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The Motion Response of an Oil Boom with Flexible Skirt
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Abstract (1A numerical method for a 2-D oil boom model considering the flexibility of skirt has
been developed. The floater is assumed rigid and the skirt is tensioned membrane having a point
mass at its end. The fluid motion is potential. The kinematic condition which demands the continuity
of the displacement is imposed at the joint between the floater and the skirt. The dynamic condition
for the point mass is imposed at the bottom end of the skirt. The numerical method is based on
the Green’s function method in the frame of linear potential theory. It finds it’s solution simultaneously
from the total system of three equations ; integral equation, the equation of motion of the floater
and the equillibrium equation of the deformation of the skirt. Integral equation is derived by applying
the Green’s ‘theorem to radiation potential and Green’s function. Proper descretization of those three
equations leads to the system of a linear algebraic equation. Due to the flexibility of skirt, the motion
of floater can be diminished in some range of wave frequency and furthermore the mechanism
of resonance of the oil boom can be changed. The motion responses of various oil booms have
been compared varying the length of the skirt and the point mass. The numerical method has
been validated indirectly from the good correspondence between the motion responses of the flexible
skirt model and the rigid skirt model in low frequency limit.
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Fig. 1. A 2-D oil boom model.
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Fig. 2. Numerical model.

Fig. 3. Definition sketch.
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Table 1. Principal dimension of the basic model designed by Cho (in MKS unit)

r d s s ms me m s mc/g

MO0 0210 0070 0.680 0921 6474 0.626 89500 16.000 324 0.566
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Fig. 4. (a) Surge amplitude ratios. Fig. 5. Amplitude ratio of skirt deformation.
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~ Fig. 6. (a) Effect of the skirt length-surge amplitude ratios.
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Fig. 6. (c) Effect of the skirt length-roll amplitude ratios.

Table 2. Principal dimension of the models of variation from basic model (in MKS unif)

r d s Ps my m, m, m s m./m
Mi4 0210 0.0691 0.420 0921 6474 0.387 8.385 15246 2.00 0.550
M24 0210 0.0693 0.525 0921 6474 0484 8.504 15461 2.50 0.550
M34 0210 0.0704 0.630 0921 6474 0.580 8.622 15.676 3.00 0.550
M44 0210 00710 0.735 0921 6474 0.677 8.740 15.891 3.50 0550
M54 0210 00717 0.840 0921 6474 0.774 8.858 16.106 400 0.550
M3i1 0210 00577 0.630 0921 6474 0.580 4.703 11757 300 0400
M32 0210 0.0612 0.630 0921 6474 0.580 5772 12.826 3.00 0450
M33 0210 0.0655 0.630 0921 6474 0.580 7.054 14.108 3.00 0.500
M35 0210 0.0763 0.630 0921 6474 0.580 10.581 17.636 3.00 0.600
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Fig. 7. (c) Effect of the chain mass-roll amplitude ratios.
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