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Abstract

Encountering strong wind is among the conditions for the suspension of the gondola.
However, we believe that when a gust of wind not reaching the suspension threshold resonates with
the gondola, it will cause the gondola to sway at a large angle and cause greater danger. Therefore,
we consulted the measurements of existing cable cars and created a model to explore the impact of
wind gusts of different frequencies and speeds on the cable car. We found that even when the wind
speed did not reach the suspension threshold, when its frequency was close to that of the cable car,
it would cause resonation and induce swings of almost 30 degrees and compare to sustained wind
will increase nearly 60 decibels in intensity.

To ameliorate the vibration of the gondola, we designed an adjustable crane boom. However,
an adjustable boom has difficulty building and might cause discomfort. Thus, we made a tuned
mass damper (TMD) with a weight hanging from the bottom of the gondola. When resonance
occurs, we lowered weights using a servo motor, so that the vibration of the gondola is transmitted
to the pendulum, effectively slowing it down. The experimental results show that the damper can
reduce vibrations by 10dB, and the best sample even shows a vibration reduction of 16dB, reduced
swing angle to under 2 degree. We hope to make the system fully automatic in the future so that the
gondola may automatically adjust the pendulum length of the damper to suppress potentially
dangerous vibrations when the gondola encounters gust.
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