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Abstract 

Nowadays base isolation represents one of the most effective solutions for seismic protection of 
both building and bridge structures. Thanks to the provided low stiffness and the high dissipation 
capacity, a significant reduction of internal forces induced in the superstructure can be obtained, 
with limited increased displacement demands. However, for bridge structures, the definition of 
the layout for anti-seismic devices can strongly affect the overall response of the system, due to 
the interaction between properties of each isolator and stiffness characteristics of piers. Precisely, 
the topography of the bridge site may lead to relatively high vertical supporting elements. Such 
elements would not take advantage of an additional isolation layer: thus, the displacement seismic 
demand of the deck can be directly accommodated through the flexural deformation of tall 
elements. On the other hand, isolators on short piers are generally needed, in order to avoid 
unexpected brittle shear failures.  

In the present endeavour a simplified optimization procedure is proposed for the most efficient 
definition of the seismic isolation system for existing bridges retrofit. The response of a case study 
structure has been assessed for the calibration of the implemented parameters, through Non-
Linear Time History Analyses, by applying spectrum-compatible natural records. Finally, a 
framework for hybrid simulations with sub-structuring has been considered, aiming at evaluating 
the effectiveness of the presented design strategy, by means of an experimental validation. 
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1 Introduction 

Seismic isolation systems allow to reduce the 
structural vulnerability of a new/existing bridge. 
Precisely, low accelerations are experienced by 
the deck, and piers generally provide a linear 
elastic response, with no plastic behaviour. 
Different topography configurations of the 

construction site can lead to the definition of both 
slender and rigid piers: rigid piers need isolation 
devices at the top, in order to reduce internal 
forces, and to guarantee a linear elastic response; 
on the other hand, tall piers can accommodate 
high displacements in the elastic range, so no 
isolators have to be defined. Anyway, the isolation 
system layout has to provide the proper 
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