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Proposed Rules for the Longitudinal Strength of Cargo Ships
By Yoshiro Masuda, Member

Summary

At present the longitudinal strength of cargo ships is specified by the construction rules of
classification societies, the strength standard of the International Load Line Convention, etc., but
the basis on which these rules have been developed is not always clear.

The author dealt with the longitudinal strength required for cargo ships from two different view
points, viz. the longitudinal strength based on the ultimate strength and that based on the fatigue
strength, and as to each of them developed formulae giving the section modulus amidships required
for cargo ships, introducing the corrosion margin of 3mm for oil tankers and 2mm for general
cargo ships, and using the formulae for the longitudinal bending moment proposed by the author
in his previous paper as a result of statistical analysis and a constant allowable stress common
to all types of ships. ’

The comparison between the section moduli obtained from the above formulae and those required
by existing rules indicates that the average degree of safety on the longitudinal strength of cargo
ships when given by the above formulae is in substantial agreement with that given by existing
rules, but the scatter of the degree of safety in individual ships according to ship’s type, form,
etc. will be reduced to a considerable extent.

It is hoped that this paper would contribute to the progress of the rules for the longitudinal
strength of ships.
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REDBRBEDEIRT, FORMMAKRL DD, BEE TRTnbhich DRI w2, Thboks
By, BABEBEYE LTURTEINGZ L TEL 5D, RRCEBEERC X 2HELYRES LT3, Lt
DSTIREDOERBEL, BECEFEEC LI OTHK T Z L R IEGEN TS L W25 bMhis, L
L, BEORK, AROBERR» DEFERELYRD, ThiTFHRINIBEOFEKMTE—~ 2V L ES
I 3rThz iy, BEOCKIHBER IAHE, HTFLIEEN TS LiXv 2o BURTIE, BEOhITHRE
EHEL, FRCHETS X 5 BEREYHEOX i, B, AROBERRETED S HNEENTLHS, T
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L=150m M,=5.17 L*™. B(1.5C,—0.4) x10-3-%,

L>150m M,=36L"'">. B(1.5C,—0. 4) x 105k, } (1
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DAMXNBMTFE—~ AV POBRKDEDEELDBZLLE LT, TDE—2V MY, BFHAkE2EX 140m
BEOERYROFARIC I\ C 15kg/mm? FEORTEFL 52 LY, ERC IS 5 BBHRIE D ORIk
%#&%ﬁéhé20¢ﬁkhﬁéﬁﬁfﬁﬁﬁ#lmwmm?%&f%auamBET%mL<kbﬁ&M
b (9
ERR XY, BROBBEBFE -2V L LTC—IGRARC L AEYELD I L L T5,
L<150m M,=7.76 L*™.B(1.5C,—0. 4) X 10-8
L>150m M,=54L %/ B(1.5C,—0.4) X108 } (2)
MBEOKEEY, BKRFOlFE— 2V I BIOFPHRENZEROBRBET €~ 2V IZEEBLETE— 2
VI 2B B 0ThFIER BV, X BABRRL LT, RECERe v OREURVWEWS KELEX
W, BEOSEME— 2y 12, FHEIRBBAOHITE~2 ¥ MU ETENELWC LD, CHERT
% BhRITKO L 5 i %o '
My = My+M;
M, : &ty e~ 2 v b
My : BRBR#FE—~ 2 Vb
M; @ JRERFHTE~ 2 F .
My AREED BT RE Z, L A OBRIES] 05 L OBE LCTRDD T LR TE B, BAKER IR
EEXDT ENTE B0, WHERES, EURCBEMEREZO L1{EL RisTz LW TE 5,
My=Zy-05=1.1Z-05=My+M;

My+M;
Z =1t
1.1,
MDA 7% 28kg/mm? k3hud, EKSIROPTERENERBIIARCE LR,
Z=38. 68 (M,,+ M) cmd (3)

BOKERRR R — 2 v MiE, BEROBE, HEEYLHR LICRESF 2 PREBCOWTEHESh B R, B
CXOoTX, RECXBHFE— 2V ORI D b5, PREBOEIHCOWT, BEYWORER X i
PFE—2V IOIELOXL, BEERYRZER LI X0BHOLK X 5iFE—~2v 0 8% BERC ¥ &+
%o T, HAKHHFE — 2 ¥ F & C-W-L[1,000 TR LicBa, COEA 6 MEERTS & L+
Bo LIcioT, —BREYWZERTHIMOBKFHT €~ 2 vV FORKCIENEE LTI, BHERYLZERYAR
B L THRB L RELCEHE L L EDCOER 6 ML b DEELDZ L LT 5, BEhd, —i
BEYROBEBE LR T 5 L 2O0RKOHIFE—~2 vV P2 LTRADE NS,

