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Abstract

The influences of the wideness of pram in designing aftbody of container vessels are inve-

stigated. The large transverse KM value of the wide pram aftbody is likely to be regarded as
having exellent cargo loading capacity. However the remarkable stability loss under the certain
wave conditions, unfavorable situation for structural arrangement and the possibilities of poor

vibration and speed-power performances should be considered in case of adopting the wide pram

aftbody.
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Fig. 1 KM values for existing container ships
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Moderate pram—-

Wide pram--—-

Fig. 2 Hull forms for container ships

Table 1 Main particulars

LBP 224.0 m
B 32.2 m
D 19.0 m
d scantling 12.0 m
d design 10.8 m
No. of propeller blades 4 ea
Propeller Diameter 7.9 m

vl Eo] Fig. 201+ moderate pram #EF} wide
pram #yS] EEKEE vebd ok A4 BERY
ERES T BEHA JAAE KEEH Cb, LCBF
o] MEFFE S 7 Al o7k 2RI v 9lon
Pram®] B ==k AT 223 Bkl oA &
el E 4 x5 EErsld ok

Table 2o &= F #ES] £8 R 2 H4EE Y

et

3. Container MFF = Bty Ao B
gl Containere| &KX 3% Bl ER
(Max. allowable unit weight of con-

tainer on deck)

Moderate pram3} wide pram$& BEAT A A%
o Helo fF ER] A BE" 4+ AL con-
tainer 714+, GM=0.4m% Xi¥o= ¥ AL LH
H ol B#E =l container® Bfy FE = container
Hfz #8¢% 25 ton/FEUR 39S B8, GM=0.4
me] E¥eA B A& + A&
BEA T S8 Table 3] vebuiglct,

% container

REEMEBaE #26% 515 19894 3A

Table 2 Comparison of the particulars for
container ships

Ttem 'Moderate pram| Wide pram
Displacement (m?) ' 49,542 | 49, 806
Ch 0. 6360 : 0. 6394
LCB(m) { 5.03A | 5.19A
KM(m) i 14.791 | 15. 356
Wetted surface(m?) l 9,064 | 9,722

Table 3¢ A ¥ %o¢] wide prame EHAE FHyd
3 jaNol A9 container BBl E HE fiTh
EE wide pram® EHOE MREMAA 78 Hin
7} 219l 21} moderate pramo] A 2] MEE flared] 3%
KE QIF HEBAAQ EinES AY —EIAAS
28} EHE A 3o 2 container® Avdz &
EAE A%, KM #e] RS T wide pram?|
7 %+ moderate pram®| A o] Hstod BEAZEE A
Gz HREA 52 s 4 5 Yt

A Al wide pram®] B $E F—3 HEH &
B FRA7HA 2rh B container® R kol
B & 5 A ",

3 B B8-S 2B5T/FEUR @3, intact GM3)
E 94 0.4m7t 5 =F AL A5 EFRAA &
K E# WHES container A<F7} moderate pram$]
466 FEUd] -3t wide pram& 544 FEU=Z 34 <+
Az des &+ I+

% & containerfito] Efo] FA ok BT HEH
A o] FoA = o] ot Tt E BFES o] A
Ztgk1 9] container BEA o HZEeo] 15% ZERE
Bolg AL MHES 2 ERAAE & F UE Flod,
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Table 3 Comparison of container loading conditions

Item

Moderate pram ‘ Wide pram l

KMOM)
Container in hold

Max. Unit weight
(GM=0.4 ##, Holdx 25T/FEUZ [—3lA4 &)

Max. Container cap

on deck (Unit Welght—25T/FEU GM=0. iM A %)

14.791 L 15. 356
674 674 % FEU base
29T/FEU \ 98T/FEU | %10.8M draft
466 ‘ 544 | %FEU base

*{E, & FES MEBEE fEGRK FE

= ®moE o,
4. Stability
Wide pram #Ee] 7% of 248 &l ##E ik

off 4] KM zkel &7 5 =& #Etel9 = moderate pram
A el 4% BE =24 " o2 5o g F,

Az Egd4de KMol moderate prame] 2=
14.791me] = wide prame] 7 $+ 15.356m=% o] 7}
2+,

B, & Bk B
Fig. 30| tebiglet.
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ik kot Em‘] o, WaRe] FZEe £A
o] HH E Kell stFoiz 9l7l Ak FhE w0
KB &S ”"ﬂwﬂ #Hold Am 283 dAAT 2
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Table 4 KM variation at each draft

