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Fig. 1 The arrangement of the pressure gauges and the force transducers
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Table 1 The particulars of the model

Ship Model
Length (Lpp) (m) 283.8 5.000
Breadth (B) (m) 42.8 0.754
Draft (d) (m) 14.0 0.247
Displacement (A) 109480 (ton) 584.10 (kgf)

Photo 1 The measuring instrument for center of gravity and radius of gyration of the separating model

Table 2 The weight distribution of the model

SSA | SSB | W(kgh | LCG(m) | KG(m) | xxx/B(G) | xyy/Lpp(G)| GMz(m)
0.0 25 116.27 1.862 0.360 0.375 0.062 ;
25 5.0 186.58 20.634 0.318 0.364 0.057 ]
5.0 75 192.69 0.633 0.304 0.351 0.057 ;
75 10.0 88.56 1.722 0.303 0315 0.061 ;
0 10 584.10 20.104 0.320 0.356 0.243 0.019
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Photo 2  The situation of an experiment in regular waves (Hw=15m, x=180deg., ML=1 .0)
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Table 3 The experimental parameters for the ship

Incident wave height (m) 3.5,9.0, (15.0 ; only 18.4knot)
0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9,
ML 10,12, 1.6

Incident wave angle (deg.) 0, 30, 60, 90, 120, 150, 180

Ship speed (knot) 18.4,24.5
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(d) Pitch motion amplitude (x=60, 120, 180deg.)

Fig. 2 The comparisons of the experimental results and the calculation results on the motion amplitude

(W) A AHg 1 =

(Vs=18.4knot)

Rk 154 FE ClassNKAF 22 I8 /42>



ORI B B ClassNIK

No, ZiLHOWm - WEBICE T 5 HEHIE Heave EBYO EA B3 L TEHE YD . Heave
EEY O FIFHASEFICIR T D 20 X 5 A dERR AR E I T b e AR B DBV T bR S h
T, & 51T, Pitch H#BHZ DV T % Heave B OIERIENEDN /R S L7z ) - RS CIEMIBIE
MREZT b b,

Fig. 2 {ORT X 912, BEMICHEEENC OV TIE, A Y v FIERDT U F v Y —RAEICL D
FHRRE BT R 3.5m 1T K 2 AKMERRBRAE R L IZE—E L TV D Z &R S N,

4. 2 KBREEIEN
SRR B B IRAEE O —fF & LT, ME(180deg)\Z351F DR Bl (S.S.8.5) T D
RSB ) M ORI (90deg ) (2 35 1 2 M4 i e 8T 1 (S.S.5.5) T DI IR A B ) D i BAE(RAO)
XN Fig. 3, Fig. 4 (R T, (M OEE L RENRFERIZOWTOHREZRLTZ,)
BT B R R ML % | fEEh A S O JRIE 2 FH 2 3 5 K EEE TR ek L 7o BAL
IARNE & 72 ) OWIREBNE N ORWIEZ R LTV D, AERERIZIS T 5 KRR O KEEF Tl
AR AR TEE) 2 5 T A AKAL A B 2> DK EFF AN ZE ISR ONE L. KR EIETE A3 IEGXIE I A — 080 0 B
ST XD BRNDLD LR E R DGENR DD, O LD RGEOKEREBRRERIL, 77—V =
Hreixzed, ERFENESE U BRARRIC X 0T LR TH 5,

35 T 35

%=180deg., S.S.8.5, 11mW.L., Vs=18.4knot x=180deg., S.S.8.5, 5SmW.L., Vs=18.4knot X ISOdeg S.S.8. 5 Center ofBottom
KT 30 F——-—-—-t - - — - — - - 30 |- Vs=18.4knot -
O Exp.(3.5m) O Exp.(3.5m) O Exp.(3.5m) | |
25 | A Exp.(9.0m) 25 F A EpOOm - -~ -\ -—-—-—-—- -~ 25 F A Exp.O0m) — — 4 ————— == ===
O Exp(l50m) ; L O Exp.(15.0m) : ’ Exp.(15.0m) ! :
g 20 FonSTRIP A - S\ - - - - — F20 [sTRIP S/ N |
g —— RANKINE = —— RANKINE I
eSS o= Tt S < ~ 15 5)
[ e
10 o ! o= o f----1- |
TRR | B |
0.5 | | 0.5 ) |
| | - | |
| | | |
0.0 0.0
0 0.5 1 L5 2 0 0.5 1 L5 2
WL ML
(a) 11m Water Line (b) 5m Water Line (c) Center of Bottom