2t/s (C+6)W-L

L>150m M,+M;=54L""°+* B(1.5C,—0.4) X 10-8~""—1 2

ZOfEYR (3) AANMATHIE, —mﬁ%%omﬁﬁﬁabfﬁgtﬁﬁ%&zbaLr%ihﬁ&h%o%E
KOHEY 1.025 L{KE)
L>150m Z,=2.09L"’*-B(1.5C,—0.4)+0.04(C+6)L2-B-d-C, cm3 (4)
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ThhH5, 255, C 2 0.8 RBGOMEK LTiE, FERTIBEOHMIFET -2V L0, SHRLAIOHT
E~AVIREXDZ LIRS, Tk, IKERROBRICL DL, Cp 2% 0.68 RiEDOBEIL, Co 2V o
Th, BRIMTE~ 2V ICHTAIEEBOERIBLALEVDT, CDR/MELLTO0.68%:52 L35,

(iil) B’X 150m DUTOMCK L, BUREFE—2 v bAY LA72 il 3% L35 &, /PN OKEREE,
HEE e ) TERSHERTR Y, MORAE SEADOR RO Dieinbo NN, —BRCIRENHE S BEE
ROEBVIRELS THERARL D, EFBEORFRIEDABBCE S LATHINBOT, BATHEEL L
TREBLALCLOXRATAOTHIE, HlFE—~ 2V 2P LATERLTEL H, FAEORLEL WS
BMrLRIEBFA LI DL b, ¥, L LT LA OHELIEETH5DX, B3 150m U TOHRD
PR E — 2 v P OHERb, H—FHD L272 % L25 2 1, L=150m T (2) XO@EAFA LKL L3 EX
150m LI FORETA2ERXROERYEDHZ L L T5,

(v)  FRERSCCHE LR BRI < — 2 ¥ b OFELRTE, L 2% 150m B EoBa, +<T L whpds x
E)Rie>Twah, L3250m P/ bl, FENFE LT~ 2V FORB=X V¥ —-BEOHI T

LrSHFE— 2 Y b LEASMEITS Bo COEREMET S, Lt 250m BLET LT elpiL, L 2
300m Bl EGid L2 kil L BIET 5,

(v) RBOEYZARACHRTAERANR, H50IE-35 2 M REBOBOEKFHIFE— 2 ¥ Moo
%, BYH5 A7 A T OREC X 2T E - 2 ¥ OBENE, —BROBRWHBCENTHR VBT 58, B
DFY ADOREFDLEDRETOEENILDDDLELDBRETEHA o ZDELRDL ESWT, ABEOEYD
LR ERTHIEABRLZ V5 A MREBOBICOWTIE, Z, DERF (C+6) ofthic (C+2) #HWTE
LEXzewbDEEL 5,

Ihic, COFBREL T, BRE, BRKOMBRBCOWTS —E0EEONBREYKE LCEHETS
LR B2, EEOHME TR, EBRYIWMEICIT IRED DR ECIREBETH VB S5, Lo T, b5EE
RETC OHBEENFL 27l LTh, Fhre 20 $RATHZ L3ABEN TRV, LENDTCEDR
DOE/MERE 2 BDLERLD, COTRLLT2.0%L352k Xk L

DExZedds, RERMNLEELYER UICRBRECTT5REDOKERE Z, OREL LTKRDO L DB
bhb,

L<150m  Zypog=L2 B-C,[0.87,/ T +0.04(C+6)d] cm?

Zysag =L2 B-C,[0.93,/ T +0.04(C+6)d] 1

150m <{L<250m Zygoe=L2 B-Co[2.0LY8 40.04(C+6)d]
Zysag=L* B-Cy[2.15 L1/34-0.04(C+6)d] n

250m <L<300m Zypoe=L2 B-Cy[8.17 L144+0.04(C+6)d] n
Zosag=L% B-Cy[3.41 L1/44.0.04(C+6)d]  »

300m <L Zyuog=L% B-Cp[13.19  +0.04(C--6)d] "
Zysag=L% B-Cy[14.19  +0.04(C+6)d] "
- 1, 000
E- (i) C="- W‘-]LMS.»
Mg : #kebghiFe—2 v b m-t
W STERER PR E t
d : FTEREBIK m