Draft(M) | Moderate pran Wide pram “\ =} o]
8.0 15.507(104. 8)} 15.502(101.0)] —0.005
8.5 15.263(103.2)} 15.328( 99.8)! 0. 065
9.0 15.068(101.9)| 15.234( 99.2)]  0.166
9.5 14.927(100.9)} 15.197( 99.0) 0.270

10.0 14.829(100. 3)| 15.186( 98.9) 0.357
10.5 14.793(100.0)! 15.278( 99.5) 0. 485
10.8 14.791(100.0). 15.356(100. 0) 0. 565

(Design |

draft)

11.0 14.789(100. 0)| 15.406(100. 3) 0.617

11.5 14.824(100. 2)| 15.386(100.2) 0.562

12.0 14.854(100. 4)| 15.323( 99. 8)} 0. 469

* ( Yol 3+e design draftel 49l KM Zkel #t
3 HHEY, %, KM at each draft/KM at 10.8
m draft

* o} 9] = meter

TRAE ) WY ®BEHI BitEe slez2 EE unit weight

€ R/iEStE Aoz A44dAd. 4o As 4 Z2YH
2l 8m~12m Atel e & duo g KM 3iel ¥
et A ke KMol #d £&9 Bk A2l KM
o HEL MEdld 2. 2B 29 8.0m [
el A T fRES] KM zle] AR ®lssh ERL #
e #E OKRE R4 A 24 Hx des &
4 girt. Fig. 3ol Al 25%0] 10.8m=1¢ KM &2 100
o2 39g A $ol Beld 1ok Sbe] #E KM
759 #{kE ¥ moderate pram? FEIE 15k #

{bell #alA A2 KMzo] <k7b¥ sl & #
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zeivk B QR A e MEFEs, FiRdeel ?—4 Bih
¥ heave motione] BEFAE AFE ATLE 4
g 3 A4 heaversl ke 1/108FE 4=
A EM AR 10.8mell A EEEIo R 0.7Tm EER =
gthx otwl, wide pram® fifle] HREBR it =
&t KM e ##krk o, & Moderate pram®]
AT 14.791mel A 14,888m=E £ 0.1m #EES KM
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Fig. 3 Variation in KM based on KM at design
draft

Journal of SNAK, Vol. 26, No. 1, March 1989



Containerffy #EMIEHK

ji 3
2,

S——]

Fig. 4 Typical wave condition
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Fig. 5 Loss in waterplan area for the modereate
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Fig. 6 Loss in waterplan area for the wide pram

Table 5 KM Variation during a typical wave

Item jModerate pram{ Wide pram
Static #£#£2] KM(m) : 14.791 | 15. 356
Typical waveodl] A 9} ! -
i (m) 0.890 | 1.568
WAH (%) | 6.0 10.2
*10.8m draftcﬂl #a HEMEY.
* Waveol A1 = [l— displacement”} 5 2% 39 <.
ditiong (&, sx9 Aolx WMol Zolek F—, =
8] Eol¥: 1/20x 5% Aol & g}x PTHl midshipel,

WS A P9 FPo 22 Fol=nF dgd) A&st
gk, Fig. 53 Fig. 6l = F fipfile] $3+ ﬂ?*ZKFPoﬂ
A9l typical waverpol Aol AER <ro MEE X
o F 5 9lvk. Wide pram #3Ae] 4% BoOEE K
ER o] HER A& & 5 A

Table 5l Yol A <3 waveol 9] KM7t £k
of 3 HE H#8E 29 Fx A

Table 5014 ¥ %ol moderate pram® A%+ #
6.0%¢ KMzk 84, Wide prame] A3 $+= T3 10.2
%9 #2452 el gtk o2& Sjoholms} Kijell-
berg({119} FHEHEFB~9%] B4 2 FHE 2
o)z 912% & 4+ 9z widenesse] o] st &
Fikol BEiifye=z H43 BAHE A& RiFz
et

Sjoholm=} Kjellberg(11l: s 9] HES AP.2 &2
B F.P.Z BEA7 DA KM 3k @2 sHasgs=
¥ #EZ Fig. 74 =2 5HE A% F'Uﬁ?'ﬂ""q Btk

A BEet 22 F nmd A%s 2L mnmEe A

T 2] R A :Eﬁﬁsl ‘g 2 4 E_% s ’ﬁ%
Er Az ®, A HoHs 2 sEEe] FWE

o BR EAHRG 4 2] dEd A Fe B%?
W Fotul ERE HES XY = Eol MEY B

ALE WHA 2 3

vt rfgtke] Az BEEVelslE A o)l g
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Fig. 7 KM variation during a wave passage

