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Fig. 1 Schematic diagram of simply supported beams
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Tab.1 Damage cases of simply supported beam
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Fig. 2 Damage detection results of 4 damaged cases of simple supported beams
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Fig. 3 Finite element model of arch bridge

A6 55 AT 25 A AR B0 P4 430025 N1UN2 N3, N4,
N5.N6. N7; M 7 #1455 D 2R 274 5351y S1.,.S2,
S3.54.S5.56,S7. FH#] 32 B AUEAE A B AN ] ) o5 A1
EAE AT R T 2R DA HEAL , W AE FE Ak (R AT ) 1o AR
M 7. SR FE B/ N 7 Al TS0 0 A i B 5. e AT 482 4
S FUE M AHAR AT 2R 1 e H 2 — A A%
JEA s RIT HEAT AT 36 5 32 AR SC AR 5 FF R
B TIN5 405 T8 B3 2 FiR.

F2 HHEmATHIO TR

Tab. 2 Damage cases of suspender of arch bridge
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Fig. 4 Damage detection results of suspender
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Damage identification of bridge structures under unknown seismic excitation
based on wavelet packet energy and transmissibility function

LIU Lijun® , LIU Weifeng

(School of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, China)

Abstract : Damage detection based on structural dynamic response is a common method for structural health monitoring. The
dynamic response contains both the information of the structure and the external excitation.but the external excitation is difficult to
obtain accurately in practical engineering, especially the seismic excitation. Therefore, it is a challenging work to detect the damage of
bridge structures only by using the structural dynamic response under unknown seismic excitation. In this paper, a data-driven
method based only on structural vibration response is proposed, which combines wavelet packet energy and transmissibility function
to construct damage indexes, and identify the damage location of bridge structures under unknown seismic excitation. The
characteristic index is not only sensitive to local damage of the structure, but also can eliminate the influence of external excitation
and frequency band. The reliability of the proposed method is verified by numerical simulation examples of simply supported beam
bridge and medium supported steel arch bridge under unknown seismic excitation.

Keywords: bridge structure; damage identification; seismic excitation; wavelet packet energy; transmissibility function
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