(i) Cp230.68 KDL %120.68, C HA2RWDL XL 2 L T5,
(ii) FEOEWZERECHR T 2ERNE L0372 MREBORICOWTIE, Bkt (C+6) R
e (C4+2) LLTELE Lo\
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HR) L5z ShiuT, BEGESLOMEEI B, S hEBEREROMETH T, MEBEORE
CRA LB BEBIIEL TRV, LhL, B ICHBREDRMRE Y HEHIFE— £ v F 2 EKkhiFe — 2 v
Mzl - X VORI DOTHE LIEBSITKRD X 5 R & LT %,

WE, i e~ 2V IR L, FANS 23kg/mm? b k5 WEREEZED L 2 EOMARSH D, 1Ei,
BokdhpiFE— A VL WEBTFE— 2 VL OH210.2: 0.8, fliD 181X, “DHMN0.8:0.2 ThowLT
%o RiEY, W 4.6kg/mm? DEH2RL D, BERBC Lo TIRIEA 0~18. 4kg/mm? OEE LIE M2 B
hacrcinh, HEL, HE 18 4kg/mm? QAL 52, BC L 5EELEH L LT, 0~4.6kg/mm?
DIRBO L DHRMLOND T LR D, S0 281X, HERE L, ABRBEORLEY 2 TW5bilTths
M, EHREL LCLABEDRESE XL DTV D L0230 3 n W3 HETH %,

SR Y EMDOBADOFEILN LEFR L OBRERIEBRERL LT, B1RORTRTIONDB, ZOFKER
ik, REMOHIET LEFROBIRIIE 1RO L > Tieb,

¥i ¥ ek & K3/mm?

1 40
Sep, | ° KT
T - ° ER R v
. b
20 B \‘%\
B
\_,\q
-40 -20 0 20 40 60 80 100 120

EME «—— —> 513K
Pk K/ mm?
BIR 0.41% RRMOFEHME

B1E 0.41% REMOFHIE S L EH B OBRK

IS kg/mm?2 0 10 20 30 40 50 60
® % R kg/mm? 25.8 23.6 21.4 19.2 17.0 14.8 12.6
BAISH kg/mm?2 25.8 33.6 41.4 49.2 57.0 64.8 72.6

BIRLVHB D, FHCIHIEHFBCK LiETEEI v, FERHx#EKbiFe—-2 v X 3
B, EHRIIPRMFE— 2 VY MC X BN TR LELBhEND, BEEHY o, EYBRE 0y &3
5L 05 & ow DEAMRIL, EEREMBIIKD LS5,

0p+0.220,=25.8 (kg/mm?) (6)

(6) RILI\WT, AAD 25.8 1\ 5 {HIXMHEC X >TE S L Bbh s, EEWEH L BEEIBEDOLED
IR & ORI BERR S, Bl X 5 BB B L ThuE, ELDOFHEIET LEHR X OBRITE S
LEXDBTENTE D, Lo T, BEEECH L, EHREOTEN LHERINLIENE o6u &THITE

Oq1=0,+0.220,
M,

—_ W M, s
=02

M, +0.22 M,
Oat

Z : Rk OMTERE

Oy L3 EDDML, TTERREBVELLCEETS S, BERCEWT, FREXIEHRERE, 7

KEFIIT 18kg/mm? RIERIC ¥ T B AIEEM A S 523, —MkiiE 15kg/mm? §it6Ch b, Mo—ExBUT 108

Z= (7)
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~10¢ DESE LEATRINAEHIBIE L LT, 6~12kg/mm? BED L ONTHINTHBO, —F, Mtk
OREIEIEM O EHRTIL, EHEHMLELONHSBAUNL TEBRINT VS, THOAZIISLTLD
FOMMER LTTFRINZBRGHTIE L L FRBE L OTIRERL, bABREOTKROPCRBEENILS
WX BEARIE LSRR e le D RE L 2 E 2 A ANERTWLBbhb, LIeADT, Z0LED
JETTHRIBIE, 105~10* DR LEATFHEINS b OREVWADTHAS 5,

