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Mechanism of bridge damage during floods exceeding the design high water level
and effect of reducing fluid force by fairings
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Regarding the damage of bridges damaged by heavy rain disasters, water
channel experiments and computational fluid dynamics were carried out to investigate the
hydrodynamic forces acting on the bridge girders when the flood water exceeds the high water level
as a coupled system of structure and fluid. Experiments were conducted to measure the hydrodynamic
force acting on the bridge girder by changing the water level of the water channel in five steps
from the bottom to the top of the bridge. In addition to a model of an open-floor plate girder
bridge, changes in hydrodynamic forces with or without floor slabs and with or without railings were

experimentally determined.

Using a 3D laser scanner, damaged bridges were used to perform 3D measurement of the bridge and its
surrounding terrain, and a 3D model of the bridge and a model for computational fluid dynamics
analysis were constructed from point cloud models of bridge piers, girders, and river revetments.
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