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Summary

Containerships have remarkably larger hatches as compared with conventional cargo boats,
resulting in the reduction of deck rigidity and overall torsional rigidity. k

Several studies on the torsional rigidity of ship’s hull structure having larger hatch openings
has been carried out taking the effects of cross decks into- considerations. The width of cross
deck, however, which resist to the hull torsion has to be limited to the minimum from the
economical point of views of container loading and therefore it can not always be easy to fulfil
these contradictive conditions successfully in the design of the hull structure.

Accordingly, the effectiveness of bulkhead structure against torsion and the effect of the
rigidity and numbers of bulkheads on the torsional rigidity of ship’s hull are examined both
theoretically and experimentally in the study herein presented.

At first, it is confirmed from elementary theory and experiments that bulkheads are considerably
effective for the torsion of the thin walled beam of U-shaped section whose torsional behavior
can be described with bending-torsion theory.

Secondly, a method of analysis to calculate the torsional rigidity of the beam which has
uniform open section and arbitrary numbers of elastic bulkheads is derived on the basis of the
obtained resistive behavior of the bulkheads from a series of experiments on ship’s model.

Thirdly, the application of this analysis to container ship introducing the equivalent length of
the box beam representing the effect of the bow and stern in ship’s form is discussed and further
researches are made to obtain the more accurate analysis for practical applications introducing
the effect of the bow and stern in ship’s form directly into the theoretical process of the bending-
torsion analysis.

Lastly, it is concluded that the effective bulkhead structure will prevent a larger reduction in
torsional rigidity of container-ship hull structure.
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a & Vatuza) (——d"’) P
L4 (&%) = =P\dx Ja4 _ 4/’)
(dm’ >A-‘+| (dx’ )B;_ R “Kﬂ< iz ), (4.21)
5, E ﬁ W, tdu

b. EMOLELERIELLE
(4.9), (4.17) KX b, (4.22) KAIL,

~3(#) 7wl g -epane{( )., ~(50),)
dp\ _(d%\ _ (d > —k,( 3 4.22)
(35 =) TR (%), (

(4.20), (4.21), (4.22) RXxb, Wik BHD ofi#HL, (4.23) RTRIh%,

Bo\  _(d%) _ dtp)
(dac’ )Am (dm’) K(dw Aot (4.23)

(4.23) sRoO#IF L LT, BHD A%, |/, HWiX, HRAL LIPS, BAORL—RTIILHROX
SILT, BRIhi,

(1) @l BHD o4

KLKg—0 LItk %, ¢ OEVAREEZIOFHELLT ¢—0

(2) BHD ZLDBE

Ky, kg0 r LIck &, ¢ 451=0¢""B;

4.2 3¥OWMYE BHD 2R/3 584

MBS = LT, Fig 20 R T X 5 ot BHD 24545 —RBERC, —KRe— 2V P2MEALTVS
35k, BMERSOEERIX (4.24) TRIND,

/I K/. /| /] —ECpr dxf +G]T =M  (4.74)
\ BA 2 BA - BA - BAng (4.24) RO (4.25) RTHELBRD,
M
FIX I [ |- FiIX (0=A1, Ccos hkwt+B1, sinh kx1+ gr xﬁ—Ct
L 0] s | .
U S U S (425)
Xt X2 X.. Xooo Xn GJT
Fig. 20 Uniform Beam with U Shaped oZT k= ECpr
Section Havi ltiple Num- _
e Eatie BHD. ERAML, BERSETELT5: (4260 RTR
INb,
¢ (2,=0)=0, ¢’ (2,=1) =0, @' (xrn=1p) =0
o(@=1) =¢(21,1=0), ¢ (21=1y) =¢'(21,1=0) (4.26)

@' (#1.1=0) —¢" (2y=11) = K19’ (#14,1=0)
(4.25) £ 3n FoOFKAY A B, Cy (i=1,2---,n) %, (4.26) R 3n HOFKHATRETES, Zh
¥ Yy 2RBRTHE (4.27) KTRIh%B,

