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Table 211 gt 3 # £ # = # B
E K M B O oM
KON B (m) 000 2500
& (m) 0,493 0.329
B & (m) 0.279 D182
w7 *  (m) N.194 0.1 09 (at®)
B oK i (Kg) 23760 4600
Cy 0.8 24 0501
c® 0.998 0.8 48
Table 212 HEIRE (IEAME, SRMAITHE)
B R E e (m) 0.02, 003, 004, 0.05
B BT (sec) 2.5, 3.0
g% # OB U (msce) 0.0, 0.2, 0.4, 0.6, 0.8, 10
Table 2. 1.3 FGFEPERLAC L IE—iE by
by {(m)
£ i 1k
TARZPEH A = 002 0,038 2
A 0.0 3 0.056 1
A 0.0 4 0.6 733
/R N - V)
A 0.0 2 00261
g o#®] om R
A 002 00345
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DIT, Che REEIEBNMEE 4 v 20 g LT® /2 CHATILAM, i=2T,/L, Q=vV/ /g, o=
vIL/2V, K= gL 2V?, d=(m+®)% /K, K(m)=+1dZ —m! | %Th5,

(VADH I HABRICL BG4, 15, #2HE, ERRCIRERFETh~OBHETIHELRLTW
Da
ERDOBEIL 245, 0.08, 010, 012, 0.14DBEEDPWT, 1 BRFEIHEYPRIENTHELEEER

vi L

%, Fig2.3 1 a), bY~Fig234 a), bJwmd, BE 70— FEy~—2LT, § = 7 =

0.5 ~3 0% N7 4 —FELTCENNWTHD, T2HIIRALICESTIEFC EWELODTERLZ,
= & -r

= = P

1) Watanabe, I. ;On the Effect of the Forward Velocity on the Roll Damping

Moment, Papers of S.R.I., M51 (1977)
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A=2T/L=0.10

A=2T/L=008 a) Wave Making Component

a) Wave Making Compcnent

__/'/ \&F
o1 Clie— 30

Caw e Cdwrmm—moe o~ e
EE— 20 — 15
T = L T — 10

——
\-‘_‘_-—-
0 ' 7 T —0S 0 ' ———""[/ I 05
o] (o} 02 Fn Q.3 0 oR 0.2 Fn 0.3
d) Lift Comprent 3;-‘6
b) Litt Companent . 25
s 2.0
0.01- 32 0.01- s
— 2.0
1.8 1.0
Ca 1.0 Ca
05 0.5
0 ! | 0 l ! l
0 0l Q2 Fa 0.3 0 o1 02 Fn 0.3
Fig. 2.3.1 Roll damping moment of Fig, 2.%.2 Roll dazmping moment of
vertical flat plate, =0.08 vertical flat plate, =0.10
A=2T/L=012 A=2TiL=014
Q.2 0.2
q) Wave Mcking Component Q) Wave Making Companent
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Pig. 2.%.% Roll demping moment of Fig., 2.%.4 Roll dazmping moment of
vertical flat plate, =0.12 vertical flat plate, =0.14
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Table 2.5.1 Principal pvarticulars of models

SR-108 container Series60,Cp=0.8
(ballast cond.) {ballast cond.)
Length 1.75 m 1.8 m
Breadth 0.254 0.2769 m
Draft 0.0627 m 0.0684 m
Displacement 0.01452 m? 0.02642 m?
Block coefficient 0.521 0.7748
Midship coefficient 0.954¢6 0.9902
B/d 4,05 4.05
0G/d -0.2759 -0.2759
0.0 .0
Trim 0.0 0.0
SR-108B container (single screw)
measured

O : with B.K.
® : without B.X.

g 3 Fn = 0.0
Bayg 8o = 10.0 deqg

estimated(with B.K.)

estimated
0.011 (without B.K.)

e
/.,\6.0 ®

" estimated by eq.(2.5.1)

0.0 A A
0.0 0.5 1.0 @

Fig.2.5.1. Roll damping coerricient EZA for SR-108

container ship (ballast cond.) at zero
forward sneed.
SR-108 container (single)

measured
QO : with B.K.
® : without B.K.

