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Welding Process and Impact Analysis of Circumferential Seams in
Steel Box Girder Construction

ZHAO Yue, WANG Chong, GUAN Xiaodi, FU Yingzi
(School of Civil Engineering and Architecture, Xi’ an University of Technology,
Xi’ an, Shaanxi 710048, China)

Abstract; As the main bridge type of urban bridges, steel box girder bridges are usually constructed by
factory prefabrication and on-site hoisting and welding. During the welding process, the deformation of
steel due to rapid heating and cooling may lead to uneven bridge deck and stress concentration in the
distortion area. In order to improve the welding quality and post-weld working performance of the butt
weld of steel box girder, a steel box girder bridge in a city was taken as the research object, and the
double ellipsoid heat source model was used to simulate the finite element welding process. The influence
of the welding sequence of the circumferential seam for the steel box girder assembly on the stress and
deformation of the structure was analyzed, and the optimal sequence of the circumferential seam welding
was proposed. The results show that different welding sequences have little effect on the vertical
deformation of the steel box girder roof, but have a significant effect on the welding residual stress.
Optimizing the welding sequence can significantly improve the welding residual stress of the top plate and
the bottom plate, and the residual stress of the top plate is obviously smaller than that of the bottom plate.
The comprehensive analysis shows that the optimal welding sequence is first bottom plate, then web, and
finally top plate. After the priority welding of floor to form a whole, the restraint effect of the web on the
roof can be enhanced, thereby reducing the vertical displacement change caused by welding.

Keywords: steel box girder; assembling; circumferential seam; welding; finite element analysis;

deformation ; residual stress

0 3%
TRE AT AT A D i TR RS2 IR R
* RV AR T ) — B0 (2022)Q-366) WFRER S ek AR R et e BT

'] B O, P -mail ; unscmike . com N N AL, ST
T gy T Frmails s @163 Tk B M R T T B i



2025 No. 8

BB AR R DR T PR AR e e S e BT 41

Periti T o=, A48 3% e 7 A R AL e AR B2
FE VIR 27 234 2 0 B A AP it ot A o ) S 2 i
R PR TR IR 5 | RS (7S T 1T B SO AR 3
MRS A8 Ak 7 o B P AR ) R PR LA e A S i
W TARIRAS A M RE M DGR R 3R 4R = A 22
XA BN L Yol D X S A R R AR T R 03 ) 1Y)
SN, JEANAR G T 2 56 T ) B

B2 R A B A IO g RN B A 78 T R B ) 4
B CHER R MRS SR AN ) S AE T
(0 1780, 7™ B 5% MR ARLE 2 M T BB 1 & #°) X)
Pt T 0 W D BRI AT T AR R R R A
52 55 4030 R 57 i 2 (9 R 5 800, I S T X 45
FRFIEm . X355 LA KA R R A 4,
5 B TSN W BT T ik MO AR R
B ) A DUIE S8 SRR AR A A 4, S BT T AR
SR IR B AR N ) A AT R R S e, 2R B
SEHIOUR AR G TR AT T R B A AR A TR
TEAI bR A N 3 04 43 A B, i ) KR 42 | Ak A
SRR i KT B A N ) O S OB BB ASGIOY §1) 1 9%
TR R, FAME " T IR-ZER A
VARSI AT T R SR AE U R A7 T R S 4 AL AR
BRI IR 1 3, 45 B 38 B Ak 1 3R AR B 1 43 A
WU, AR A 5 8 R e A R A4 R LR e
TETHRAS T — 5 WA (BN T A4 B2 100 5, W9 A
A e R T BN TR 4 R % 55 4 Y 19 45 1k
ARDE TGS B 715 B P e A5 o0 A X e R 25 K 1) 52
W4T Z ELW AT, JCHR X SRR R e i i v
BRI B, R0 5 28 22l TR
2B , X R BUR A AR R R AT

A K AR T, DR AR S AT R
FEAE IR AR ) BT AR R )8, A 2
YR A RE 1 5 e 2 1 it AR AL ik, B T
SENUEE 43 BT Re 0 it v, R R e 7 B AR 4
T TR R R o) o v AR S B AR 7 T RS T R AIE
RTINS A58, B Ik 4 oo A P RIOR R 4
I I FEA B AR TR AR
R T JR AT 5, SR FH UUAME 35Kk A 0 A 7 3t <7 8
BEIRIE A PROTRIAY | ASTDL A 2 X He PR A I b
T | A AT AR IGE 3 %ok 45 ) 728 T T I ) 1 52 W), - 4
HH B O B PR A I SR AR KR Y
1 TE#HR
1.1 WHMA

DABETT B 3 55 3% S A A AR I 0 42 (LI
1), ARG B R 42m +60. 2m+36m, F 55 17m
(WL 2) B P B 1L Tm, S A B 2. 5m, R

FH R Wy e 2o 1 B A 5% 2R FHOBUA WL 28 i Al
W, TS 20mm , KRS 26mm , 57 5 40 T
MR IR 2 26mm , AR JE 20mm , H Al /B 16mm,
U ME 8mm, FEEM TR Q355D 7E4NAH %2t T
AR b 3 R 0 AR R AR R T, X
— I R T T8 U 1) ) AR A, A
FETVOA A Al B A Al R 42

/ 138.2 ,
t

2, 60.2 . 36|

7 7 7

[T 11

E1 WEREHHE(HA:m)
Fig.1 Full-bridge layout of steel box girder(unit:m)

P 17 ,
\YLVARVARV] VUUUTUUUUTT
0o 00O
..........
¥ ¥t ;

485 23 ' 485

B2 NEREEE(Fm)

Fig.2 Cross section of steel box girder( unit:m)
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Fig.3 Hoisting and splicing process of steel box girder
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Fig.5 Heat source model of dual ellipsoid
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Fig. 6 Finite element model of U rib welding
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Fig.7 Comparison of measured and simulated

values of residual stress
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Fig.8 Construction program for welding sequence of

circumferential seam in steel box girder sections
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