[D]-{X}={V} (4.27)
ZZT
{X}=1{Ay, B;,Cy, A3, B3, Cy, -+, Ap, Bp, Cal
{(Vi=1{0, —m, —m,|—mi;, Kim,|---|—mly_1,0, Ky _, -m}
M
A "=y
[D]=(1, 0, 1, 0, () #+rrree e e 0
0, E, , 0, , ++reeessnrnrreeeeene et 0
0, 0, 0, 0, 1 kS,, kC, O
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Cy, Sy, 1, -1, 0, —1,| 0, eeererrerriiiiiiiiiiitiiiiireeeererrirrarneereerarsans ,0

Si, Cy, S 0, -1, 0, 0, ~evrirereiirrmiiiretniiiereeati e erierteserraareeraanes ,0
—#3C,, —E2S,, 0, 1, —kK,, 0,] 0, crreerreritiii e eeeer e ee e e e enaaas ,0
0, 0, 0, Cs, S, 1,i=1, -eeer 0, cocc et aas ,0

0, 0, 0, Ss, C,, 0, 0, --... 0, covrerre et e e ,0

0, 0, 0, |—k3C,, —k3S,, 0, %2, .eueee 0, +oreerrrrriie ettt rerrr e e ee b e e e babesenns ,0

0, 0, +ererrrnrietrt et ereeeetaeaaeea et ereasaranbnnnnaas 0, Ca-tr Snoyp, 1, §~1, 0, —1

o, 0, -orverrnrrnerterittit ittt arererre st eaneaaaas 0, Sn-1s Cn-1, 0,i 0, -1, 0

{ 0, 0, c-oeereeerneruittii ettt e rireene et srrsanans 0, (—k3Cp_y, —k3S,_,, O,E B, —kK, , O
(4.27)

R Ci=coshkl,, S;=sinhkl,. |
Kic, BEMcHE L LThiici BHD % 1@F3 R OVWCHEY v, BHD Hilko, MRS
BRERN LI,

(4.27) KRR XOT, ROBHEERDBL (4.28) Rr i3,

A mk sinh k1{2 k tanh kl+ K(1—sech kl)}
1= A

B,==-2
Uk

Ci=—-4,
_ mkK sinh kl
- A

. —m {l k? sinh? kl(1—sech kl)}
2"k cosh %l A

c _mk sinh kl(1—sech &) {2 ksinh kl+ K (cosh kl—2)}
=
A

(4.28)

A,y (1—sech kl)

B

z ¢ A=k sinh kl(2 k4K tanh ki)
K

BHD 7 Licti4 5, @it BHD 0Ban, Biifb &k g(—k—) i (4.29) RTRIH B,

(5> _ @2y (with Elas BHD)

9\ %)™ @zr: (without BHD)

2{%(sech kl—-l+%’-tanh kl)+kl—-tanh kz}

(4.29)
(kl—tanh kJ) (2+-Ik£tanh kl)

K=0 gz, K=o offli (4.30) ROREh, BEaomk: —&K+ 5,

9(0)=1
—2 sech kl+kl tanh %1 } (4.30)

9(%°) = R B (AI—tanh )

43 RBLDOUE

HMOBERORUE LRI T 5 1odE, FEECHLERER L ORBEL T ok, =084 Fig 6 it
PATERR X, BHD 72 L DBAORKRY A%, HEML-BHILH L5, HMEILRDOTEET L HHY
&0l HETARELT, M~ i, BHD FiicBi 535252~ % K 0L b 52 RIEL 5,

%%, BHD 1 KEf B0, A+ ES3ORKRVAEREE (4.29) RoH#S Fig. 21 xRt

coT K,/k=0. 470 (5 —AA)
K,/k=0.565 (¥ —-AB)
Ky/k=0.275 (r—2C)
K x=L. . KatKatKs o 4qr (¥ -~2D)