BB A0 #ne =8 EE, F rolling, wind
forceTs A A A HES BES RKEZ 9% += 9
22 FAscF & ok, Rollingel <3 fn#dr) &
FE e lsh MR EEM] ZiMs] BikEz = &
vk o] B L2l container H#Rel ddlA WelA
fEsgel 24 fFAE wind force o] Bimd A%<
2 FiES HREEY Hel A= MRS KZolw ol
MR Falfeet Zlo) o w Aol

%% ruleo] A2 criteria® BEHE T g+ intact
GM 2 Hfs Sl N FHEL EEME A5E E
o 23 FETEENTS ol EEY K% HREUr utks
Rl HA frRE BEGZ I K 2L He
pram TS A$¢ A8 wave conditions] #a} KM
kol &3 mUhEE ASd ddAT BET @Y
A5 L&

BEET WMNT Hirsto ok ok FErES  Ir#ol
o= e gteld Rk B BEHE AL 7 AT M

e uhex Ave AT el EM REHEER
£ o BRI S R MO WEAul 22 L UF
e R EAT Mol Ritd AR o)A K

E oA EEFe] FEEE T Aok & HREe #
Guipeh wide pram fpfile] A HEE#E fEAA
BET AAY sl glovk Hke] HEAA & 2
o) HEd MigiEtkoldld A EEM flmdAs
e fige] 288 HAHZ LS & F A
agel BEor A4 ol B el dlAluk HE
2 4 oz EE g AdddedAde FEok 463
BEE ook i BiolAl BUMAYQl wide prame| 3§
e g fEAAS FEE sk & Zeiv. &
A e fiEe=s Mk HFROZ wide pram %l
S o] gE A%l Hal 2ok @ bilge keel
areaf o] F5E HEST FBEH IO T Aoz, AL
#33% mate]  HgPn, speed-power performancee] A 2]

HME, EHARY
FEBET 1800 o] MRS B2 Aew 444

5. fh8E E) B (Hull pressure

fluctuation)

frEEel fERstT RESBENY  HEC dd4e
Me] ZER ¥ut ol el propellershis B a3
ook 3ty = Hol ERET AT EHHI fdA:
BT A i) ERd e 59 #HER g2 £
et K e Hivel Mamel fpEie] SA=#e
Bis e #EEY A ERe s B%
7 o] = & [@— propeller’} BHAE = A o2 3, Mar-
intek®] Holdene] o))l %9 #E k(2 o8
program o 2 HEE BT Aoz s §HE
{EAs propellers] 9 9 F 9 il BE" HEFL
Table 6ol vheb 1 ch.

Force?] FtE-2 Fig. 8o] Firso]l =4 1, 2, 38,
of #sld B1TH At

v &l AP.AY #E, fAR S D AE B
B PR B IR A% REEES HEESHE o
Fd LI #E IEE) level® 5.5mm/secE TE S
A4 A E OREH #E BJi(induced by blade
cavitation) HEEMES H#E % 39} (Table 7).

Table 6 Propeller particular and input data

Item \
No. of propeller blades ‘ dea
Propeller diameter \ 7.9m
AE/AO 0. 56
P/D Ratio ‘ AT 0.8 R 1.081
“ AT 0.95R 0.902
\ AT 0.8 R 2515mm
Chord length | AT 0.9R 2012mm
AT 0.95R 1600mm
TH/D Ratio | AT 0.7R \ 0.013
Camber AT 0 8 R 60mm
AT 0.95R 15mm
Speed 23 Kts
Thrust 174000 Kg
RPM 89
Effective wake 0.27
Wake peak value 0.66

Journal of SNAK, Vol. 25, No. 1, March 1959



Containerfy AR HK Fitol glolA Pram Wideness®] o] % H& 69

Table 7 Comparision of results

Item Moderate pram Wide pram
Force(kg/m) \'
Station 1 ‘ 2827(100) 6528(222)
2 2244(100) 3876(173)
3 1605(100) 1715(185)
Total force(kg) 31949(100) 59131(185)
Vertical displacement at A.P. of blade frequency 0.13mm 0. 203mm
Longitudinal displacement at A.P. of blade frequency 0.11mm 0. 165mm
Longitudinal velocity at navigation deck 4.09mm/sec 6.17mm/sec
Acceptable pressure amplitude 429, 54kg/m? 223. 84kg/m?
Estimated pressure amplitude i 305. 72kg/m? 330. 67kg/m?
Remark i B T~ o R
peller F71<9 @, high skews FEHizt o34
propellers] loading ##i8] k&E ol EHEE 5 3
AA Gk o83 AL B BHF B BEAE LE