ERAME OBEIEERE UEY ORIV VR, JEOEEGEMITEYRBROBR® 2 bH#H L ¢, 100~
10* D#RE LB 2R B 36kg/mm? §i% L RE T %o MEBEC KT IEIEFREE3LL, ¥
REC L BREE % 2 UL, —ROEHIC 6kg BEDIEHPE LKL ¥, YIRS LTk 36kg/mm?
HIRD 7 I FARIEHPE LI LEHETHTHD 5 o FEL R TRE LRI € — 2 v Mg, o0
—HEXB LT 10°~10* DIEE LEEZTFHILIBEDOLDTHLLND, ZoOiiFE — 2 v F2AWEN 12
kg/mm? ITFe s k5, MEOHBRELEDIUE, MRERBERM OBEFBRBOREH LTLZEEN—IE 3
MR BDLEXLTELIZIBRNTEA S, ZOBE, BEHILTLIHELTRRPOBRIOARK X 5D TiL
e, BHBLULDIEHRMHZHER, FOEKINEEECEETII L2 ELD L IORERIPEE
5, FREERLEEROEBRCRTAMTE— 2V FOBCEERTIFINERCH B, —F, FFVID
F, ®F¥VISOPC I BT E— 2V POZRIZFNBEE RS, Y%L O HRE BECS L%
2bhdo LichioC, BHORELIEBRHTE— 2V IFOEREZZOFERALTCELILRWEE LS,
REL, TOBED, BEREYHRE LKHERBCKH T2 LAROELH T, CoEEYBETAIZ LT
%k, BRIBELE LIBEEERE Zr OBERE LTRIANMEDR S,

1, 000

L>150m Zp=—1"=(M,+0.22M,)
al

= L3 B-Cy(3.0L13. b, 40. 018 Cd)
==L2-B-Cy(3.0LY*4-0.01Cd) - k, cmd (8)
CofEL LT, ThEZhOBEOWT, TO—EXBUCTFEINIFENELY L 5 DXNABHTEHS

2N, BHBEOHAEIL, BKPHITE—2 v FOBEIINEL, HEL LTIHEINER ZRERDOBE D
TRDBZ L1, B BOT, Z, CHLTHVAS C OEYFOE¥RATICLEL, REY/IIERT
HHENEENTH S, SOLRETEOER, MHANL OHBKOBEEDID by 2 OMCH LARBIEL
D 8) RTH B, ok, L35 My 2 LTIL, Zy CERNCERE LI-ERdF0os AT L L
T5L, MOBIRIGEUTKROERI B L%,

L<150m Z;=L?B-Co(1.3,/T +0.01Cd)-f(V)
150m<{L<250m Z;=L% B-Cy(3.0LYV8 +0.01Cd)-f(V)
250m <L <300m Z;=L2% B-Cy(4.75LV4+40.01Cd)-F(V)
300m< L Z;=L2B-Cy(19.8  +0.01Cd)- (V)

|4
f(V)=0. 177f+0. 80

vV EHEfEES (kt)
d : FHEHEEK (m)
(. Cp,230.68 KimgD & 12 0.68, C D2RWDL XL 2 E3%,)
(V) BBRECKERTE L OFEDOLD ky ®EIELLDTHS,

3 BARTHE

PRI BT WIR VR L L IRFRRE L, BENOMEIMETT5, Lo, SWlayoR
HeblieoTiy, ZOMAERCRASIEREELZHEEL, Fheb U CHREOAREYERAE AT TR b
Vo B2 T, MEME, HEROFEHRE 1.0 L, BifR, BEMIT 1.5 oFERL2 b0 L LT, 3
B MAMEREOBAR L OBRER LIt DTH S,

ZORND, FRE L REMEREOBEAR L ZERBERCE S L R To 08 TE 5,

EROFFERIC OV TOREERID VD, ZOo—Hl%8 2 RTTF T, Zhu, B4 10 £L FoREOR
oWT, RS, BEE, BESOMMT, FROBEFRCHAILLBETCHE LLSHEY, HRORS B
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LT, SHEBHERY RO IBEELTT S 0T NK it o6

TErwibOThb, TR, RESEEN 50% \§$§

it B ERMFRER LT L, REIOEEIZLEHO 50% N

BEIRARERELC B, H2RCI B2, EMTY 7 O \‘ "

FRE: L0, PSR 0. 1mm, BEHRSIOER g:%g’%

Az 0.13mm BEEH X TLIES ThBo % R
BEOWERELFRT 588, BORRER: LT, \\\;

2 OBERRAUE MRBECTS LTV, EH 70 R ING

13, BA SHT S0 EHIHE, HEALT 20 AT L N

Shpe LinL, MOBBR, ESMCEHEREEE 60

BATHZLAELLNDDT, WAEK—HROBATMH o= BAEH] o BRI

Br%BT52 LRHBRCBEL TS5 MASHD 6 m_zfﬁfzgzg;ﬂ \

BICH LCRATHTY% 25 L Thid, M NK o [mm/&m&m.sﬁzq] \

FER LD, —ROKPPCK LT 2mm OFATFHES | AL

RRADIZI W LI %, MEROREEFREER: LT 40o o 2.0 3.0 4.0

I, FHZEMFERFTARS 1540 T-2 2 v —eon EESHIRMAEE  (nm)