K 3
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L L - 3 o
= +

A %

l b,/

* A: EQUAL DEFLECTION AT a ONE BHD. FITTED BETWEEN HOLD

*B: v " b BHD.: 100°x 150%32° BOX TYPE

¢ C: EQUAL SLOPE AT a 1/K=952 rm 1 =1390 mm

: 6 o D: (AsB*CY3
JOF === [MeEpsLHeD [OATA

C el
A B\\\
g(K/K)
=Dux \
ff—MAX \
~J
05 [~
g(o0)
13} 1 10 100 1000

K/ K

Fig. 21 Comparison of Theory and Experiment in Case
of Box Beam Experiment

¥, Kg BEBLAL 20, BEPRED, vV 7BEYHBELA-d D% Table 2 iR T,
S¥R, KDrvF%5 7 —ALDOWTEHEL, BHD 24¥HKfi}1, 7A &S S5, 6, 7, 8 OFKED
AERE L DAY Lz, TO#ES Table 3 iR,

Table 2 Comparison with Experimental Table 3 Comparison with Experimental
and Calculated Value of Twist- and Calculated Values of Warp-
ing Angle ing Displalement

TEST NO 1 TEST NO 3
| MEASURED 247 2.30 TEST | EXPERIMENTAL CALCULATED
CALCULATED 2.58 2.36 NO. ANGLE OF TWIST K ANGLE OF TWIST

UNIT mm 5 loaagxie® (D — 0.148 x16> (1)

. 6 |o.45xi63@118)_KI | 0.147x107 (0996

T K= (K1 +Ky) K2 | 0138 x10® (0933)
e K3 | 0146 xj0 (0988)

K DL Dﬁk L_C, K4 %%Fﬂ LfCi)Oﬁ‘, %‘ s K4_ 0,143 Xloq (0,‘7'“2
FAIDILTC, HRELERD TW—THERLT K5 0.146 x1073 (o‘qqzl
WAHZ LB, oz kiX, LE#F BHD 7 [o3Wi0>(ea27)] KI 0.146 x10™® (0.991)
DBATIL, WS L IR Y LA DI ER AN K2 | 0126 107 (o.852)
HUTHBE LERLTV 5, X, ANRBELE K3 | 0143 x10° (0.272)

Ke | 0.138 x(0 (093
TRICRRT 5 7 — v 7 b PRI MaE <3 e T xle S fa)

BE:—HELTWBZ LEERBL, 8 [0.116x10°81) | K4 | 0.120 x10 (0.8K )
4.4 B WO ¥ ¥
4.2 TR X 5k, BHD BT R RTE 7, ARE— AV, ARENA, HomuicR: LTk
VDT, BALOBEBEEHE T, KO, b, B LFOARYFABCHEMEIESZ LAATER,
L7=pd2T,
K;:#fh, BIUWEC XAEMHIPEL X5 IhdECEMPEEI LS,
K : P OROBMEYER IS5, LW NHOARC X 3EMRZ DR TIERbR TV 5,
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K : B o BT vER IS, bR EERL T3,
D@Dy — AN, BEWCELbND, =0 3RECEMRRL, 2HERTS 0TS, KK 08
&Ch, BOSEIZ LB HA, Ks OB LW X 2B D 5,

S DEBAEOBIRE Y, EAMEL KB L RN LR, ERC I AVHhAHM BHD LTk
K, Ky, Ky OBIEEYRATIOXRBEUTHBE L XPLB LI,

¥7e, DEOBHR T, RENEOBHEHMEBIERE IR TWATRED, TOFRROWTIFE, MR
R X AEFTR T 22T 38, §1ITEKBT5,

5 BRORM~NOHEA

HNECRALERME, BFHeFTAERL OMBCNT, ZHLESOBE TH S Libr2kn, ZhrwE
BCIBET 584, EEORA, MitFERCHLTrh v B THHINP L, HEEFAVOXTIXHEAT
ERVELD D, FOILTRLMEL R50X, BRCKTS, BE, REENEROIRV- K TH S,
TRHEDOWTIE, XY FTREIATV3, HYEIOEESYAWVWT, —REENERE LTHURS FiEE, B
HELZERERICL Y ARBHE EL bR D,

