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Abstract 

The hydrodynamic interaction forces in waves are computed for two ships advancing in par­
allel at the same speed. The forces considered are due to added mass, wave radiation damp­
ing, and wave excitation including diffraction effects. The coupled hydrodynamic forces are 
computed by the three-dimensional panel method using the zero speed Green function, with 
extensions to include forward speed effects. The theoretical formulation correctly satisfies 
boundary conditions on both ship hulls simultaneously. The wave diffraction problem is 
solved for the presence of both ships in a stationary state. The wave radiation problem is 
solved by assuming one ship is in motion while the other is at rest. Examples are given for 
two stationary vertical circular cylinders and for a small vessel advancing in close proximity 
to a large supply vessel. 

NOMENCLATURE (~ complex motion amplitude mode k of ship-a 

a 
Bb 
FJ' 
Ffia 
F1va 
J]a 
Jfa 
k 
Lb 
mk 

wave amplitude 
beam of ship-b 
force component j on ship-a 
radiation force component j on ship-a 
wave excitation force component j on ship-a 
complex incident force j on ship-a 
complex diffracted force j on ship-a 
wavenumber 
length of ship-b 
generalized normal at speed for mode k 
of ship-a 
normal on ship-a for mode j 
hydrodynamic pressure or field point 
source point 
horizontal distance from field point to source 
cylinder radius 
distance from field point to source 
distance from field point to image source 
moment arm vector 
surface of ship-a 
draft 
ship speed 
coordinate system 
position of ship-b 
steady flow velocity vector 
wave direction 
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..\ wavelength 
XJZ damping component j of ship-a for 

motion of ship-bin mode k 
J.tj~ added mass component j of ship-a for 

motion of ship-bin mode k 
v radiation wavenumber 
p water density 
a'b diffracted source strength on ship-a 
a~11 source strength on ship-b due to 

mode k of ship-a 
<P unsteady wave velocity potential 
<Pr total velocity potential 
¢ D complex diffracted wave potential 
¢I complex incident wave potential 
¢k complex potential for mode k of ship-a 
¢ R complex radiated wave potential 
¢8 disturbed steady potential 
w wave frequency 
We wave encounter frequency 
6.a displacement of cylinder-a 

INTRODUCTION 

When two ships are advancing together at 
speed in close proximity in waves, the hydrody­
namic forces on each ship are affected by shelter-






















