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Abstract

The twin aims of the present study are to develop a PC program for the statistical analysis
of the measured corrosion data and to suggest a probabilistic corrosion rate estimation model
for longitudinal members of tanker structures. A data analysis for the corrosion rate statistics
(i.e, mean, standard deviation) as a function of the corrosion parameters is established for
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various structural member categories/locations of interest. Development of the computer
program is focused on possible operation together with future addition of more corrosion data as
they become available. To investigate the influence of the corrosion protection scheme, a series
of the corrosion analysis varying the life of coating are carried out, and several different
corrosion models as a function of time are suggested depending on the coating life.
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Table 1 Type of plates

No. Plate Section Type Plate ID
1 Bottom BTM
2 Bilge BLG
3 Side SHL
4 Upper Deck DEC
5 Inner Bottom INB
6 Inner Skin Bulkhead INS
7 Other Bulkhead OTH
8 Centerline Bulkhead CTR
9 Swash Bulkhead SWH
10 Non-Tight Bottom Girder NBG
11 Deck Girder DKG
12 Bottom Girder BGR
13 Stringer HST
14 Keel Plate KPL
15 Sheer Strake SHS
16 Gunwale GWR
17 Miscellaneous MSC
18 Non-Tight Stringer NTS

Table 2 Type of stiffeners
. Stiffener
Stiffener Type
ID

Inverted Equal Angle EANG
Inverted Unequal Angle UANG
Inverted Large Angle LANG
Bulb Flat (Holland Profile) HOLB
Jumbo Bulb JBLB
Rolled Flange Welded to Plate Web NANG
Rolled Tee RTEE
Built Up Tee Section (balanced) BTEE
Built Up Tee Section (unbalanced) UTEE
Built Up non-Tee Section NTEE
Flat Bar FLAT
Built Up Angled Offset Face Bar AOFB
Built Up Angled Tee AOTE
Built Up Multi-Stiffener Profile MSTF
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Fig. 3 Member categories for corrosion
rate estimation
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Bottom Plates, Location 1:
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Fig. 4.a Curve fit for determining the
unkown parameters of bottom
plate (locaion 1)

.s 1 Bottom Plates, Location 2: °
Weibull Scale

Life of Coating = 5 Years

asd «=00467 i= 16362

08 Y=a(X-lna) @ Measured

...... Approximate

Y=In{-ln(1-Fc x))]

X=lInx
: }
Fig. 4.b Curve fit for determining the
unkown parameters of bottom
plate (locaion 2)
Table 3.a Wear of thickness due to

corrosion for bottom plates
(location 1)

Time Depth of corrosion (mm)
(year) | 0 |~025|~080|~075|~100|~125|~150|~175| ~200
11~12

12~13| 2

13~14

14~15

15~16

16~17

17~18

18~19 3 2 3 2 1
19~20| 4 4 4 1 3 1 1
20~21 1 11 9 9 16 3 3
21~22| 4 2 |19 |18 ! 10 3 4
22~23| 16 [17 ]| 9 [12] 4 3 2
23~24| 5 1| 8 9 1 1
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Relative Frequency

Fig.

Relative Frequency

39

Bottom Plates (BTM), Location 1:

L No. of Measurement = 273

[ Life of Coating = 5 years

R —— I
614 o1 o018 020

6eq 004 0.00 o.08 010 012
Corrosion Rate (mm/year)

5.a The relative frequency
distribution of corrosion rate for
bottom plates(location 1), at

coating life = 5 years

Bottom Plates (BTM), Location 2:

No. of Measurement = 444

Life of Coating = 5 years

o o (Turroli':): Rate (mnn;llyear) °* .

Fig. 5.b The relative frequency
distribution of corrosion rate for
bottom plates (location 2), at
coating life = 5 years

Table 3.b Wear of thickness due to

corrosion for bottom plates
(location 2)

Time Depth of corrosion (mm)

(year) 0 ~025] ~050| ~075] ~~1.00] ~1.25| ~1.80| ~1.75| ~200

11~12

12~13] 4

13~14

14~15

15~16

16~17

17~18

18~19 3|5 3113

19~20[ 14 2 |34 6] 4

20~21] 1 | 8 | 25|18 |16 |15 7 | §

21~22 7 204715 11 ] 4 |13

22~23] 20 |11 (24 |29 (10|15 1 | 6

23~24] 11 (11 {18 9 [ 5 | 11 2
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Table 4.a Computed results of corrosion Table 5.a Computed results of corrosion
statistics for plate regions at statistics for plate regions at
coating life = 5 years coating life = 10 years

STed"’" ID | Location | Mean |Standard Dev.| COV Sf:a"’" ID | Location | Mean |Standard Dev.| COV