TR, ThZhOFERC X 3ERNOHEBIT OV THRES
ey, MEBEOFERC X HEM~OFHAL R LI,

51 HYURSTEXDHE

—REMEBOMmC, FLVWHANER*E 5880, H
WRIDORDFL, TRY THELIBROA T3, EED
REL, NERRIIENH TS D0, ER~OHEAKIX, &
BHELERL T3,

%z, Photo 3 KWiRT v T+~ 1/70 EMeF 1% " . .
®IEL, EBRCRDFELYREN, HURIOL Y FERET Photo 3 Container Ship Model

Brrdie, EMBROEFACK TS, BHD ZHRIOWT with BHD
PERFHL SARTHRI,
AR 2 BLAY 2 B

BUERIMEUEANY 5.4 BT BENY 170 L Lid DT, FoMEY Fig 22 ©nd,

A2 A3 At Fa F3 F2
"

i |

ot | ——
Y |
<] sduih i
\ —
b‘ “b‘ Lc
AP fir
2,070 |
B2 81 B3
f//r'rﬁ et S e
\ ———
\'\L‘_J T T — i

st ;ﬂf—i—c“no

| oo ] iMQ_;g L
L mEk

| O T T T 1D

3 £

Fig. 22 Structure Plans of Model Ship
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O\ Z
/</ >
/
Fig. 23 View of Ship Type Model Test Photo 4 View of the Installations for
Testing on the Container
Ship Model
0.78 T 0.rs
A3IX F3 —t
P ALK FL =l aso
J — ALK F2 - |
xOred. 1 L o //‘,4_
ozs <~ _ e 028
° o
-0.28 = 02

-ars - “—‘ 078
- Jfr 7
L /)

AR A3 A4 Fi4 F[3 Fiz
Al n:i ER

Fig. 24 Angle of Twist

075 ‘ ors
S i ]
,, — azxrz
X 10 rad.
0.50 L e AZ X FA oso
——— AIXF4 /
Mt o= song;u _____ oo SRt
L S e I B e = oz2s
o o
0.25 - —r 028
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-078 ! - 0rs
:
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Fig. 25 Angle of Twist
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:@umﬁﬁfn.ﬁmﬁgﬂ#ﬁmﬁ<&5tb,§§umﬂﬁf,%otbﬁ%ﬁﬁ%mmf,ér»
VIR X B R T 00,

O?K,%&ﬁE&szsm%?oﬁﬂxﬁﬁﬂﬁbtﬁﬁﬁwﬁﬁ%imxorxﬁEKE01ﬁ—m,
ﬂw&ﬁﬁsﬁaﬁmb,itﬁﬁwn,Emﬁfﬁm.ﬁﬁb%—xv}ﬁﬁm?élﬁm,ﬁaﬁ.ﬁﬁ%
ADRF YV AFBEL 5 27 (Photo 4 BR),

RO AWER, F-WECHL, EF2EX A Y45~y b LTHEDR, EROSLES Photo 4 k.
ﬁ?oifﬁmm,gn%mﬁbr#ﬁ%k%ﬁ%@%&%,H%Esmxﬁ?%ikﬁ«atmm,6&50
ﬁﬁ,ﬁﬁﬁﬁﬂﬁ%%KObT%&%ﬁot%,CD%%KObT,f&oﬁbﬁﬁmméym;ﬂ,mg%
iRt

C@ﬁﬂ?ﬂ,%E%,ﬁK;V?V&—Aﬁ%MEE,ﬂ%éhT%D,:@%ﬁ@%#ﬂﬁﬁmoﬁﬁb
k&bf,%L(k%htb,ﬁ52£Fm25;D,APMOEE&E%QELT%,éﬁ@ﬁbﬁﬁﬁmﬁ
&?%in@mfbakﬁiéo%OT%#¢%%Kﬁ%kﬁD%—xvL%ﬁﬁbf&FM#EDO¢RJ
(&Hﬁbﬁ%mxmf,am%k&&%aﬁ)m,%#*%;DFPMKbaﬁmﬁbméo

