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Abstract - This study aims to evaluate and predict the fatigue strength of steel members in bridge structures, focusing on the
corrosion damages. To evaluate the fatigue strength of corroded steel, corroded members were cut from the temporary steel
structures and steel bridge exposed in long-term atmospheric environment, and fatigue tests were conducted after measuring
the surface profile and calculated stress concentration factor through fast Fourier transform. Based on corrosion levels clas-
sified from the corrosion thickness ratio, analyzed the relationship between minimum cross section area and fatigue crack

point, fatigue strength of the corroded steel were evaluated.
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Fig. 1. Fabrication of fatigue test specimens
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Fig. 2. 3D measurement of specimen geometry
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Table 1. Results of 3D measurement and fatigue test

. Residual thickness Stress Fatigue
Sigezmen (mm) Stal.ldé.lrd range SCF gy life Comment
no. (rank) deviation (%)
Imin tavg Lo o (MPa) (cycles)

Wi 6.63 8.67 8.01 7.94 0.60(1I) 0.66 200 1.79 0.11 97,000 -

w2 7.42 9.58 8.98 9.03 0.65(1I) 0.60 200 1.74 1.13 267,000 -

W3 7.74 9.66 9.12 8.97 0.65(1I) 0.54 200 1.67 0.36 154,000 -

Nz 736 | 9.81 | 9.19 | 943 0.62(11) 0.62 200 1.54 2.98 279,000 -

W5 7.35 | 937 | 878 | 8.63 0.65(11) 0.59 150 2.11 1.47 300,000 -

W6 747 | 936 | 881 | 8.77 0.67(11) 0.55 150 1.60 3.17 656,000 -

W7 7.04 | 937 | 875 | 8.73 0.61(1D) 0.63 150 1.55 1.47 592,000 -

W8 6.82 | 9.04 | 842 | 836 0.62(11) 0.62 125 1.76 0.03 1,346,000 -

W9 6.89 | 9.16 | 859 | 8.50 0.61(11) 0.57 125 1.57 1.11 2,222,000 -

W10 6.63 | 9.15 | 8.44 | 8.24 0.59(11) 0.71 125 1.75 0.03 966,000 -

W11 736 | 9.81 | 9.19 | 943 0.62(I1) 0.62 100 - - 3,000,000 | No failure

W12 6.87 | 8.82 | 823 | 8.18 0.65(11) 0.59 100 - - 3,000,000 | No failure

W13 7.74 9.66 9.12 8.97 0.65(1I) 0.54 100 - - 3,000,000 | No failure

F1 9.07 | 10.49 | 10.13 | 10.10 | 0.79(1I) 0.36 200 1.35 0.21 242,000 -

F2 9.61 | 10.59 | 10.28 | 10.25 | 0.83(II) 0.31 200 1.28 0.56 286,000 -

F3 9.40 | 10.77 | 10.47 | 10.50 | 0.80(III) 0.30 200 1.18 1.24 735,000 -

F4 9.78 | 10.83 | 10.50 | 10.50 | 0.82(III) 0.33 200 1.37 0.01 566,000 -

F5 8.89 | 10.31 | 10.06 | 10.03 | 0.80(III) 0.26 150 1.28 2.51 1,974,000 -

F6 9.46 | 10.73 | 10.45 | 10.38 | 0.83(III) 0.28 150 - - 3,000,000 | No failure

F7 9.42 | 1048 | 10.12 | 10.48 | 0.83(II) 0.36 150 - - 3,000,000 | No failure

F8 9.74 | 10.77 | 10.51 | 10.49 | 0.85(III) 0.26 115 - - 3,000,000 | No failure

F9 9.54 | 10.66 | 10.29 | 10.66 | 0.82(III) 0.37 100 - - 3,000,000 | No failure

Y1 11.48 | 12.33 | 12.14 | 12.12 | 0.90(IID) 0.18 190 - - 3,000,000 | No failure

Y2 7.94 | 11.47 | 10.73 | 11.12 | 0.64(1D) 0.74 132 1.65 0.01 600,000 -

Y3 8.67 | 11.49 | 11.05 | 10.29 0.69(1I) 0.44 177 - - 3,000,000 | No failure

Y4 6.89 | 11.27 | 10.04 | 8.64 0.55(11) 1.23 173 - - 3,000,000 | No failure

Y5 9.15 | 11.31 | 10.88 | 10.91 0.75(1D) 0.43 174 - - 3,000,000 | No failure

Y6 8.70 | 11.71 | 11.07 | 11.20 | 0.69(II) 0.64 180 - - 402,000 | Data error

Y7 472 | 12.12 | 10.71 | 10.74 0.36(1) 1.41 186 1.98 0.01 303,000 -

Y8 10.12 | 11.31 | 10.92 | 11.13 | 0.83(1lD) 0.39 218 1.40 0.17 196,000 -

Y9 9.97 | 11.38 | 11.02 | 10.98 | 0.81(II) 0.36 219 1.35 0.01 297,000 -

NI 9.79 | 9.81 | 9.80 | 9.80 | 0.99(1II) 0.02 200 - - 3,000,000 | No failure

N2 9.77 | 9.80 | 9.78 | 9.78 | 0.99(1II) 0.03 250 - - 3,000,000 | No failure

N3 9.81 | 9.79 | 979 | 9.79 | 0.99(1II) 0.01 275 - - 3,000,000 | No failure
% Level HI(F4&4 H W-F), 0.75 B]5F 0.5 0] AoH, 7HAIA o] ZHR|(F A H)= FAIFo]
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Table 2. Mechanical properties of test material

T Yield stress Ultimate stress
(MPa) (MPa)
Specimen W 311 458
Specimen F 307 450
Specimen Y 280 430
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Fig. 3. Fatigue test setup
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Table 3. Fatigue design class according to the degree of corrosion damage
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