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Strength of Huge Tankers in Collision (I)
by Toshiro Suhara, Member Shigetoshi Shimizu, Member
Shigemi Ando, Member Hiromi Hiyama
Ryoichi Imai Masashi Sato
Shunichi Kawano, Member Akihiko Maeda

Summary

The statical penetrating tests on two 1/15 scaled solid bow models (bulbous stem and vertical
stem) of 100,000 ton tankers against same scaled side tank models of 400,000 ton tankers were
_.carried out. As the results of the experiments, it was clarified that a strut and its adjoining
structural members such as shell plate, transverse ring and horizontal girder which withstand the
collapse of the strut have the largest portion of whole resistive force against the penetration.
Under the assumption that a strut and its adjoining members maintain constant resistive force
after the collapse and a few assumptions that were already presented by Dr.Y. Akita and others,
we obtained a method of calculating approximately the relation between load and amount of pene-

tration. The calculated energy absorbed during the collision was less than that experimented by

about 10%.
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WENOBE LI O KIS CHER I X OBRRIIIEFICHEMETH D, BB NRERETHLL DT,
ARRCECTUL, 2 ) KEREED S Lo P-w BRI EEL R, HCHE 1 RSO ECIL,
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S: 12 (b) DHMLFROBMIBOENITHSDH, BEOHET Sw=—Ec LTR 12 (2) Tflfxi
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Pc:(l+ﬂ)(1+'§7“+-%%>Rc
e e ®
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hg : strut OFRE,
ki k' (i=1, 2,3, 4) : BEHOERRBTEELHRETHY, }\J/E k= 8
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BHRHDDTeEROBMIINEYERTRETHDY, HEROW BRERCTT 5HBI iy, HEkE
I 10 ODRTRLTH D, ZOBHOBBTIE (1) RFD w>wy, OFPEIKRI % LD 2,
i f'cle deck DEANHEITLTPHAKREL LB LDV 12 (¢) D
Sy THRLI2AD strut REMBEE T %, ZOBOKE P, 13K 18 ik k
DTEHE Lz, L, HH, THIS, BARBXENER Iy, Ir LW
&L, strut @ oG RCBT HEFIFINL 0 CHB L35, ¥7-, HiF
¥ K=1/4 L$+%, f'cle deck i ind>5HEH P=2 P, 12 fx>7-BFIC strut
, TR L, BBERIRTORES) RO T—EECHE-NBLD LT3,
bulb #f & f'cle deck ORAFHEEX N /&R %K 10 © B+D R
O B+D" BieRnd, FHESER L ERETED TRIFR—B% R LIS,
3.3 ®2ARBIORLT
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EXETORG KX LERIL, strut BETOEMBE CH5 - LA ESR
N5, Tiebb, BRCEL, RAMEM strut BIEHAELHFT HIEHIC KR TEABD PR S B ITH
ERMLEC T 5 |IUE, 250N EH 25% BETHD, H1EL, - OEIREABO DI L HEEHBO
iRk e OEIMECHROKE, #OBEMORBR L Lo THELTI LD LB, ER0BAIE,
FEREL D DI DN E BRI Db DLEZXBRETHS 5, CRRBELTRSE, XLCEALHENLE
Thoo BRI, FRILTLET strut ERHBREOBIT LT 0V, BOERCEEARY R U TEHE
RO, 52 VIBERMECME Sh B EHRNOBERT/L5 & LT 5,

2 KPHETIX, SHifitds Lt horizontal girder OWFHEBH LT\ 57, B KEEORC(1)X4 &
RUIGEBE BRI S 2 L X TER, L2 TERBECD L SW TROBE A BE L EY oo,
Tihhbb, MEARALT, TOSRL strut CEMT 2 L, FOMF»S strut BERAHET I HECS
LWERNERT %, BBHIL 3.1 OFE 5) LT OHEN—EDEFEFRANEF T 5. X bR EK D
strut WEETS L, ARLBERNAME IR, RACZOBABEENHE L. Thbd “strut Oi-tcZARE
B WMTlebhbbDEELZ D, strut RRABMXRICETHHEOHEEY, H1ABEOBA LBERALT
550, BCRLZDOIMELBRALLEIOMES LUK TR TCERERICREE LT 5 5 Th
%o

3.3.1 wedge % 5= B&

strut FERY HR S S HBELFESER (2) AL X5, 1k LEBERCHEDLTHE LUSMROA
RIEOI Y FHIXR 19 (a) wind, MENOEHIBIE 1 RBEE LAV Th b 08 Iy, Ir ©E LV 23
%o W19 (b) ©€B\WT HiSun 1y HpSon BHERELTCHEST 0 ¥72 H/S 20y, Hy' S’ VX, 81 RBUE

T:
/"§1 2
7 |
% N | :
\ N | T o=
TN
L ¢y _.521._

(a)
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LR San-1, San RTHEMO L35, ¥7c strut B—DFEMBEEN K=1/4 135, c0OBE (2) &
BT #=0.25 35, HESERIK IR THCERME L BRI BIFR—B 2R LT,

3.3-2 bow M 5= B

AtHEIL wedge DBE L AR THDHFRBROMITCYD>TUL, B 20 KFRTHLEHC L oTHER Fic

side shel| [
. Sa
T4 <=--1S2 QH %%

St
H|+—
strut | Ls side shell
H o 2
St
Sa Hz*‘
'ﬁ}tgz%

strut s2, (=200 mm)

S3 %~—\\- S d
S;L’ ; Si

()

S@M ’ s

strut st, (=340 mm)