ﬁﬁ&&~ﬁ,W%F4~ﬁ,F2—ﬁ®ﬁ9ﬁﬁ$%ﬁ%a,%¢ﬁb*ﬁu,ﬁa%ﬂ%f»mﬁbr
MAGRRIB L D FP i~ 200mm o7 Eic B 5,

¥, BMTRYERI»OLLBE, MERBE, EAHEY 3
I LT, ZOMIEREYECRHAALTL 50T, filke ] Ml Mt
FAOEBEL, BRI, Fig 26 0 X Sk, BEBETE, z N [ 4,
RYPRCHBEZ—RBNERIC, —— 2 v 3RS e— b L2
CEALTWAEEL B LD, BERROREYELE S Lo
LLTERDLTZLNTES, REOFHBEE Fig. 26 DX 510 Fig. 26
25, &i=l, £,=0 DXT, 0.¢,¢" PEBEITC LIk
b, RYASML (5.1) RTCFRIN3B,
l
. 2 o
-12' 10—51_ l,—£, -ll_mnh?
tanh 7 smh%ﬂ coshT + cosh 7 T
M, cos 7
1= C . 1
] cosh2-2
sinh-2— 177
sinh72
. (5.1)
I sinh3-2
cosh 21— — 7 I I
cosh-2  ftanh-% —tanh-%
¢z=%‘— &+ 717 + i 7 +sech-l—2— sinhli_—--é
cosh2-2 j. cosh?-2 K K
sinh-32— ll sinh-2 — l”
sinh-% 7 sinhlz
L 7 7

> T = /ECBT —
ZZT = '_"“GTr Cc GJT

ERE=F LR LTI,
M;=6x10* kgmm
7=509 mm
C=6.035x10°
I;=490mm (F 4, A 4)
I,=783mm (F 3, A 3)
BABDANRBRMELSLLRS I, ik
1,=940mm (F 4, A 4)
ly=944mm (F 3, A 3)
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AAGPELMNE H1BF

Lt%or,ﬁﬁ*?»@ﬁﬁﬁﬁ%mmﬂFm27K%Tl5KA&?caﬁ?§60
ongmzscﬁ?lﬁﬁSEﬁﬂBm)%,ﬁgzzmﬁ?quﬁﬁlﬁ,%IUBI,B&B3K:
3 A B e OR ) BORIEYR, F 2 A%, A2 BE%E D&tk T\, BHD Ok » BlE~RIE TR Y

%"{7‘:0

- oEAKEREY Fig 29 R Lcat, BHD o LT BHD 7 LOBARKLTHRL, ¥ 10, 15% DR

R BARL I D,

S S —

940 —

“«—940

mo
. 4

Fig. 27 Equivalent Dimension of Ship Model
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SL

0S

Fig. 28 BHD of Ship Model
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Hone

et WITH | BHO.

ecsmsocsencena WITH 3 BHD.

L

AP A2

o
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Fig. 29 Angle of Twist

5.0 WEMELEMEHMICEY ANDHE

%4ﬁf,~&ﬁﬁﬁ%m,%ﬁme%ﬁALtﬁémohT,—&E%Eihtﬁ.%%ﬁ,%%f&h

N Ja
Mt‘ r__.,__r—“'—‘—__'l___ﬁ_::
mleJ——J* L———ﬂg

“Ti ] LIl .

