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On the Study of the Motion Response of a Vessel
Moored in the Region Sheltered by Inclined Breakwaters
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Abstract

In this paper, we investigate the motion response of a moored ship in the fluid region
sheltered by inclined breakwaters. The matched asymptotic expansion technique is employed
to analyze the wave fields scattered by the inclined breakwaters. Fluid domain is subdivided
into the ocean, entrance and sheltered regions. Unknown coefficients contained in each
region can be determined by matching at the intermediate zone between two neighboring
regions. The wave field generated by the ship motion can be analyzed in terms of Green's
function method. To obtain the velocity jump across the ship associated with the symmetric
motion modes, the sheltered region is further divided into near field of the ship and the
rest field.

The image method is introduced to consider the effect of the pier near the ship. The
integral equation for the velocity jump is derived by the flux matching between the inner
region and the outer region of a moored ship. Throughout the numerical calculation, it is
found that the inclined angle, width of entrance of breakwaters as well as the location of
moored vessel play an important role in the motion response of a moored ship.
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Table 1. Particulats 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,) 42.00(m)
Waterplane Area(A,) 3155(m?)
Block Coefficient(C;) 0.57
Mooring Stiffness(K.,) 10000(N/m)

* Keel Reference
% * F.P. Reference
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Fig. 1 Definition Sketch for a Vessel Moored at
the Inclined Breakwaters
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