F, = 0.25 estimated
8, = 10.0 deg o (with B.K.)
atk estimated
Bgg {without B.K.)
0.01 F
estimated by @
(2.5,
eq. (2 1) ®
0.0 . , .
0.0 0.5 1.0 I
. o~k
Fig.2.5.2. Roll damping coefficient By, for SR-108
container shio (ballast cond.) at forward

- 1
suoed.



Series 60, Cg=0.8

measured
O : with B.K.
® : without B.K.

~ estimated
Byg (with B.X.) O
O
estimated
0.01 - {(without B.X.)
0.0 . L
0.0 0.5 1.0 &

Fig.2.5.3. Roll damping coefficient B}, for
Series 60, Cp=0. 8 (hallast cond.) at
zero forward spesed.

Series AN, C

measured
QO : with B.K.

@ : without B.K.
0.02pr Fyp = 0.2 estimated
6, = 10.0deg (with B.K.)
"%
B44
O
go00 g o ©
estimated
0.0 + (without B.K.)
® o
o
©
a9
0.0 0.5 1.0 &

Fig.2.5.4. Reoll damping coefficient BZ4 for
Series 60, Cp=0.8 (ballast cond.) at
forward speed.



SR~108 container ship
measured estimated

O: & = 0.55 with B.K. (#=0.55, s}
@: & = 0.55 without B.K. without B.K.) O
A: O = 0.89 with B.K.
A: O = 0.89

without B.K.

o
Bgg

0.01

estimated
(O=n.89,without B.K.)

0.0 0.1 0.2 Fp

Fig.2.5.5. Roll damping ccoefficient §Z4 for SR-108
container ship {(ballast cond.}.

Series 60, Cp=0.8
measured

O: & = 0.53 with B.K.
@: & = 0.53 without B.K.
A: & = 0.75 with B.K.
A: & = 0.75 without B.K.
estimated

(6=0.53 with B.K.)

R
Byyg A A A
Fa
A On A AL O
A (fk o O
estimated
0.01 (=0.75 without B.K.) C O

estimated (H=0.53 without B.K.)
0.0 \ ;

0.0 0.1 0.2  Fy
%k

Fig.2.35.6. Roll damping coefficient By, for Series 60
Cp=0.8 (ballast cond.).



SR-108 container ship ({single)
Bik measured
' O: Fp = 0.0
At Fp = 0.25
0.01f
estimated
L
go~ 2
Fa
0.0 . "
0.0 0.5 1.0 &

Fig.2.5.7. Effect of bilge keel attached to
SR-1N8 container ship (ballast cond.).

Series 60, Cp=0.8

measured
O: Fyp = 0.0
S : F. = 0.2
Bpx A n
estimated
O
/0
0.01 F ‘AZS
A
o A 2
Az&
O'O n s
0.0 0.5 1.0 &

Fig.2.5.8. Effect of bilge keel attached to
Series 60, Cy=0.8 (ballast cond.).
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SR-108 container
oG/d=0.0

measured

O : Fp=0 with B.K.

® : F,=0 without
ek B.K.
Byag A Fp=0.25
without B.K.

B =10, 0deg A

estimated
(F,=0 with B.K.)

estimated
(Fh,=0 without B.K.)

0.0 " .
0.0 0.5 1.0 &

~ %

Fig.2.5.9. Roll damping coefficient Bya for SR-108
container ship (ballast cond., 0G/d=0} .

Series 60, Cp=0.8
0G/d=0.0 , Fp=0.0

measured
O : with B.K.
@ : without B.K.