Fig.3 The comparisons of the experimental results and the calculation results on the pressure amplitude
(S.S.8.5, x=180deg, Vs=18.4knot)
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Fig.4 The comparisons of the experimental results and the calculation results on the pressure amplitude
(S.S.5.5, x=90deg, Vs=18.4knot)
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Fig.5 The comparisons of the experimental results and the calculation results
on the vertical bending moment amplitude (y=180deg., Vs=18.4knot)

0.030 : ; 0.030 : ; 0.030 ; ; ;
x=120deg., S.S.2.5 | %=120deg., $.8.5.0 | 1=120deg., S.8.7.5 | |
0.025 = Vs=18.4knot -~~~ "~ [ 0.025 Vs=18.4knot | 0.025 F Vs=18.4knot | |
; O Exp.(3.5m) - l O  Exp.(3.5m) ; : O Exp.3.5m)

0.020 | ———— [ A Exp.(9.0m) - — 0.020 |- — — i A A Exp.9.0m) - — 0.020 F———— r———- A Exp.(9.0m) - —
2:“ | O Exp.(15.0m) ;‘} N O Exp.(15.0m) ::“ | | O Exp.(15.0m)
o r o B o | |
20015 | — - - - R SIRIP 1 Qo015 | — - & . 50015 STRIP
= ——— RANKINE = ; X
N | B N i ! N
= Y | = B | =

0.010 : 0.010 ; | 0.010 [

|
|
0.005 [ 0.005 | 0.005 [
L. ! ..
0.000 0.000 0.000
0 0.5 1 15 2 0 05 1 15 2 0 05 1 15 2
WL WL AL
(a) S.S.2.5 (b) S.8.5.0 () S.8.7.5

Fig. 6 The comparisons of the experimental results and the calculation results
on the horizontal bending moment amplitude (y=120deg., Vs=18.4knot)
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Fig. 7 The comparisons of the experimental results and the calculation results
on the torsional moment amplitude (y=120deg., Vs=18.4knot)
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Table 4 The effect of the wave heights on the pressure of the long term prediction
[10¥(Hw=3.5m) / 10*(Hw=9.0m)]

Pressure
90deg. 180deg. All Heading
S.S.1.75 11mW.L. 0.85 0.86 0.85
S.S.1.75 5mW.L. 0.95 1.01 0.96
S.S.5.5 1ImW.L. 0.86 0.81 0.85
S.S.5.5 5mW.L. 0.91 0.83 0.88
S.S.8.5 1ImW.L. 0.88 0.80 0.82
S.S.8.5 SmW.L. 0.82 0.75 0.76

Table 5 The effect of the wave heights on the pressure of the long term prediction
[10%(Hw=3.5m) / 10*(Hw=15.0m)]

Table 6 The effect of the wave heights on the torsional moment and vertical/horizontal bending

Pressure
90deg. 180deg. All Heading
S.S.1.75 11mW.L. - 0.67 0.70
S.S.1.75 5SmW.L. - 0.92 0.80
S.S.5.5 11mW.L. - 0.72 0.72
S.S.55 SmW.L. - 0.80 0.81
S.S.8.5 1ImW.L. - 0.72 0.74
S.S.8.5 5SmW.L. - 0.65 0.66

moment of the long term prediction [10™*(Hw=3.5m) / 10 (Hw=9.0m)]

T.M. V.B.M. H.B.M.
120deg. All Heading 180deg. All Heading 120deg. All Heading
S.S.2.5 1.04 1.02 1.03 1.02 1.04 1.03
S.S.5.0 0.97 0.97 1.13 1.13 1.07 1.06
S.S.7.5 1.18 1.15 1.65 1.60 1.06 1.04

Table 7 The effect of the wave heights on the torsional moment and vertical/horizontal bending

moment of the long term prediction [10'8(Hw=3.5m) / 10'8(Hw=1 5.0m)]

T.M. V.B.M. H.B.M.
120deg. All Heading 180deg. All Heading 120deg. All Heading
S.S.2.5 - - 0.98 0.97 - -
S.S.5.0 - - 1.11 1.10 - -
S.S.7.5 - - 2.04 1.98 - -
= 1.4 T
L T R
Sl12 - :
S 10 p---mmmm e / ————————————
= |
T T
E09 - R
508 ‘
0 2.5 5 7.5 10
S.S.

Fig. 8 The distribution of the nonlinear effect coefficient with the torsional moment
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