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Acting on Ships in Following Seas
by

Kyoung-Ho Son* e Jin-Ahn Kim**

Wave Exciting Forces

Abstract

When a ship is travelling in following seas, the encounter frequency is reduced to be very low.
In that case broaching phenomenon is most likely to occur, and it may be due to wave exciting
forces acting on ships.

It is thought that the wave exciting forces acting on ships in following seas almost consist of
two components. One is hydrostatic force due to Froude-Krylov hypothesis, and the other is hydro-
dynamic lift force due to orbital motion of water particles below the wave surface.

In the present paper, the emphasis is laid upon wave exciting sway force, yaw moment and roll
moment acting on ships in following seas. The authers take the case that the component of ship
speed in the direction of wave propagation is equal to the wave celerity, i.e., the encounter fre-
quency is zero. Hydrostatic force components are calculated by line integral method on Lewis form
plane, and hydrodynamic lift components are calculated by lifting surface theory. Furthermore captive
model tests are carried out in regular following waves generated by means of a wave making board.

Through the comparison between calculated and measured values, it is confirmed that the wave
exciting forces acting on ships in following seas can be predicted in terms of present method to a

certain extent.
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Table 1 Principal Dimensions of Container Ship

Items Ship Model
Hull  Length B.P. L (m 175. 00 3.00
Breadth B (m) 25.40 0.435
Draugtht Fore dp  (m) 8.00 0.1371
Aft dy (m) 9. 00 0. 1543
Mean d (m) 8.50 0.1451
Displacement volume (m®) 21,222 0. 10686
Height from keel to transverse metacentre KM (m) : 10. 39 0.1781
Height from keel to centre of buoyancy KB (m) 4. 6154 0. 07912
Block coefficient Csp 0. 559
Prismatic coef. Cp 0. 580
Waterplane area coef, Cw 0. 686
Midship section coef. Cu 0. 966
L.C.B. from F.P. ' 0.518 L
Radius of gyration about z-axis : 0.24 L
Bilge keel
Length (m) 43.75 0.75
Depth (cm) 45.0 0.7714
Rudder Area Ap (m?) 33. 0376 0. 009709
Height (m) 7.7583 0. 133
Aspect ratio 1. 8219
Area ratio Ap/Ld 1/45.0
Propeller !
Diameter (m) 6.533 0.112
Pitch ratio 1. 009
Expanded area ratio 0. 67
Boss ratio 0.18
Number of blades 5
20w
A —
- .
a_ a_
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Fig. 3 Body Plan and Bow and Stern Profile of Container Ship.
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