THELALDDORS S, ThiRX 5 LFH 4mm EFEL g2l WECIINEOHEREOBMIR
Ricto oW T& %, L’ oT, HELLTiE3mmE

EOREEY BADIIIVTHS

F2E AWMBICFROEHTEE
p— - 50 COMRL, NK SRE—#K
ﬂp*xzﬁi 0.05 mm 0.10mm 0.15 mm. BEmAet LT 2.5mm, &Y
r Y ' ' WMExv 7RO LT 3.5
4 8 S O S O G O P (S
“:gﬁ;’fﬁ . mm DFRFHELE L T B D
AR AR Ot S0 I I 20 e e il g xR L, FhEh 0.5mm 4z
& R BB | €| B | B, TOTLiX, RIS
TR . AREOWIHICE LIETRE B
PR D N I Bt I I I g GIFEIRBC 3 X 1T TS 0%
o T
mﬁcf;f:i D il et il e b 2 | %:;Z)Wi, & HEH 2;;;
Y ET FHE LA L LTh 20 L X4
12 3P -] - |--|]--]- --
RERI TR | WHoF<T 2. 5mm B Lic
BB AR L R ] BRI RS p SR
® XAMFRAS50 % 0 EREIE z2hE, BT LARENTHES LW
z2&5. 7k, WMHAPMEEL

T, FERAKHEOBMEIIGE LWL 5
BEROBERAMBC OV, WEER—F 1.0

DEATHER BALNETHS 210k AR o
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BYMOMER EH ERCOWT 73
1.0
7ot BHLF o B TR EC
Z': 3wm Ptk om@IR P
0.3 2 __ ]
z X oo *
o AT
0.8 _ L-~ :
-~
Plad ® BANRAR X TIEO
P X MEIMELIT F3E0
0.7 §
L~
0.6
) 100 200 300"
L (m) «

FAR RECILZWMEMOMEREOBIR

4 # i
DEOEBEZ LD, BWRORREL LT, —BEHRCOVLTIE 2mm, HZERC VT 3mm #RER
H3I% PREEKARONERLLEE

NO. b a Ch c 7 Zs Zovog.| Bor Znk | Z swizto| V. RE)|V (D)

(m) (m) 2 A2BCuf@)] -B-Co| 12 B-Cb| 2, Znk| FM =10 fwi=1|
1 84.99 | 5.66 | 727 | 16.1 | .835 | 12.90 | 13.02 | 12.31 | 1.058 | 10.84 | 16.27
2 85.00 | 5.66 | ,720 | 17.5 | .835 | 12.98 | 13.34 | 12.43 | 1.073 | 10.84 | 16.27
3 86.00 | 5.83 | 730 | 15.6 | .837 | 12.96 | 13.10 | 12.23 | 1.067 | 10.90 | 16.36
4 109.00 | T7.37 | 133 2,3 | .370 | 13.78 | 11.68 | 15.38 0.895 12.28 | 18.43
5 112,00 | 7.39 | .743 | 19.9 | .873 | 15.22 | 16.36 | 15.13 | 1.114 | 12,44 | 18.67
& | 115.00 { 7.51 | .73% | 9.0 | .876 | 14.62 | 13.83 | 15.51 | 0.943 | 12.61 | 18.92
7 | 117.29 | 8.02 | 751 | 10.9 | .878 | 14.95 | 14.84 | 16.10 | 0.929 | 12.74 | 18.11
8 | 120,00 | 7.66 | .722 | 9.2 | .881 | 14.94 | 14.18 | 15.95 | 0.937 | 12.88 | 19.33
9 | 128.26 | 7.82 | .721 | 13.4 | .888 | 15.78 | 15.93 | 16.06 | 0.992 | 13.32 | 20.00

