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Force Analysis of Open Web Triangular Area of Ganxi Super Bridge during Construction

SUN Kegqiang', LI Baifu', XUE Qilin®
(1.CCCC Second Highway Engineering Co., Ltd., Xi’an, Shaanxi 710065, China; 2.China Railway Bridge Research

Institute Co., Ltd., Wuhan, Hubei 430034, China)

Abstract: Ganxi Super Bridge is an open web continuous rigid frame bridge with a main span of 300 m, and
the upper chord box girder in the open web triangular area adopts the post support of a few telescopic columns
with the hanging basket for suspension casting. The lower chord box girder adopts the full cable-stayed buckle
method with a hanging basket for suspension casting. To analyze the force characteristics of the temporary
structural system in the triangular area during the construction process using this method, the force variation
law during the construction process of the temporary structural system in the triangular area was summarized to
verify the effectiveness of the construction method, and the optimal time to remove temporary buckle cables
and support columns was proposed. The finite element structural analysis software was used to simulate the
entire bridge construction process. The results show that the force of the structure meets the specification
requirements by using this construction method. During the construction of the triangular area, the upper and
lower chord box girders constructed are mainly compressed, and there will be a temporary and slight tension
state during this period affected by the concrete pouring of the next section, column roof support, buckle cable
tensioning, and other processes. When the closure of the triangular area is completed, the section of the box
girders is mainly compressed, and there is slight tension in some parts. After the closure of the whole bridge,
the box girders in the triangular area are in the full compression state, and the compressive stress increases

significantly compared with the closure state in the triangular area. After the removal of temporary cables and
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columns, the upper and lower chord box girders have obvious stress redistribution, but they are still in a full

compression state. The peak value of temporary cable force appears before the closure of the triangular area.

After the closure of the triangular area, it generally shows a downward trend and rises near the demolition.

During the construction process, the support force of the rear temporary column generally shows a downward

trend, and the front column shows an upward trend. The support force of the column near the demolition is

greatly improved. After comparison, it is recommended to remove the column first and then the buckle cable

after the closure of the whole bridge.

Keywords: Ganxi Super Bridge; open web continuous rigid frame bridge; triangular area; temporary buckle

cable; support column; force analysis
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Figure 1 Elevation layout of main bridge of

Ganxi Super Bridge (unit:m)
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Figure 2 Triangular structure layout (unit:cm)
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Figure 3 General elevation layout of temporary support system in triangular area during construction (unit:cm)
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Figure 4 Construction method in triangular area
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Figure 5 Finite element model of construction process
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Figure 6 Results of maximum tensile stress of main
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Figure 8 Results of maximum compressive stress of

support column (unit:MPa)
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Figure 9 Results of maximum tensile stress of

temporary buckle cable (unit:MPa)
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Figure 10 Stress envelope diagram of upper chord box

girder section
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Figure 11 Stress envelope diagram of lower chord box

girder section

F P10 AT R s = A DO T R v, b 5 A SR AT
G PR 1 KAE N 0.7 MPa, f T 11732 B, i J2: [
D b5 117 B BEOR B B A ) TR R 5 1R AROR , & Be it
T AR rh R T B T BB LN ) 5 b SR ) R
{E9—9.0 MPa, {ii T 2732 B . & B/ ARG, th T 32
ST REFITIURI 1] 507 T3 B9 4G R T, R S T
Jith T e v 32 AL 52 IR, H B BN ) Y T
O Ja 21 Bk - B SUB B TR B - A Al R T
AT R/ OIS AR B TR H R I (8] B4 52 B, R
8 T B fin TR 2 1) TURE ) AN SCTRSE AL I 337 06 ) B
RO 2R e A8 g 2 AR 25 o i B S 4% 37 R 9 138 8 A
T 5T~ 127 BB AR T B R A S R B , AT C R R
Benl LR Z it T B HE 8 15 1R 5 L3 FE Ay 48

b SRAR AR T ALY ) e RAE N 0.9 MPa, {3

T 5 R B e ng ) B KAE N — 5.5 MPa, i T 1732 B .
EFEBAG A, FaX R AR Tk R v E A T2
FEARAS , Hh BRI 7 0 B B Ry 1% 9t B al o L S 24
WGBS A ST T, B T T I R 5
FER A TN IES AR R T & T
Ny BEE T — T B iR & i BE AR, BN g BRI

T LT AT i T R e, R 5% A SRR b 2Ry
J1 8 KAE K 0.8 MPa, i T 273 Bt , K I 1 e KAE K
—6.8 MPa, i T 1" Bt . A A BIAIAFH, T 5246 BT
e T LA T B, BRTOUTHI N ) 1F B AR AR 2t R
7 7 08 T 00 A e i v % BT e+ e AR, PR E TR+
o 7 75 AR B 3 A JL A T B A A K T it
TR R AR IE SN T RB A E RN R
SR N EE DA I B BTG S TS0 A = A IA
JHE R BREIUR E + 7% 2 RORAS . BiE T %482
A BE 3G I, F0E 7 AR A A RNl ) ) 28 0N
el AR % B TR e 0, ) 32 ¥ 1 R, A P Bz RS
J S0 TR G B Ak el TR A BN R TVOR H B
ZPLRA N R EZ R G E N, R
PR AL 1 5K B ) BE A% A0 52 TOUOR 47 B 4 1 He g F3 7K o

TR A P AE R BN ) 5 KA R 0.2 MPa, 7
T ISR B, AR B R BRI Sy, B e KA N
—4.6 MPa, i F 173 B . BAEBAAGH, T 2/ 2
TN 2% e W ) Fe /NVIRES AR Fn R sk F T, T
R R I, HE T AR R B AR R 1
R (A TR0 R N BN B A TS 2 G B i T, 5
JI& S 1 g S 20 1 G R L B T 1% A SR AR it T
IR iR 2 N =Y (VR IR SN[
5 E/MEBAEIR .
34 ZARHERESXBEIMEE NS

= KR B TS B R R L R BB T
2 TR A e SE L, AR HEAT = A IX SRR R
WA T, AR a3 B B AR R e i T AE S R 8 S
BEAT o B AR T O < SeHRBR S8 ST AR R BR A
Fo AE HR B YR GR I X e BE G ) 2 B )
AT B 2 B 32 %o Kt R AR B

TEI = DA e 58 B 8 A e 58 B = A XA
F it T8 1 3 DG B B B, R L = A XA
1 LA b 4% it B B 3 43 A AE B, 53 B 48 SR AE A 0
Jit T3k e i R ) AR AR . A AR AR 12 13 I



LR L,F R ARBREEM = ARE OB A5 185

BB

3" 4% 57 6" 77 8% 9 107117 127137

W F1{E/MPa

— LG =AKHk = LSRGk
== PSR SIHARRE < T4 = A XAk

= NGl E —o— FEANR SCAHRR G
B12 =ARLZEREXENERE NS/
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Figure 13  Stress distribution in key stages of lower chord

box girder in triangular area
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Figure 14 Whole process variation curve of buckle cable force in lower chord 6" and 11" beam sections
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Table 2 Variation of column support force
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column in triangular area
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Figure 16 Variation curve of column support force in 4* and 10* beam sections
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Table 3 Comparison between measured and calculated stress of characteristic beam sections MPa
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Table 4 Maximum stress value of main beam in each scheme
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