ClassNK Practical R&D Seminar
9th December 2015
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Built by Imabari Shipbuilding CO. Ltd.
Over 10 vessels will be HDS applied.

= LS (HDS)

B 50m
D 247 m
DWT 206, 600 ton

fuel oil tank
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Part EB#t 4 B &
BEMEsMRE -Side shell =KL
*Hold frame -EMRE
-Side longitudinal stiffener -RIREE(DUSTEH)IZLD
B85
AR R -Side shell oi:: brirdus] )1
(Top side tank) - Top side tank bottom plate "RIREBE(UI7H)ICLS
“Longitudinal bulkhead plate of | &%
fuel oil tank
-Side longitudinal stiffener
AR -Side shell oi:: piinka ]y Nla
(Engine room) *Longitudinal bulkhead plate of
fuel oil tank
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® Simulation 1: 1Tank®T )L / 5EEB 458 1 Tank (Ffi%)

® Simulation 2

Collision angle : E{&
Collision speed: 12knot

SR EETIL / EEB R 3 Tank (M%)

Collision angle : §#16 - Ef&
Collision speed : 1-12(15)knot
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FEA Analysis

Simulation 1

B E{E%E
(Simple simulation)
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#1ZE<F 1) 7 (Simulation 1)

Rigid Elastic-plastic Rigiid
Simulation 1 —— A \ \

-\VLCC collides with the midship T
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
: Considered
- Deformation area
:1hold length ,1/3withs
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HDS & FA R (Simulation 1)

- 0OS: Outer Shell
— IS: Inner Shell
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FEA Results

14



Outer Shell

Inner Shell

A10-B10_S01-C21 BetweenBHD
Time = 0

Conventional
Trupture10.87

A10-B10_S02-C21 BetweenBHD HES
Time = 0

A10-B10_502-C21 BetweenBHD HES
Time = 0

HDS

Truptureil.gl
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Contafct force [MN]
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VB=12kt, Bet. T.BHD. (C21)
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Small deformation

Large deformation
(High speed collision)
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FEA Analysis

Simulation 2

R — EimiEze

(Practical and high accuracy simulation)
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Simulation 2

«VVLCC collides with the midshig
part of another VLCC
- Both ships fully loaded
= Collision speed
striking (VB) =1-12(15) knot
struck (VA) = still
- Collision angle 6=60-150 deg.
- Motion of struck ship
: Considered
- Deformation area
: 3hold X 1/2with
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Full applied Partial applied
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Collision Movies of Simulation?2

A13-810 B05-C126 A90 V12kt HES-HALF
Time = 9

Full-applied, 90deg. Partial-applied, 90deg.
(B02-C122) (B05-C126)

13-810 B09b-C116e A0 V12kt Conventional
ime 5 5 V12kt Conventional

[

Conventional, 90deg Conventional, 135deg. Conventional, 150deg.

(BO9b-C116e) (C130) (C151)
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Critical striking velocity [kt]

(.—"""_"""'"\ Slipping ¢
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ClassNK Notation and Descriptive Note
ClassNK Notation
“Hull Protection by Highly Ductile Steel” (HP-HDS)
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Descriptive Note

SIEEHERL-ERZEEET S

51 : 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 A Bl IZA&KEFET S “HD XX”

“XX” [$FRENERIEICH T HBUERFELEFHT S

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

KA32-HDS0MDIBE . HUER 27% (FRAIZE K 18% X 1.5=27)
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Thank you for your attention

IMABARI SHIPBUILDING CO, LTD.
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NMI2) National Maritime Research Institute.
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