10 | 130.0 | 3.56 | .742 | 13.7 | .890 | 15.99 | 16.66 | 17.05 | 0.977 | 13.41 | 20.12
11 | 13%0.17 | 3.80 | .745 | 8.2 | .890 | 15.55 | 14.S3 | 17.44 | 0.892 | 13.42 | 20.14
12 | 130.32 | 8.30 | 779 | 10.4 | .890 | 15.77 | 15.71 | 17.79 | 0.886 | 17.43 | 20.16
13 | 132.00 | 8.28 | .737 | 10.2 | .392 | 15.78 | 15.36 | 16.56 | 0.953 | 13.51 | 20.28
14. | 132.40 | 8.14 | .748 | 10.9 | .802 | 15.85 | 15.52 | 16.04 | 0.988 | 13.54 | 20.32
15 | 132.40 | 8.14 | .742 | 13.8 | .892 | 16.08 | 16.46 | 16.15 | 1.019 | 13.54 | 20.32
16 | 132.44 | 8.24 | .743 | 13.2.| .892| 16.05 | 16.34° | 16.34 | 1.000 | 13.54 | 20.32
17 | 134,00 | 8.63 | .736 | 14.2 | .893 | 16.23 [ 17.05 | 17.21 | 0,991 | 13.62 | 20.44
18 | 134.80 | 8.0 | .724 | 11.1 | .694 | 15.99 | 15.64 | 16.41 .| 0.974 | 13.65 | 20.49
19 | 137.24 | 8.62 | .731 | 11.7 | .895 | 16.25 | 16.%0 | 17.20.| 0.948 | 13.78 | 20.69
0. | 142,25 | 8.29 | .668 | 14.7 | .399 | 16.73 | 17.24 | 17.66 | 0.976 | 14.03 | 21.06
21 | 145.00.| 9.12 | .677 | 14.3 | .900 | 16.95 | 17.88 | 19.33 | 0.925 | 14.16 | 21.25
22 | 145.08 | 8.52 | .673 | 16.4 | .900 | 17.07 | 18.22 | 18.06 .| 1.003 | 14.17 | 21.27
23 | 145.14 | 8.09 | .681 | 15.4 | .900 | 16.92 | 17.%1 | 17.12 | 1.001 | 14.17 | 21.27
CEL M Zir @R &3 ME ’

(2)  ZbHog. (% (5) I 1wk 3 1A

(3) Znk & SEALIRRY 12 K318

(B8) Z+4w=10 1 Zowog. b L S(W=100EED Zio B ol KEVITHIE

(5) 72 ¢ BMELEIHMBARK o KIF T A5 D= RE AL 2 1A
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M OES 238 U cRBICoWT, BRERRBOMERIE? 6) RE IV (9) A X VEES RS HERED 5
HbREBHBDOHUETHES L CHETHZ L2RET 5o RIBER & ERI WA REMERE L BEORBE
BEC X D ERI N AMGEOMERE L OB EIRNOE6RTR LTH S, ZOBRNMDRT, KREC
L O BYBORRE X HE LIcBaiy, BMRESEC oW TOMMBE LOREEL, ERORECLDIDL
KELND DRI BH, B B, BOKXNe X HEEEDIEDLORI, ERORE, K f-d-B O

