MRt 2025 4E45 55 4845 5 W1 (R4 299 WD
58 Bridge Construction, Vol. 55, No. 5, 2025 (Totally No. 299)

XEHS:1003-4722(2025)05-0058-08 DOI:10. 20051/j. issn. 1003-4722. 2025. 05. 008
= 1R £k B 1) 57 A 22 K BY IR W X A7 0K 55 M BE i B B 3R

kML RER,Fi2E L, E R RFES
(1. P E4 BT ERAR NG, XZ 300142; 2. N A2 P AT EZE,. & N 510006;
SARESEARY P AIEFER, T4 & XE 050043)

W OB H IR SRS AR R PR AR A W AR A 6 A5 A g T AR L AT B ek TR A R R A A T
&P R A%, - HRB40OE 33 W 4R i B A 4249 2 o7 KR AF R, B VR4 FLIR 4R #h X AF . & AR AL 12
% 12.16,18.,20.22 mm,he 3 5 A I 0.2 Fo 0.4, T R 143 L5 78 5 A V83K & SR A2 A I8 5 Ae B X B, B0 &
HFRIFMAAM S~N & A P~S~N WX . 5 RFRZ AWM AR B AL XA HET X FRER
TR A, 200 ZRFE T LA Hrm, EREN . FRNAHAEGOATH o ARFEL, ZARILHFEN
KR Ao R KRBT R AR R, LA R0 5 AR AR AR JE IR m K, 200 R BYIE P4 R S S R k@A T
AR R A A IR R A IR AR A R R R W 2 A AR A B AR e e R Ay Ve 6 3 e IF R AR B R oy B ) ka3 2
MeddkAs # s 138 T A A SAAR B, T )7 FIAE XA 09I 57 2 At 4 A & OB BG4, R ) R AR R A
TR ZHRITF T TR mE LA be— 2o, A IR0 83 0T W AR A 57 A 2R AR S 7 W
AR i R v PR AL ARAT 69 R o7 M Ak, AR 45 i R IR AL R K,

KB : ZH Rk TAB AR IF AR 4R B2 S~N W& P~S~N 1 & 98 57 5 7 1 9% o7 X 5

B 425 . U448, 13; U448, 213; U441, 4 MEktRERD A

Experimental Study on Fatigue Performance of Large Welded Mesh
Reinforcement in Simply-Supported Box Girder High-Speed
Railway Bridge
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(1. China Railway Design Corporation, Tianjin 300142, China; 2. School of Civil Engineering, Guangzhou University,
Guangzhou 510006, China; 3. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: This study focuses on the tensile fatigue performance of the resistance-welded mesh
reinforcement in the simply-supported girder bridge accommodating high-speed railway. The mesh
reinforcement in the precast box girders of the Xiong'an-Xinzhou High-speed Railway is taken as the study
object. Repeated tensile fatigue tests were carried out for the HRB400E welded mesh reinforcement. Lap
resistance-welded mesh reinforcement specimens were prepared, with load-bearing rebar diameters of 12,
16, 18, 20, and 22 mm, creating stress ratios of 0.2 and 0.4. 143 groups of high-frequency tensile
fatigue tests were conducted under constant amplitude cyclic loading. The SN and P-S-N curves were
fitted. The influences of multiple factors on the fatigue stress ranges of the welded mesh reinforcement
under 2 million load cycles were analyzed, including the diameter of the load-bearing steel bars, stress
ratio, manufacturing way of specimens and welding parameters. It is concluded that the fatigue fracture of

the specimens is roughly straight, revealing the repeatedly-pressed smooth zones and the abruptly-
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fractured rough zones, possessing distinct fatigue failure characteristics. Under 2 million load cycles, the
allowable fatigue stress range of the welded mesh reinforcement is between the stress ranges of the base
metal and the flash-butt-welded rebar. As the diameter of the load-bearing steel bars and the stress ratio
increase, the fatigue stress ranges show sign of decreasing. Under the same welding parameters, the
fatigue stress ranges of the factory-manufactured specimens are lower than those of the specimens cut from
the production line. Therefore, using the factory-manufactured specimens for fatigue performance
evaluation is safer. With constant stress amplitude, as the welding current increases, the fatigue life of the

mesh reinforcement declines linearly. Resistance welding allows the mesh reinforcement to have sound

fatigue performance and meet the design and code requirements.

