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Please show the reason of span arrangement you
decided for your analytical model.
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The widely recognized susceptibility to earthquake damage of
curved bridges is even more amplified with the rupture of
continuity of the superstructure at expansion joints. Therefore,
the highway viaduct considered in the analysis is composed by
a three-span continuous seismically isolated section connected
to a single simply supported non-isolated span. Such
configuration has been selected in order to analyze the overall
structure response under critical demands in the event of a
severe earthquake. Steel elements were chosen due to their wide
and common use in Japan.
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1. Failure scenario (mechanism) is not clear. Generally,
bearings first fractures, displacement of the deck increases, and
then, unseating of the deck eventually occurs. If such a large
displacement of the deck occurs without the fracture of the
bearings, damage of the column with fixed bearings likely
exceeds the ultimate limit, which causes the collapse of the
bridge column, which may not be the case the current seismic
design codes considers.

2. Modeling of the bearings is not clear. If the dynamic
analysis is conducted for curved bridges under multi-directional
excitations, modeling of the bearings in transverse direction is
important. This is because the deck rotates due to pounding of
the decks, and the response displacement in transverse direction
must be one of the main causes of the unseating of curved
bridges.

3. Seismic performance level of the analyzed bridge is not
clear. 0.4 m of the seating length does not satisfy the current
design requirements.
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1. The overall three-dimensional seismic response of the
viaduct is investigated in detail through non-linear dynamic
response analysis. The viaducts have been designed according
to the current Japanese specifications. Particular emphasis has
been focused on the expansion joint behavior due to the
extreme complexity associated with connection between
isolated and non-isolated sections in curved viaducts. Due to
the significant number of parameters included in this study, we
decided to emphasis only in the seismic performance of the
expansion joint. Therefore this paper is based on the maximum
displacements and impacts observed in the connection between
the isolated and non-isolated sections. In further studies we are
planning to include the results regarding the seismic response in
all the structural elements, not only of the fix support but also in
the LRB bearings installed in all the piers.

2. Inthis study, the displacements of LRB bearings have been
partially limited for all the viaducts, through the installation of
lateral side stoppers. Such stoppers limit the out-plane radial
displacements for all isolation units, representing the most
commonly used method of bearing restraint in Japan.

3. Inthis study, even though the JRA specifications consider a
minimum unseating limit of 0.70 m, a limit of 0.40 m has been
fixed in order to determine the high unseating probability for
existing bridges with narrow steel pier caps that provide short
seat widths.
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