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Segment Connection Mode for Stiffening Girder Hoisting Construction of

Long-Span Steel Truss Girder Suspension Bridge

SHAO Guangmiao,PAN Quan,YAN Donghuang’,XU Hongsheng

(School of Civil Engineering, Changsha University of Science & Technology, Changsha ,Hunan 410114, China)

Abstract: In the process of stiffening girder construction of a long-span steel truss girder suspension bridge,
different connection modes of stiffening girder segments will directly affect the internal force, alignment, and
bridge state of the structure during construction. By taking the construction of the stiffening girder of a bridge
as the research background, the finite element model of the whole process of the bridge was established. The
advantages and disadvantages of the segmented hinge method and the segmented rigid connection method were
compared, and the two-two segmented rigid connection scheme was proposed. On this basis, according to the
changing law of steel truss section alignment and lower chord opening in the process of stiffening girder
hoisting, the idea of synchronous operation of “rigid connection for small segments + rigid connection for
large segments” was put forward. In addition, the system conversion process scheme between stiffening girders
was developed and implemented. The test results of the real bridge verified the correctness and feasibility of the
analysis method in this paper. On the premise of ensuring the safety of the structure and the reasonable state of
the bridge, it could save the construction period and reduce the construction cost.

Keywords: suspension bridge; main beam erection; stiffening girder connection; temporary connection;

synchronous operation of “rigid connection for small segments + rigid connection for large segments”
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Figure 1 Bridge layout(unit:m)
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Figure 2 Section view of main beam of plate-truss

composite structure(unit:m)
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Figure 3 Finite element model of whole bridge
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Figure 4 Temporary connection of upper chord

during site construction
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Figure 5 Temporary hinge distribution
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Figure 6 Internal force envelope diagram of slings with

different connection modes
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Table 2 Comparison of closure status of three connection

%

"

modes
I B e AN BV AR e T
VES R )
/%t e R /B PV g
B E RS 52 0 SR 1%
R 4 1k 26 26 Jay s s T B
= =Rl 18 34 Jei 38 T [

(a) BB (b) 195 4 1 422 7

(¢c) = =Ml3eg:

E7 AREEAXFEERBEREE
Figure 7 Hoisting of bridge decks with

different connections
4 ARAHT R P BOK B B R AL AT

4.1 KERIZERYAERE

TETM SN 5 i 2 W], R B B MR 25 5 I 2h 22 )
P, R BLAL TR KR A s N S B i AOR
RERI LB, B AR TR B B, 2
Je AE 1D B J 45 A AN I ke 52 R A B BT 2R
B o AN S 5 2R 0], e SR A B A (B [ Br AL s
BB ZIE 5 M LT L B [R) s 3, A HTA R
JLoI T R AT BE M 75 R S PR T A AR G OO,



% 64

By R, F KRR ERB R M EFER I YR EREFT XL 195

SUR KSR NI BB 7DV INES I TR U N L | B B
TE 5 BB R TE — EOAAR S | b st nT 1 A 30 43 B Wk
[ B A Y R Y I Bk A N R P
AL BB B R T B T E

FE N 2 G i i Torb s L SR P B W
$e A+ R BeW 42" 1y Jr kA7 57 Bt 4% |, 76 ik il T3k
TR G54 327 Ty A 0 HTHR T 98/ I B 4 A R

FEIN SR w5 0, BB IE T MBS &
AR Ry A IBAS S it T AR v 408 AR Ak LK
8,24 s 2k 2 722 J22' 5 BEmt, b I £ R L
PR S B HE W A o BT SXA I AR 5
WE, FSZAFIF 1 K /N WL E 9, i K1 &R 1 B 5 J2
BB R AT K2 3RO 2 B 5 U3 W B R T 5%
FETF T, ABC IS HE . 4 &8 022 J22'5 Be et , B &
A3 BT BEFEHF OV FE D T B Bk B0 AT L A AR
Wil YT B R o ke B ) R sX AT T 1R B0 i it
Jiti, T B9 B3 D) 2 Sy I 1 8 431 B WA e e o AL o

990.5r1
990.0
= 989.5F
o
2 989.0
Bk
H L R IE
988.3 o119
988.0
-1 %6 J23
987.5 . . | . . . )
0 100 200 300 400 500 600 700
XA (R85 0 JUs ) /m

8 MHBPHEILBRAERET
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during construction
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Figure 9 Variation of lower chord opening width
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Figure 10 Rigid connection force of lower chord
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different hinge positions

