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The Finite Element Analysis of Corrosion-Joint Mechanical

Properties in Steel Transmission Towers
HUANG Shijun

(Economic Research Institute, Jiangsu Electric Power Company, Nanjing 210008, China)

Abstract: Steel transmission towers, which are exposed to atmosphere, are easily to be corroded. However

researches on the mechanical properties caused by corrosion were rarely reported. This paper presents a nu-

merical analysis on strength and stiffness reduction rate of a corroded steel joint in steel transmission tow-

ers. The research showed that given the node corrosion thickness is less than 0.2mm, the thickness of the

corrosion of components is less than 1mm, the steel transmission tower structure can be kept for further

use. The research provided reference for similar engineering.

Key words: steel transmission towers; atmospheric corrosion; remaining mechanical properties; finite ele-

ment model
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Fig.1 The whole figure of crossing tower
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Fig.2 The whole figure of tension tower
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Fig.3 The finite element mesh
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Fig.4 The curve of test materials
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Fig.5 Model 8 =0. 2 mm load-displacement curve
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Fig.6  Different corrosion situation of node stiffness curve
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Fig.7 The strength and rigidity with the corrosion thickness

reduction curve
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Table 1 Summary form of finite element model calculation
e R /mm WBRME/KN AU/ mm & R/ (KN/mm) W R TR % T BE 47 0%/ 26
0 80=0 81. 98 4.07 20. 14 — —
1 0.1 81. 46 4. 14 19. 68 0. 64 2.37
2 0.2 80. 94 4.21 19. 23 1. 28 4.77
3 0.3 80. 67 4. 24 19. 03 1.63 5. 87
4 0.4 80. 40 4. 27 18. 83 1. 97 6.98
5 0.5 80. 12 4. 30 18. 63 2.32 8. 10
6 0.6 79. 85 4.33 18. 44 2.67 9.23
7 0.7 79.72 4.39 18. 16 2.84 10. 93
8 0.8 79.58 4. 45 17. 88 3.02 12.63
9 0.9 79.45 4.51 17.62 3.19 14. 35
10 1.0 79.31 4.57 17. 35 3.37 16. 07
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Fig.8 6 = 0.1 mm local deformation diagram node model
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Fig.9 6 = 1.0 mm local deformation diagram node model
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