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Abstract. With the background of the Fujiang Bridge project, which is a prestressed concrete continuous rigid—
frame bridge, a construction method for one—time pouring of edge span linear section and closure section using a
hanging basket is proposed for edge span linear section construction under complex terrain. The feasibility of the
hanging basket method is analyzed using structural mechanics theory and MIDAS CIVIL finite element software,
focusing on the main beam deflection, hanging basket structural safety, and internal forces of girder. The study
shows that the one—time pouring of edge span linear section and closure section using a hanging basket has mi-
nor inpact on the mid-span side box girder internal forces and deflection after bridge completion, but has a cer-
tain influence on the vertical deformation of the edge span girder. Therefore, the pre—camber values of the box
girder need to be adjusted timely during construction. Compared with traditional construction scheme, the maxi-
mum increase in the compressive stress on the worst section of the main beam after completion is 15%, which is

within reasonable and controllable range. Considering the safety of the hanging basket, it can meet the safety re-
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quirements during construction by using optimization methods such as adding front and rear suspension rods. The

results show that the one—time pouring of edge span linear section and closure section using a hanging basket is

feasible, and this new construction method has been successfully applied in the construction of the Fujiang Bridge.

Key words: continuous rigid—frame bridge; one—time pouring of edge span linear section with hanging basket;

bridge construction monitoring; hanging basket method; finite element method

Citation format:WU H S,LIU F S,CAO G J. Research on one—time construction method of cast—in—place

section and merging section of side span of continuous rigid—frame bridge[J]. Journal of East China Jiaotong

University,2023,40(6) :54-61.

Wit 55 2 108 Al 8 e 5 0 A R A G Y
TR TR AN B I T 45 R e S, (R R
(14 R SOBF B AT ST AR A B2 S, Bl
TE R I G W L v | XU o BE i 252 W R A D] LA
B 7 R TG R A7 S HG s it T30 3 i I [
FEE 5 0 AT R T AT B X R B B T4
AR 38 H P HE X 32 R AT B A B B
BT PR D A S T B S B I P S L A 3D
B A7 AR — 5 1B A0 S 2R B8 B, R i b S R el 0t
TUFEZRPEAT B BEnt 1, H AT, 75 12 22 WA A9 it T
TP it T AR R S e e R A
TR I R IR, I HEH A B Bk B
i o728 T 7 i,

{EE 15— BB R IR 26 P8 T J0 ik R v b S 2R e
BTG 2R It T30 15 T 2R BEI A SR A FH A% 3l )
RS AL W B T, X AR Ir Ry ik
#,HAE & 7 — 2ol ARIEFSF R I A
PR e ve it 5 FL 2R BE, FROE SR & e BEAY I T T
2 FRHE Tl T B S B T AR B R AR T )

PSS P RSO e e s R B R e 22

() LR B, ARSCES A DU )1 48 4 e s VL KR
e TSI BB 4 R R R R — RV DR AR B R B
MA BB T i IR e B E RN T 42
PERZIR . ARSCRACENE EIUE T8 ik el 474k
TR S I R T e TN e
FRERIRBE T 10 5 B G B it T AR HT 0 T 52k,

JSCA e b R VRO A B T A LR T
FHEHA (56 + 100 + 56) m Ay BAFE A2 A8 4 1 UKL
HERE S SE WA B, DB IR B 5 m, HE 306 t, & T
BRKEH2m,HE 8295 t, FHUHE 54 15.6 m
M 13.6 m, EAFBRE 0 5 BOR HFCA M pE sk, H
AT B R YR R VR T, B T MR e gt
BRI (8%x35+4x4.0) miy 12 MHE,

T VTR A 58 W B T 01 08 500 40 =
B, 1 38 45 PHAR & 50 4 — 38 A9 K T E it T4
TR i B S8, R A O TR B R L, S5 R TGk
R FEAR T B AR e Sl 5 R B s S TR
206 5 AR SCHY FS BT, B2 TR A — Rk e
SIS B KA R Bt T 07 AR SO A
S5l F R Z I BB AR 5 AR AR R

Chengdu A B ¢ D E Mianyang
5 600 10 000 5 600
500  4x400 8x350 1000 8x350 4x400 4x400 8x350 1000 8x350 4x400 500
L2 F F
A B c ¢ D c E
The Earth's Surface Pier28 Pier29 Pier30
Pier27 .
Riverway
Bl FIAFERBEGEE(ENM cm)

