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Form Finding and Internal Force Calculation of the Cable in
Ornamental Suspension Bridge
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Abstract; As an inseparable component, the decorative cable of ornamental suspension bridge
does not carry loads with the main structure. The main cable and hanger rods should have certain
internal force that matches with the main bridge so as to keep their line-shapes. An approach was
proposed for such bridge to calculate the blanking length and tensile force of the cable and rods.
Firstly, a model for the main cable was built with hanger rods simplified as vertical constraints.
Secondly, the tensile force of main cable in each section and the constraining force of rods were
calculated. Finally, the blanking length of each member can be obtained. With a project in
Xinjiang, a partial FE( finite element) model of main cable is established by the MIDAS/Civil to
calculate the theoretical tensile forces and blanking lengths of the cable and rods, and check its
dynamic characteristics. The as-built bridge meets all requirements.

Key words: ornamental suspension bridge; decorative structure; main cable; hanger rod; rod
tensile force
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Fig. 1 General view of the Beiyi road bridge
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Fig. 2 Layout drawing of the cable and hanger rods
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Fig. 3 Simplified calculation diagram
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Table 1 Initial tension of each hanger rod kN

mAr HER PR || A TR SRR
TR | B | )| %> sk 5k

1 96. 38 102 14 53.59 55.5

2 58.17 60 15 53.6 55.5

3 58. 19 60 16 53.61 55.5

4 56.31 60 17 53.62 55.5

5 58.24 60 18 51.73 55

6 56. 36 58.5 19 53.64 55

7 58.28 58.5 20 51.75 55

8 54.49  58.5 21 53. 66 55

9 56.41 58.5 22 51.77 55

10 54.53 58.5 23 51.77 55

11 56.45  58.5 24 53. 68 55

12 53.56 55.5 25 72.36 78

13 53.57 55.5
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Table 2 Theoretical cutting length of each hanger rod m
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Fig. 4 FE model of the full bridge
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Table 3 Natural frequencies of each part Hz
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2 By 0.173 0. 894 0. 889
3B 0.210 0. 903 0. 897
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1 221.8 0.22 221.58
2 206. 1 0.12 205. 98
3 191. 1 0.11 190. 99
4 176. 8 0.11 176. 69
5 163. 1 0.1 163.0
6 150. 1 0.09 150. 01
7 137.7 0. 08 137. 62
8 126 0.07 125.93
9 114.8 0.07 114.73
10 104.2 0. 06 104. 14
11 94. 1 0.05 94. 05
12 84.6 0.05 84.55
13 75.6 0.04 75. 56
14 67.1 0.04 67. 06
15 59.1 0.03 59. 07
16 51.6 0.03 51.57
17 44. 6 0. 02 44. 58
18 38.1 0.02 38. 08
19 32 0.02 31.98
20 26.4 0.01 26. 39
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22 16.5 0.01 16. 49
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25 4.9 0. 004 4.9
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