26 12 Vol 26 No. 12
2009 12 Journal of Highway and Transportation Research and Development Dec 2009

: 1002-0268 (2009) 12-0078-05

A, WEEL RBEH, FRE
(1. , 410075;
2 , 410004)

D AT BRI AT R TR EFT AP AR RE R T AR REREY D ARG F P A ®
TT AL SAFED LR G T EMEZIRAREAER G L RXR AL HE M RaAL Z, RAERLRAMEH, KA £
Yk # 2B FRIEFI &, RBPBA BB A RE FEREH, ARAFHNOLZAKE 4B BT 55 B H
AR ZEFE, RESARA EEEREZAR LR FHEEHEBRMERELFE AT TN DL I RRESN X
B, Mt kit Hehdek & A RAEL, BRRERMERK A TEFEREKR, KA KTk dtir 42§69 3 &

5t & o SR AT
DOMRR AR, B R RIBEER R- Bldk; Bah&dsd), ERZKE BARAH
: U445.4; U448 22 .\

Study on Computation Method of Geometric Configuration Control for
Long-span Arch Bridges Constructed by Cable-hoisting

70U Zhongquanl, HE Guojingz, WU zaixin', LI Yuanyuan2
(1. School of Civil Engineering and Architecture, Ceriral South University, Changsha Hunan 410075, China;
2. School of Civil Engineering and Mechanics, Central South University
of Forestry and Technology, Changsha Hunan 410004, China)

Abstract: Some problems involved in the geometric configuration controlling calculation of long-span arch bridges
erected by cable-hoisting method were studied, such as computational modeling, objective geometric configuration
for control and simulating computation of the lifting and installing process. According to the final geometric
configuration, with consideration of the complexity of the interaction of each part of the cable-installing system and
their influences on the structure, the objective geometric configuration was determined by inversely—disassembling
method. Acwrding to the preliminary designed geometric configuration and all deflections induced by permanent
loads and live loads, the length of each umnstressed precast segment was determined. In light of the two installing
methods of precast arch segments in construction, the method of iterative forward analysis and the method of rigid
support and elastic cable were submitted respectively for the computation of installing coordinates and buckling-cable
forces. The analysis result of a practical case indicates that the buckling-cable forces are very close by using the two
approaches, while the installing coordinates differ much from each other. The obtained geometric configuration by
the proposed method agrees quite well with the designed one.
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Fig 1 The flow chart of method of

iterative forward analysis
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Fig 2 Hevation of Nanzhaixi Bridge (unit: cm)
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Tab. 1 Structural parameters for computation

/ MPa /m
C40 3. 5% 10 0.806 8 0.429 4
16Mn 2. 1% 10 0 087 84 0.1412
75 600 0.001 7 0
75 600 0.002 1 0
1 2

2

Tab. 2 Analysis result of Nanzhaixi Bridge during

lifting and assembling

1

1 5.2 44.9 113 108
fem I 105.7 987 1.2 10
1 45 -251  -58  -56
/em 1 -®»7  -334 25  -26
T 561 570 553 536
kN i 632 611 653 655
(1) 1
2 ;
(2) 2
2
; 2
2
(3 ;
2
2
2 2
2
2 2
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Fig 3 Layout of the lifting and assembling system
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Fig 4 Computation modd for each installation stage
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