43 KERZEXBIESR

LI 8 S8t T A LA I 3k O Btk R AT
T B[R] 4, 75 I 2 i 31 95 T AT BE i R Be W%
P /0N B R 3 42 R 2R B 38 O R B Ik T 1A R LR
FHY B i 26 T BB A A9 THD 2R e T S MR s 1] ] A A
b AR E R B A AR A ML HERE TP AT

(1) A 2L 26 X il B B, 2R FH 48R i WLt 47 3
T TR B0 o 2 RS B A R AR T M A A Y ) 3

2R .
(2) FEIm 31y Be i A i 72 P AT e 147 20 3 i
I R R e 4

(3) 4 I B 75 T Al 1 2he K W TED R T i 45 4 o 2
W B 56 B 6 5% I I A 1A 2R e 4

(4) 7€ 0940 2 1T 58 BRUIT A I o 858 ) AR R e 4

K HIXE R e 0 5 2, im0 5 2 5 40 # 7
FP N 3 i .

EM B, A EMRS 5% 07, EHEm N
[ 1 N S SN -4 & RS D s S B 214
K, A it T ik 8 e R B AR . BEEEE B R
KOFHE B 1 m A7 B bR SR AT 1 et T R v
YL 3 43 AT, A5 SR & 12 B R o

MNE 12 0] F )« AT 2t T A v, b s AR e K
P 7178 78.4 MPa, fie K W 128 55.7 MPa, 1 SL7E
2o RN VA BT o s R~ o ST NP S R ST N

o DA AR R DR DA SR A T O 2 3k D i il 5 422 7 5, W
e BENFT 08 DL 1 R F B B AR AT PR N J7 , 52T 3% T1 8
T A AN I AT 78 A2 B9 R

R3 REIRFHEFR

Table 3 Recommendation of beam erection sequence

T BAEN A T AR N2
1~2 M3 0.1 27 W% K16
3 Ml 4% KO 28~29 M J18.J19
4~5 M I2.I3 30 W2 K18
6 M4 K2 31~32 245 120,721
7~8 GRS INE 33 NIl K20
9 NIz K4 34~35 422 J23
10~11  M%J6.7 | 36~40 W% K22 K1.K3 K7 K9
12 N4 K6 41 2 124
13~14  M%EJ8.J9 | 42~43 K11.K13
15 NI K8 44~45 1 %% 726 .27
16~17  M#J10.J11 | 46~50 R K26 . K17 K19 K21 K23
18 Wi 4% K10
19~20 B3 712,013 51 725 5
21 Wil $ K12 52 NIl K24
22~23 M J14.J15 53 T 2R AT THT IR Tl
24 NIl K14 54 W2 K5.K15 K25
25~26 Mm% J16.J17 55 by AR
801 o o AT
60F toono, o A
g
=
R
>
X
i

100 200 300 400 500 600 700
XA bR (BF 35 59 J500) /m

B12 ZHAEAOEEKE

Figure 12 Stress envelope diagram of chord
5 ITREIKIE

R B UEAS SC AR BT AE AL T SR AN 1/8.1/4
1/2.3/4.7/8 5 54> Wi TH A7 & N ) A% @&, 1 Tt T
T AR T R g AR g W 2 IR A B A AR AT S
FRAL o SEDNEE W AE et B rp 5 rp Bk AF e K
JERN 71 52.7 MPa, fie KHiR 1 61.3 MPa, tH BLAE 7 5%



% 64

By R, F KRR ERB R M EFER I YR EREFT XL 197

9. J9 B B b B AZAT AL /N T AH 78.4 MPa,
0 R AN ZR R it T 4 5 AR v, 0 4k b T A S A 1
NTHEBAE .

e 4 M WA 2R A 4 W0 58 L LA, % #F ThT £k
FEHEAT N, 5 1 e S PR B Al 1) B2 1, 6k A PR DG
I TR EAT B A, 55 S 2 X L A 8T 18 BT

992 10 E
= He
= by
i =
= 5
& 1y

K

=

g

kS

E 5
o By
7 4
§ 988} ' 27
.~ )(Q

987 II|I| ll“ L |lIIIIIIIII-I""III"II“I 0 E_%

0 100 200 300 400 500 600 700
A7 g o 25 5 4% /m

E13 &Exftt5E£EE

Figure 13 Alignment comparison and difference
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