HATHE F o SR A 2R AR CH AR B O Vol. 47 No. 6
2025 4F 12 A J of China Three Gorges Univ. (Natural Sciences) Dec. 2025

DOI:10. 13393/j. cnki. issn. 1672—948X. 2025. 06. 007
SIS ZE R B A 209 S SRR L T 0 SR TR U M XU T A 57 DA ()5 i (] =00 R 272 i C 1Y AR 24 iR . 2025, 47(6) :53-60.

RSN AOXNFTRH U B X 8 & 55 175 {4 59 22 M

EXRBE FhE Foim P

(FMi#ERF RSB FR, &% 210098)

BE.FEARGEHEALZRENFERTR U EEE LN EFTHE. &L R D FES A
BEFEIRZEEFSALABTY UK T IEER. A RTARAE AN EREFIFHEOE W,
AXETEXRFERAFERTR U FTEARTERE BRI TREEFRBETXERE LN XI5
G BERRR AN EI, 25 K % R A % BB B A & B R 3t WOm 8 A AT
KHIT . AREREN . R OB REARFENEALRAAFNERAN AT FREREL S F W
E AR TN BEARE m AP A XN BEER AR AR EM R &4
EERBRN N H G % X KPR A ARG AL E U B4R B4 4 8 AL S 2 B,
RVEAE TR U BB BEA 05 AT 4 R = R,

XEBR .- WEEHR; NEE; RENAL; NABME; BGE; EF

R E 4 %S . U443, 32; U448. 36 XEARERD A XEHS:1672-948X(2025)06-0053-08

The Influence of Residual Stresses on the Fatigue Assessment of

Double-Sided Welding of U-Ribs on Steel Bridge Deck
ZUO Hongyuan JI Bohai LI Xincheng FU Zhongqiu
(College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract The new double-sided welding structure is expected to improve the fatigue resistance of the U-rib
welded joint of the steel bridge deck roof, and the existence of residual stress will adversely affect the fatigue
strength of the welded joint and thus affect the fatigue assessment results. In order to explore the influence of
residual stress on the fatigue assessment of double-sided welding, based on the finite element model of U-rib
section of orthotropic steel bridge deck, the stress characteristics and welding residual stress distribution of
double-sided welded joints under standard vehicle loading are obtained. The nominal stress method, hot spot
stress method and structural stress method are used to evaluate the fatigue of double-sided welded structure.
The results show that the double-sided welding has more complex and unfavorable residual stress field than
the single-sided welding. Under the considering of the influence of residual stress, the amplitude of each
fatigue stress increases significantly. Among them, the nominal stress amplitude increases the most,
followed by the hot spot stress, and the structural stress is the smallest. In addition, after considering the
influence of residual stress, the most unfavorable damage site evaluated by the nominal stress method changes
from the U-rib outer weld toe to the roof outer weld toe, and the difference in the damage degree evaluation
results of the other evaluation methods at the U-rib weld toe is reduced.
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