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Fig.1 Corroded channel steel members
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Fig. 2 Specimen size and measuring point layout (unit; mm)
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Tab.1 The material properties

ERLR R 1 2 3 4 5 6 7 8
Jti il 5 B / MPa 534. 1 529.3 567.5 558.0 529. 8 551. 6 550. 0 545.2
PR &/ GPa 204 190 188 200 198 187 208 204

ik %/ % 14.7 15.5 16.5 13.8 15.1 15.3 13.5 15. 8
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Fig.3 Corrosion level
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Tab. 2 Specimen corrosion degree and residual flange thickness

i 3E % EE B AR %
L MY FHE  B% AR Bk MxbEHEg RE
JEFE t./mm 2% PEE/mm )R t,/mm &% T EE /mm T/mm
1 5.58 BC 0.25 5.62 AD 0.25 10. 70
2 5.55 BD 0. 30 5.59 AB 0.15 10. 69
3 5.77 AC 0. 20 5.71 AB 0.15 11.13
4 4.48 cC 0. 30 5.23 CD 0.35 9.06
5 5.66 BC 0.25 5.68 BD 0. 30 10.79
6 5.52 AC 0. 20 5.58 BD 0. 30 10. 60
7 5.65 BB 0. 20 5. 64 CD 0.35 10. 74
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Fig. 4 The corrosion surface profile and calculation Fig.5 Testing equipment

principle of residual flange thickness
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Tab.3 The bending test results of the corroded channel steel beams

A FLGEEERLR i 1 7 2% % R 77 2% FF LRI BT R
i HAY % o/ % F,/kN F./kN o M,/(kN+m) P f/mm
1 23.57 24.18 33.34 0.73 3.33 15. 00
2 23.64 27.83 33.41 0. 83 3.34 19.92
3 20. 50 25. 65 35.41 0.72 3.54 18. 80
4 35.29 17. 47 28. 88 0. 61 2.89 14. 90
5 22.93 22.88 34. 36 0. 67 3. 44 15. 20
6 24.29 23.83 33.12 0.72 3. 31 17.10
7 23.29 25.01 34.01 0.74 3. 40 16. 10
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Fig. 6 Diagram of the relationship between ultimate Fig.7 Load-deflection curves of all specimens

bearing capacity and residual flangethickness
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Fig. 8 Strain distribution characteristics and bending moment-curvature curve of specimen 3
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Tab. 4 Comparison between the calculated value and the test results of the corroded channel beam bearing capacity

/

HFHRAFGIRE T WA FF MR o AT AT
R M, 56 {8
M.3 Enw L IE] M., 3 5 E
iy JAN - m W/ (mm) WA R/ oy A R/
\ P .
/(kN « m) A /(kN « m) HEE
1 3.33 8051. 7 3. 36 0.992 23.57 3.34 0.997
2 3.34 8098. 1 3.37 0. 990 23. 64 3.34 1. 000
3 3.54 8331.8 3.61 0.979 20. 50 3.42 1.034
4 2. 89 7152. 4 2.53 1. 144 35. 29 3.03 0. 954
5 3. 44 8088.7 3. 40 1.011 22.93 3. 36 1.024
6 3.31 7953. 6 3.29 1. 007 24. 29 3.32 0.996
7 3.4 8006. 6 3.35 1.014 23. 29 3.35 1.015
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Study on bending performance of corroded channel steel beams

XU Shan-hua', ZHANG Hai-jiang', BAI Ye’
(1. Xi'an University of Architecture and Technology, Civil Engineering, Xi'an 710055, Shanxi, China;
2. Dongling Real Estate Agency, Baoji 721000, Shanxi, China)

Abstract: The effects of corrosion on bending performance of channel steel beams were studied
through the bending test of 7 corroded channel steel members. The experimental results show that the
bearing capacity of corroded channel steel beam has a good linear relationship with the residual flange
thickness, and the residual flange thickness can be used to characterize the degree of corrosion. The
load-deflection curves and moment-curvature curves can be roughly divided into two stages: elastic
stage and elastic-plastic stage. The curves of some specimens have small slopes at the beginning of
loading. According to the experimental study, the formula of bearing capacity based on residual flange
thickness and corrosion ratio is proposed. The formula has enough reliability.

Keywords: corrosion; channel steel beam; bending test; calculation of bearing capacity



