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Longitudinal Stochastic Corrosion Distribution Characteristics of Steel
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Abstract: Natural corrosion of steel bars in service structures differs from experimental artificial accelerated cor-
rosion. For investigating the natural corrosion characteristics of steel bars in practical engineering, a batch of cor-
roded steel bar specimens was acquired from reinforced concrete bridge decks that have been in service for more than
50 years. Precise residual surface information of the corroded steel bars was obtained by three—dimensional laser
scanning, and corrosion all along the bars was described by residual cross—sectional areas. The effects of corrosion
degree and bar length on longitudinal corrosion non—uniformity were studied. The probability distribution characteris-
tics of longitudinal stochastic corrosion were studied by statistical analysis, and the corresponding probability distri-

bution models were proposed. Results show that naturally corroded steel bars have various typical corrosion morphol-
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ogy. The corrosion zone and corrosion degree are random along the bars. The maximum cross—section loss ratio and
variance of residual cross—sectional areas increase as the average corrosion degree increases, which indicates that
the more severe the corrosion is, the more uneven the corrosion is. Bar length influences corrosion non—uniformity
significantly. In the case of the same source and average corrosion degree, the non—uniformity increases with the in-
crease of bar length. The longitudinal stochastic corrosion of steel bars has a statistical law. The probability distribu-
tion of residual cross—sectional areas of steel bars with different corrosion degrees can be accurately evaluated by the
multimodal normal distribution model. In comparison, the Weibull distribution model and the unimodal Normal dis-

tribution model have a slightly poorer fitness, and are simple in form and easy to apply, which are suitable for steel

bars with an average corrosion degree of less than 10%.

Key words: steel corrosion; natural corrosion; surface morphology ; longitudinal non—uniform corrosion ; prob-

ability distribution
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Tab.1 Basic parameters of corroded steel bars and corresponding structure diseases
RP X145 /% Myad %0 REMA 9D  KJE/mm Ny % Mol 0 Shithyn
RP1 2.51 6.22
RP2 2.20 5.45
P 201 525 RE1 2544 2.16 6.79 ¥
RP4 1.96 6.79
RP5 3.43 7.79
RP6 1.13 4.99 RE2 2037 3.07 15.80 ¥
RP7 4.58 15.80
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RP9 4.08 8.46
RP1O 445 031 RE3 2651 3.23 9.81 Jc
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RP17 9.03 19.14 . -
- "6 6.5 RE5 2455 6.36 28.11 EE3200 T N80 g w1 3
RP19 6.45 25.26
RP20 8.97 18.16
RP21 474 12.03 RE6 1956 6.96 18.16 ENREE
RP22 6.88 17.07
RP23 11.80 23.63
RP24 8.22 16.84 ]
RE7 2 644 8.70 23.63 FEBET K A1 2L4E
RP25 8.53 20.75
RP26 6.53 14.37
RP27 27.60 54.61
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RP31 57.72 78.30
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Fig.3 Residual cross—sectional areas along corroded steel bars
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