Fig. 8 Selected points for calculation

o] HE &RT
HEEMES R#er] = Eol
22, = wide pram A ¥ B/ RBEEE I

5 £ Holden®] Wﬁﬁiﬁ (2o 9%
oelskAl e gE&HA

7F%"§‘ A MEsE B8R 4EE propeller?] 2%
¥, B el Wb Ho 2ASE o) Fof AMAR
N o =& A F MM MR BEES - &
BRI G AdAe B e KES] B oz A
e Zobz ebd, wide pram #5%e] A & moderate
pram fRflel Ha @& WES Bl ARG T
Aoletes A& mEstT I

Propeller & 1759 #iH8el {ERsle forced] #ER
wide pram¢] 7 %7} moderate prame] 7 $-ol H3]
S 2,38 sl7bel zAl HEs = Slth

Wide prame] -2 MEH WA ZEH HER
of fERStE &8 forced ERE I185%E KiE HEin
HE Aoz e dz fiE BE PRdA 6.17
mm/sec?] longitudinal velocity A X#o =z 2
5.5mm/sec?] & WMILANA K3t ez FHES
2 Qlth.

b i ®E BT BPA BslAE pro

REEMSaE %268 5 15 19894 38

2 Stz gleEg @ER ¥ REHES e 2
VoubgrEaa 28 Zlelvh. oA E AFe Aol
2 wide pram type ARES s}4 BEE L2717 4
& RFEHQ typeel & 4 el @& Zlolwh
6. EH—A 202 (Speed-power performance)
Speed-power performancee] #3 FHET €A F
fgael B3 ME REgol BITH Bl ol FolAer ¥
AAwt, pram® BEE BLAAAM ERY ELHE F
B e kA RS fEcte FE dubd & B
e HE, AE F HEM #RE Holx & pram
o W @T‘?(] 12 EE HEstE = @ dtolAnh

st ot FHEA 4% B2 1ot fﬁ’*‘&** Hps A 2
T de F2 7:Ti‘: 2 Zloje}, oA waA F
o BA REE fﬂii} EH a9 vy EREl
FEE 5 BAY pram®] wideness R o] Ant
A7 Aol opful At £ B EFEsh 2F
+ vbe A¢ BekshA "ok ZEl22 driAE 9
2] w3 NY&ER FolA prams] #{LE: HES AE
& BHEIY KT AoZE sdu. Fig. 92 ol#

<

BEd FEEE Aoz mEXS prame wideness

- power-speed performanceo] ojw g H#EE Fx
DERAE BT BERo (R EHAWGD. o MY
7o) 180m. tgo] 32.24mel ZEAUel containerifo]
©. Table 96 4 types] #fe] $3+ DHPZ& vheh
et
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Fig. 9 Atfbody variation 1 for container ship

Table 8 Comparision of DHP

Type I Prame| wided RE DHP
B o 18514(100. 1)
C X 19434(105. 00

7o) A= pram? W& BEA IAHAA &8
rlado] AAE S BEYE F Yok, = B typed F-F
A% widenessyt ol = BEA MHE AT K
o) #bol £ FES FA Ex YEE RSFRG
C typedl® = 8BEZ AvAel LgwtEe] F479
ZFrhohA ==
Fig. 10 #Zo] 180m, {&°] 30m 28z ik 7E 10m
containerfite] Btste]l F A<l Bikel #MES
ook Wazol A B EEE WA #e RE
et Aol g (Haed (8.

A EFed 24 EEshA " A4 FE A

2

e

Fig. 10 Attbody variation 2 tor contatner ship

Table 9 Comparision of EHP and DHP

Type EHP ] DHP
A-conv. 9900(100. 0) 13500(100. 0)
B-wide 11370(115. 0) 16300(121. 0)

M, EFERY

Hol A 16%, A7 =tHoA 21%8] 48HE 2452
AE AL BmFAyel .

33 Nedlloydjibol 4 &= single screw aftbody form
9 e HiYeR o3 %L ‘BOX'Heoz R
‘SHIP'# 7}=]¢] 4] #islo] BMERBES BOTT H
b AR 2EH [6)). 97 dAME —REHSE pram
o] EigEoz ¥ HES A Bt =, A
BEs = el bilge roundinge] hardslAl 5 #
EA Adel =k \EuEmo ARE 2dFx
Fig. 11¢ #p#le] fRE® EEWE =48, Fig 124
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