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Corrosion morphology analysis of bridge suspender steel wires based on
3D laser scanning method

MA Yafei, BAI Hao, SU Xiaochao, YANG Jian, WANG Lei,ZHANG Jianren
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In order to study the effect of corrosion of bridge high-strength steel wire on the performance
degradation of sling, taking the sling of an arch bridge that has been in service for 14 years as the
research object, the acid salt spray accelerated corrosion test of sling high-strength steel wire was
carried out, and six steel wire samples with different corrosion degrees were obtained. Using three-
dimensional (3D) laser scanning technology, the characteristics of uniform corrosion and pitting
corrosion on the surface of corroded steel wire were studied, and the pitting coefficients were
introduced to analyze the probability distribution characteristic of local corrosion parameter of sling
high-strength steel wire. The results show that the average mass loss rate of steel wire is a power
function with time. The coefficient a and  of steel wire pitting can obey the lognormal distribution.
The steel wire tend to uniform corrosion with the increase of corrosion level.

Key words: bridge suspender; high-strength steel wire; corrosion; three-dimensional laser scanning;
probabilistic characteristic
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exposure time
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Table 1 Mass loss of steel wires
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Fig. 2 Steel wire samples after derusting

B0 R Hud i Mg M,/g /% /% B R Hud s Mg M,/g /% /%

15-1 123.80  118.97 3.90 90-1 11928 10769  9.72
15-2 11877  114.01 4.01 90-2 12335 112.49 8.80
15-3 117.48 112,67 4.09 90-3 12049 110.00 8.70
15-4 11880  113.64 435 90-4 11847 10649  10.11
15-5 119.44 11410 447 90-5 124.85  112.86 9.60

15 4535 90 9.657
15-6 119.59 11414 455 90-6 118.68  107.56  9.37
15-7 11739 111.94 4.64 90-7 11928 10747  9.90
15-8 11883 11271 5.15 90-8 118.68  106.65  10.14
15-9 117.93  111.80 5.20 90-9 12575 113.80 9.51
15-10 11847 11256 4.99 90-10  119.86  107.02  10.71
30-1 118.83 11294 496 120-1 124.85  112.56 9.84
30-2 118.68  112.24 5.43 120-2 119.80  107.23  10.49
30-3 119.44 11236 5.92 120-3 117.48 10491  10.70
30-4 119.80 112,99 5.68 120-4 119.13  106.2 10.86
30-5 11883 111.22 6.41 120-5 118.68 10527  11.30

30 5.989 120 11.250
30-6 119.68  112.03 6.39 120-6 11841 10558  10.84
30-7 11733 110.66 5.68 120-7 119.77 10595  11.54
30-8 119.13  111.88 6.09 120-8 11847  104.58  11.73
30-9 119.68  111.86 6.53 120-9 119.86  104.57  12.75
30-10 11928 111.18 6.79 120-10 11835  103.61  12.46
60-1 118.89  109.67 7.76 150-1 120.19 10519  12.48
60-2 118.86  109.37 7.99 150-2 11793 103.09  12.58
60-3 11838 109.30 7.67 150-3 12028 10478  12.89
60-4 11883  110.13 7.32 150-4 11838  102.51  13.41
60-5 118.68  109.05 8.12 150-5 120.04 10406  13.31

60 7.965 150 13.601
60-6 11895  109.44 8.00 150-6 12485 10850  13.10
60-7 120.01  110.20 8.17 150-7 119.89  101.94  14.97
60-8 12049  111.22 7.69 150-8 12635 108.12  14.43
60-9 119.16  109.03 8.50 150-9 12575 10728  14.69
60-10  124.85  114.33 8.43 150-10 12455 10692  14.16
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the axis of steel wire under different salt spray exposure time
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