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Dynamics of the space elevator under unstable conditions
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The space elevator, which basically is a cable connecting the earth and the outer space (up to 16 Re), is expected as a n
means of transport. If it is realized, it can be a traffic infrastructure that can be used continuously for a long time. Also, by
the departure of spacecraft from the satellite on the space elevator, people can advance further into the universe. The techni
demands of the space elevator are high, and it was far from realization, but with the discovery and development of new material
typified by carbon nanotubes, the feasibility has increased, and the research is progressing. Recently there appears an increas
number of academic studies about the conceptual design (e.g., Edwards, 2007) and climber and wind influence (e.g., Lang, 20C(
Williams, 2009), although, overall, the research is still at the initial stage of examination.

Since there is numerous debris flying near the earth that can collide the space elevator, and since the debris density is grea
influenced by the atmospheric density, one cannot ignore the space weather connection to the stable and long-term operation
the space elevator. In this research, we focused on the dynamics of the cable when a significant impact is given to the spa
elevator. First, we developed a numerical model to simulate the motion of the cable using the lumped-mass model, i.e., the cab
is modeled by a continuous elastic spring-mass point system. The following forces are included in the model: gravitational force
due to the Earth, the centrifugal force and the Coriolis force due to the revolution movement around the earth, internal stres
and the friction of the cable. We first determined the equilibrium positions of the mass points and then checked small-amplitude
oscillations of the system correspond to those obtained by eigenvalue analysis. We will report the simulation results on the cabl
movement when a finite amplitude impact is given at various locations, directions, and magnitudes, with and without including
the effect of cable disconnection.
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