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Study on Dynamics of Single-Point Mooring systems

Abstract

The single-pointmooring system (SPMS) is one of the most importanttypes for
fixing oceanstructure in the field of marine engineering, ocean observations, and
aquacul ture. Single-pointmooring systems have the advantages ofsimple structure,
good directivity, and low cost. However, under the harsh sea condition SPM systems
often suffer complex and serious loads in the process ofdeployment, operation and
recover'y. In this thesis, dynamic analysis of SPMS is carried outto deeply study the
mechanism ofdynamics, predictthe performance of mooring systems, and provide
the theorybasis for the security of'systems'integrity and reliability.

A polygon approximation method based on lumped mass has been applied to
study thestatics ofthe single-point mooring system. By using lumped mass model
and iterative approach, the attitude and tension distribution ofthe system are obtained
by alinear interpolation method.

Dynamic model of SPMS is also developed taking into accountthe nonlinear
factors of flexibility ofthe cable/chain and the effects offluid inertia forces. Motion
of SPMS issimulated during deployment by using numerical technique in time
domain. The influences ofcurrent, mass and initial positions on dynamic response are
also given. Dynamic response of SPMS under regular wave excitation is analyzed,
and the static profiles of SPMS are also analyzed based on the dynamic model.

A program package on dynamic response of SPMS 1is developed on the basis of
dynamics analysis. Through it parameters can be inputted conveniently by
user-friendly interface, and the motion curves, tables and animation of response can
be shown intuitivelyin the software.

Keywords: single-point mooring system; lumped mass method; dynamic

response; time domain
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