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For structural reliability assessment or risk analysis of aging offshore steel structures,
it is essential to have a probabilistic model, which contains specific statistical
parameters, and predicts long term corrosion loss as a function of time. The aim of
this study is to propose such model for offshore jacket platforms in the Persian Gulf.
Field measurements for material loss due to uniform corrosion for submerged
members in seawater have been collected and statistically analyzed to identify the
probability density distribution function for dispersion and variation of corrosion loss
value according to the passage of time. To predict the corrosion loss, two
probabilistic models with different approaches and time dependent parameters are
suggested, based on the statistical analysis results. For a comparative study, the
application of aforementioned models on the reliability analysis of a simple plate
structure is investigated. Prediction results, obtained from the proposed probabilistic
models, are consistent well with filed measurements.
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1- Sulfate Reducing Bacteria(SRB)
2- Degradation Model
3- Uniform Corrosion
4- Mild and Low Alloy Steel
5- Splash Zone
6- Bias Factor
7- Maximum Likelihood Estimation

&=l A

1-Melchers, R.E., (2003), Probabilistic Model for
Marine Corrosion of Steel for Structural Reliability
Assessment, Journal of Structural Engineering,
129:11, 1484-1493.

2-Velazquez, J., Weide, J., Hernandez, E.,
Hernandez, H.H., (2014), Statistical modelling of
pitting corrosion: extrapolation of the maximum pit
depth growth, Int. J. Electrochem. Sci. 9, p. 4129-
4143.

3-Paik, J.K., Melchers, R.E., (2008), Corrosion
Wastage in Aged Structures, Condition Assessment
of Aged Structures, 1st Edition, ISBN-
9781845693343

4-HSR, (2003), Offshore hydrocarbon release
statistics and analysis, H.HID Statistics Report 2002,
Health and Safety Executive, UK.

5-Southwell, C.R., Bultman, J.D., Hummer C.W.,
(1979), Estimating Service Life of Steel in Seawater,
in Seawater Corrosion Handbook, edition M.
Schumacher (Park Ridge, NJ: Noyes Data Corp.), p.
374-387.

6-Reinhart, F.M., Jenkins, J.F., (1972), Corrosion of
Materials in Surface Seawater after 12 and 18
Months of Exposure, Technical Note N-1213 (Port
Hueneme, CA: Naval Civil Engineering Laboratory).
7-Evans, U.R. , (1966), The Corrosion and Oxidation
of Metals: Scientific Principles and Practical
Applications, London, U.K.:. Edward Arnold
Publishers, Ltd., p. 819-849.

8-Tomashev, N.D., Theory of Corrosion and
Protection of Metals (New York, NY: The
MacMillan Co., 1996).

9-Chernov, B.B., Ponomarenko, S.A., (1991),
Physiochemical modeling of metal corrosion in
seawater, Protection of Metals 27(5): p. 612-615.
10-Melchers, R.E., (2003), Modeling of Marine
Immersion Corrosion for Mild and Low-Alloy
Steels—Part  1: Phenomenological Model,
CORROSION, 59(4), p. 319-334.

11-Evans, U.R., (1960), The corrosion and oxidation
of metals: Scientific principles and practical
applications, Edward Arnold, Ltd., London.

12 - Jones, D., (1996), Principles and prevention of
corrosion, 2nd Ed., Prentice-Hall, Upper Saddle
River, N.J.

5l eolawl b (Pf)w.iw Jhiz! e Ol VY IS o
50 odd g pSoslail sbosls 3 5 SYlaix! e sla Jow
sanlie 4zl b glae .Conl oo ools il oloy Jsb
slodae I eolatul b ool Candy CenSs Jlaixl 0,5 o
slosls 5l oael cavss s b Jod LB Gollas solpiing
Joe amo oo lid el cpl oyle (So,65 lp oals (5 S0l
5l saelcwy slassls (SasSly 9 Ol ogdu golgnin
Jo! alposs imes bled oo oS 1) (6,505l
L sl 85 L olyion |y ooy Jsb 53 iz ol (sl o

Sl LS Y Az g S

0.4

+ Log-Logistic Model

= Mean Value Model

Measurement ?
m .
E *
8
&
.
.
0 % = -
25 30 Age(Year) 35 40

&S Ao =Y
sagsw ;5 gloy Job )3 (50,95 Sl 092w callie (nl o
Joe So S B peyn s liEds e i b
angs Hlais g0 Lo 53 (59,03 Ges Sniin Sl SV
s pSoslail 5l sanlcasay glaools 5l Liwly ol o ol ools
Jolis byo Ol o 5ysinn slalyd slacl o)lgs cuwls Slage
swools .ol ool solawl o Bzds 10 39250 (SN s
Jlo £ B Y0 ey poe Job b olosSs 4y gy o o ool
3 e St Sof g5 o5 w0 LS o) 0Bl oo
i M by Yl e mig s b
<l o ogzge 538 SlagSs ;o (50,55 Cundy Sily il
2 S8 Olee @8 Cee Sln g sokite Grete 3L Lo
2 ete Sl yell b Siad Sl mie 2 So ol o
Jaie SYLsl Jde Sy opaizend el o slyiin ol
03,8 A 58 ety GVl ladoe sl n (2 Ske
SVl GlaJoe 1 sanel Casdy @l e daslie ool
Lo s 50505l 5l sael Cowas gloosls g allie (pl jo ooy Slgidin

..\...ul.vu;a IS u.s‘ UL..A u‘]ﬁ"ﬁ J.:Le d,an.: OMQQL&J


https://dor.isc.ac/dor/20.1001.1.17357608.1396.13.26.5.3
http://marine-eng.ir/article-1-568-en.html

[ Downloaded from marine-eng.ir on 2026-02-07 ]

[ DOR: 20.1001.1.17357608.1396.13.26.5.3 ]

OB EdS 5o 65 Sl lagSs o cSIESy (S50,95 s lp SVl Joe S @l £l 08 ol dms (M e (Gl S 5900

13-LaQue, F.L., (1975), Marine corrosion—Causes
and prevention, Wiley, New York.

14- Schumacher, M., (1979), Seawater corrosion
handbook, Noyes Data Corporation, N.J.

15-Melcher, R.E., Modeling of Marine Immersion
Corrosion for Mild and Low-Alloy Steels—Part 2:
Uncertainty Estimation, CORROSION.
2003;59(4), p. 335-344.

16-Melchers, R.E., (1999), Structural reliability
analysis and prediction, 2nd edition, John Wiley &
Sons.

17-Anderson, T.W., Darling, D.A., (1954), A test of
goodness-of-fit, J. Am. Stat. Assoc. 49 p. 765-7609.
18-Benjamin, J.R., Cornell, A. (1970), Probability,
statistics and decision for civil engineers, McGraw-
Hill: New York.

19-Shoukri, M.M., Mian, LU.M., Tracy, D.S,
(1988), Sampling Properties of Estimators of the
Log-Logistic Distribution with  Application to
Canadian Precipitation Data, The Canadian Journal
of Statistics, 16 (3), p. 223-236


https://en.wikipedia.org/w/index.php?title=The_Canadian_Journal_of_Statistics&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=The_Canadian_Journal_of_Statistics&action=edit&redlink=1
https://dor.isc.ac/dor/20.1001.1.17357608.1396.13.26.5.3
http://marine-eng.ir/article-1-568-en.html
http://www.tcpdf.org

