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Research on construction control of tied arch bridge
considering the influence of the temperature

XU Jiangshun, SONG Yumin
(School of Urban Rail Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to study the influence of the temperature on the construction control of tied arch bridge, and taking the 72 m
concrete—filled steel tube tied arch bridge of Fuxia Railway as the background, the finite element model of the whole bridge is
established. According to the actual construction temperature, the temperature parameters of different bridge components are set
respectively, and the influence of the actual construction temperature on the alignment of the bridge, the tied beam stress and the
arch foot stress are analyzed. The results show that the actual construction temperature has a great influence on the alignment of
bridge system beams. When the construction temperature is high, the vertical deformation value of the tied beam shows a significant
increase, and the core concrete stress in the upper chord at the arch foot increases, while the core concrete stress in the lower chord
decreases. The influence of actual construction temperature should be considered in the construction control of composite system
bridges, so it is recommended that the temperature parameters of the different structures of the bridge could be set according to the
actual construction temperature.
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Fig. 1 Elevation layout of main bridge
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Fig. 2 Section diagram of arch rib
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Tab. 1 Single derrick cable force value

MRS WISKRHLFI /KN HIEE/KN K BRHRBR /KN
DOl 525 745 655
D02 600 863 710
D03 425 844 650
D04 275 818 602
D05 200 809 588
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Fig. 3 Finite element model
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Tab. 2 Meteorological data of Xiamen

Hby/ A SFEREE/C SPEEEERE/C SFHRRRE/C

1 12.5 17.0 9.8
2 12.4 16.8 10.0
3 14.6 18.8 11.9
4 18.7 23.1 16.1
5 22.6 26.5 20.1
6 25.8 29.7 23.5
7 27.8 32.3 25.2
8 27.6 32.0 25.0
9 26.0 30.4 23.6
10 23.0 27.4 20.5
11 19.2 23.4 16.2
12 14.6 19.3 11.9
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Tab. 3 Unit uniform temperature rise and fall parameters °C

R e
T ‘ ‘
Wi FHE MR W FHE HR
TH1 20.0 12.3 10.2 20.0 12.3 10.2
TH 2 12.4 19.9 2.6 27.8 4.5 17.6
TH 3 27.8 4.5 17.6 12.4 19.9 2.6
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Fig. 4 Vertical deformation value of the beam

ﬁ’%‘”fé/m
0 18 36 54 72
0
T 1
T2
10 TH3
£
Z 20
Q
2
-30
-40
Bs5 #HBpWRETHE

Fig. 5 Vertical deformation value of arch rib
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Tab. 4 The stress of the beam MPa
T L/8 L/4 L2
TH 1 -6.0 -7.0 -8.3
T2 -6.0 -6.8 -8.3
T3 -6.0 -7.0 -8.3
£5 BB
Tab. 5 The stress of arch foot MPa
T AE B EAFIREEL A IREEL
T 1 -149.0 -4.5 -2.2
T 2 -149.0 -4.5 -2.2
T3 -149.0 -4.8 -2.0
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