement from bridge displacement response under moving loads. The
damage location of bridges was determined based on quasi-static displacement. Taking a certain simply
supported beam and a continuous beam as examples, the accuracy of this method was verified in

identifying the damage location of both beams. This study can provide reference for the detection of
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bridge damage localization.
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Fig. 1 Displacement response of bridge under moving load
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Fig.2 The accuracy functions of acceleration-reconstructed

displacement and pseudo-static displacement
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Fig.7 Process of damage localization method based on pseudo-static displacement

HAMARLEN

IR 12 53 530 DN XA 405 i A B 3 fer 21 T
AR RIS ISR IR E R A 22 5

IR 2 B A FE AR H B4 FIR P , AR 7 iy
Ji B % 2 P BRI X R A DL ) (S B 2 5

PR 3 BT RS 25 TS iR 4R DL 5

PR 4 SRR E LA

3 HIEWIE

31 EXE

1) T8 1 Bfif.

fa] RN 8 BTN, B5 42 L = 30 m, B
E =3.75% 10" N/m’ iR 1 = 0.6624m*, % [Ep =

28

2400 kg/m®, BE B I AL A = 2.16 m*, B 8 fif 2% h
— 50 kN [ 4 H 3 AT —A 5 kN B AL far 28 21 A
F S5 HOH B 2 B v, = 5 m/s Fllo, = 10 m/s, ekt
B K 1000 Hzo B HF 32300500 20 445K S TR 7
ZRR 50 AR R TT 8 A BT, B FE B R 15%
FEA BRITAA Hh 9 N B TC A BT 25 I BE R UL
P A R A R MR )

A LRI A5
F—=X/m Pl_’“ {
[ T 1 [ M [ T T T T T T T T T1T1]
A1 23 456789 1%11121314151617181920797

f {
8 EHG M X RARAHA
Fig. 8 Finite element model of simply supported beam with

single damage



PRI, R T M AL A e R ARG RALAT R

PIGT R S B v, = 5 m/s I R4, 43 551300 45
i8] S AR T AT JE L RS, AT 9 TR o NIET 9 W LU
B BHT IS (AL BT REAIL A 2R A A 2 H B
T W RS . BHT S AR 22 (H AN & 10
JIi AE KL 10 Hhoxfe LA B H R s i B A5 8 .
DA AR 5T 42 A FIR BE D% 2% , N3 1T J A4
R 2 BRI U ) 0 A A i, 25 SR 11 B
o M 11 ] LLE HY, FIR S8 9% 25 GE A 00 55 IR 7
B 2 v () R AR oy it , A5 31 1) P00 00 06 B 254, FE R
A3 DX 3 s PR AL, ] R B 0 10 . AR UL
Jifi# 2z, MU (12) i+ E 45 46 45 DL, 45 5% 4n
F2 iR, IWE 2 0] LA fr 28088 3l A TR
B, 58 ARSI FE B 8 A A I W Al . PRIt i
I 305 HE AR RE S 3 M T T b S A o RIS, 4
15 BT AH 4B 0 WA BT, T 2 2 35405 BT
) , LA A A e T HAB SR ITHY

207
it iiEl
15
iy
2
Z 1.0t
B
4\:_1
0.5F
O L L 1 1 L
0 5 10 15 20 25 30
M)/ s

B9 BB L RFA S A e B

Fig. 9 Displacement response of simply supported beam

before and after damage
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Fig. 10 Displacement response change of simply supported

beam before and after damage
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