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Investigating the stability of the tethered aerostat platform on smooth and inclined
surfaces
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Abstract

Stability is a crucial aspect of transportation systems and industrial structures. This paper presents a method for evaluating stability
using safety index values to design a tethered balloon system. Using the mathematical relations extracted from the model design
created in SolidWorks, analyzes of the displacements of the center of mass, the reactions of the base system, and the stabilizing and
overturning moments acting on the platform are performed. Three indices, namely the center of mass index, the torque index and the
force index, which quantify the overturning tendency and instability of the tethered balloon platform, are analyzed to improve the
safety measures and prevent overturning. The stability problem is analyzed in two cases where the platform is placed on a flat and an
inclined surface. The linear programming method is used to evaluate the allowable reaction forces of the bases with stability limits
for the case where the platform is held on the surface by the supports. The minimum/maximum approach is applied to increase the
computational efficiency in evaluating the foundation forces under statically uncertain conditions. According to the obtained results,
the designed and built platform is stable under the existing working conditions.

Keyword: Tethered Aerostat, Structure Design, Analysis of Structure’s Stability, Overturning, Torque, Outrigger Force.
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