~ %k

Bgg . o)
estimated
(with b.k.)
o ©
0.01f
@
estimated
{without B.K.}
L
0.0 , .
0.0 0.5 1.9 &
. , .. fa )
Fia.2.5.10. Roll damping coefficient g for

Series 60 ,Cp=0.8 ship (ballzst cond.
OG/d=0.0).
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Bsy SR~-10B container ship
0G/d=0.0
measured
0.05f O: Fy=0.0 , with B.K. oo

@®: F.=0.0 , without B.K.
A Fpn=0.25, without B.K.

calculated by OSMA

0.0 0.5 .o @ ’

Fig.2.5.11. Roll into swav coefficient B3, for SR-108
container ship (ballast cond.). .

|
~ % |
B24 ,
Series 60 , Cp=0.8
0G/d=0.0 , F,=0.0
measured
0.05¢ O: with B.K.
® : without B.K, ®
®
calculated by OSM
O
O
o
0.0 ' —
0.0 0.5 O 1.0 &
C
O
O |
Fig.2.5.12. Roll into sway coefficient 334 for

Series 60,Cg=0.8 shin (ballast cond.).
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Fig.2

~

B3>

0.0

Fig.2.5.

SR=108 container ship w
A
measured
I O : Fn=0.0, with B.K.
® : Fn=0.0, without B.K.
A1 Pp=0.25 , A
without B.K.
calculated by 0OSM
0.0 0.5 1.0 A
. . Mk
.5.13. Sway damping coefficient Bjp, for SR-108
container ship (ballast cond .).
Series 60 , Cp=0.8 o ©
Fpr=0.0
measured O
I O : with B.K.
@® : without B.K.
calculated by OSM
0.0 0.5 1.0 &
/\* .
l4. Sway damping coefficient B3 for Series 60,

Cp=0.8 ship (ballast cond.).



Bg2 SR-108 container ship
0G/d=0.0
0.05 L measured
O : Fpy=0.0 , with B.K. ®
® : Fn=0.0 , without B.K,. A
A : Fp=0.25, without B.KX.
A Q
& 0
calculated by OSM
0'0 .l i
0.0 0.5 1.0 &
. . Ak
Fig.2.5.15. Sway into roll coefficient Bgp for SR-108
container ship (ballast cond.,0G/d=0.0}.
~a )
Bg2 Series 60 , Cp=0.8
Fn=0.0 , 0G/d=0.0
0.051L measured
O : with B.K.
@ : without B.K.
®
calculated by OSM
®
O
O
O
o® ,
0.0 + L
0.0 0.5 O 1.0 &
O

- . - . fal 4 .
Fig.2.5.16. Sway into roll coefficient By, for Series 60,

Cp=0.8 ship (ballast cond. 0G6/d=0.0).

— 42—



2.6 KA A I R U IR A3 R AL R ER
MEARMT G & 68 &, S R 108 HiR 2 o & 70 QRGBS -Du-C R MK O MG T A BLUNS B RG FE i 8h %
S L, DA B RS E Ry R 0 — i S AP S R L e A SR O T M s 3 4
b= LB HL TS,
BEET LRI OB L 2T LN TE 2O THES D A0S F T 5, BMATEINL Fig 2.6.1 P2

7t
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S A9 g 6F Cop 6 (262)

L Ave = Coa =( Mg /94 ) cos a) /ot (263)

B = CMy /g ) sina } /o (264)

A BLRG IR M R TR O 02, (R 2 )

8
B = B+ ,—H—( w gy ) By ( 265)
1 0 .
Cae = '*'2—950" Cy {266)

ABLMB RS G kb i L ( ks )
By = 13, +¢é§a$ng (267)
F

Coag = Cy 3097 Cy { 268)

261 2 al—i s oIl & DR
GHRIDMECERL, A TV D B B M e RN W L DU S T A C O BT Z G TEH D ool 1 B

LTRSS LD T s L, Mo, Pig 26 0GR R DI (261 )Nl BN LT A,,, By,
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LHDITHDA, WErLI) EABMANKDL I THD, Vig 262~ LMHARPD AT, &4 8liffn
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FmZﬁjM%MM@MMMQViJV—yuyﬁihmbﬂﬁﬁngf%%ﬁ,gN—2®%&®ﬁ@W
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BREL S vic, $70, SR DS FESREMAERIB,, ¢ &, —EhIEoREiuc BG4+ 5

