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Experiment Research on Uniform Corrosion and
Pitting Corrosion of High-Strength Bridge
Wires

JIANG Chao, WU Chong, JIANG Xu,
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: In order to study the uniform corrosion and pitting
corrosion of high-strength bridge wires, a total of 30 steel
wire specimens on six corrosion levels were prepared by using
the acetic acid salt spray test. The variation of uniform
corrosion depth and pitting depth was evaluated by using
weight analysis and three dimension scanning. The results
show that the measured uniform corrosion depth follows the
power-law distribution. The coefficient of variation of uniform
corrosion depth decrease with the corrosion time. The pitting
depth follows the normal distribution and maximum pitting
depth follows the extreme value distribution. Finally, the
prediction models for uniform corrosion depth and maximum
pitting depth were established and then applied to the real
cables on the bridge.
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Tab.1 Chemical composition of high-strength bridge wires

(3% C Si Mn

Cr S Cu

BRSE/ % 0. 85~0. 90 0. 12~0. 32

0. 60~0. 90

0.10~0. 25 <0. 025 <0. 10
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Tab.2 Corrosion time of high-strength bridge wires
B A B C D E F
< /h 318.5 678 997 1370 1712 1864.5

a A

B 1 TS iEm
Fig.1 Samples of pre-corroded steel wires
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Fig.2 3D model of steel wires
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Tab.3 Statistical properties of uniform corrosion depth

RS ¥J{E/pm P2/ pm BREK
A 83.21 8.50 0.102
B 141. 76 5.53 0. 039
C 196. 93 6.39 0.032
D 258. 97 7.31 0.028
E 296. 38 7.35 0.025
F 314. 29 7.28 0.023
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Fig.3 Uniform corrosion depth versus exposure time
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Fig.9 Uniform corrosion depth
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Tab.4 Model prediction of maximum pitting depth of pre-corroded bridge wires
e P WAE T B #i B4 mmﬁm&mﬂ@ dp mx/p{rl : S dp max/ Ljﬁ{ﬁﬂﬁ
a/pm b/pm 95 %4 H Il X ] Bl B X [A] pm RE/ %
A-1 3.72 137.77 [133. 48,148. 97] [130. 75,170. 23] 158. 57 VAN
A-2 4,47 144, 23 [139. 23,157. 36] [133.97,175. 70] 157. 10 O
A A-3 5. 23 161. 16 [155. 82,177. 57] [152. 04,197. 38] 179.73 A
A-4 4,19 151. 22 [146.57,164. 25] [143. 28,178. 33] 152. 40 O
A-5 5.02 163. 18 [157. 83,178.13] [153. 18,200. 49] 170. 80 O
B-1 7.79 271.03 [262. 46,295, 43] [255. 45,335, 46 284, 33 O
B-2 6. 53 243.18 [236. 43,262, 79] [230.77,284. 22] 268. 88 AN
B B3 6. 49 234. 81 [227.16,253. 42] [221. 89,282.09] 279. 28 A
B4 7.67 263.43 [254. 70,286. 08] [247. 69,323, 82] 235.03 O
B-5 8.59 272.16 [262.79,295. 82] [254. 86,335, 42] 229. 48 O
C1 9.72 329. 60 [[319. 36,358. 80] [310. 89,431.06] 398.72 VAN
C-2 9.71 362. 34 [352.04,389. 68] [344. 85,429. 89] 432. 81 0. 68
C C-3 9. 50 335. 26 [324. 65,364. 25] [316.01,412. 61] 391. 57 A
C-5 15. 16 444, 87 [428.71,491. 04] [410. 68,562, 44] 529. 10 A
C4 9. 00 329.12 [319. 88,355. 24] [310. 93,422, 90] 330. 59 O
D-1 25. 40 665. 55 [638.92,741. 75] [610. 84,843. 68] 677. 67 O
D-2 14. 04 480. 46 [465. 49,521. 06] [451.79,614. 74] 479. 56 O
D D-3 24.11 643. 91 [618.23,715. 42] [601.92,810. 22] 654. 61 O
D4 25. 65 670. 56 [522. 82,589. 15] [510. 06,656. 20] 508. 15 —0. 37
D-5 27.58 681. 34 [651. 84,760. 45] [634. 37,854, 28] 837. 62 A
E-1 26. 26 701. 54 [677.30,774.17] [641. 30,882. 89] 650. 58 A
E-2 15.78 552. 70 [512.31,576. 27] [502.05,636.71] 591. 63 AN
E E-3 23.17 671. 67 [647.75,739. 29] [623.18,820. 79] 719. 49 O
E-4 25. 94 703. 55 [675. 65,783. 87] [658.97,903. 60] 869. 53 A
E-5 23.08 656. 58 [630. 96,722. 557 [607. 45,847, 25] 552.15 —9.10
F-1 33.02 855. 72 [820. 60,947. 96 [796.57,1202. 84] 733. 69 —7.89
F-2 15,13 530. 32 [736.15,799. 96] [722.73,844.14] 769. 49 O
F F-3 15. 47 532.93 [517.11,581.07] [502. 15,614, 21] 672. 22 O
F-4 15. 67 540. 39 [642. 00,745, 29] [621. 28,924, 94] 768. 80 A
F-5 26.73 646. 25 [616.81,723. 49] [587.50,869.97] 608. 16 A

T ARSI b T T 5 (8 X [R] Y , (B ZE T 95 4 X [] 4 s O FSLMEAL F I 95 %6 X AT AL

BT 250 pm, P22 AR/ 7. 01 % , 5 I A3 78 T
W/ 13.53%.
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479 | 21401 | —— 54
0.12 1 719 [30590| 1 1%E
& 9.61 | 39436 | —-— 204
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& P 14.48 | 564.32
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Fig.10 Distribution of maximum pitting depth
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