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Lateral vibration responses of an elevator in a tall building

due to excitations from the guild rails

Chen Liang® ™ | Li Bainian ™
( " College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023 )
( ™ Department of Advanced Manufacturing and Transportation, Hangzhou Wanxiang Polytechnic, Hangzhou 310023 )
Abstract

With the rise of building height and the continuous increase of elevator speed, the vibration of elevator presents
complex characteristics under the excitation of multiple factors. The lateral vibration of elevators directly affects the
comfort and safety of elevators. To study dynamic characteristic of lateral vibration on high-speed elevators running
in tall buildings due to excitation from guild rails, a more suitable dynamic model is developed. In this model, the
excitation from irregularity of the guild rails and their sway effect due to the tall buildings are combined. The model
is used to simulate a series of elevators in typical tall buildings. The acceleration of the car is compared and ana-
lyzed both in time and frequency domains and the vibration acceleration response surface is obtained. It is shown
that with this model applied, the lateral dynamic response of an elevator car due to excitations from guide rails in
tall buildings can be predicted. The results presented in this paper may provide reference and guidance to inform
the elevator design and elevator configuration to improve the ride-comfort and safety.

Key words: tall building, high-speed elevator, dynamic response, lateral vibration, guide rail
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