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Hydraulic Model Tests for a Pontoon-Type Floating Structure
with a Horizontal Damping Plate
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Abstract : In this study, hydraulic model tests were conducted to investigate the effect of a horizontal damping
plate on the motion of the pontoon-type floating structure. The floating structures with and without the horizon-
tal damping plates were fabricated with the scale of 1/20 and their motion responses to the regular and irregular
wave conditions were investigated. From the comparison for the responses of each model with 16 wave condi-
tions, it could be known that the damping plate made the response of the the pontoon to be smaller by about 5 to
10 % compared with the normal rectangular pontoon.

Keywords : damping plate, pontoon type, floating structure, hydraulic model test
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Fig. 1. Reference floating structure: Model A.
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(d) Dimensions: B-B cross-section

Fig. 2. Floating structure with horizontal damping plates: Models B and C («: Lengths of the damping plates).

Table 1. Geometry and weight property of small-scaled models for wave reducer unit.
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i i Weight
CASES Dimension gh Draft Ref
(mm) (kgh) (tonf) (mm)
Model 545 x 786 x 255 79.00 - 178.3
A Pontoon
Prototype 10,890x 15,720 x 5,100 - 596.00 3,566
B Model 563 x 786 x 255 74.54 - 178.3
Prototype 11,360x 15,720 x 5,100 - 578.00 3,566 Pontoon
c Model 588 x 786 x 255 75.02 - 178.3 + Damping plate
Prototype 11,760x 15,720 x 5,100 - 580.00 3,566
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Fig. 4. Photos for wave basin and model test.

Table 2. Regular and irregular wave conditions

1

Wave direction: 0 degree

B Displacement transducer

~A— Hinge

—— Cable to moor floating models

(a) Schematic arrangement of measuring points and model setup

Wave Wave period (sec.)* Wave height (m)* Wave length (m) Wave steepness
cases Model Prototype Model Prototype Model Prototype (wave height/wave length)
1 1.342 6.000 0.050 1.000 2.420 48.394 0.021
2 2.012 9.000 0.050 1.000 4.086 81.710 0.012
3 2.683 12.000 0.050 1.000 5.664 113.277 0.009
4 2.683 12.000 0.078 1.550 5.664 113.277 0.014

*For irregular wave: significant wave height and peak wave period of JONSWAP spectrum with the peak enhancement parameter of 3.3
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Fig. 5. Schematic diagram for the motion of the floating structure and the definition of mixed displacement.
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Table 3. Motion index of test models for regular and irregular wave conditions (unit: mm).

Wave Wave direction: 0° Wave direction: 45°

condition Model A Model B Model C Model A Model B Model C

| 28.5 26.9 31.8 32.7 29.0 335
) (¥5.3%) (A11.8%) ) (V11.3%) (A2.5%)

Regular ) 23.2 30.8 22.9 29.7 26.6 25.6
wave ) (A32.8%) (V1.2%) ) (¥10.4%) (V13.7%)

(RE) 3 128.5 133.1 117.0 105.8 108.4 102.1
) (A3.6%) (¥9.0%) ) (A2.5%) (¥3.4%)

4 189.9 195.8 175.4 156.9 152.9 143.1
-) (A3.1%) (V7.7%) ) (¥2.6%) (¥8.8%)

1 19.2 17.2 16.2 11.2 12.4 13.5
-) (¥10.0%) (V15.0%) ) (A11.0%) (A20.5%)

Tiregular ) 36.8 34.6 33.1 30.3 342 294
wave -) (¥5.8%) (¥9.9%) ) (A13.1%) (¥2.7%)

(IR) 3 584 54.2 48.5 50.1 458 40.7
) (V7.1%) (¥16.9%) ) (¥8.6%) (V18.8%)

4 103.9 96.7 92.6 86.4 76.1 79.2
) (¥6.9%) (¥10.9%) ) (V11.9%) (¥8.3%)
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