Key words: high-speed railway bridge; precast box girder; welded mesh reinforcement; rebar
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Fig.1 Typical Welded Mesh Reinforcement Specimen
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Tab.1 Welding Parameters of Mesh Reinforcement

ZHMMERE/mm B /N HG/A SRR /s R s

12 8 500 18 500 0.30 1
16 8 500 19 500 0. 36 1
18 8 500 20 000 0. 40 1
20 9 000 21 000 0.42 1
22 9 000 22 000 0. 44 1
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Fig. 2 Fracture of Rebar Welding Location
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Fig. 3 Cross-Section of Fatigue Fracture
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Fig. 4 Comparison of SN and P-S-N Curves of Welded
Mesh Reinforcement with Code-Suggested Curves

A S~N &, aMHLRE R=—0.92,
Ui A0 G i 2 A DG P B A T T A5 T 3 1 9 5F
PR M. MIEIIE M S~ N i<k, nl LLAS 2 76 7
ozt 200 5 ki HRB40OE 45 [ 45 fif5 % 137 #4998 55
N IR A 136, 47 MPa, (K P R TR EE T 25 11t
FLIE ) (TB 10092—2017) H 45 H [F) -5 54 fify BF A4 9%
55 W 1R R 145 MPa, [N 6 X6 #5208 8K 37 14 95 55 1 )
W4 130 MPa, AT UL, SR FH AR I 4 73 952 57 P RE A
THIk T Z ], 2 W SR P FR RELARE A AR 59 4 A B R T
A EA AP o7 PERE . AR TR A5 R 5
HR (18 JAR I 1 e 0 4 2 B8 40 M 45 18 SR — B
2.3 RN P~S~N ik

TEB 8 25 VF N 7 B, S R L 42 2R FH AR T 44 77
P SFIE S~ N M4k, i B w8 — o R IE
VS G HEATEMNG P~S~N &G, &%
CBKk % TR TR BBE 1 45 4 v 9 0 5 1 T R ) » BODR IR
RP=97. 7% Bl y=75%. P~S~N fikl
St N NSy g o

lgN = 13.70 — 3. 621gS (N << 200 J7 %)
IlgN = 17.79 —5.621gS (N = 200 J7 )

AR B TR TR BE T A A R A BT R E ) 4R
LT AN B AL TN DX AR N P~S~N &k 5
JEN B S ~N #h<k & P~S~ N &S5k 17
e, W 2, B 4 g 2 np . O M P~
S~ N £ AEAE PRI 4% 200 J7 U B 3T A7 F 80 7575 £ 44
FRDEXS B A P~ S~ N iz a5 5 £
AR LU A R i TR R 22 5], S8 P~S~N iifi
S0 LA AR H I B b AT DU L AR R A 2
AR R PUIE 55 fe . QZEME R £ 200 )7 R A,

(2)



62 M #i% Bridge Construction

2025, 55(5)

R2 WHESHESHILL

Tab. 2 Comparison of Fatigue Curve Parameters of Rebar
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Tab.3 SN Curves of Welded Mesh Reinforcement Fitted with
Different Condition Parameters
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Tab. 4 Fatigue Fracture Frequency of Welded Mesh

Reinforcement under 2 Million Loading Cycles
under Increasing Welding Currents
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Reinforcement with Increasing Welding Current

A [ R 3 W T R 4 P O 9 57 I R ORI 4 i
LITRENFR 5.tk 5 AT A 2 E R R
HRT 0,95, UL IR MG KRG E . K152 1Y
PG M2 07 R T EAT 45 78 IO ) R 0 vl it A2 AR i
A5 190 B0 73 92 55 A7 i TN

x5 AEEAETEERRSESRXE

WMEHEHE
Tab. 5 Fitting Equations of Welding Current and Fatigue
Fracture Cyclic Loading under Different Stress Amplitudes
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22 000 348 191
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