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4. Influence of Residual Deformation on Stability of Saddle in Bridge Construction
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Abstract; In the construction of a bridge girder, a temporary “saddle” structure often used. The saddle
is composed of multiple stacked steel H-beams, each having a width and height of 150mm. The vertical
load acting on the saddle is due to the weight of the bridge girders. The saddle member might become
deformed by this load. After removing the load, the deformation might remain. This deformation is
known as residual deformation. The slightly deformed saddle members are used repeatedly as well.
However, there is no management standards for the saddle. In this study, the influence of residual
deformation on the stability of the saddle is examined and a management standard for the saddle is
proposed.

To confirm the strength of the saddle, the distribution of load in the saddle was examined by
experimentation using saddle members at construction sites. It is difficult to obtain quantitative data
on the stability of the saddle by experimentation, as residual deformation exist in real saddle members
due to welding of the flat steel bar for strengthening of the H-beam. Therefore, the influence of residual
deformation on the stability of the saddle was examined by numerical analysis. In addition to that the
experimental results were compared with the analytical results. A numerical analysis was also carried
out in consideration of the residual deformation of the saddle member. The finite element method was
used for this analysis.

The results of this study are summarized as follows:

1. Even if residual deformation affects at least one member of the saddle, its influence of residual
deformation on saddle stability is minimal. The results of this study suggest that the probability of saddle
failure is low when a bridge girder is supported on a saddle.

2. However, if the flat surface at the flange of the saddle member is less than three times the thickness
of the flat steel bar, the saddle member should not be used.

3. If the saddle member is managed appropriately such that an extremely deformed saddle member
is removed, the stability of the saddle would be guaranteed. Moreover, the saddle is assumed to be
used originally within the elastic deformation even if there is the bridge on saddle. When the saddle is
used, the residual deformation should not remain in the saddle. It is should use the saddle of the enough
number in consideration of the weight of the bridge girder.
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