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Experiment Research on Fatigue Performance
of Pre-Corroded High-Strength Bridge Wires

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

Abstract: In order to investigate the fatigue properties of
pre-corroded 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. Fatigue tests were conducted
with the specimens. The effects of corrosion level and stress
amplitude were analyzed and the law of fatigue strength
degradation was studied. The test results show that the
fatigue life of bridge wires decreases significantly under
corrosion. Bilinear S-N curves of pre-corroded bridge wires
were established and the logarithm of fatigue life decreased
linearly with the weight loss at the same stress. Finally, the
fatigue surface equations of pre-corroded high-strength bridge
wires were established based on the test results and the
recommended fatigue strength at different assure rates were

proposed.
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Tab.1 Chemical composition of high-strength bridge
wires %
C Si Mn S Cu

0.85~0.90 0.12~0.32 0.60~0. 90
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<C0. 025 <0. 10

Tab. 2 Mechanical properties of high-strength bridge
wires
VIR JE MR/ bihReE/ Wi s R/
GPa MPa MPa %
200. 5 1 649 1 835 5.5
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Fig.1 Pre-corroded steel wires
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Fig.2 Weight loss versus exposure time
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Fig.3 Loading system of fatigue test
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Tab.3 Fatigue test result of pre-corroded bridge wires

S &S FEREHERE o/ % WA ALE /em B YERE S/MPa P55 HF /K
A-1 4.51 21. 4 520 162 711
A-2 4.93 25.0 450 220 664
A A-3 4.78 13.2 360 464 954
A-4 4. 30 17.5 270,360 2 000 000(270 MPa)+444 330(360 MPa)
A-5 5.57 20. 2 300,360 2 000 000(300 MPa)+371 338(360 MPa)
B-1 8. 30 31.6 520 132 464
B2 8. 50 31.8 450 185 447
B B3 7.73 30.1 360 366 536
B4 8.02 31.8 270,360 2 000 000(270 MPa)-+305 474(360 MPa)
B5 8. 48 35.1 300,360 2 000 000(300 MPa)+225 120(360 MPa)
C1 11. 09 30. 5 520 73 560
. C-2 11.73 24.5 450 123 274
¢ C-3 11. 87 37.4 360 230 367
C4 11. 26 21.1 270 1072 495
D1 14. 56 30. 5 520 59 111
D2 14. 89 18.6 450 103 675
D D-3 15. 51 17. 4 360 163 443
D4 14. 64 26.3 270 586 464
E-1 17.76 24.4 520 57 457
E-2 17. 31 26.5 450 83 697
E E-3 17.03 30. 5 360 159 810
E-4 16. 56 21.0 270 510 750
F-1 18. 67 30. 6 520 47 727
F-2 18.51 29.8 450 67 622
F F-3 17. 82 15.1 360 127 807
F-4 18. 26 31.6 270 306 577
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Fig.5 Results of fatigue test
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Fig.6 S-N curves of pre-corroded steel wires
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Tab.4 Parameters of S-N curves

i 5>>360 MPa 5<C360 MPa
R A - g A

A 2. 94 13.16 16. 03 46. 65

B 2.81 12.73 12. 63 37.87

C 3.09 13.28 5.35 19.03

D 2. 80 12. 39 4.44 16. 56

E 2.79 12. 34 4,04 15. 53

F 2.70 12. 00 3.04 12. 88

2.3 TR 55 % an B RN
ST 2 A R X 55 R e s, B’ 7 44

T TR N 228 55 Fr i S R IR R 9 IR R,
ME AT LU Y ZEAE RN 08 T 855 75 i o $UE
W T B 40 5 SR B 38 1 T 2R AR08/ B2 T 1 R 520
450 F1 360 MPa B}, 5 57 % fiir X BO{B £ P s/ N B %
HEARIT » BT SR ARG 5 009555 F i X BB
0. 19. S 1 270 MPa i , 255 75 A B {H £tk
/N R W B 1R LD W 2K R A A 5 00 55 7
iR RAEYBE/N 0. 40. 33X 1t B AR B 1R 7 77 18 o AR L 77 18
A 2295 55 1 R XA ol B UK. B P B4 i
PRI AT RE R e i A 22 P S0 AR BB T 9 DU RS TR
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Fig.7 Fatigue life versus weight loss of pre-corroded

steel wires
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Tab.5 Predictive fatigue life of pre-corroded steel wires