T, SN ORI S D IR b B A v,

Ay, é B¢ 4+ By 61é1 4+ U,d = Mg (1) (z271)
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I, SRUIOBHBI(S T — 175 — 1.0 ) ®G—tilnill o 7 F EOREINE (W HA Table 2.7 1ic
AF )AL, Ta—FECP, )05, FEBIE (a=1, /B, ) 1865 /rad (/[.}, =0.00286,
/E? =0.0470 ) WG T, IMGMOY 1A 60° OFDDMCDWTIT A -2, AT, 3¢, 8¢, 12g
L6g DA MDMEMIC Tw Y&, 10m, Ldm, 16m®@3 Mo My ) 28D 1 2 8l O &, PR
BORER AT (ST B T D ) DR E I Brenls, (Tw , lw D= 1315, 1L5m),
Crn7s, oem), (108, 7 1m) O3 MMOWELRATHA, £, BAST baitid, 1,88, C.
AR PR ERR L,

—EHHIEOREHRINEOT S, MR & TOZPINDRER M L E MU T, v d - 2 o 2 - Fuphio 25
P70 LERT, HBSRAIL LS00 B (a0 I ME L, YT S AL L Ll T 2ET QY g
MR AT AR B EAME T Oy (Nl ) Rebro, E A, My, O 178 Highest Mean )
EMgag, L7100 Highest Mean ) @R B0 B A2 B ERD TV D, & 0 BUlo #L,
Ravleigh A& B LY VLD, % Zero Cross WS G D Ao iimiz20 +0 - T, Aol o
i i L, FAME Zero Cross BT 2 SRLLOBUAL B S & &, ok Lo Lol
ML TLED LD, NSRS s 10F D i BaR DTV D,

PR M Table 207 2 ~Table 274 &, (0" ) BRERAZEOR L ) 7 C (a7 ) /M gs R ARG D &Y
WIDR (e ) /()T 27 1~ g 2 7 a, FRERG,, Hy 173, (g L7100 10D nTna,
PO S0 3 - RIBFFPEE DI NI TH D, 1 — PER—HGEOMTH D, M, TR Mo

MO 10GD L TH -,
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SREUIC L DL, Twim D (¢ )/ (0 ) ORI, Hy RIBEA Y IHAELIE &, Hy Ik 2810,
Oy Tk, HEAYNC, Hy 173, Hy 710 THBMDLITS S, £, He L0 T, ()7 (a")
O 1 0 LN pECA L TED, HRFBMATOVA, ANERBFAFEI (A > TL B0 Esbnd,

o, THMOEREEANTAHD L, L, Bl HEZ - THD, ~HIBONTIT L2658 T, +0FF,
ZHMOHTION LN ET DT L, S B LA b -7,

27.2 RBERELOL®

HBACHTCANOR TR I LD BT O EL S, YOS, WL MIEL TLani& o
i, SRYOEHMM{S 7-175- 1.0 }O--HEo 7 I RMOMBERET, 74— FE(P, ) 00T, &
PR HiBk & W — & T, IFER VB LA,

. S {1
b, Cad =Wl ( e LT 1omdyHM, B,,g =B, +(8/3x)wg, B, ) &(b) .
, () .
Boblii (B e = By W8/ x 0y - By JETHT A -k, F5, () JREBIRAE(B,, B, O
3 (2)
ECd ) BUMEAREARSIE (B, g ) & T, JERIBRTI T 20 SRIOBMHNY LT, ched(c), (d)oit '

TR S, BT (¢ )/ (d) L TRDABIEM Y (b)) /M AEOH AR OMC FU T (e ) FEHE

O E LA,
Fig 2 7.4 CHBOWH AR bk (¢, (d) DRIV RO RTIOR A< 2 F s ok .
AN A R o e o
Fig 275 % Vig 27 612, TRFEFREFEILAAS b4 L IEEME ORI EBRTET (S &k » hw ) TH
FTo IIT, ¢, k, hwid, TRTABRANN, BE MERETHD, Ex, TITOREFRLp =175
m DWEBRII A T S, S oEEE YL, HASYBRH O #EN o0 Yo | — 4 fidHeave Free,
Swav Free Q72 ThHu, Hﬁﬁ%hfﬁ&ﬂ}m@l =00017Y, /n\ =0.0743 (FHRHEa =8,/B,
e

