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Table 2: Experimental conditions of full-scale free

decaying test

Date and Time Tth July, 1990 9 : 40~14 : 00 ~
Place Test Field of Japan Sea (38Km offshore from land)
Counditions . Water depth : 41m
Displacement : 530t, Draft : 5. 5m
Used weight : 6. 8t
Slackly moored corndition by 6 chain lines
Motion modes Roll, Pitch, Surge, Sway, Heave (fail)
. Test methods Surge, Sway : by towing due to tub boat
Roll, Pitch : by inclination due to additional weight
Measuring Surge, Sway : Ultrasonic type measuring system
Methods Roll, Pitch : Vertical Gyroscope
Eavironimental Significant wave height : about 0. 4m
Conditicns Mean wind velovity and Direction : 3m/sec. NW
Gurrent speed : 6em/sec~Tcm/sec
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Table 3: Free decaying test conditions

surge sway roll pitch

atsea | 1.3x10° | 11x10° | 5.2x10° | 6.6x10°

B -
model | 9.4%10* | 8.4x10* | 3.0x10° | 3.9x10°
at sea 70.0 84.7 18.0 14.3
To (sec)
model 13.4 15.0 3.61 2.7

intial at sea 7 (m) 8 (m) |3,1.5 (deg)| 1.5 (deg)

displacement

model | 0.2 (m) | 0.2 (m) T (deg)| 7 (deg) |

Table 4: Forced oscillation test conditions

surge SWay

period (sec) 12 14 16 | 15 17 19

amplitude (cm) 4~28 | 4~28 | 4~28 | 4~28 | 4~28 | 4~28

temp. (C) 15 15 15 15 15 15

v #10°° (m*/sec) 1.4 | 1LY 114 | 114 | 114 | LH4

Ke 2~14 | 2~14 | 2~14 | 2~14 | 2~14 | 2~14
Re*10° 9~15 |1.8~1311.6~12]1.8~13[1.6~11]1.4~10
5 1054 | 903 | 790 | a3 | 74 | e
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Fig. 34: Estimation of error of the present method (

time series fitting method)

0.4 ; M%
; | {
§03 : foos
0 M i
fof 0T 023
a
£ ;
E 5
$ 0017
g, (thin lines : result by Roberts) (i
= ! ! . ' :

00 : . : : Oﬂg

length of analized data (period)

Fig. 35: Comparison of damping coefficients esti-
mated by invariant imbedding method and one by

the present method ( time series fitting method)
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Fig. 36: Added mass coefficient estimated by forced

oscillation test
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Fig. 37: Static mooring restoring force identified by
the present method ( time series fitting method)
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Table 5: Each identified coefficients in motion equa-

tion

| L linear nonlinear .

| inertia damping damping restoring
uit | ke N/ (m/sec) | N/ (m/sec)’ | N/m
surge | 1.9X10° 4.3x10° 3.0x10¢ 6.4x10°
sway | 7.9%10° 5.4X%10 3.0x10¢ 4.4%10°
heave | 9.5%10° | 1.6X10° 4.5X10°
unit | kgem’ |Nem/ (/sec) |Nem/ (1/sec)?| Nem
roll | 7.8%107 2.2x10° . 1.0x107 8.3X10¢
piteh | 1.4X10° 1.8X10° 2.7x10° 2.6%10
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Fig. 54: Gain, partial and multi coherencies among
surge motion and surface elevation, instantaneous

wave power and wind speed
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