[ BIM | 1 1 [00415] 00234 | 0.5696 %‘;we 1 1__|00611] 0.0357 | 0.5837

BTM i 2 0.0417 0.0262 0.6280 BTM 1 2 0.0620 0.0388 0.6255
BTM 1 3 0.0442 0.0254 0.5752 BTM i 3 0.0647 0.0383 0.5924
BLG 2 1 0.0360 0.0226 0.6276 BLG 2 1 0.0520 0.0350 0.6734
SHL 3 1 0.0290 0.0215 0.7402 SHL 3 1 0.0431 0.0326 0.7567
SHL 3 2 0.0340 0.0210 0.6191 SHL 3 2 0.0472 0.0350 0.7603
SHL 3 3 0.0302 0.0228 0.7544 SHL 3 3 0.0442 0.0341 0.7708
SHL 3 4 0.0315 0.0247 0.7858 SHL 3 4 0.0454 0.0379 0.8357
SHL 3 5 0.0299 0.0225 0.7514 SHL 3 5 0.0444 0.0322 0.7254
DEC_ | 4 1 0.0431 0.0259 0.6010 DEC | 4 1 0.0633 0.0387 0.6120
DEC | 4 2 0.0428 0.0253 0.5919 DEC | 4 2 0.0624 0.0388 0.6215
DEC_ | 4 3 0.0424 0.0259 0.6114 DEC | 4 3 0.0818 0.0400 0.6474
INS 6 1 0.0374 0.0183 0.4898 NS 6 1 0.0552 0.0285 0.4802
INS 6 2 0.0608 0.0219 0.3602 INS 6 2 0.0922 0.0316 0.3430
[INS 6 3 0.0483 0.0204 0.4222 NS 8 3 0.0739 0.0295 0.3991
[ INS 6 4 0.0475 0.0393 0.8276 NS 6 4 0.0695 0.0614 0.8832
INS 6 5 0.0635 0.0178 0.2806 INS 6 5 0.0966 0.0251 0.2602
Om_| 7 1 0.0413 0.0230 0.5580 OTH 7 1 0.0557 0.0371 0.6210
OmH_| 7 2 0.0423 0.0276 0.5345 O | 7 2 0.0615 0.0341 0.5547
OH | 7 3 0.0434 0.0208 0.4802 oM _| 7 3 0.0615 0.0349 0.5675
OM_| 7 4 0.0402 0.0199 0.4945 OTH 7 4 0.0587 0.0299 0.5088
O | 7 5 0.0377 0.0196 0.5184 OTH 7 5 0.0556 0.0289 0.5387
CIR 8 1 0.0426 0.0211 0.4945 CIR 8 1 0.0595 0.0327 0.5495
CIR ] 2 - - - CIR 8 2 0.1026 0.0124 0.1212
CIR 8 3 0.0479 0.0333 0.6965 CiR 3 0.0688 0.0464 0.7185
CTR 8 4 0.0228 0.0383 1.6781 CIR 4 0.0340 0.0548 1.6102
CR_| 8 5 - - - CIR 3 0.0558 0.0304 0.5452
NBG | 10 1 0.0241 0.0227 0.9412 NBG | 10 1 0.0367 0.0302 0.8234
DKG | 1 1 0.0515 0.0337 0.6556 DKG | 11 1 0.0783 0.0473 0.6041
T KPL 14 1 0.0412 0.0261 0.6330 KL | 14 1 0.0605 0.0409 0.6755
SHS 15 1 0.0281 0.0288 1.0247 SHS [ 15 i 0.0411 0.0441 1.0743
NTS 18 1 0.0458 0.0201 0.4416 NTS__| 18 1 0.0637 0.0291 0.4565
Table 4.b Computed results of corrosion Table 5.b Computed results of corrosion

statistics for stiffener regions at statistics for stiffener regions at

coating life = 5 years coating life = 10 years
Section D Stiffener Web Stiffener Flange Section D Stiffener Web Stiffener Flange
Type Mean[S. D.| COV |Mean| S. D. | COV _Type Mean [ S. D. [ COV [Mean [ S. D. | COV
BTM | 1 |0.0176]0.0164]0.9310]0.0077] 0.0063 | 0.8258 BTM | 1 [0.0247]0.0233]0.9438]0.0105] 0.0121 | 1.1554
BLG | 2 [0.0188]0.0151]0.8074]0.0063] 0.0085 | 1.0212 BLG | 2 0.0281[0.0238/0.8458]0.0090| 0.0105 | 1.1648
SHL | 3 0.0203/0.0150]0.72870.0119| 0.0074 | 0.6191 SHL | 3 10.0303]0.0257]0.8483[0.0167/ 0.0111 [ 0.6646
DEC | 4 [0.0173]0.0152|0.8764[0.0196] 0.0230 | 1.1751 DEC | 4 [0.0254]0.0241]0.9509]0.0546] 0.1063 | 1.9483
INS | 6 10.0254/0.0205(0.8069]0.0138] 0.0083 | 0.4565 INS | & [0.0388]0.0317]0.8150{0.0227] 0.0112 | 0.4945
OTH | 7 [0.0208]0.0156/0.7515/0.0133} 0.0072 | 0.5381 OTH | 7 [0.0311]0.0280]0.9004[0.0188] 0.0110 [ 0.5829
CTR | 8 |0.0242]/0.0140[0.5777[0.0131] 0.0046 | 0.3530 CTR | 8 [0.0325]/0.0212|0.6508[0.0167] 0.0074 [ 0.4416
NBG | 10 [0.0445[0.0415[0.9323] - . - NBG | 10 [0.0802[0.0578{0.9800] - - -
DKG | 11 |0.0247/0.0161]0.6515] - - - DKG | 11 0.0370[0.0277{0.7506] - - -
KPL | 14 |0.0183]0.0183[1.0013]0.0079] 0.0069 | 0.8779 KPL | 14 [0.0283]0.0277|1.0524]0.0110| 0.0108 | 0.9933
SHS | 15 [0.0194]0.0190(0.9812{0.0129] 0.0083 } 0.6442 SHS | 15 [0.0281}0.0299|1.0628/0.0185] 0.0136 | 0.7340
NTS | 18 [0.0197(0.0136]0.6885] - - - NTS | 18 [0.0206/0.0230/0.7765] - - -
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