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Acceleration Estimation of a Steel Plate Girder Bridge using Multiplexed FBG

Sensors

AN BEEe T
Chung, Wonseok Kang, Donghoon Kim, Hyunmin

ABSTRACT

This study presents an experimental technique to monitor the dynamic behavior of the railway bridge
system simultaneously using multiplexed fiber Bragg grating (FBG) sensors. The measuring quantities include
stains, curvatures, vertical deflections, and vertical accelerations. The strains are directly measured from
multiplexed FBG sensors at various locations of the test bridge followed by curvature calculations based on
the plane section assumption. Vertical deflections are then estimated using the Bernoulli beam theory and
regression analysis. Finally, vertical accelerations are obtained from the numerical differentiation in time
domain. In order to verify the proposed method, several conventional electric strain gauges, displacement
transducers, and accelerometers are installed at the mid-span of the bridge for comparisons. A test train is
passed over the bridge to monitor the dynamic response of the bridge. The monitoring results show that the
multiplexed FBG sensing system is able to capture the essential behavior of the test bridge while resolving

wiring problem in practice.
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