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Abstract :

For the efficient maintenance of aging bridges, structural analysis using a finite element (FFE) model
is one of the effective methods. Particularly, accurate representation of damage such as corrosion
is crucial for the FE model. In the case of a steel bridge affected by corrosion, it is practical to
define the FE model as a fiber-based model converted into a shell model for corroded sections since
there is a possibility that local buckling becomes dominant in the corroded sections. While utilizing
point cloud data seems beneficial for constructing an FE model efficiently, detecting corroded sections
from point clouds poses challenges. Due to the discrete nature of point clouds, identifying subtle
changes in plate thickness borders is difficult. Therefore, photogrammetry is employed for this
purpose. Because the appearance of the corroded section differs from the intact part, there is a
prospect that detecting the corrosion location from photographs using image processing would be
feasible. If the detected corrosion location is projected to the point cloud generated by photogrammetry,
it is effective to reflect corrosion location in the point cloud. In this research, the method is developed
to automatically construct an FE model of a steel bridge affected by corrosion by using photogrammetry.
The case study is the H-shaped steel beam with corrosion in the central part, resulting in a reduction
in plate thickness. Moreover, bending experiments were conducted and the experimental behavior

was compared with the analytical results. Thereby, the effectiveness of this method is verified.
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