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Abstract

The motion response of a ship moored in a rectangular harbor excited by long waves has been studied
theoretically and experimentally. Within the framework of potential theory, matched asymptotic expansion
techniques are exployed to analyze the problem. The fluid domain is divided into the ocean and the
harbor regions for the analysis of wave response in a harbor without ship. The wave responses in both
the ocean and the harbor sides are solved first independently in terms of Green’s functions, which are
the solutions of the Helmholtz equation satisfying appropriate boundary conditions. Slender body approxi-
mations are used to obtain the velocity jumps across the ship, which are associated with the symmetric
motion modes of the ship. Unknowns contained in each solution are finally determined by matching
at an intermediate zone between two neighboring regions. Theoretical results predict the ship motion
qualitatively well. The main source of quantitative discrepancies is presumably due to real fluid effects
such as separation at the harbor entrance and friction on harbor boundaries.
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Table 1 Particulars of S7-175 container ship

Ship Length(2) 175.00(m)
Beam at Midship(b) 25,40(m)
Draft at Midship(d) 9.50(m)
Displacement 24742(tons)
Center of Gravity(KG*) 9.52(m)
Center of Gravity(LCG**) 90.20(m)
Center of Buoyancy(KB*) 5.19(m)
Center of Floatation(LCF**) 94.31(m)
Pitch Gyration(K.) 42.000m)
Waterplane Area(A,) 3155(m*)
Block Coefficient(Cs) 057
Mooring Stiffness(K.) 58000(N/m)

* Keel Reference
* * FP. Reference
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