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Study on effect of lightering platform on berthing stability of moored ships
ZENG Haiyang TANG Xiao JIANG Shengchao
(School of Naval Architecture Engineering, Dalian University of Technology, Dalian 116024, Liaoning China)

Abstract To clarify the influence of restricted water condition formed by the lightering platform on the berthing stability
performance of moored ships, the impulse response function (IRF) method was adopted based on three-dimensional potential flow
theory, and the berthing characteristics of ships under two environments of open water area and lightering platform were compared
and analyzed. It is indicated by the research that within the frequency domain framework, the wave excitation force,added mass and
radiation damping of ships are significantly changed by the lightering platform. The peak values of wave excitation force and
radiation damping can reach 3 to 10 times of those under the open water condition, while the added mass tends to positive and
negative infinity near the resonant frequency. Within the time domain framework, the influence of the lightering platform is mainly
reflected in the time-domain memory function, whose attenuation duration is increased to 6 to 12 times of the original value. When
regular waves act, the existence of the lightering platform enlarges the motion amplitudes of ship sway and roll, and raises the fender
reaction force and mooring line tension. Remarkable influences are exerted on sway and roll, whose average amplitudes are
approximately 1.8 times of those in open water. The mooring line tension, fender reaction force and compression deformation all
increase significantly near the natural period of the ship, with peak values reaching 2 to 4 times of those in open water. Under the
action of irregular waves, due to complex wave periodic components, the influence of the lightering platform on ship mooring is
relatively small.
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