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4
Fig.4 The time series of velocity of the internal solitary waves
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Tab.1 The maximum force and the horizontal force on the cylinder at different positions with the internal solitary waves in phase

h(mm) F(uN) F(uN) F(uN)
15 1606 1606 1606
50 840 248 840
90 ~1242 -628 -1242
130 -753 —468 -753
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Fig. 6 Velocity field of the internal solitary waves with the
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AN EXPERIMENTAL STUDY ON THE FORCE OF INTERNAL SOLITARY
WAVE ON A CYLINDER OF SMALL DIAMETER
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Abstract

Internal solitary waves inlarge amplitude with strong vertical shear can cause a great damage to marine

engineering facilities. An experiment was performed to investigate the forces induced by internal solitary waves on a

small-diameter cylinder. Particle Image Velocimetry (PIV) system was used to measure the velocity field of internal

solitary waves and a scale was applied to measure the forces on the cylinder directly. In addition, the wave-induced force

was also calculated by Morison formula with the velocity field measured by the PIV system. The experimental results show

that the direction of velocity and the force of the mode-1 internal solitary wave was opposite in theupper and lower layers.

Moreover, the magnitude of the force in the upper layer is higher than that in the lower layer. The strong vertical shear and

torsion can cause great damage to the cylinder. Moreover, the values of the forces calculated by Morison Equation and

measured in the experiment are generally equal.

Key words internal solitary waves;
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Particle image velocimetry; Morison formula



