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Fig.1 The FEM of simply supported beam bridge

B A 20m, R ] Euler-Bernoulli #2550, %1434 25 A~ B, HoA BROCHES AL W& 1 frs ; #0m EF XK

TV g Tons 80T T B R 3. 6m? AR I PR SR M 0. 492m s PR R E=3. 45 X 10" Pa, % i p=2420kg/



794 O N (2019 4F) 55 34 %

m®, %l Rayleigh BHE L5, Jii Wi B BHJE b ¢=0. 02, 76 BE4T 5008 05 E0mE , 17 25 A4 98 2 3 B8 52 B 42 4 5
v T A %) 422 floh 3 Ao 8 A T 1T A0 AS B . B8 B ey 430 o e P TE AT Bl A A R R 1 R B R
Xof 458 1 R 31 45 SR W 58 /) 5 R 268 R TR 9 A 281900 T /DN 2 5 i 8l 2850 1 7 ) 72 A TR AR 0 5K 0 AR A
T B R T R /N B i 5 7D 3 SO 453 1 R 0 45 2R IS 52 i 5 B 20y £ 48 199 (1] I 4 BRCSEE o 4 900 o B 0 D A o, L2
BB AR A P 7 A () BB 45040 U 25 R TCRE . B Ay A8 R /N R R R i) B e R S B T 0 TR Ak R - T
ANEEE R 2. 5m ) Fy 1 Fy B o=10m/s &) B o /] 52285, &R N

F, = 1 X 10°[140. 1sin(10m) 4 0. 05sin(30m) ] N

F, = 1X10°[1—0. 1sin(10m) + 0. 05sin(50 ) | N

Sy S BT 3 5B ) R R R R L SRR A R R 200 Hz, SREERS ] R 35, 7E ] SRR AL A B

T 24 A AL GRS 1~24, a7 S BRI 060 B8 i 17 AT 3B 3 Newmark 355K 45, P38 i 20 (9) TSR A3 4544
49 07 A8 e 17, A E 5 R B A L BT RE T R A G 3 e BT I B AT IR R A 4, R A Rl
ToL, BRI 1 iR . i F bl b 3R 22 5 U0 A4 % F 0 R B /N F 5 %0 BN 7 L DL
H i B IF 5T D 75 ME LA HEAT HERR TR, AR SOR KR R BE /N T 5 00 B AL AT Y . 0 1 B0 6 3,
13,19 (40 A% e i 4 &1 2 B o

10

# 1 AR T E
Tab.1 Damage cases for the simply supported beam bridge
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Fig. 2 The strain responses of measurement point 3, 13, 19 in damage case 1
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Fig. 7 The data fusion identified results of damage case 4
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Damage identification in simply supported beam bridge
based on strain index and D-S evidence theory

JIAN Zheng-kun, LIU Xi-jun, ZHANG Su-xia

(Mechanical Engineering of Tianjin University, Tianjin 300072, China)

Abstract: In order to improve the accuracy of bridge structure damage identification, and get rid of the
dependency on the information before damage, a damage identification method based on strain index
and D-S evidence theory is proposed. Firstly, the dynamic strain response of damaged structure is
used to construct the strain standard deviation (SSD) index and the average pseudo strain energy
density (APSED) index. Secondly, both of the two strain indexes are modified by the curve fitting
technique. Finally, based on the D-S evidence theory, two improved indexes are fused to locate the
damage. The method is applied to the damage identification of a simply supported beam bridge with
numerical model, and the effects of damage degree and test noise are discussed. The results show that
SSD and APSED have strong robustness to the noise, and high accuracy of damage identification can
be achieved. The effectiveness of the proposed method is eventually verified by the experimental
investigation.

Keywords: strain index; D-S evidence theory ;simply supported beam bridge; damage identification



