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Analysis of Controlling Cable - stayed Bridge in the Whole Process of
Construction and Maintenance
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Abstract: Based on the maintenance project of a PC cable — stayed bridge the simulation analysis of cable
stayed bridge in the process of construction maintenance and strengthening is conducted using the GQJS
software. The status of the structure before maintenance is simulated according to the parameters of cable
forces alignment of finished bridge displacements at top of pylons concrete stress of main girder and bridge
seat connection failure. The structure parameters are corrected according to the defect of bridge structure.
The weakening and recovering of sections bonding steel plates strengthening by external tendons and
adjustment of cable forces during maintenance are stimulated. The corresponding calculation result of this
bridge in service stage after maintenance is presented. The monitoring result shows that ( 1) the improved
alignment of its main girder meet expectations after maintenance and the force distribution of all stay cables
tended to be more uniform; Therefore these results illustrated the desireed structural goals of the
construction control work of maintenance and reinforcement has been achieved well; (2) all the changes of
the concrete stresses in main girder the displacements at top of pylons the cable forces of tension rocker
bearing in maintenance are in the permitted range. Therefore the desired structural goals were achieved in
the construction control of stay cable force adjustment and the structural safety is ensured.

Key words: bridge engineering; cable — stayed bridge; GQJS; maintenance and strengthening; construction

control; structural analysis; structure parameter

12013 -07 - 11
(1983 -) . ( jerseyzou@ 163. com)



4 : 101

1
PC ) . PC 260 m
PC R N
! 1 512. 4m
N N R 25. 15m+99. 85 m+260. Om + 99. 85
PC m+25. 15 m, 2. Om 14.
5 m 55. 5m 2
44 N 2
o PC 176
° ° Py ( ) P
( )« Py ( )« Py ( )« Py )« P
( ) Pi. P,
N 0 -20 -100
2. 5 kN/m’ 1987 12
25 a.
1200 el e ’
190 9ess0 260.000 L 99.850 3;1;'5” 'Ifﬂ”

i e fiig 2 51018

12.484

P R
‘BB FRER P

1 PC (  :m
Fig. 1 Elevation of a PC cable —stayed bridge ( unit: m)
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Tab. 1 Vertical displacements of main girder before and after
maintenance (unit: cm)
(2009 9 14
19 °C) - (2009
3017 10 «C) 9 C
@
(4) ) D+®
-4.9 0.34 -4.6 -5.3
14.6 -0.99 13.6 13.8
10 mm -2.3 0.34 -2.0 -3.2
1 1 1.1 mm 2
1C 0.38 mm 0 3.
(2)
° 2 o N
(5)
2007
2 ( : cm)

Tab. 2 Horizontal displacements at top of pylons before and after

maintenance (unit: cm)

(2009 (2009
3 17 9 14 9 C

10 °C) 19 <C) ®

_ +3 -

@ ® 2-© @+3@-0

6.7 0.7 1.0 -6.0 -5.0 -4.8

5.4 -1.4 1.0 -6.8 -5.8 -4.9
1. 1C 1.1 mm 2.
(3)
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