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Bridges are the most important structures of road and
rail routes, which always have aesthetic and load-bearing
concerns for structural and architectural designers; issues
such as magnificent design, correct transfer of different
static and dynamic loads, fatigue problem caused by service
loads, and control of deformations, especially during severe
earthquake motions. The construction and development of
the road and railway network of any country is considered
as its progress criterion, which allocates an important
part of its annual budget every year. The majority of the
world’s population lives in seismic areas that experience
a major earthquake at least once every year. Therefore, in
these countries, the maintenance and management system
of bridges, including the inspection network, as well as the
maintenance and repair of bridge structures, has a very high
priority.

In past events, observations show that in earthquake-
affected areas, bridges and roads have suffered localized or
extensive damage, and sometimes they have been completely
destroyed. In such cases, it is very important that the bridges
perform their serviceability in order to help people to
access the earthquake affected areas. This is especially very
important in the early hours of an earthquake, when the access
of emergency forces to the area for crisis management, rapid
treatment of injured people, taking people out of debris,
collecting corpses and most importantly preventing from the
spread of infectious diseases, in order to reduce the loss of
life in that area.

Preservation and maintenance of road infrastructures, and
their continuous repair and improvement is one of the most
important budget challenges of many industrialized and
semi-industrialized countries. The use of basic separation
systems is one of the relatively new solutions that researchers
and engineers have provided to meet this important and
comprehensive need. But lack of proper attention to the
correct principles of design and fail in paying full attention to
the real behavior of new and complex systems will result in
many problems, so that the minimum risk is the occurrence
of damage or even the fall of the bridge deck.

In addition to this issue, one of the important incoming
loads on bridges that can have a significant effect on their
performance over time is moving loads. In some cases, the
continuous passing vehicles over the bridges and the variety
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of incoming loads cause the bridges to be damaged much
earlier than the end of their useful life. This issue in itself has
reduced the capacity and efficiency of the bridge structure,
which can lead to serious damage and even destruction of
the bridge due to natural events such as strong winds and
earthquakes. For this reason, it is necessary to pay special
attention to structural damage, ensure optimal performance
and not reduce the capacity of the bridge structure during
maintenance management. If such cases are observed, a
specific plan for the improvement and strengthening of the
bridge must be developed and implemented. Also reliable,
efficient and affordable methods should be used as much as
possible.

This research is focused on the practical application
of basic separator systems in engineering and industrial
applications, with the aim of showing the detailed design and
modeling steps. Nonlinear dynamic time-history responses
under different conditions have been investigated, and it
has been tried to accurately discuss the challenges faced by
design engineers in selecting various types of base isolation
systems against seismic loads and also moving loads. Two
types of base isolation systems for an arched steel bridge
are investigated: lead rubber Bearing (LRB) and friction
pendulum system (FPS). The results show that the properly
designed system to improve the seismic performance of the
bridge may be completely different from the best vibration
control system caused by moving loads.

Keywords: Arch steel bridge, Passive control, Base
isolation, Nonlinear time history analysis, Moving loads,
Vertical ground motion
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