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A Study on the Effect of Topside and Interface on Hull in Whole Ship
Analysis of Ship Type Offshore Structure
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In the existing whole ship analysis, topside was modeled as mass element, However recently, the topside is modeled as beam
element due to the owner’ srequirement to improve the maturity of the whole ship FE model, To follow the owner” srequirement,
detailed information for topside drawing and modeling, which may delay analysis schedule, is needed. However, it is hard to
respond effectively to this matter due to the lack of study on the topside from the hull perspective, Therefore in this study, the
effect of the topside on the hull is investigated when the topside is modeled as a mass element or beam element respectively.
In addition, the interface modeling method is analyzed to verify modeling method used in the existing whole ship analysis, The
results indicate that the interface and topside modeling method used in existing whole ship analysis are appropriate, This conclusion
will be the technical basis for responding to owner’ s requirement about the topside modeling method,

Keywords : Whole ship analysis(Z46HAY) Topside(EAI0|E), Interface(QIETH|0|A), Hull(AMA]), Topside Module Support(TMS, EfAI0 =
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Table 1 Character of interface

Character Idealization

EBP stiffness Input a stiffness property

Consider as not face contact

Face contact but point contact

EBP position .
by TMS Model same as the actual position
Friction Neglect compared to topside weight

EBP stiffness= EBP7} Steelo| ofd ZA(stiffness)S x|
Rubber24{ Topside moduleZ} TMS Alo[oll £IX[5H 2t= =t
S sick= Aok EESF Fig. 49 20| Pad HEIZ Face
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Table 2 Cases for interface modeling in FEA

Case 1 Case 2 Case 3 Case 4

Interface RBE?2 RBE3 Spring Rod

Case 12| RBE2= Stress &2| ZulE 7& 2 glo| gef
MEohs 2oz g i ARBske RA2M Hulel YRME
QIE{HO| AT} Hot Chato| o222 0| Aol sHEEIC RBE2
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Ol 713 s HEsH| 2I8t Casez ME 5T

RBE2 AlZ A| Table 32+ 20| EBP {IX[of w2 75 =
748 HhAd5t0{ XI5 (Degree Of Freedom, DOF)E 2{3l
Of sict,

Fig. 62 EBP2} TMSE LIEKH O2SZ Face Contact°| =
A2 IFlg o XFoll /XISt EBP= 6AMRF &

(=}
25/ Y5 2N 25/
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7% 3™ 252 —_rLf'—T-?_FEF.

Table 3 Constraint by location

Location Constraint components
X Displacement X, Rotation Y, Rotation Z
Y Displacement Y, Rotation X, Rotation Z
Z Displacement Z, Rotation X, Rotation Y

L

Fig. 6 EBP and TMS
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Mesh size:
1 longitudinal stiffener space (800~900mm)
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Fig. 8 Cargo hold model
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Table 4 Loading and boundary condition for FEA

Global Local
Sagging Topside loads
Load bending moment ’EX gggj m
9,810,000 kN-m v
F; 19,620 kN
Loading
point (NAefL'tr:F‘;’x ig)’ Topside module COG
(X,Y,2)
Boundary Cantilever Simply support

FEA ZIk= Fig. 9ol LIEKH H9 g Aoz EABI =0
7H B0l oM HatE Hg = JAEF Global loads2| &
80| 7 2 1 Cargo holde] SU50]0 Local loadse| &k
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Fig. 9 Assessment area for FEA
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Fig. 10 von—Mises stress plot of interface in FEA

Table 5 von—Mises stress of interface in FEA (MPa)

Case 1 Case 2 Case 3 Case 4

RBE2 RBE3 Spring Rod
A 18.99 18.96 18.96 18.96
B 38.39 38.40 38.57 38.73
C 38.33 38.32 38.17 38.04
D 38.13 38.09 38.04 38.01
E 98.53 98.57 98.77 98.94
F 103.22 103.25 103.07 102.90
G 87.52 87.54 87.56 87.57
H 90.96 90.97 90.95 90.94
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Fig. 12 Deformation of support by local loads
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Table 6 Cases for interface modeling in whole ship analysis

Case 1 | Case 2 | Case 3 | Case 4 | Case 5
e RBE2 | RBE3 | Spring | Rod | o2
face simple

1) &83= RBE2 Case F7t

Case 156 47HK|E Fig. 72t Zo| AN Qx| S5
ClE{E|0|AE F8I5111 Case 5= Fig. 132 20| 2&3k= 2l
E{H|O|AZ} FH=|0] Fig. 142 &2 20| 2k 300me| VLCC=
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Mesh size:
1 longitudinal stiffener space
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Fig. 14 Whole ship model with topside modeled with beam
element
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Table 7 Loading and boundary condition for whole ship

analysis
Cond. Full load condition
Vertical wave bending moment
DLP" Vertical wave shear force
Load Horizontal wave bending moment
Bending moment
External sea pressure
Loads Internal tank pressure
Topside weight
Boundary Simply support

1) DLP(Dominant Load Parameter)

MM slilA Zok= Fig. 150 LIERH FHE jACZ BAS]

Qi=tl Global loadse| H&0| 7+& 2 ©M = 29| Y
FollM Local loadse| Fek2 7FY A Eh= Topside module
Slel 8R(A~H)E MHSICY

Topside module
weight: 24,525kN .

Fig. 15 Assessment area for whole ship analysis
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Fig. 16 von—Mises stress plot of interface in whole ship
analysis

Table 8 von—-Mises stress of interface in whole ship
analysis (MPa)

Case 1 | Case 2 | Case 3 | Case 4 CRa;’EZS
RBE2 | RBE3 | Spring | Rod | R
simple

A 18.39 18.43 18.41 18.42 18.38

B 32.20 32.15 32.12 32.14 32.14

C 28.27 28.26 28.28 28.27 28.28

D 24.82 24.80 24.79 24.79 24.81

E 78.66 78.66 78.63 78.68 78.62

F 82.32 82.31 82.34 82.35 82.35

G 111.49 | 111.62 | 111.52 | 111.51 | 111.50

H 108.04 | 108.07 | 108.07 | 108.13 | 108.07

Mzel 518 83 7|= 319.5MPa

Fig. 162} Table 80l =2 ZE Casedi|A Stress &
3719| xfo|7t giend o|E Safl AN —_er 2ES 0|86t
sMoME 8312l RBE2Z CIE{H0|AS Foisks @iHo|
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Table 9 Cases for topside in whole ship analysis ; T
Case 1 Case 2 TTT

Topside Beam Mass »

Interface RBE2 simple
Model Whole ship FE model

Condition Full load condition .
Vertical wave bending moment Fig. 18 von-Mises stress plot of topside in whole ship

DLP Vertical wave shear force analysis
Horizontal wave bending moment

Load Bending moment Table 10 von—l\/llises stress of topside in whole ship
Loads External sea pressure analysis (MPa)
Internal tank pressure Case 1 Case 2 Beam-Mass
Topside weight Beam Mass Criteria"
Boundar Simply support

Y Py SuPp A 18.39 15.69 0.8%

Case 12 Fig. 149 SYUst WS ALZSIHT Case 2& 8 32.20 3147 0.2%
Fig. 172} Z0| TopsideE MassZ HZASICE C 28.27 27.25 0.3%
D 24.82 22.52 0.7%

B Mass element E 78.66 80.09 -0.4%
F 82.32 80.45 0.6%

G 111.49 110.69 0.3%

H 108.04 108.51 -0.1%

1) Mzol 518 3% 7|F 319.5MPa
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Fig. 17 Whole ship model with topside modeled with mass

element
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