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Dynamics of the Tether of a Space Elevator and Stability against Long-Term Wind Forces

Kiyotoshi Otsuka Eri Omoto
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Abstract

A numerical simulation model of the dynamics of the tether of a space elevator was developed. The
following forces are included as driving forces in the model: gravitational force between the tether and the
earth, centrifugal force, Coriolis forces by the motions of the tether and the climber, aerodynamic force in the
atmosphere, and frictional drag force from a moving climber. A two-year simulation of the tether motion under
the effects of the atmospheric winds, which are provided by the National Centre for Environmental Protection
(NCEP) reanalysis, is performed. The results show dynamically stable nature of the tether motions to
long-term aerodynamic effects. Some fundamental aspects of the dynamics of the space elevator, including
distribution of tether cross section that yields uniform internal stress, are also briefly mentioned.
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