(2)
g E = O01083 XA 5Tl A,

=472 (s rad) )T,

AUTRART S D e (o) =BG, (o) Kobieiis, (e ) PR 3 ERUC LS 70 - T T,

SR L oA E L S enbe Db, L, EBAREHETDE, A7 b, ERMEORE, B
faop &b, phDOEAEORL, O EIBLEONICOWTIR, SEOHTETR, 0. 8. M BT L 5
THEM L A B iifle — 7 v P RERLCEY, | —4mCEdLTw 2 MEhniEs—4 v 2M
Wb D, B OGO TR o @S 0B BR EAEL bR, SESOREAL TV @
BWHH D LR, .
2.7.3 EREAFROFHEA

%if@ﬂwﬂmmﬁﬂmnﬁ&Lf,ﬁM%M@ﬁﬂ&,ﬁﬁmmmmrﬂﬁﬁ$ﬁlfﬁ,itm%hm
BRI WEID) i3, RPoM2BET2EE0MONT, 203 EBBRAKOLOORIBRLEFOHED
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b 5
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Dl (XN)RBEHTNELDZDT, XS AZE (27.2) ROGYUDHFE T, Ry AKX
fitcdh s iu?ﬁlmf}ﬁauob‘ EHAEELALEHTED LS04 2, MEIERO R 2 4T 313 5 Bk e 7
T5Q (X)) D oo &!ﬁ‘;f&a@, A DB PERELE £ DD T, R DMAME R, &L, TOLED
Pij¥Pmis Po Citk I Fp,&Th &Q(\)mlo N THDHIAMX R (275 ) X 1T
L TkwENE Z LT 5,

NG
(N = ex S S — 27.3)
dige (X0 exe L 2 ( Ry 0® ] (
. NE
log QI(X) = —N = In;:(pmj)-(pmo)f T log ¢ (274)
2R}
. — . D L2
N = 2146 [ N+ Jog {prj X pmy ) Pm {(275)
7, Pm=Pmj X Pme AVPE L > THEBMOREAE T+ 5 ChEHTELL D%, F1aAAo
2}
m— QERERC R L A il D TR Tl 2 2 B ( 2276 ) v T 5,
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Np 51073 N { —log Cppj ot Pme ) R m (276)
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2T, Za-—-FE{(F, )0 150 (/l\a, =0.60286, /1? =0.0470) &L, MM (M)
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, 15 7am )& 1ds, 1625m ) )imD0nT, (c)FEBRERALE (4) B MM Fi &
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HE2 YO TR ML 285 W Fig 27 101 pd, SHTE DL (a)— @3Skl (b)Y S/ xis e of
Carh, ()RR LEDT, ZHLLEXORCR - TWAE T Eshh s,

£70, REFFMEBEELT, HHSNCRO 2 FRUREAOEE YA~ o, (o) FREERAMED
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HE 9 gk D R Tl Y1) =X
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Ag (oy ), €, 7 BRI ERBORE X S
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Table 2.7 1 SR 0BEOLEH

Lpp ¢m 175.00 | ¢cB (M 1.417

B (m 2540 | KG (m) 952

D (my 1540 | GM m) 1.00

d (m 9.50 | T¢ (sec) (180

Cb 05717 Ke 0.239 Lpp

A (t) | 264742 | Kt 0.382B

Table 2.7.2 o gL Vi (HERiB)

- N | 3
S (Twis), Hwemll (3,100 ¢8 , 10)[(12 , 10)]06 , 1010103, 71 10103, 71)
(©) SEd%ns o§471k || 0794 | 577 | 8.O6 | 7.07 5.82 6.07
(d) Bt w4512l 0794 | 5.78 7.89 | 681 577 5.82