'

)

l

- |

X Xa -

AR
B

Fig. 30 Distributions of M;, GJr, ECpr &
K for Ship’s Hull Structure

X3, FORIFACHEELWEHBREEL
TEY, FERRED -2V P AREIFECS
LT3,

%z ¢, Fig. 30 KiRTX5KR, FEEShiM
(X o, WkERE (GJr. ECpr), BHD
HIgEROVERE— 2V 2B ELB X5 T,
X b EMTEIL oA RE LT, Fig 30 IR$
I3, BMERST—RE, —Re—-2v b
THHDTi BEORSIH T HERRT (5.2)
RTRIN B,

_ECBTQ.%'{‘GJTVZ—Z::‘:M?.
(5.2)
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SE R TORBEHIZ, 4.2 HTRLCLARC,
i (3=11) =@141(%14,=0) ‘
¢ 1(@=1) =¢"141(%14,1=0) (5.3)
¢ 1(215,=0) =" (#y=11) = K191 (21=11)

z ¢, BHD oW HEIRES LT K;=0

BEmRREGYEEELTHE (4.27) RKEXTZ~FY » 22 {V}],[D] 1% (5.4) RTRINSB,

{V} = {0’ —my, —Mmy, ]_mlllv —Mm;+mj, Kl+m2' I' * '[_mn—lln—h —Mu_1+Mn, Kn—l +mnl}

M,
Mmy=——
i* ) G]Tt
1, 0, —1, 0, 0 ,0
0, k, O, 0, T PP ON ,0
0, 0, 0, 0, 1 T 0, EnSns k3Cn, O
Ci Sy, 0'3 -1, 0, =1 coorermmeremmiiiiiii s e s aes ,0
kS,  RBC., 0O, 0, —Rg, O] s ,0
—P,3C,, —Eky2S,, o,é Bg3, —RaK |, 0 oo e ,0
[D]= 0, 0, 0,| C, N P ,0
0, 0, 0,|kgSs,  EgCq, «+oeve| «rereermmmmmmmmiiniinieiiii e ,0
0, <oereerrereriierea e ,0, Cr-1, Sp-1, 1, =1, 0, -1
1 ,0, En-1Sn-1»  Rp-1Cn-1, 0, O, . —ky, O
0, oreerernerrrertiereiie e ,0,| =k 1Cpty —FRp_1Sp-1, 0, Epd, —kpKn, O
(5.4)

ERoFREic X%, #HES w7 4% FORTRAN IV /ER L, #® 7w~ +~ + % Fig. 31 &R
P2, AV Ty Y& Mp, GJrn, ECpr, Ky, by TR 20 FEIM, FAETHOT, 7V F7y M, o, ¢, ¢, ¢
NTery F7TY FIRB,

2B ¢ v -V R, RO Saint Venant oBMISHC, ¢ (XEEGHC, ¢ LR Y BHR oG
TR T 2RRTH S, MERELHL LT, BEMAOBECLERCAL 22 TES,

5.3 RMAOFAH

B ¥ T, ¥ BHD AT 585 MEROR D METERLEE, IO IOHERLYIGRLT, EWEROB
ARDIBEHTEOHICEE, LIERNORAXBR DL LD, LLTHREOBITELILCLT, 2 v T F
— MRV EFRONA T v 7 7 A RERL Icdd, EEWE O GJr, ECpr #R® %, 477w 7 5% 0OM
EYRLTUVWADT, XRLTIE, ZO7vrI a5 ERHEALYRRS - LRTEEIDO,

2T, HBETHENALZ2OOFEDI S, EROSHMRIOFELHR L, FLVWEHERIOFELH
T, SERC BHD ¥ F3 2B 0HBMITEREY, ERORVHECHEAL T, =v7r—ie, H¥EEHR
YRROBEOR Y ER L B L THR1,

HBA2HTIH|RMLICEY, Zo BHD 2T 5SMEROR » BITHERE, BHD o X, L &L
EHBATHZ LK BDT, BHD 0FZ%Y—ERLHEDT, Fv FELLENORIR ¥ T, BHD #E<
TAHALELRIDTCZ7v AT vy FORPAZWI LB TE B, LHrL BHD oELIIMEBHE LTEBDTMNEL
eiddud, BEEUIBLLBDT, FoFD v FHONWNIV, WHPIERBFHBOBESY, ZO0BROE
Wisr —RE LTI/ T L NTER,

