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® Phase 1: 1TankET /)L / HEB £ 5811 Tank& (A %)
Collision angle : E1&
Collision speed: 12knot

® Phase 2 : BEREEET /L / sE B 5EIE 3 Tank& (M%)
Collision angle : §1&) - E{&#
Collision speed : 1-12 knot
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Phase 1 : {&12E5E 4

- M1/ 7 LSTC LS-DYNA ver.971 Rigid
[ZfEE. SRITERI 2L —23Y —t—
B LERITE EMRAICTEITENR
*VLCC collides with the midship
part of another VLCC

*Both ships fully loaded

= Collision speed

striking (VB) : 12 knot

struck (VA) : still

“ Collision angle : 6=90 deg.

- Motion of struck ship i *‘
: Considered

- Deformation area

:1Tank length, 1/3withs

Elasto-plastic  Rigid
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Phase 1 : HDSE B & Pl

OS: Quter Shell
IS: Inner Shell

lllllllllllllllll

TTTTTTTTTTTTTTTTT

HDS [T EEM D NR B VAR DAIZFEH
Z DD B (X HEFKEH (Partial 1)
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Phase 1 : f2HTHE R

A10-B10_S01-C21 BetweenBHD 4 A10-B10_S02-C21 BetweenBHD HES
Time = 1} Time = 1}

SBHD TBHD g

Outer Shell

A10-B10_S01-C21 BetweenBHD A10-B10_S02-C21 BetweenBHD HES
Time = i " Time = 0

Inner Shell

Conventional Trupture:0.87 HDS Trupture:1.81
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Phase 1: IRIN TR )LXF—OD LL &R
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Phase 2
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Phase 2 : 128514

VLCC collides with the midship
part of another VLCC

*Both ships fully loaded

* Collision speed

striking (VB) = 2-12 knot

struck (VA) = still ‘N
* Collision angle 6=30-150 deg.
* Motion of struck ship
: Considered

 Deformation area
: 3 Tank length
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Phase 2 : HDS3#,

Full application

Fully applied
including stiffeners

& AT

Partial application
(Partial I1)

Applied outer shell
including stiffeners and
inner shell not including
stiffeners
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Phase 2 : fi#frr—X
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F : HDS Full applied
P : HDS Partial applied
N : HDS Not applied
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Phase 2 : f2HTHE R

A13-B10 B02-C122 A90 V12kt HES-FULL A13-B10 B05-C126 A90 V12kt HES-HALF
0

Time = 0 Time =

Full-applied, 90deg. Partial-applied, 90deg.

A13-B10 B09b-C116e A90 12kt Conventional A13-B10 c1gu A135 V12kt Conventional
Time 0

Time =

Conventional, 90deg. Conventional, 135deg.
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Phase 2 : 82 4T#& 2R (Conventional, 150 deg.)

ATS-BID 18T M0 VIZR Cop/ngntaCIEHME: A13-B10 C151 A150 V12kt Conventional

Time = 0

A13-B10 C151 A150 V12kt Conventional Copyright 2016 NMRI
Time = 0

6=30. 150 Tl&. RYYTIREEELY | MHBILE T H0VMRBEETF A LW ER ST
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Phase 2 : [R 5% 1&12E 1% )

Rupture Limit Curve
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Critical striking velocity |kt|

Yamada et al (2016a)
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Phase 2 : BT ZEMRICH (THRMEBER M D LLER

Struck ship (Vg=12kt)

15000
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Yamada et al (2016a)
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Phase 2 : IR B A MDD TR ILF—IRIN 5 %0
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HDS (D ZE fin 1 FF

[XSFEAHE YA (Cape size bulk carrier) IZHDS (NSafe®—Hull )£ %] T A

[ HEEE 206,600 t

— 2 299.94 m
2 50.00 m
RS 24.70 m
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HDSD E M~ DEAERTEAF NI R

P

Part e B #Y
EYAE N RER -Side shell - 7=2IKBALE
*Hold frame -EYREE
-Side longitudinal stiffener -WEREEBE(JT7FH)IZLD
15
oy SR -Side shell HFRHBALE

(Top side tank)

“Top side tank bottom plate

EREE(TITHF)ICED

-Longitudinal bulkhead plate of | &%
fuel oil tank
*Side longitudinal stiffener
3 S 3 -Side shell oi:: piinka ]yl I n

(Engine room)

*Longitudinal bulkhead plate of
fuel oil tank
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= fin B A & AT & D<A

24T : BRI FERR AR SRR
ETI)L  EEM VICCEMET IV, FEEZEM Cape size bulk carrier 37-— L~
3) ERAE . EfEERE

AR EE : VLCC BB HEEIKRE, Cape size BC G &K BE
IRREH ?&@rxﬂ’n(s-h—)wrcv-)l/)@TBHDIEIm(ﬁéiHII)

Striking ship .
(VLCC) X

(© 2016 IMABARI SHIP BUILDING CO., LTD., NMRI and NIPPON STEEL & SUMITOMO METAL CORPORATION All rights reserved.
Any disclosure, copying, printing, transmission or distribution of, or any action taken in reliance upon, the information contained in this picture is strictly prahibited. 30
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A12v9-B10v7 M01-C10a Conventional V=07kt Copyright 2016 NMRI A12v9-B10v7 M02-C10b HES V=07kt Copyright 2016 NMRI
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Conventional HDS

(€) 2016 IMABARI SHIP BUILDING CO., LTD., NMRI and NIPPON STEEL & SUMITOMO METAL CORPORATION All rights reserved.
Any disclosure, copying, printing, transmission or distribution of, or any action taken in reliance upon, the information contained in this picture is strictly prohibited.
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Conventional HDS Conventional
Steel Steel

@ 2016 IMABARI SHIP BUILDING CO., LTD., NMRI and NIPPON STEEL & SUMITOMO METAL CORPORATION All rights reserved.
Any disclosure, copying, printing, transmission or distribution of, or any action taken in reliance upon, the information contained in this picture is strictly prohibited.
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Class Notation : HP-HDS

ClassNK Notation
“Hull Protection by Highly Ductile Steel” (HP-HDS)

BEEOEEICTHAIRILT—IRIRIZHER D HHHDSEE R L -RRAIC
NotationZ{TE29 5

Descriptive Note

SEMEHERLI-EMEREET S

{51l : KA32-HD XX applied to side shell plate and side longitudinal within
Fr. XX-XX (or No. X-X WBT)

Material grade of HDS

HDS Z{Rl Al (A& ER 9 D “HD XX”

“XX” [FFRBZREICK T HBUVRZFLHT D

{5l : KA32-HD50 for 15<t=20

KA32-HDSODIHE . BUEE 27% (FREIZER 18% X 1.5=27)
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National Institute of Maritir d Aviation Technology

Thank you for your attention
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