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Marine Transportation Analysis for the Offshore Structures
Considering the Barge Flexibility
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Abstract

In this paper, overall planning and design procedure for the marine transportation are
examined. For this purpose, marine transportation analysis for the North Nemba deck structure
has been carried out. The results of analysis with the rigid barge transportation are compared
to those with the barge considering its flexibility. The environmental conditions, especially
waves, are shown to be the most important factor which affected on the structural strength,

deformation and fatigue damage.
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Table 1 Significant wave height- @ values

Operation Design Wave Height(m)
Period
tre)  |1< H.<2[|2< H,<4| H>4
Tr<12 0.68 0.76 0.80
Tr<24 0.63 0.71 0.75
Tr<48 0.56 0.64 0.67
Tr<72 0.51 0.59 0.63

Table 2 Load factor of ULS

Load Load Categories
Condition P L D E A
a 13 | 13 | 1.0 | 0.7 | NA
b 10 ] 1.0 | 1.0 | 1.3 | NA

Table 3 Relative frequency table of wave
height through the whole transportation route

) Presented asa Pwpomon ofthe Whole Route in Parts Per HundredThuusand T
s R

Departwe: 1FEBRUARY

Speed: 12 knots
............ e
e e Direction with respect to Ship Heading:  000°/180°
........................................ B B e s e oo | o Cmul
54 67 78 89

810 1011 11-12 12:43 1314 1415 15.16 Totat alive |

1
A
8

Tl 58 30334
I
3201 32847

T A
642 45 - 189 66 .

9 309 214 70 18
G724 73 8
819 218 80

2000 1374 580 185 47

alniwippawin al

201706 1709 941 347 o6 214 4T 'Saa waery
05: 10 788 qt64 802 988 23 X 8 4 T U )3s047 6623
QD»OG 1 4116 © Q10 419 126 27 5 1 I ”3232___32‘32
Tolal 1 81 1000 4463 0773 10285 7430 7K 1424 43 119 20 8 1 37608
Cumulalivg 1 82 1091 5274 14047 24312 31751 35485 360908 37351 37470 37488 37505 37500
Table 4 Accelerations as a result of
transportation analysis
Maximum Single Amplitude
Accelerations
Longi. Trans. Vertical
£ £ g
Beam Sea 0.010 0.211 0.228
Quartering | 044 | 0107 | 0103
ea
Head Sea 0.046 0.014 0.075




Table 5 Comparison of cumulative damage

ratio the most heavily load point

Cumulative Damage Ratio

Rigid Barge | Flexible Barge
Joint Y T TOut of | Im | Out of
Plane | Plane | Plane | Plane
ROV 101054 | 00574 | 0.1182 | 0.0657

Fig. 3 Unity check for flexible barge
transportation

Fig. 1 Model of North Nemba Deck with OHT

Carrier

Fig. 2 Unity check for rigid barge
transportation

Fig. 4 Global deflection for rigid barge
transportation

Fig. 5 Global deflection for flexible barge

transportation, hogging condition