Fig.1 General arrangement of the main bridge of Fujiang River (Unit:cm)
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Tab.1 Construction 1# section hanging basket main rod
test results summary table

Maximum  Maximum Vertical
Component name combined shear cumulative
pone ’ normal stress/  displacement
stress/MPa MPa /mm
Diamond truss 151.75 80.48 -11.95
Upper crossheam 64.04 26.80 -11.97
Gatepost couplet 3.85 0.80 -0.85
Oblique flat joint 80.25 14.77 -3.05
Inner sliding beam 117.19 16.98 -13.88
External sliding beam  194.00 28.11 -16.50
Bottom girder 140.94 27.44 -19.53
Lower crossheam 21.26 24.75 -18.10
fear anchor 38.75 38.59 -1.22
pressure beam
Rebar 281.40 -18.02

R2 BIZEEZBREETEFHRESERILCE
Tab.2 Construction side span straight section hanging
basket main rod test results summary table

Component Maximum Maximum Vertical cumu—
pone combined normal shear stress  lative dis—
fame stress/MPa /MPa placement/mm
Diamond truss 177.78 72.29 -11.44
Upper crossheam 59.68 42.63 -11.53
Gatepost couplet 4.43 0.95 -0.87
Oblique flat joint 87.96 16.17 -2
Inner sliding
b 204.08 36.14 -17.36
eam
External sliding 45 67 352 ~18.55
heam
Bottom girder 21.38 30.9 -17.78
Lower crossbeam 30.45 30.33 -0.93
Rear anchor 2132 14 1779
pressure beam
Rebar 282.48 -17.72
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Tab.3 Internal forces in control sections of bridges at
mid-span closing stage

Bracket scheme Hanging basket plan

Critical
etionmomen ST oy Shear
(N-m) (kN-m)

A-A 220 550 0 215 990 0
B-B 91 950 12 500 96 510 12 500
Cc-C 414 110 25 000 409 010 25 000
D-D 241 540.2 18 231.5 306 960.4 18 905.9
E-E 123 052.6 4 231.7 169 595.2 4 905.9
F-F 160 209.8 16 291 102 049.6 10 205
G-G 84 155.2 16 291 51 025.4 10 205
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Fig.10 Comparison of stresses in the girder after the
completion of the bridge with different solutions
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Tab.4 Bridge control section stress in bridge formation

stage MPa
Critical Bracket scheme Hanging basket plan
crossT . Upper :
section Upper edge Lower margin edge Lower margin
A-A -3.6 -7.1 -3.5 -7.1
B-B -8.4 -6.2 -84 -6.2
c-C -9.1 -6.8 -9.1 -6.8
D-D -8.7 -7.3 -1.7 -8.4
E-E -6.4 -6.2 -5.0 -8.1
F-F -4.2 -1.3 -5.6 -1.7
G-G -1.8 -4.5 -2.7 -4.5

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.
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Tab.5 Comparison of deflection data of side span side box

girder

Section Deflection /mm Difference/

number  Bracket scheme Hanging basket plan mm
13 0.52 0.68 0.16
12 6.07 -38.88 -44.95
11 -6.47 -44.02 -37.55
10 -11.15 -41.93 -30.78
9 -11.04 -35.83 -24.79
8 -12.36 -31.99 -19.63
7 -9.14 -24.91 -15.77
6 -6.64 -19.11 -12.47
5 -5.49 -15.17 -9.68
4 -3.16 -10.49 -7.33
3 -1.98 -7.36 -5.38
2 -14 -5.13 -3.73
1 -1.19 -3.54 -2.35

x6 EMERREEHEXL

Tab.6 Comparison of deflection data of mid—span lateral

box girder

Section Deflection/mm Difference/

number g ket scheme  Hanging basket plan ™™
13’ 16.06 16.09 0.03
12’ 22.79 32.55 9.76
1 11.22 20.41 9.19
10’ 1.19 9.75 8.56
9’ -0.74 7.14 7.88
8’ -3.69 3.45 7.14
7 -2.46 3.99 6.45
6’ -0.94 4.79 573
5’ -1.39 3.59 4.98
4 -0.85 3.37 4.22
3/ -0.48 2.96 3.44
2/ -0.48 2.17 2.65
& -0.66 1.18 1.84

Ja T BRI ARG E, i ORI ES 3L/8 1
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