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A study on the non-linear analysis of the elastic catenary cable
considering kinetic damping
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ABSTRACT

In this paper, a non-linear finite element formulation for the spatial cable-net structures is simulated
and using this formulation, the characteristics of structural behaviors for the elastic catenary cable are
examined. In the simulating procedure for the elastic catenary cable, nodal forces and tangential
stiffness matrices are derived using catenary parameters of the exact solutions by a governing
differential equation of catenary cable, cable self-weights and unstressed cable length. Dynamic
Relaxation Method that considers kinetic damping is used for the structure analysis and Newton
Raphson Method is used to verify the accuracy ‘of solutions. In the analysis of two dimensional cable,
the results obtain from the elastic catenary elements are shown more accurate than does of truss
elements and in the case of spatial cable-net structures, Dynamic Relaxation Method is more stable to
be converged than Newton Raphson Method.
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