$4F WMBERERYE (72 PRB) OWERKLEE

NO. L d Co C 1 Z + Z bHoa.| a- Zuk| Z sw=r0| V (£1) vc‘ﬁt)
(m) (m) 2 et L%B-Cb | 12B-Cb 4, - Zak| FM=10 | Sy =11
1 52,00 | 3.95 | 708 | 23.40 | .756 | 10.30 | 10.29 | 10.79 | 0.955 | 8.48 | 12.73
2 65.00 | 4,78 | +721 | 23.38 | .793 | 11.60 | 11.87 | 11.88 | 1.000 | 9.48 | 14.23
3 77.50 | 5.15 | .727 | 21.18 | .820 | 12.53 | 12,43 | 12.36 | 1.014 { 10.75 | 15.53
4 84,00 | 5.75 | 742 | 22.19 | .833 | 13.19 | 13.54 | 13.45 | 1.005 | 10.78 | 16.19
5 89.00 | 6.17 | +739 | 19.47 | .842 | 13.47 | 13.51 | 14.46 | 0.934 | 11.09 | 16.64
6 08.00 | 6.35 | .732 | 19.93 | .855 | 14.14 | 14.18 | 14.83 | 0.956 | 11.64 | 17.47
7 | 114.00 | 7.355| .741 | 20.48 | 875 | 15,39 | 15.90 | 16.56 | 0.960 | 12.56 | 18.85
8 | 116.00 | 7.40 | 743 | 18,71 | .877 | 15,39 | 15.50 | 16.56 | 0.936 | 12.67 | 19.01
9 | 120.06 | 6.97 | .755 | 16.15 | .881 | 15.37 | 14.59 | 15.27 | 1.007 | 12,88 | 19.33
10 | 122.80 | 7.65 | .729 | 17.87 | .883 | 15,78 | 15.72 | 17.25 | 0.915 | 13.03 | 19.56
11 | 134.80 | 8.58 | .729 | 18.78 | .894 | 16.67 | 17.10 | 18.99 | 0,900 | 13.65 | 20.49
12 | 128.00 | 8.65 | .742 | 19.41 | .895 | 16,95 | 17.62 | 18.67 | 0.944 [ 13.82 | 20.74
13 | 142,90 | 8.82 | .748 | 18.11 | .899 | 17.14 | 17.50 | 18,77 [ 0.932 | 14.05 | 21.09
14 | 153.00 | 8.25 | .783 | 15.26 | .902 | 17.30 | 16.39 | 16.45 | 1.052 | 14,55 | 21.83
32, (1) Z#, ZuHos., Znk, Zfw=1.0 &w J2 & PSR LRLU, 5L Zonoq B
FXP Ccre) g cr2) v Lnst g,
(2) /WFTAPKREBELTE, /I A9 K100% Zofea 9Ly 12
SuT, ¥HNEIWH=H3L 01520%, ALBA B3I L0 X F0% AR
ENRIKARERILICEKHTHI,
HE5R WMEMOMEMABLEE (1)
NO. L d G c y Zf ZusaG | Ts- Zuc| Z s=io V (£1) | V(£
(m) (m) 3 |2y 128G | L-B-Co | J5- Zuk| W) =10 [fWI =11
1 50,60 | 4.08 | .745 | 8.8 | .661 | 9.62 | 8.38 | 10.32 | .932 | 8.37 | 12.57
2 51,00 | 4.01 | .732 | 10.8 | .662 | 9.72 | 8.70 | 10.26 | .947 | 8.40 | 12.60
3 52,00 | 4.07 | 708 | 1.3 | .665 | 9.46 | 7.36 | 10.67 | .387 | 8.48 | 12.73
4 53,00 | 4.23 | .735 | 4.0 | .667 | 9.63 | 7.79 | 10.57 | .911 | 8.56 | 12.85
5 64.50 | 4.66 | J732 | 1.0 | .638 | 10.53 | 8.22 | 10.84 | J971 | 9.44 | 14.17
6 65.00 | 4.92 | .76 | 3.5 | .689 | 10.65 | 8.58 | 11.67 | .913 | 9.48 | 14.23
7 72,00 | 5.67 | »727 | 11.1 | 702 | 11.66 | 10.86 | 12.99 | .893 | 9.98 | 14.93
8 96.00 | 6.65 | 740 | 5.7 | 742 | 13.12 | 11.16 | 14.64 | .896 | 11.52 | 17.29
9 | 153.00 9.15 | »725 | 0.5 | .821 | 16.23 | 12,96 | 18.41 | .832 | 14.55 | 21.83
10 | 163.00| 9.71 | .778 | 4.7 | .833 | 16.83 | 14.24 | 17.20 | .978 | 15,02 | 22.54
11 | 165.00 | 9.25 | 778 | 4.2 | .835 | 16.84 | 14.09 | 17.05 | .988 | 15.11 | 22.67

2. ) Zek @)A1& 3 TR
(2) ZpsAG. 1z G)NITHFvT(CHe) AT vz (c+2) XLl T B L 18
(3) ZnK 1t NK ASHE ML 1B R N3 dr@AE o 6
@) Zfw=1.01% Zbsaa. & fV=100 LED Zf @ I3 ALVT o 16
(5) %5 BALESMBRIOIKS F < 4R T L RIE
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F6R WmAROMEMBLEER (2)