ZZTHBEMROBAR, Ty FHROAONPIVBECHLTCLEYE, HRD T— 2V b ELTROLEIRY
DFEC I OTHE L, ¥-BEC/ERT 2D =— 2 v FOFHEKCiX, Abrahamsen DA H I,

Table 4 HEDORFL Lic2v T3~ BIOCHEMMOBHEARL, Fig 32, Fig 33 k4ot
#77, Fig. 32 CRTI5%, CDavFi+—it2F»58C X, S%o0 BEHD #F LT3, &
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Table 4 Principal Dimensions of
Container and Conventio-
nal Ship

Container.§ | Gonventio
Read and write LI’P " 200 155.5
M(n), GJr(n), ECbT(n)
K(n), L(n) B wm 24 245
D w 163 EX|
CONTATNERS 492 -

Calcutation of \Y/ Kt 23 -
Element of Matrices
T Mt TtM| 14200 6600

Construction of
Matrix [D], [V]

Calculation of -
simuttaneo . = pown
allge;mie eqtition 252 B e B R -
. ] pn &
Calculation of L___.___A,, 200,000
g, P, 9", 9"
l UPP, DECK PLAN
write and plot B A B A
GRSEE =0 A~y
Fig. 31 Flow Chart Fig. 32 a General Arrangement of Container Ship
HOBDTAkEVER LI %, 41D BHD (X,
%?ﬂbf:%@) D&?%ﬁvci)ﬁbﬁ:o 3?/7‘-}-'—% BOX BEAM
DESEXIES2MTOEF AL, OBLBEERS TYEE-A r \ /o
'B; %&B‘JK*&‘/‘:%@?, %Fﬁ Lﬁ:o ﬁﬁki, IBM’ 'T' 13 _:‘:‘_::.'L
/360 RAVTAV, Rhf e B¢, EC 0 g ol - \J
" DESHEEY, Tey TV PR, 16 & E W TS
LT, ¢.¢ SAi% Fig 3¢ 7. BER, coRRY oo 2
BERLT, 2vF+—ROBKRD A, MRERY Al g | - 8
e, kv —vyrEk RUBKAERREEERD o |010 LI
7oo HEMOOMEHELERC LT, KRLLER 3| 1 _ o
%, Table 5 IR, fas o
':ofoj:l':':“*.‘:i io
[t b | 14 4 4194 4 i
6 ¥ i naro M- |assol
14500
E, BEEEC, ROICEHZI®LZELHOLL ¥

w, BR:EROWELD, WEOBME, BRI OV
THERETFIE Ok, FOBRBOLhICEEERL Fig. 32 b Midship Section of Container Ship
rdBE,

(1) BHD B2 MRAR D SR+ 2EA I, —EOBAMS D, Zhitfls BHD oBac M 5%
%) BHD ¢, Mo v — vy X2k LiBacis, BRmcd, ZRIC IBER DR T BN DX
%\\, =Dz 2i}, BHD oRlkKk#E T, =2v 7 F+—RORIANEETE»HHEIETE A REE TR LTV 50
#-7:L, BHD Hit% FF 784k, BHD 0¥ s 5E>C, BHD AT, MAErESNCHARTIE
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o480 7.750
45 28 A%

[}

AR LIE YRS LSRR Y
mmz/

gy oo ¥

15

L

J30xugp
H A AW,
11 h S | h . |

\

12,280

di 1,530
S

(a) MIDSHIP  SECTION

155,500

(b) UPPER DECK PLAN
Fig. 33 Convensional Ship

P b6

SR

Fig. 34-a L-¢/¢max Fig. 34-b L-¢'/¢' max

Table 5 Comparison with Container and Conventional Ship

Mt (T-M) | Buax trad) | Mt/ ¢ W {mm)| 6 (rad)
CONVENTIONAL SHIP | 6.6 x 10" | 088x16° | 75X 10° 1.94 0.43X16°
CONTAINER SHIP 1462 X TO° | 7.98X1G° | 1.78X10° | 16.31 146X10°
RATIO 9.07 0.24 8.41 4.00
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