(c) 1 (d) | 1000 { 0999 | 1.022| 1.038 || 1.009 | 1.042
B (rwds)  Hwm)ll (3 ,13)] 8 ,13)]02 1 13)[06 :13)(11.7,9.2)[ 017, 9271
(<) ikw wacM) 1032 | 7.09 982 | 860 7.65 802
() BaimEsdigrl 1032 | 711 961 8.28 7.46 7.69

(¢ (d) || 1.000 0998 | 1021 | 1.038]| 1.025 1'04341
. (Twis) Hwimll[ (3 ,16)] (8 ,16)|2 ,16)l{16 ,16)]631 115}[A131 ,115)
(€) i, it || 1.269 | s9s [11.45 [1003 | 898 9.53
(d)y fnkEeddsitl 1,270 9.00 [11.21 966 | 869 9.09

()1 {d) 0999 | 0.996| 1.021| 1.038[ 1034 1.049

) X3 =N odbR

Table 2.7.3 173 Highest Mean Hg L73 ( WifEhg )
R (Twisi, iwtml (3 2 10)[ (8 1002 . 10)l66 . 10)]003.71) [a103, 71)]
©) st davin | 3098 22.86 | 31.86 | 2727 | 2251 | 23.10
) mahdoagnin| 3090 23.01 | 3166 | 2669 [ 22.50 | 22.44
(<) 7(d) 1.003| 0993 | 1006 | 1022 1000 1030
3 (Twish Hwim)[ €3 ,13) |8 ,13) |02 , 13} s »13){017.92) 617, azf’
() kM o431 | 4.026( 2910 | 3859 ] 3318 | 2932 { 30.41
) fntabeagrit | 4.016] 29.53 | 3869 3256 | 2897 | 29.70
(<) (d) 1.003| 0985 | 0.997] 1018 10121 1.024
s (s}, Hwm)](3 ,16)[(8 ,16)|(12 ,16)106 ,16) 031 115){03.1, 115)
() HikAsoa49E | 4941 | 3526 | 44.73 | 3860 | 3450 | 3566
() BAESARL] 4955] 3592 | 4469 | 3799 | 33.69 | 34.78
(<7 (d) 0997|0982 | 1001 | 1016 | 1024 | 1.026
H) AP AR NS R
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Tahte 2.7 4 1,10 Highest Mean  Hg L7100 C ibjfhedd )
rrsl (Twis) , Hwmml {3 .10)]¢8 , 107 ((12 . 10Y](18 10)r(10.3.7.1) (103, 71)
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i) * ok AN 0fER
Table 2. 7.8 U RN (T RS A I § W
DI B®IG|IG®|D
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gz;‘; JeRm¥ | 8251300(13.50[15.25/15.75[16.25[14.25[13.25
(Hme) m |ILAF 7 [1025[1400014.25/1625/1525)1400 1400
Table 2.7.6 B HF oo BYOHE O gy (R
# DI Q| ® |G |®|O
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(@ -kt | 132°| 464 | 880 [F1224 %1210 | 108 | 795 617
30 |(bBaA] 135°] 477 | 912 F11.75 P1170 | 1084 | 872 723
(@-b) | 098 | 0973 0965!" 10411* 1034] 0997 0912| 0853
@-#sdt| 115° 390 | 659 | 1049 [*1221 " 1208 | 944 | 759
60 |iDkkEe] 1157 390 | 666 | 1024 |* 1159 |“1158 | 975 | 832
@) | 0999 0998] 0989 1.024/* 1054/* 1044] 0968 0912
@-exdt| 029°1 126 | 242 511 | 799 [* 939 | 807 | 687
90 [(D@Meka] 029°] 126 | 242 | 548 | 823 |" 938 | 850 | 759
@by | 1000 1.000] 0993 0933 0970* 1.001] 0950 0905
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120|(DFasddl 021°] 129 | 212 | 343| 555 % 717 |* 692 | 640
@/t | 1.000 1000] 1000] 0991 0979/* 1.004* 0971| 0937
J@-kaka| 008°] 047 | 108 | 182| 304 | 433 |* 422 | 385
150 [(buhuivhbild  Q0B°| 047 | 108 | 185 | 322 " 447 [" 443 | 414
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