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High strength weathering steel and its application
and prospect in bridge engineering

ZHENG Kaifeng, ZHANG Yu, HENG Junlin, WANG Yawei

(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To understand the performance of high strength weathering steel (HSWS) and its technical application
in bridge engineering, this paper first summarizes the research progress and achievement of weathering steel (WS)
applied to bridge engineering at home and abroad, and reviews the development history of the WS technology.
Then, the corrosion mechanism, corrosive environment, and corrosion resistance of HSWS, as well as the corrosion
evaluation methods are analyzed. Moreover, the weld performance of HSWS, and the corrosion-fatigue ( C-F)
performance and evaluation methods of WS are summarized. Finally, the application of HSWS to bridge engineering
and the test situations of Chinese HSWS are elaborated. Analysis result indicates that although the technology of
Chinese WS has achieved great improvement, the technology of Chinese WS bridges is still in an embryonic stage.
Study on strength, stabilization, and fatigue of WS bridges under corrosion effect will be the future research
orientation. The fatigue strength of WS bridges can be promoted by utilizing new weld technology to critical part.
The fatigue and mechanics performance of Chinese HSWS can meet the requirement of bridge construction, and
those of corroded HSWS are worth in-depth study. In addition, C-F model based on electrochemistry corrosion and
fracture mechanics can be utilized to evaluate the C-F life of HSWS.
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Fig.1 Characteristics of uncoated weathering steel bridge

(] A A AT SR 7 A I ) 4 P e A v, 158 3 T
MR Z BN I HL X i 4 2 ek A A R
TRABIBIESE A 5558 36 T e SN % A0 158348 e
HRAE 0 v T SN SR A e, R R A %
18, i = AHSC RN, I 4 v [ 22 T AR B X T e 4
e MG FAAT A T T AR OG5

AR SO T R i R TR S 0B ol 1 i L R e M
FINE b 55 PEREREAT 2538, IF 2EAT 1 AHRLAY 23 BT i
i 5 I B3R ] pA) 47T i B A 52 940 I P 5 0 o ] v i
TR AN T 1 — 5 MU 55 B i E . A ST g
S48 B2 T A SN M ol P R AR 4 1 B AR S b iz 55 A g
AT SIS X4 R ORISR kAT TR .

1 WENE AWK E

1.1 ESMHERN % R

20ty SE R fEE e E A H A S E G A
T XM B TS, W5 T & B, o0 3 AT DA
M AE RS TR P RE.

1916 45, 25 FEHR 5 AR 22 (ASTM) TFIA T
KAJE A TS, 20 tH4d 30 4E4%, 36 A8k A
(U.S. Steel) 53y HiuAfF i) i e 5 52 1 JE ok 25 AR &
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TRA Gt A AY BEAE SRl 0. 19 {42 50 4EA4R,
3 EIBG 5 A 28 B i 4 ( AS88) |, Hodme /N il
5 BE A 350 MPa, Bk T i 56 B TR 46 49 1 A i, B
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r L R T D s i AT i 9 SR A W, 1960 AT A7
A TR T E PR U A S TAE. 1965 41,
FE 1 Y ) L TR 09MnCuPTi ;1983 4R, B B
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F R B A . BEE P E R R &
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1.3 SREmMEN

HRAE AN [ 2 RS54 i 80 1T LAy o i
A BRI 5, 4 S0 A T 40 2 B R AR 2 7k e
A 2R

ASTM HRIEHESE— P o 4k 5 0 2 SR AR T J ol
PEFR BRI IEAL 5 251 A8 HAS i A9 18 FH 0
Febr M —AE R P 2 /T 0.3 mm™™ . ASTM #E
U A TR A 0 ) T ok S B 6.0 ml T
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JE R Sk 275 MPa'™ 5 (KA 4 o JE 25 M )
(GB/T 1591—2018 ) KL & &% ¥4 8 i A i IR 5 2 oy
345 MPa' ™' ; ASTM #IL7E o R1L 5 i 3 FE IR 5 & 45
A 1 B AV e IR 58 J3E > 350 MPa. I Al 7 Hh B9 A 5%
T EEACR Q345 M DL a5 F 89 F X e M AN, B
WO T (e i B 1 0 2 . RO, T DU o
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2) JE MR T 400 MPa.
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Tab.1  Atmospheric corrosion resistance of some typical steels

by the code of two countries

YRS 5 v T e P A i
50W (A %) 7.82
50W(B ) 7.38
HPS 50W 7.68
HPS 70W 7.68
HPS 100W — Cu HEFR
Q500NH 8.65
Q550NH 8.65
Q500qNH 7.53
Q550qNH 7.53

VIS S0, e ] it i 500 it 8 b 8 452 o
FIEEAEEER X TFIuE & BOR AR — 2 Xl
X PO E i 5 v A AR A b R 2 o 4
B RS HITE 0.11% (JRE 440 LA 5 o [ it i
BT 2o R W A AT R 5 38 Y M e
Cu FI Ni JCFR 7% o W] 3 e T L 4o 594 0 e [ i
9, ot HPS 100W [ Cu JTCE &R T 208 T i
TiPERE BT L T E R Cr o R & s T
R ZOR ; 2 A R RN Si o A ZOR(IKT
i i B0 R L 4K Si G R i
D R TR AR O S b g
2.1 53R W I SR AL TR

TEMINE 5 A B 5 Eh (C1) EREE T KAk &
SRS A R 5K R O v )
JE B A i R BRIk (i o S A

PYogJggih) i, AR W — RS = | LR B
H AN AL, DB A A5 b AR | — R I [ 5 o
R A PR EE S AN SRR A, PR A L
R R L AR BRI B S , BUR I A
WrIR PR BRI, iy o L T A 109 i 30 e 2 A DAY
PG BRI S SR MM R IEE I —)Z
T g BV IS IR | A28 AR 15 S0 SR IRSE A4 1 fik, BHL
IR 2P 1l S AR SRR R AR LE , AROR AR T
B T R AR e b R R S R R R A
B T i L AN A 2 BIrzs. 0 TR A ol 1) L
AL BT b ATk, 3 X A A AR A R AN [

K| PR
2| mmEd sk
-

T[]
2 T S A0 R 2R S S R R X L
Fig.2 Schematic comparison between the corrosion of

weathering and carbon steels
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Fig.3 Methods of improving weld quality of weathering steel
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Fig.4 Coupling effect between corrosion and fatigue
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