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PROPOSAL FOR STRUCTURAL IMPROVEMENT USING SLIDING BEARING
OF BRIDGES WITH ROCKING PIERS

Kyoko AZUMI, Koichi SUGIOKA and Nobuhiro MITSUKAWA

During the Kumamoto earthquake occurred in 2016, there was a bridge with rocking piers collapsing.

As the rocking pier structure was deigned to support vertical force only, not for horizontal force sup-
porting, once the horizontal displacement occurs, the whole bridge structure would become unstable.

Therefore, for safety concern, it is requested by the state that the bridge managers should promptly
propose a suitable solution to retrofit or remove these bridges with rocking piers. Hanshin Expressway
has already retrofitted the rocking piers to resist against extreme earthquakes, as called as Level 2 earth-
quake. However, it is required to respond to this new notification announced by the MLIT. Therefore,
firstly, the possibilities of causing an entire bridge collapse when a collapse happened in a partial portion
of rocking piers due to unexpected external force were investigated. After the revision, the destruction
limitation conditions were set according to Japan Specifications for Highway Bridges, and, 3-Dimensions
non-linear dynamic analysis was conducted. Based on the dynamic analysis, it is found that the reaction
force of the existing bridge deduced significantly after retrofitting the rocking piers.



