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Under the backgrounds that the maintenance of infrastructures becomes increasingly important
in developed countries, this research is intended to establish a structural identification approach to
the health monitoring of railway viaducts using train-induced vibration data. In this approach,
possible damage patterns are assumed in advance and the bridge responses are simulated using a
developed train-bridge interaction analysis procedure. If the calculated responses due to a certain
damage pattern are identical to the recorded ones, then the damage can be identified. To make the
proposed approach practicable to actual structures, soft computing methods are introduced to
simplify and optimize the identification process. As a result of this research, the feasibility of the
proposed approach is confirmed using simple models.
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FZ%: Damaged member
Bridge length: /=50 m

Unit length weight: y=1.5tf/m
Young's modulus: E =2.1x10 tf/m?
(: Node No.; [1]: Element No.

Fig. 1 Simple girder bridge model
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Fig. 2 Two-DOF bullet train car model

Table 1 Definition of gene strings

Gene string Damage degree (%)
000 0
001 10
010 20
011 30
100 40
101 50
110 60
111 70
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Fig. 3 Flow-chart of GA algorithm
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Table 2 Identification results by GA

Casel
Elem. No. Pseudo- Analysis
Measured
1 0 0
2 0 0
3 0 0
4 0 0
5 11 10
6 0 0
7 0 0
8 0 0
9 0 0
10 0 0
Case2
Elem. No. Pseudo- Analysis
Measured
1 0 0
2 0 0
3 0 0
4 0 0
5 46 50
6 0 0
7 0 0
8 0 0
9 0 0
10 0 0
Case3
Elem. No. Pseudo- Analysis
Measured
1 11 10
2 0 0
3 0 0
4 0 0
5 0 0
6 0 0
7 0 0
8 0 0
9 0 0
10 0 0
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