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Estimation about Local Strength using FE-Analysis for Steel Yacht
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Abstract : Previously sailing yachts or leisure yachts were mainly made from FRP(Fiber glass reinforced plastic) in-the small
shipbuilding, but recently there is a trend to replace it for steel or aluminum to substitute FRP for environmental friendly
materials. Although It have to need a many checked item in case of hull‘ girder strength and transverse strength normally
evaluate base on calculation of class guideline so called direct calculation method. Othenwise. this method of initial structural
design considered enough for safety margin on the structure. But, case of small craft must consider for evaluating local strength
through rational method. In this paper, check the bow structure members for satisfving results base on allowable stress criterion
of damaged bow structure by dynamic load due to slamming and bottom impact load due to pitching motion through finite
element analysis. and investigate engine bed structure considering engine weight load and transverse wave load.

Keywords : Steel Yacht, Safe Factor, Bow Impact, Slamming, Engine Bed, Local Strength
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Table 1 Principal particulars of Analysis Model Ship

LBP 11.685m

RULE LENGTH 11.685m
BREADTH(M.L.D) 4.5m
DEPTH(M.L.D) 2.6m
DRAFT(DESIGN) 0.95m

2dgol W= Main Deck oleje] FREZA], Out-side
shell, Inner-side shell, Collision B.H.D, Transverse web,
Girder, Longitudinal stiffener® #+&&% A(Shel)8.4AZ2 %
dgsiyet AHEE A 84 962672 FAIHS JeoH,
ARSE 10169124 SH¥A(Isotropic) AEZ 7HF3HH T
;}Ag st FEadtas FRIAMZZaHA ANSYS
Vo.0& AHE3l @A A eSS st HYd BXstFo
2 2831909, (ANSYS,2004) Fig. 3oA4e #3tasnd
£ Jehlia
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Fig. 2 FE-Analysis Model for Model Ship
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Fig. 3 Bow Structure Model of Steel Yacht for Analysis



40
o
Ko
4
=
fllo
i=d
0l
ron

22 stz=da A=A

Fig. 49Xe 72N AH8E FEosrde FAzd
Hgo] @atel Atz o Bl B¢ A3
FrameNo.17¥ A AFAY FE9 mAgde 13z
A& Hesln Mube) FYUBE FLARAE 43
glch 852 LR Rule - Small craft(2002)e oA A4t
AAEE ALk Out-side shelldls €99 8%
35.83kN/m?g H&8qxn, BAA} Adoe €49 &F
44545kN/m* & HgSgch =g, AFAg AU AR
g Whibe ARdE 453AF L 1L5kNV/m’2 HE3s

T VAY 7 2065
¥ ® 12:28:57
i ; 2:25:57

Fixed condition

SYM condition

i i}
001546 -: .002061
.001803

.001288

-002319 |

Fig 5t 4785e A889e 4% J%e $4¥EEs
JERE Qich A5AY oo Relolq ¥ $ARS U
B o, sddsiEel oA¢ ol AuMH Aem

Bt sloh

z | R TN
-.025523 - 023357 .039651
-.017376 031504 Q477

3 i A
~025 ~05038: 07557
oxzses " oame e adadh

o

... 10
088169, 423361

Fig. 7 Von-mises Stress Distribution
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Table 2 List of Equivalent Stress

Allowable B

oty

Wi

%

Bottom panels
exposed to Mild Steel{141.2 MPa| 39.62 MPa

slamming

Side structures |Mild Steel|141.2 MPal 62.35 MPa

Deck structures {Mild Steel|141.2 MPa| 42.33 MPa
Bulkhead

structures

Mild Steel|141.2 MPa| 54.11 MPa
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Fig. 8 Finite Element Analysis Model
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Fig. 9 Application of Boundary Condition -
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Fig. 1Q Defprmed Shape under Weight Load
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Fig. 12 Deformed Shape under Trans Wave Load
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Fig. 13 Stress(x-direction) on the Engine Bed
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Fig. 14 Shear Force Distribution X-Y Direction
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Fig. 15 Shear Force Distribution Y-Z Direction
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Fig. 16 Shear Force Distribution Z-X Direction
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