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Calculation and analysis of construction cable force of long-span
cantilever reinforced concrete arch bridge

YU Qianhua, LI Wei, ZHA Jiaqi
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: To avoid the large tensile stress ocurring in the main arch ring during the construction of
long-span cantilever assembled reinforced concrete arch bridge, based on the Niuluhe Bridge with a
net span of 195 m, an optimization calculation method of construction cable force was derived. The
formal analysis was carried out in the general bridge structure analysis software Midas/Civil and the
stress influence matrix in the construction process was extracted. According to the stress control
conditions of the key section of the arch rib, the feasible region of the buckle force was determined by
the formal calculation, and then the average value of the upper and lower limits of the feasible region
were selected as the initial value of the buckle force, which was substituted into the iterative equation
to determine the optimal construction buckle force, and then the anchor force was determined based on
the principle of equal horizontal force. The results of numerical examples show that the cable force
value of buckle cable construction is relatively uniform, the tensile stress in cross-section is less than
1.5MPa and the compressive stress less than 7.0 MPa during the construction of arch rib. The stress in
cross-section can be calculated when the buckle and anchor cable are be tensioned once. This improves
the work efficiency and can provide reference for the construction of similar projects.
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Fig. 1 Flowchart of buckle force calculation
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Table 1 Parameters of arch rib segments
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Fig.2 Arrangement of buckle and anchor cables of the Niuluhe Bridge (unit:cm)
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Table 3 Upper and lower limits of buckle force =~ kN
MmEHms  LRE  FRE |MRET OERE FRE
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Table 4 Comparison of buckle force values before and after optimization kN
MRS AL T e MRM S AL TG etk e MERHS AL TG At s
YKSI 575.48 590.32 YKS8 600.07 602.57 YKS15 1138.10 1090.03
YKS2 551.83 562.38 YKS9 751.46 710.61 YKS16 917.96 890.27
YKS3 500.08 522.57 YKS10 745.39 700.22 YKS17 1350.71 1250.64
YKS4 445.21 463.21 YKSI11 1067.02 1005.85 YKS18 919.42 924.55
YKSS5 462.38 455.33 YKSI12 722.72 725.44 YKS19 1321.45 1295.24
YKS6 531.42 510.57 YKS13 925.34 895.33 YKS20 1053.23 1075.34
YKS7 560.82 545.68 YKS14 826.28 810.64 YKS21 1109.95 1090.27
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Table 5 Maximum stress values of main arch ring section in each construction stage MPa
AL R i AL s
it T IZON IZON it L IZIN IZON it L IZIN IZON it L 2PN IZON
B Bt EUAN A B NNV Ff Bt ETANY| SN} Fr Bx EAS B NV B B ETANV] JE R 7
1 0.161 —0.095 1 0.165 —0.099 21 0.729 —2.880 21 0.655 —3.181
2 0.236 —0.258 2 0.221 —0.247 22 0.639 —2.959 22 0.535 —3.260
3 0.134 —0.304 3 0.125 —0.277 23 0.899 —3.202 23 0.827 —3.522
4 0.110 —0.293 4 0.143 —0.285 24 0.684 —3.286 24 0.594 —3.607
5 0.053 —0.359 5 0.369 —0.409 25 1.053 —3.622 25 0.937 —3.994
6 0.074 —0.403 6 0.103 —0.453 26 0.817 —3.709 26 0.700 —4.081
7 0.014 —0.574 7 0.013 —0.540 27 1.140 —3.961 27 1.033 —4.36
8 0.016 —0.575 8 0.015 —0.541 28 0.928 —4.050 28 0.785 —4.448
9 0.213 —0.703 9 0.178 —0.676 29 0.821 —4.149 29 0.711 —4.547
10 0.239 —0.709 10 0.203 —0.683 30 0.821 —4.149 30 0.711 —4.547
11 0.180 —0.723 11 0.160 —0.697 31 0.722 —4.141 31 0.536 —4.807
12 0.063 —1.175 12 0.058 —1.212 32 0.642 —4.215 32 0.596 —4.940
13 0.289 —1.440 13 0.292 —1.473 33 0.721 —4.397 33 0.686 —5.065
14 0.399 —1.730 14 0.304 —1.828 34 0.652 —4.410 34 0.625 —5.170
15 0.322 —1.773 15 0.268 —1.871 35 0.953 —5.210 35 0.955 —5.210
16 0.771 —1.851 16 0.612 —2.019 36 0.834 —5.241 36 0.813 —5.317
17 0.533 —1.910 17 0.451 —2.078 37 1.226 —6.105 37 1.204 —5.741
18 0.491 —1.993 18 0.394 —2.161 38 1.329 —6.240 38 1.304 —5.875
19 0.713 —2.278 19 0.516 —2.541 39 1.435 —6.452 39 1.409 —6.116
20 0.708 —2.551 20 0.586 —2.221
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