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Seismic Safety Enhancement of Long-Span Bridges
With Base Isolation and Structural Contrel Techniques

Due to severe damages of bridges caused by the Hyogo-ken Nanbu Earthquake in 1995,
very high ground motion (Level II design level) is now required in the new bridge design
specification set in 1996, in addition to the relatively frequent earthquake motion (Level 1
design) by which old structures were designed and constructed. Hence, seismic safety of



cable-stayed bridges which were built before the present specification has to be reviewed and
seismic retrofit has to be done, if it is found necessary.

Conventional retrofit technologies to meet high seismic demand are to increase strength
and ductility of structural elements, in which inelastic behavior of the elements are expected to
absorb energy to suppress earthquake response of the structures. In this seismic retrofit work,
following demerits are pointed out. One is high labor work to increase strength and ductility of
critical structural sections distributed in complex structural system. Second is the increase of
seismic force due to stiffening effects of structures. Third is structural damages due to inelastic
behavior of structural elements.

In this paper, feasibility of structural control technologies for seismic retrofit of the
continuous frame viaduct, the large truss bridge, and the cable-stayed bridge owned by the
Hanshin Expressway Corporation is examined through experiments and numerical simulation.
Those bridges are made flexible with use of base isolation bearings in order to generate
relatively low seismic inertia force in structural system with long vibration period. So, if they
have enough energy absorbing capacity, displacement response of structures is also suppressed
not to go deep into inelastic range to assure seismic safety of bridge.



