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ABSTRACT

In this paper, possibility of controlling motion of a floating structure using a tuned liquid damper

(TLD) is numerically investigated. A TLD is a tank partially filled with liquid. Sloshing motion of

liquid inside a tank is known to suppress movement of the tank subject to external excitations at

specific frequency. The effects of sloshing phenomena inside a rectangular floating body on its surge

motion are investigated by varying external excitation frequency. First, a grid-refinement study is car-

ried out to ensure validity of grid

independent numerical

solutions using present numerical

techniques. Then, surge motion of the floating body subjected to external wave is simulated for five

different excitation frequencies of which the center frequency equals to the natural frequency of in-

ternal liquid sloshing. The normalized amplitudes of surge motion of the target floating body are

compared according to the excitation frequency, for the cases with and without water inside the

floating body. It is shown that the motion of the floating body can be minimized by matching the

sloshing natural frequency to the excitation frequency.
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Table 1 Mesh size and wave amplitude of each case

Case Ax (m) Ay (m) A, (m)
1 0.04 0.02 0.0147
2 0.04 0.01 0.0192
3 0.02 0.01 0.0229
4 0.02 0.005 0.0275
5 0.01 0.005 0.0275
6 0.02 0.0025 0.0300
7 0.01 0.0025 0.0302
8 0.02 0.00125 0.0313
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Fig.3 Comparison of numerically predicted wave
amplitudes with those using inviscid potential
theory
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Table 2 Wave length and amplitude

w(rad/s) L(m) H(m)
7.6 1.0662 0.0533
8.1 0.9387 0.0469
8.6 0.8327 0.0416
9.1 0.7437 0.0372
9.6 0.6683 0.0334

L : wave length, H : wave amplitude

Table 3 Result of wave amplitude

w(rad/s) A, (m) A, (m)
7.6 0.0533 0.0392
8.1 0.0469 0.0340
8.6 0.0416 0.0300
9.1 0.0372 0.0248
9.6 0.0334 0.0202
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Table 4 Displacement of floating body without water

w(rad/s) D(m) A, (m) D/A,
7.6 0.0144 0.0392 0.3685
8.1 0.0082 0.0340 0.2408
8.6 0.0075 0.0300 0.2508
9.1 0.0054 0.0248 0.2165
9.6 0.0036 0.0202 0.1776

D : displacement of a floating body

Table 5 Displacement of the floating body with wa-

ter
w(rad/s) D(m) A, (m) D/),
7.6 0.0067 0.0392 0.1708
8.1 0.0031 0.0340 0.0897
8.6 0.0016 0.0300 0.0527
9.1 0.0020 0.0248 0.0815
9.6 0.0030 0.0202 0.1508

(a) 7.6 rad/s (b) 8.1rad/s

(c) 9.6 rad/s
Fig. 6 Motion of fluid inside and outside the tank
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Fig. 7 Predicted normalized amplitudes of surge mo-
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