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Estimation of Dynamic Displacements of a Bridge using FBG Sensors

W) - 2 A
Shin, Soobong Yun, Byeong-Goo Kim, Jae-Cheon
Abstract

An algorithm is proposed for estimating dynamic displacements of a bridge by using FBG
sensors and by superposing some measurable low modes. Modal displacements are obtained
from the beam theory and the generalized coordinates are deduced from the strains
measured by FBG sensors. By considering flexural and torsional modes occurred in bridges
only as flexural modes of a simply supported beam by separating a bridge into multiple
girders or parts, the proposed algorithm can be applied to various types of bridges.
Guidelines are provided theoretically for determining the number of modes and the number
of strain gages to be used. The proposed algorithm has been examined through simulation
studies on various types of bridges, laboratory experiments on a model bridge, and field
tests on a simple span PC Box girder bridge. Through the simulation study, the effects of
the error in the vibration modes and measurement noise on estimating the dynamic
displacements are analyzed.
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Load Case 2 Load Case 1
196kN, 30km/h 196kN, 30km/h

G1 Cross Beam G2 Cross Beam G3
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Table 1 AE, RMS &4

T & AE (%) RMS (%)
load case 1 0.79 0.81
girder 3
load case 2 0.79 0.96
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Table 3 HEE AZF 4t wE AE, AMS &4

] & @ %} AE (%) RMS (%)
2% 1.03 1.19
6% 3.10 3.56
10% 5.16 594
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Table 4 TS 22Atol|l e AE, AMS =4

7594} AE (%) RMS (%)
0% 2.19 242
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@ FBG Sensor
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Table 6 AE, AMS &4

T ' AE (%) RMS (%)
case 1 2.27 2.23
case 2 2.86 2.69
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