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Abstract

Prior to the adoption of high speed wagons for aerial ropeways, thorough research
on the motion of wagon and the strength of ropeway structure must be carried out to
ensure safety and passenger comfort.

In this paper, in an attempt to study these problems theoretically, a series of
fundamental equations of motion of a wagon travelling on a rail was introduced, and
the expressions for the tension of haul ropes, the reaction and moment acting on the
rail were presented. The equations of motion of the wagon were simplified into linear
differential equations and the pitching and rolling motion of the wagon travelling on a
2-span ropeway including a main cable support was treated mathematically.

It was found from the results of calculations on a ropeway, that the vibration of
the wagon increases when the travelling speed of the wagon becomes larger and that
the maximum angular displacement of its rolling motion increases when the horizontal
bent angle between the main ropes on both sides is large and the length of main cable
support is small. It was also found that the pitching motion is hardly affected by the
bent angle. A diagram on the maximum angular displacement of the pitching and
rolling motion was presented and it was proposed that some examinations on such
diagrams should be required in planning and designing the ropeways.
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Fig. 2. Block diagram for the rail.
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A 2-span ropeway including a main rope support.
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Fig. 5-a.

travelling on the cable support.

Max. angular displacement of wagon caused by
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Fig. 5-b. Max. angular displacement of wagon caused by
travellingon on the cable support.
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Fig. 6-a. Max angular displacement of wagon caused by
travelling on the cable support.
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Fig. 6-b. Max. angular displacement of wagon caused by
travelling on the cable support.
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Fig. 7. Max. augular displacement of wagon cavsed by
travelling on the cable support.
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Fig. 8. Diagram for allowable speed of wagon
travelling on the cable support.
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