RIS LRSS R/ R BT Fa/ K RE/%
A-1 162 711 157 231 —3.24
A-2 220 664 232 523 6.53
A-3 464 954 465 195 0. 60
A4 45 088 635 44 603 541 0. 95
A-5 9 933 217 6 250 698 —35.16
B1 132 464 112 110 —13.79
B-2 185 447 171 300 —7.56
B3 366 536 358 035 —3.45
B4 12 005 372 11 370 540 —10.16
B-5 5183 798 2 828 860 —45.91
C1 73 560 91 243 22. 67
C-2 123 274 129 911 4.47
C-3 230 367 236 849 3.83
C+4 1072 495 3045 173 187. 69
D-1 59 111 66 818 13.75
D-2 103 675 97 225 —6.10
D-3 163 443 167 358 3. 67
D4 586 464 837 870 42. 41
E-1 57 457 49 739 —10. 69
E-2 83 697 78 327 —6.16
E-3 159 810 145 163 —8.17
E4 510 750 403 461 —22.38
F-1 47 727 48 150 —0. 46
F-2 67 622 71 228 4.45
F-3 127 807 136 098 6.51
F-4 306 577 280 483 —8.51

F 6 STk ARTAIE N L TR S A
Tab.6 Predictive fatigue life of corroded steel wires in

previous researches

WL 0 SEPREF R Nosw/  Nsow/
’ MP
)mo VA SMPa TR Rk K
RIHE 4.0 430 13.2 11.6 28.8
i 4.0 338 39.0~352 64.2  159.5
0.4 360 21, 2~200 29. 1 70. 8
%;ﬁﬁf? 0.4 440 13.2~21.7  15.5 37.7
0.4 520 9.6~11.8 9.2 22.3
3.6 360 27. 1~200 21.1 52.3
ﬁiﬁﬁfﬁﬁg 3.6 440 14.8~19.9  11.4 28.3
3.6 520 8.8~10.8 6.9 17.0
10. 8 360 36. 5~200 10. 2 26. 5
ﬁﬁﬁﬁ 17.9 360 5.1~38.9 5.0 13.6
28.7 360 1. 6~10. 2 1.7 4.9
4.4 360 47.2 19.5 48.5
RGHE 44 450 21.7 9.9 24. 6
iy F16] 8.8 360 26. 3 12.5 32.0
8.8 450 14.1 6.5 16.7

VE: Nosy 5 Noow 05 M PRIESR 95% 55 50 %6 il 1 77 22 ) T
P55 .

MR 5 18 5 2, BT LAAS 2R R AR UE 2R LA O ]
I 57 7 A B SRR BT 1A 0008 ot 9 22 5% 57 58 3 22 W
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W ez o7 R B BUE IR 7 PR,
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Tab.7 Fatigue strength of pre-corroded steel wires

RIEER/ FEH R B 5558 B /MPa
% R/% 200 Fi¥k 500 FiIK
5 329 309
50. 0 10 297 270
15 219 181
5 309 290
95.0 10 269 245
15 179 148
5 305 286
97.7 10 264 240
15 171 141
4 g

3 Ao XS [ R B P AT R B R TR R AN 2 AT
PTG, T AR RN T 4538 .

(1) SN2 (982 577 75 i 68 b 2 B 1 34 fm i 0
W, REA TR TR IR RN 4. 78 X M4
P HFm AU EN FmMEL ZDREIRT
76.8%.

(2) JEMF RIRMZIN SN EIKRE N ES
TE 2, 455 A5 B X 7 A I 7 W il J ok 2 B P 34 i
W/,

(3) FEAHIRIN J7 08T » B9 22 352 55 75 fiw % £ 16 Bl
Jo B 2 BRAR MR RIS, A EL R N T R L AN R R
THUGT B 2295 57 1 BB ) S M BE K.

(4) 38 3 %o 130 B3 1) 22 e AR 2k [0 03 434 s
B THRBR B RMLN SNy i1 57, Bk
T HRRRE R, IR A T N R ARIE S DL K 5 = 15
IR WA 22 95 57 P WU
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