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Abstract: A flexible hose attached to a mother ship experiences various motions that depend on the movement of the
mother ship and that of underwater vehicle. Although the motion of the hose is a very important factor that determines
how a mother ship should be steered in a real situation, it is difficult to experimentally obtain information about the
hose motion. Therefore, we study the motion of the hose analytically. The ANCF(absolute nodal coordinate
formulation) was used to model the hose, because this formulation can relax the Euler-Bernoulli theory and the
Timoshenko beam theory and allow the deformation of the cross section. The mother ship is assumed to be a rigid body
with 6 degrees of freedom. The motion of the hose is predominantly affected by the behavior of the mother ship and by
the fluid flow.
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Table 1 Components for a tanker.
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Table 2 The properties of nylon and steel

Young’s

Poisson’s Density
modulus ratio [kg/m’]
[GPa] &
Nylon 2.1 0.4 1100.0
Steel 210.0 0.3 7850.0
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Fig. 7 The results at 3.66m/s constant velocity: (a) the y-
position of the end node; (b) the gradient of the
cross section area
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Table 3 The two kinds of driving condition
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Fig. 8 The results of time varying velocity: (a) the y-
position of the end node; (b) the gradient of the
cross section area
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