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Summary

Uplifting Slide Bearing is a composed support structure consisting of ahorizontal sliding bearing
and a couple of inclined sliding bearings. The horizontally placed sliding bearing carries vertical
loads under normal conditions, and a built-in isolation mechanism allows the horizontal surfacesto
slide so that no loads other than the friction force act on the bridge piers. The inclined sliding
bearings carry inertiaforce during an earthquake, dissipating the seismic energy over the entire
bridge as gravitational potential energy. Resistance of the inclined sliding surfaces contributes to
forming avirtually multi-point fixed structure temporarily so that horizontal displacement of the
girder isrestricted. Seismic energy is aso converted momentarily into potential energy as the girder
displacesin the direction against gravity; which has a peak-cut effect on the horizontal |oad applied
to the bridge piers.

This study investigated the influences of the inclined angle of the uplift sliding bearing on the
seismic response of a bridge for possible application to a 3-span continuous non-composite steel
girder. Installation of the uplift sliding bearing was proven to be effective in restricting horizontal
displacement of the superstructure, and response ductility ratio of a bridge pier was found to be
larger with the increase in the inclined angle of the bearing. Section force in the superstructure was
found to reach a peak when the inclined angle was about 15 to 20 degrees under the conditions of
the bridge examined in this study.
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1. Introduction

The Hyogo-Nanbu earthquake of 7.3 magnitude hit Japan in 1995 and caused significant damage to
lifeline structures, long bridges and elevated bridges. In particular, many old bridges adopted a
simple supported structure had severely collapsed. Because of this, most of new bridges built after
the earthquake was built with a continuous girder system having seismic isolations. The seismic
isolation system ensures a high level of safety during an earthquake by absorbing energy as the
bearings deform. In addition, a multi-span continuous girder system can significantly improve the
seismic performance by making it an indeterminate structure and reducing a number of girder ends.
During ordinary conditions however, indeterminate forces are induced in continuous girders by the
thermal expansion and contraction, and therefore, it may be sometimes difficult to adopt such a
multi-span continuous system. At the same time, their expansion joints tend to become larger as the
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