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Self-powered vibration control for elevator ropes during an earthquake

MIURA, NANAKO

1,900,000

Although elevators can not be used during an earthquake in Japan, it becomes

more important challenge to use them for evacuation from a vibrating high-rise building. In this
study, an active vibration control of a time-varying elevator system for evacuation during an
earthquake is proposed.
The proposed active vibration control device is installed at the compensating sheave. When an
elevator car moves upward or downward, the active device can add tension on elevator ropes depending
on mode responses of each rope. The control method is also based on big data about an earthquake
early warning. The control system changes parameters by calculating area of the velocity response
spectrum as an earthquake early warning. The effectiveness of the proposed control is verified by
numerical simulations.
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Fig.1 Rope model with an active control device
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Fig. 2 (a) Dynamic deformation of the compensation rope,
(b) Dynamic deformation of the main rope, and (c) The control force.
(In the case where the elevator car is moving upward)
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Fig. 3 (a) Dynamic deformation of the compensation rope,
(b) Dynamic deformation of the main rope, and (c) The control force.

(In the case where the elevator car is moving downward)
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Fig.4 Steady responses of the main rope Fig.5 Steady responses of the compensation rope
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Fig.6 Area of velocity response spectrum
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