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Analysis of response behaviors of offshore mooring
structures by a piecewise-linear system
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Abstract

A piecewise-linear system is utilized to model the offshore mooring system. The approximated pi-
ecewise-linear restoring force is obtained to be compared with the analytically derived restoring force
of a mooring system. Two systems are compared to verify the applicability of the piecewise-linear
system to evaluate responses of the mooring system. Using the piecewise-linear system, the response
behaviors of mooring systems are examined under various excitations.

Nonlinearity of the system and effects of both system and excitation parameters are intensively ex-
amined. System responses are identified mainly by observing Poincare maps. The mooring system is
found to have various types of responses such as regular harmonic, subharmonic and complex nonli-
near behaviors, including chaos by utilizing a piecewise-linear system. Various values of parameters
are applied to determine the effects of parameters upon system responses. Response domains are de-
termined by establishing parametric maps.
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Fig. 2 Various configurations of mooring systems and corresponding restoring forces :
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Fig. 3 Plan view and profile of the mooring
system : (a) plan view, (b) profile

Fig. 4 Movements of sphere and cable : (a) 6
degree-of-freedom of sphere motion
(translational movements | x;, Xz X3, ro-
tations ! xs, x5 xs, (b) 3 dimensional
configuration of the spring cable.
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right side system
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Fig. 13 Period-doubling processes in bifurcation diagrams :
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