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Abstract: As a structure that is exposed to atmospheric conditions, steel angle in transmission towers may become corroded
during service. This study conducted tensile tests on Q355 equal-leg steel angle with single-sided connections,

commonly used in transmission tower structures. Local corrosion was simulated by mechanically cutting the steel
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Keywords :

angle, and 21 specimens were designed, including one comparison group without damage, two groups with bolt hole
corrosion, and four groups with end corrosion. The study investigated the effects of different bolt hole diameters,
corrosion locations, and corrosion depths on the tensile performance of steel angle and proposed a practical calculation
method for the residual tensile capacity of corroded steel angle. The results showed that all steel angles fractured at
the bolt hole. The tensile capacity of the specimens decreased due to different types of localized corrosion, with
greater corrosion depth resulting in a more significant reduction in tensile capacity. The most pronounced decrease
was observed in the steel angle with a 2 mm deep end corrosion on the inner side of the connected leg, showing a
17.1% reduction compared to the undamaged specimen. The impact of bolt hole corrosion on the tensile capacity of
steel angle was minimal, and the steel angle with a bolt hole diameter of 27.5 mm exhibited the largest reduction of
only 2.6%, which can be considered negligible. Relevant design codes do not account for the impact of localized
corrosion on the tensile capacity of steel angle, may lead in unconservative result. The formula proposed in this study
can accurately predict the ultimate tensile capacity of corroded steel angle.

transmission tower structures; equal-angle steel; single-sided connection; local corrosion; tensile behavior; experimental
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Fig. 1 Diagram of specimens (unit: mm)
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Table 1 Parameters of specimens mm
hE AR BREE BRIUTAK KA
N x x
H23.5 H L D=23.5
H27.5 H AL D=27.5
El ﬁ;ﬁﬂ;}i L=180, t=1
X
E2 e éﬁj&;ﬁi L=180, t=2 o
EU1 akﬁﬁﬂi L=180, =1
EO2 #ﬁﬁﬂi L=180, t=2
F2 WHBEBXRTMZNRS
Table 2 Nominal and measured dimensions
of the specimens mm
) &SR S R~
EER
L w ¢ L w Ji Ak B B
N-1 1091.7 755 (=5.87
N-2 1092.5 752 (=592
N-3 1092.2 75.7 =594
H23.5-1 1092.1 75.3 D=23.58
H23.5-2 1091.9 758 D=23.66
H23.5-3 1092.3 75.1 D=23.42
H27.5-1 1092.7 759 D=27.56
H27.5-2 1092.0 754 D=27.68
H27.5-3 1091.8 75.6 D=27.62
El-1 1092.6 75.0 (=5.06
E1-2 1092 75 6 10924 75.7 =5.10
E1-3 1092.8 75.2 =498
E2-1 1091.6 75.6 r=4.02
E2-2 1092.7 753 t=4.03
E2-3 1092.3 75.1 t=4.05
EUI-1 1092.2 75.8 (=5.03
EUI-2 1091.9 754  (=4.99
EUI-3 1092.5 759 (=5.01
EO2-1 1092.1  75.0 t=4.01
EO2-2 1091.8 75.5 r=3.98
EO2-3 1092.6  75.3 t=4.05
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Fig. 2 Stress-strain curves for material property test
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Table 3 Results of material property test MPa
XA SR B R 5% IR PR 3R
%5 &L, A B, A
T6-1 384.8 562.8
T6-2 384.3 380.3 541.5 555.9
T6-3 371.8 563.5
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Table 3 Comparison between experimental and

calculated results of tensile specimens kN
wr e ean . N Y
N-1 281.0
N-2 282.7 283.3 203.3 1.39
N-3 286.2
H23.5-1 280.1
H23.5-2 276.0 278.1 200.0 1.39
H23.5-3 278.3
H27.5-1 271.4
H27.5-2 283.5 275.8 193.5 1.43
H27.5-3 272.4
El-1 274.1
El-2 289.0 278.6 190.4 1.46
E1-3 272.8
E2-1 243.5
E2-2 228.6 234.8 177.6 1.32
E2-3 232.2
EUI-1 280.4
EUI-2 287.0 284.8 190.4 1.50
EUI-3 286.9
EO2-1 250.6
EO2-2 228.6 255.2 177.6 1.44
EO2-3 286.4
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Fig. 11 Load-strain curves of steel angle N-1
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