Ss

—=ds3 7
s4 xz

Se .
==X S4
Ts aj‘

N
AN,
RN

, S3 Se: ?’:///// S4
5 i
Ts SQ wg 7
M5
strut s4, (w'=800mm)

X 20 strut ogi@E LY

W, (2) R b P R, FHEEEIIN 10 R
KRBREE BFc—BE R LI, 7oL ©#=0.25 ¢3 2,

COHE LA OFHE & RRIC strut B—D EREERK K=
1/4 3%,

3.4 SROBMEHE

FRCHWTE, FIABEBE L 2 KEEOBERIIHET
s THLLARZ—BCER T20 Tk /s {, %3
bulb DA X Y X DOEECBINFE L, &\ T f'cle
deck AWK L 2 FRECHOIBHENRET 2, = DHED
HOMTUIRADHET T DD This h Ak & I OB
FIL, ThOWAMENLFALCRHEE LCAHN, BHELD
BEELTECHEEL, BEOLE X 1T b o THERH S
L, MEIXEATS,

2.2.2 THB LIz X 51 bulb #B3s X 0t f'cle deck o
REARREL THDLTELBMICES  CORARIE N DK
EVo L LEMOBAIITZ ORI DI WL DL
BHTHSH . ZOHMD=FNFORINKL, LicptoTi
HRBCHARTIIL B THA S o AR TR LDBE
DFM7LBH A D TROBEILRERFT DT, Tihb b
RMOMBEOHMRDOFIGHR A RD, - OFHENEA LI
EXIHE, MROFEE en 2UEH-BHREIC S 1T 5 B4
GBI RIE T 5 (FEBR T 30%) 138 LB A
B3 %o 7072 LAY trans. ring o 7B CHEIE I AT
2L0LTD, HEBRYR 10 R, BEDACEATE
€D 40% L LICBBEOEERABC ZA Lk (REROE
- ERRTILBERFE DTN 48% Th ),

4 BT XLF

bow MERORIL =1 F & 22 A BOBFHEYE 21 1R
To ERIE R THEBEIN 10% B/ X\, ZhurEE

301
/,/
{tonrm) ’///
experimented o .
20 >z <<
T En=40% U=025
P = Em=30% =025
caiculated Em= 303 U= 0125
1of
OO 2‘0 4b 6‘0 8.0 60

1
W (em)

21 BR=3A¥—rEAR
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TIARDOBBREENOTLEM F CORN =X A FLEBLTCNBZ ENFOFEREBbRS, 2O L3
H-RABRRRCERE L HABBECRLERNDLONZOEFTHLLZ b LB I NS, EMOBETE
DG ORI =R FRIBHIZHEARTHIDNE LR B DT & B s ni4H 3 bicksd3 2 BEHM
Hhb,o

KB LI B0 (3) ROBERELDETHD. &2 TREREREND £=0.25 ThHolrit i
NI E S RAMEOFRE LOMERMLCING 2 D, HEM L FEEROHERIECHKOKRE, @Mt
MHE, BEORBLECISTELDLD LB, BEOEECE L TR D ESELYRL, B2
ERZZFLFCCLEHARDS LD TEMOBACIILDOEII NI VNI KD LELLRETHS S, Flz
W 2=0.125 L ThEBRN=R NV FRILEE% Vb, OB OWTLLEOPENNETEHS,

b &€ ¥ v

B % v — ORABEDHERBREL B ST B0, 40 5 ton 2 v — o 1/15 D f A& L,
10 75 ton % v~ 1/15 OMERIGER (bow H) s XVFER UFEDOEEMERAIAER (wedge B) %
BRCRASRTEEONR X~ vEBEL, ILHE-ZABRENY RO, MEIMELEN L T X v 7 A
RATHLEOBELH 1 KPE, RARYE 2 RPBE LTS L THE, BoRBECE - TRECMIONRD
WEOELFERAARL, 1) MEOCRRKE 2) MERM TS X 08 3) MU#EEAND horizontal girder 1= fik3
BEECHB. TD5DH 1) BIU 2) DEHUL 3) DEMNDOH 25% BETH oM. EMOBE - OEITE
NI B30 LBbh5sh, SERHATHLEND S,

PlEOSEBRERLO PR OV TORBEENL L 1 KB L0 2 KRB I5E T 2 AN BT strut
BETOMBTLDZ L2\ 2 %, el L, strut BHEHLIT strut X E LTI RO ICES IR T 55
DEFHL TG LBHEADOZ L ThHBH, LI ORFLHES, BN TTATLERER I —E &R
HLDOLERELT, WE-RARBROLLGHERL RO, HERKRBIEREE L HEMRFA—EE R L,
I U1 R & 56 2 REEOBERIISMRUC L o TREIN DA, FRTEIMASAE VERYEL, 4
HOEFTZ S EFLTIOT—BCENT5 L RELHEMEL 20BN TEFOEY 4 Uk, FOKERIN= %
AFHERTH 10% BEOHENDSl, ZOMIEMROEN L LBEE L CECHETILELRSS L BEb R
%, soft bow DEE, FHWEECOWTREORECEL, _

BRCARRLIT ) bl h KR, HE, EBCKRBBILHEL Er o BN EREMEEER, BRE
BAXEW O KRN E NGRS EREE 2 KB RHT 5 K8 Th %,

X Ak

D) FE#— REMEFOREC OV T, ARKTERSEHEMLRIEHRSE No. 12 (FRf1 44 £ 10 A)

2) WEHFIR, BB HEBOMUEEOBEC ST, MAENHAEIIEE (1964 £11 A)

3) HHFH, WE B, $IHSS, RRERS ARET: EFIROEEPESECO-T, ENGLH
XEH 1185 (BEM404E12 A)
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