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Abstract

This project is aimed at investigating the
structural vibrations caused by moving
vehicles, which contains two major subjects:
one is the vibration of the high-speed
train-tracked bridge system and the other is
the vibration of the airplane-runway system.
In the first subject, the degrees of freedom of
the vehicle were condensed into those of the
rail element in contact by using the dynamic
condensation technique, which results in the
the wvehicle-rail interaction (VRI) element.
The VRI element derived was then employed

to analyze the dynamic responses of the high
speed train and the tracked bridge under
various system parameters. In the second
subject, the airplane was modeled by using a
three- degree-of-freedom rigid suspended
mass system and the runway structure by
using the Mindlin-Heterosis thick plate
element. The airplane-ruinway interaction
(ARI) element was developed through use of
the dynamic condensation method. The VRI
element was then used to study the dynamic
behaviors of the airplane and runway during
the landing, taxiing run and take-off stages.
The influence of various system parameters
on the interactions of the airplane-runway
system was also investigated.

Keywords: high speed train, bridge, track,
dynamic condensation,
vehicle-rail interaction element,
airplane, runway, airplane-runway
interaction element
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