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Fig. 1. Variation of the calculated notional refiability
indices over the passage of the years for ships during
1974 to 2000 (FPS = floating, production and
storage unit)[5)
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Fig. 3. A schematic of localized pit corrosion and
definition of the smallest cross sectional area
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Table 1. Hull sectional properties of the three object vessels

st = Specified vear Tame-vanant nalyss

j = : Y T ltem Double hull Bu!k EPSO
O tanker carrier

LBP 2330 m | 2820 m | 230.6 m

T Breadth 420 m 500 m 41.8 m

s e e Depth 213m | 267m | 229 m

e e Draft 22m | 193m | 1415m

e Cr 0833 | 0826 | 0831
Design speed 16.25 knots|15.15 knots|15.4 knots

e s 1, M 2 o Deck HT32 HT40 HT32

_ Bottom HT32 HT32 HT32

Fig. 10. A sample page for the ultimate hull girder ~ Note: oy=yield stress.
strength calculation of an aging ship
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Fig. 11. {c) Mid-ship section of a 113k dwt double
hull tanker-type FPSO (floating, production, storage
and offloading unit)
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Table 2. Scenarios for operating condition and sea states of the three object vessels

Parameter Double hull tanker

Bulk carrier FPSO

. 0.6 Xdesign speed =
Operating speed

0.6 Xdesign speed =
g1 5P 10 knots*

9.75 knots 9.09 knots
Significant wave height 1.1JL, L in feet = 927 m [1.1JL, L in feet = 10.198 m| 1.1JL, L in feet = 9.222 m
Storm persistence time 3 hours 3 hours 3 hours

Note: * is meant to an equivalent design speed, while a FPSO may in fact not have an operating speed in the site.

Table 3. Mean and COV of still water and wave-induced bending moments for the three object vessels

Parameter Double hull tanker Bulk carrier FPSO N
Mean Sag. -2.318 GNm -4.210 GNm -2.249 GNm
Msw Hog. 2.559 GNm 4,673 GNm 2.488 GNm
COV 0.40 0.40 0.40
Mw Mean 3.35 GNm 5.93 GNm 3.17 GNm
COV 0.09 0.09 0.09
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Table 4. The probabilistic characteristics for random variables used for the present risk assessment

Parameter Definition Distribution Function Mean cov
E Elastic mudulus Normal 205.8 GPa - 003
Oy Yielding stress Log-Normal As for each member 0.10
tp Thickness of plating Fixed As for each member -
ty Thickness of stiffener web Fixed As for each member -
t; Thickness of stiffener flange Fixed As for each member -
T Ship age Fixed As for each member -

o 5.0 years 0.40
T. Coating life Normal 75 years 040
As for each
C, Corrosion rate Weibull As for each member
member
ay Initial crack size Normal 1.0 mm 0.20
Z—I‘\’/ = CAK)" Log-normal 6.94E-12 0.20
m k" Fixed 3.07 -
dN
0.3b 0.10
dg Diameter of local dent Normal 0.5b 0.10
0.8b 0.10
0.3t, 0.10
Dy Depth of local dent Normal 0.5¢, 0.10
0.8t, 0.10

Note: a = crack size, b = plate breadth, N = number of stress cycles, AK = stress intensity factor
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