L d o | e 7 Zt_| Zpse. z,‘-zlm Z gusto| V (AV)| V (k)
(m) (m) 3 jxe-of@| 1B-Co| L B-Cb| 2y-Zirok| FW=10§ fW)=11
96,00| 6.65 | .740 | 5.7 | .742 | 13.12 | 11.16 | 15.17 | 0.865 | 11.52 | 17.29
153.00 | 9.15 | .725 | 0.5 | .821 | 16.23 | 12.96 | 16.01 | 1.014 | 14.55 | 21.83
10 | 163.00] 9.3 | .778 | 4.7 | .833 | 16.83 | 14.24 | 16.50 | 1.020 | 15.02 | 22.54
11 | 165.00| 9.25 | .778 | 4.2 | .835 | 16.84 | 14.09 | 16.59 | 1.015 | 15.11 | 22.67
12 | 187.00 | 10.84 | .774 | 3.5 | .856 | 17.54 | 14.68 | 17.63 | 0.995 | 16.08 | 24.14
13 | 192,00| 10.38 | .790 | 5.0 | .860 | 17.83 | 15.31 | 17.86 | 0.998 | 16.29 | 24.46
14 | 197.00| 10.58 | .782 | 9.9 | .865 | 18.50 | 17.55 | 18,12 | 1.021 | 16.51 | 24.77
15 | 204.00| 11.50 | .814 |10.0 | .870 | 18.81 | 18.18 | 18.45 | 1.020 | 16.79 | 25.20
16 | 205.00| 11.72 | .794 | 9.4 | .871 | 18.79 | 18.02 | 18.51 | 1.015 | 16.84 | 25.27
17 | 207.00} 11.80 | .807 | 5.5 | .872 | 18.40 | 16,26 | 18.60 | 0.989 | 16.92 | 25.40
18 | 208.00| 11.89 | .804 | 3.3 | .873 | 18,17 | 15.26 | 18.66 | 0.974 | 16.96 | 25.45
19 | 209.00| 11.66 | .802 | 1.8 | .74 | 18.04 | 14.63 | 18.71 | 0.964 | 17.00 | 25.52
20 | 210,00 12,00 | .800 | 3.9 | .875 | 18.30 | 15.61 | 18.77 | 0.975 | 17.04 | 25.57
21 | 23.00] 11.70 | .800 | 8.5 | .877 | 18.91 | 17.75 | 18.92 | 0.999 | 17.16 | 25.7¢6
22 | 214,00| 121.50 | .818 | 2.7 | .877 | 18.25 | 15.01 | 18.96 | 0.963 | 17.20 | 25.82
23 | 215.00| 11.50 | .811 | 7.9 | .878 | 18.88 | 17.43 | 19.01 | 0.993 | 17.24 | 25.87
24 | 216.00| 11.55 | .808 | 9.7 | .878 | 19.12 | 18,31 | 19.05 | 1.004 | 17.29 | 25.95
25 | 217.02| 11.43 | .813 | 6.1 | .879 | 138.73 | 16.62 | 19.12 | 0.980 | 17.32 | 26.00
26 | 225.00| 13.80 | .794 | 1.3 |.884 | 13.52 | 15.29 | 19.53 | 0.948 | 17.64 | 26.48
225,00 | 14.00 | .816 | 6.8 | .884 | 19.20 | 18.01 | 19.53 | 0.983 | 17.64 | 26.48
233,00 | 13.55 | .807 | 4.4 | .888 | 19.06 | 16.70 | 19.95 | 0.955 | 17.95 | 26.94
29 | 276.00| 16.50 | .809 | 1.7 | .903 | 19.60 | 16.54 | 22.04 | 0.893 | 19.53 | 29.32
FEOO) Zf, ZbsAg, Zsm=10 Hkw L3z FER B LU

(2) ZRDK F, LRD 52— 28] o M2 ®1REL £ 1,000Ns &
MEL, 10 97% x KL= TE

NO

B 3

TEZLNDLDRERTKBREBTELELDZ ENTE S, FEROETIC LB & 21T, HEBRRT
TTR, EOMOELENFHOZLEL VEVWKEEXAELTWED, BEVWRSEYHE LTV A0EEETS
CENHREETHY, BEMCHOTEAIL, SORLOREEOHBIIRECHL oM, FREOZ L QKRS
B EREDT, FRERORICONT, FEORBCS L, PEINIEEYS SBEHRETS - L AT
RigDlebDEE 2D, Fio, $FEROME, BROME D VMEEDORBOXCHEET AR L, —BONE
FEORRE EORLERE 2 B lediciy, EhRF OWERENBECH AR HET S - L2 LS L
bDELEZ D,

HORDZH, KRINEFRDOI-HE R CER, BRE WL BABENAMGHESMERLARBER
HIFERR L OERR R OO BABEGEMEBOERCELOBHELYE L E T,

51 A X ®

(1) #HEFE “HIAPRBI ) OMEOELMETFe~ 2 v ” BiRRCES 111 S g 37. 6

(2) BRHE, HHE— “HHROBEIBREMEICHTIHRE” BRYLATEL 455155 F13.5

(3) B.Bennet. Stress and Motion Measurement on ships at sea III Test Results from M/S Canada
and Minesota, Swd. Ship Res, Found No.1, 1959

(4) ®EEEE “ERAMMOBREIENARR (F1R)” BHHCESL 1085 w35, 12
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