%42 5% 58 AR5 AR FROP E D Vol. 42 No. 5
2020 % 10 A Journal of Civil and Environmental Engineering Oct. 2020

doi: 10. 11835/j. issn. 2096-6717. 2020. 113 i A2 CF IR S #3785 (OSID) ; -

i i e s P G B RS s 93 55 PERE 2019 AR SEBFSEE e

KT RIS R E, ST, 4R
(BHRBRF FRIEFE, RF 610031)

B AR AHEMS R AR SR T KRI 2B HRER, Fra a0 T 2R3 4 kA
o SUARAR S AT BRI 5 5k E AR, I LI o7 20 SRR 2L SUAR KT IR 97 TR JE 69 ) o, A T
o AR P I R E A AR B AR F T x T AR AR Fe 3 b R AR R Ak G 6 SR B A AR S AT AT
o AT P B AR AR Fe B b R AR T R 33t 20 AN R AR89 B ARG IR 5 iR TE L AR 1SO HLIE AT A 4R A4
AT PR E TR RS, R E R A 5% NaCl 4E 4 B Akizik L pH AL A 6. 5, 38 B 45 4]
#1 35 CL, B4k 120 AN BB 4 5T 8 Ak 8 69 XA BE AT 08 57 R B, T 5 R AR XA 69 98 57 X IE 45 R AT
Yo, RIEZE R A JE ARG BT AR AR A By P AR AR 69 I 57 3R R 3 KR AR R E R ARIE R A, B Ak S
HPS 485W #= Q345CNH 48 2X10° RATHAEIR I 5 3% F 5 KB ik XA b 5 A AR T 27. 8%
Fr 26.6% ;% B ISV BRIER KA m=3 B, 9 HI AR T 34, 7% F= 50. 1%, FF HAK T FAT 125 &
R, BAERT.AARMEAEYRAEEHF IR B, EF B LR — 2R AP A A
F R @RI,
SRR AR AR ; SRR AN s AR TR AR R I R TR
R E 43S . U444 ;U448. 36 XHEkFRERL:R X ERS:2096-6717(2020)05-0089-09

& T B

State-of-the-art review of the fatigue performance of corroded
weathering steel and high performance steel in 2019

Zhang Yu, Zheng Kaifeng, Heng Junlin, Feng Xiaoyang, Wang Yawei
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, P. R. China)

Abstract: Uncoated weathering steel bridges expose to the long-term effect of corrosion during the service,
and the main corrosion types that influence its performance are uniform corrosion and pitting corrosion.
Pitting corrosion can directly reduce the fatigue strength of steels, and the higher the level of fatigue detail,
the more serious the reduction of fatigue strength. Fatigue verification is usually the control index in the
design of bridge structure. Thus, the post-corrosion fatigue performance of weathering steel (WS) and
high performance steel (HPS) need to be investigated. This study carries out fatigue test on corroded
Chinese WS Q345CNH and HPS 70W with a total of 20 specimens. Firstly, the neutral salty spraying dry/
wet cyclic corrosion test is carried out for 120 cycles in 35 °Caccording to the ISO code, in which the 5%
NaCl solution with pH = 6. 5 is utilized. Then, the fatigue test results of corroded specimens were
compared with those of uncorroded specimens. The result indicates a notable drop in the fatigue strength of

corroded WS and HPS. When the guarantee rate is not considered, the fatigue strength of HPS 485W and
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Q345CNH steel under 2 X 10° load cycles after corrosion is 27. 8% and 26. 6% lower than that of the
uncorroded specimens, respectively. Considering 95% guarantee rate, when m =3 is adopted, it reduces

34. 7% and 50. 1%, respectively. and is lower than the FAT 125 requirement. The test also suggests that,

the stable rust layers with a certain strength are formed on the surface of both kinds of steel. In addition,

the whole fatigue cracks are initiated from the pitting flaws.

Keywords: weathering steel; high performance steel; pitting corrosion; corrosion test; fatigue strength
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Table 1 Recommended reduction percentage in fatigue

strength for uncoated weathering steel by guildeline
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Fig. 7 Uncorroded/corroded specimen
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Table 3 Load range and its stress range of the two kinds of steel
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WS fraRE /KN W iR/ MPa T o ) M
W-SPE1-8 117.3 244. 4 120
W-SPE1-9 106. 7 222.2 120
W-SPEI-10 117.3 244. 4 120
W-SPE1-11 128.0 266. 7 120
W-SPE1-12 85. 3 177.8 120

KMEgS  WEIE/KN N TR/ MPa & fol J 4
SPE1-3 128.0 266. 7 120
SPE1-4 106. 7 222.2 120
SPE1-5 128.0 266. 7 120
SPE1-6 85.3 177. 8 120
SPE1-7 106. 7 222.2 120
SPE1-8 96. 0 200.0 120
SPE1-10 96. 0 200.0 120
SPEI-11 117. 3 244. 4 120
SPE1-12 117.3 244. 4 120
SPE1-13 85.3 177.8 120

W-SPE1-3 128.0 266. 7 120

W-SPE1-4 106. 7 222.2 120

W-SPE1-5 85.3 177.8 120

W-SPE1-6 96. 0 200. 0 120

W-SPE1-7 96. 0 200. 0 120
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