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On the Surge Motion of a Ship in Rectangular Harbor
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AbstractU]Herein the surge-heave-pitch motion of a ship has been analyzed within the framework of
linear potential theory. The ship is assumed slender weakly moored along the centerline of a rectangular
harbor with constant depth and straight coastline. The method of matched asymptotic expansion is us-
ed to obtain the leading-order solution. The ship and harbor responses to incident long waves can be re-
presented in terms of Green’s function, which is the solution of the Helmholtz equation satisfying ne-
cessary boundary conditions. Numerical results clearly indicate the importance of the surge motion.
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Fig. 1. Definition sketch.
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Table 1. Particulars of $S7-175 Container Ship

Ship Length (21) 175.00 (m)
Beam at Midship (B) 25.40 (m)
Draft at Midship (T) 9.50 (m)
Displacement 247.88 (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 3155 (m?)
Blockage Coefficient (Cp) 0.57

Design Ship Speed (V) 22.13 (knots)

*Keel Reference
**F.P. Reference

2a/B=0.04
------- 22/B=0.00585
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Fig. 2. Normalized flux intensity without ship.
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Fig. 4. Comparison between normalized flux intensity with
and without ship.
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Fig. 6. Heave motion of a moored line.
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Fig. 7. Pitch motion of a moored line.
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