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In this study, a model test was conducted using the soft—-mooring technique to evaluate the added resistance of the ship in
waves, The study also examined the specific factors that should be considered during the soft—=mooring test. The main purpose
of soft=mooring is to prevent drifting caused by waves by providing horizontal restoring forces, However, it can also create
undesired restoring forces in the vertical direction, Therefore, we examined the restoring force of the ship's 6-DOF motion based
on the arrangement of the soft—-mooring and the height of the mooring connection point, We also checked the corresponding
resonance period and drift distance, The soft-mooring test was conducted twice, once with self—propulsion and once without
self—propulsion, allowing us to review the advantages and disadvantages of each test technique, The main parameters measured
in these model tests were 6DOF motion and added resistance on the ship, We compared these measurements obtained from two
different techniques (with and without self—propulsion), Additionally, we also compared the measurements based on the types of
measuring sensors used (2D load cells on FP, AP, and 1D load cells on each mooring line) as well as the height of the mooring
connection point,

Keywords : Added resistance(57 X)), Model test(2A ). KVLCC2. Soft—mooring test(AZE Alim A&, Self—propulsion (XE| Z=X)
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2 A M 7= EFE 5 et (ITTC 2021).

- 7= 28 A", Captive test
- A~ZE AF A", Soft-mooring test

- A &5 AlE, Free—sailing test
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Table 1 Restoring force from hydrostatic and soft-spring,
(model scale, 1/58)

Spring system restoring
| Uni Hydrostatic
tem | Unit restoring Present, Diamond
X arrangement | Arrangement
Surge| N/m 0.0 433.8 413.0
Sway | N/m 0.0 433.8 413.0
Yaw N.m/ 0.0 4403.8 5943.0
rad
83.2 41.6
Heave| N/m | 48820.0 (0.17 %) (0.09 %)
N.m/ 0.0 0.0
Roll 1/ g | 19809 (0.00 %) (0.00 %)
. N.m/ 1251.2 1.5
Pitch rad 102423.5 (1.22 %) (0.00 %)
NN =g

235em

D

1K

TS FP AP 2t2em
2550m ——_ \\ [im s
L ]

1k

Fig. 5 Connection height of connection line
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Table 2 Restoring force according to attachment height
(model scale, 1/58)

. CoG Z =125 cm|Z = 23.5 cm
ftem | Unit 7 = =3.78 cm 1 7.25 m)lreal 13.63 m)
(real =2.2 m) ’ ’
Surge | N/m 433.8 433.8 433.8
Sway | N/m 433.8 433.8 433.8
Yaw '\:'arg/ 4403.8 4403.8 4403.8
Heave | N/m 83.2 83.2 83.2
(0.17 %) (0.17 %) (0.17 %)
rol | N/ 0.0 11.5 32.3
rad | (0.00 %) (0.74 %) (2.07 %)
piteh | N-M 1251.2 1262.8 1283.6
rad (1.22 %) (1.23 %) (1.25 %)
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Table 3 Comparison of soft-mooring properties (model

scale, 1/58)
, Soft=mooring Soft-mooring
[tem Unit w/o self .
. w/ self propulsion
propulsion
Spring
Stiffness kgf/m 20.0 31.2
Connection| | 235/ 125 10.0
Height
eurae sec 12.03 10.25
9 (real 91.63) (real 78.09)
Tswa sec 16.74 12.27
y (real 127.52) (real 93.41)
Tvaw sec 6.46 5.1
Y (real 49.21) (real 38.88)
rift cm 13.59+ 6.80
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Fig. 6 Overall view of the Deep Ocean Engineering Basin
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