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Corrosion Fatigue Life of Steel Strands Based
on Gumbel Extreme Theory

YU Xuanrui,YAO Guowen

(State Key Laboratory of Mountain Bridge and Tunnel Engineering, Chongqing Jiaotong University , Chongqing,
China,400074)

Abstract;In order to predict the corrosion fatigue life of steel strands and to explore the effect
caused by pit depth on its life, measured data of pit depth was analyzed. An empirical regression
model consisting of the depth of corrosion pits and the corrosion life of steel strand was obtained
based on the Gumbel extreme value theory. Then put the model into application with a practical
engineering example, and the results predicted was inspected by K-S test and was analyzed by
regression. It can be seemed that this model is reasonable. The prediction model seem to be simple
and accurate , which makes up for the shortage of using complicated fracture mechanics theory to
calculate the life of cable members directly.
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Fig.1 Plane plan of a bridge in Xinjiang
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Fig.3 Detail drawing of steel strand corrosion
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Table 1 Statistical results of cable pits and deep pits
- PR TR . ey ey Al . PR oINS
P/ m YU/ mm HEES/m Y/ mm i/ m YU/ mm
1 0.25 2.2 11 3.12 1.79 21 6.07 1.25
2 0.37 2.35 12 3.46 2.51 22 6.42 3.08
3 0. 68 1.78 13 3.54 3.48 23 6. 63 1.47
4 1. 04 2.78 14 4.03 0.94 24 7.12 2.59
5 1.43 1. 65 15 4.42 1.62 25 7.34 1. 06
6 1.67 3.43 16 4.65 3.25 26 7.65 3.23
7 2.04 3.67 17 5.03 1.35 27 8.03 2.83
8 2.21 4.12 18 5.22 0. 65 28 8.21 2.17
9 2.67 2.67 19 5.63 2.76 29 8.45 0.73
10 2.82 1.41 20 5.82 2.31 30 8.82 2.12
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Table 2 Calculations of cumulative probability for pit
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JITRT IS 4 R AR AN 2 PR,

HRRIE MG/ mm BB IRRIE T/ mm EAES IR T/ mm il RS
0. 65 0.03 1.78 0.35 2.76 0. 68
0.73 0. 06 1.79 0.39 2.78 0.71
0.94 0.10 2.12 0.42 2.83 0.74
1. 06 0.13 2.17 0.45 3.08 0.77
1.25 0.16 2.20 0.48 3.23 0. 81
1.35 0.19 2.31 0.52 3.25 0. 84
1.41 0.23 2.35 0.55 3.43 0. 87
1. 47 0.26 2.51 0.58 3.48 0.90
1.62 0.29 2.59 0. 61 3.67 0.94
1.65 0.32 2.67 0.65 4.12 0.97
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Fig. 4 Histogram of probability density distribution
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Table 3 Relation between cable corrosion depth and

operating time

X,/ Mm T./a X,/ Mm T./a
0.5 0. 40 4 4.00
0.9 0. 80 4.5 5.0
1.3 1.3 5 6.5
2 1.80 5.5 8.0
2.5 2.5 6 10.5
3 3 6.5 14.5
3.5 3.70 6.8 18
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Fig.7 The relationship between corrosion depth
and operation time of steel strands
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Fig.8 Corrosion process of steel strand
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