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The modern bridge design requires not only strength but also cost-efficiency as well as aesthetic features, and
the situation stimulate structural engineers bring about a concept of rationalized design strategy even in the
monorail bridge. A new type of rationalized steel-concrete composite bridges for monorails thus has been
developed in Japan. The rationalized monorail bridge adopts a simplified lateral bracing system. The RC
track girder is another advanced concept to enhance braking performance of monorail trains. Advantages of
such a simplified structural system of monorail bridges include the bracing system simplicity in relation to a
life-cycle cost. However, the simplified lateral of the rationalized monorail bridge may engender problems
related to vibrafion serviceability, especially in a lateral direction, as a consequence of moving trains,
earthquakes, winds, etc. Dynamic loads continually degrade bridges and develop vibration problem and
increase the necessity of regular maintenance and/or countermeasure against vibrations. _

Since the dynamic response of a monorail bridge due to moving straddle-type monorail train is not adequately
investigated, this study was intended to investigate dynamic characteristics of a rationalized monorail bridge
through comparison with those of a conventional bridge under moving trains. Riding comfort of monorail trains
on a rationalized bridge was another important purpose of this study. The investigations were base on the
analytical procedure develéped in this study. The straddle-type monorail train was idealized as a model with
dynamic system of 15 degree-of-freedom (15DOF). ‘

Good seismic performance of bridge and building structures is an issue of great concern in the countries
located in earthquake-prone regions. The design of civil infrastructures considering a life cycle cost has also
been another important consideration. To satisfy both safety and economy in a seismic design, it needs better
understanding about the mechanism of structural systems under a ground motion.

For a monorail system with interesting feature like previously noted, the adoption of the bogie system may
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allow the straddle-type monorail train act as a sprung mass on the track-girder under earthquakes. No
investigation, however, has been carried out for the effect of the train's dynamic system on seismic performance
of the bridge with track-girders for a straddle-type monorail system subjected to an earthquake.
In this study, therefore, the seismic résponse of monorail bridges with steel piers considering the dynamic
system of cars in a monorail train was examined by means of a three-dimensional analysis considering a
monorail train-bridge interaction. This study also suggests that considering straddle-type monorail train only

as a mass in seismic design may overstimate the live load effect on monorail bridges.
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