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Fig. 1 Analytical model of wind cable
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Fig. 2 Initial finite element model
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Fig. 3 Correction graph of y-coordinate of wind cable
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Tab.1 Coordinates of wind cable nodes
Node x/m y/m z/m Ay/mm Az/mm
CURLED SCM AT WA SCM AT

Ao —100. 0 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 00

Al —65.0 29. 450 31. 354 31. 354 8.738 16. 030 16. 030 —0.09

Ay —55.0 37.032 39. 096 39.096 11. 159 20. 331 20. 331 —0.10

A; —45.0 43.710 45. 621 45. 621 13. 381 24. 069 24. 069 —0.11

Ay —35.0 49. 393 50. 930 50. 930 15. 394 27.216 27.216 —0.11

As —25.0 53.977 55.022 55.022 17.188 29. 749 29. 749 —0.11

As —15.0 57.351 57.898 57.898 18. 746 31. 652 31. 652 —0.11

A —5.0 59.418 59. 557 59. 557 20. 051 32.915 32.915 —0.11

Asg 5.0 60. 104 60. 000 60. 000 21. 086 33.538 33.538 0. 00 —0.10

Ay 15.0 59.378 59.226 59. 226 21. 837 33.529 33.529 —0.10

Ao 25.0 57. 260 57.236 57. 236 22.298 32. 904 32. 904 —0.09

An 35.0 53.817 54.029 54. 029 22. 469 31. 687 31. 687 —0.08

Ar 45.0 49. 147 49. 606 49. 606 22. 356 29. 909 29. 909 —0.07

Aqs 55.0 43.361 43. 966 43. 966 21.970 27.603 27.603 —0.06

Ay 65.0 36.566 37.109 37.109 21. 319 24. 805 24. 805 —0.04

Aqs 80. 0 25. 000 25. 000 25. 000 20. 000 20. 000 20. 000 0. 00

2 HEIRAERAK
Tab. 2 Calculation cases and iteration number
HH B 1 B 2 EAEIERR] Bf 4 B 5 Hf 6

As By AR /m 30(45/717) 40(40/275) 50(67/239) 70(125/312) 80(169/418) 90(231/976)
ARk PL S /RN 30(87/233) 35(91/240) 40(92/243) 50(93/245) 55(93/246) 60(95/246)
Aps By AR/ m 0(112/205) 5(100/204) 10(92/218) 20(93/239) 30(91/310) 40(92/325)
Aps B 2 AAFR/m 0(125/207) 5(115/223) 10(109/232) 30(80/252) 40(70/257) 50(64/315)
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Tab. 3 Coordinates of wind cable nodes

y/m z/m

x/m
ERIEN THEAE WA RGN
—100. 0 0. 000 0. 000 0. 000 0. 000
—75.0 21. 807 23.534 3. 946 9. 365
—55.0 37.555 39.933 7.436 17. 206
—35.0 49.723 51.477 10. 623 23.422
—15.0 57.481 58. 166 13. 455 27.605
5.0 60.012 60. 000 15. 841 29.519
25.0 56.953 56.978 17.677 29.177
45.0 48. 688 49.102 18. 906 26. 843
65.0 36. 069 36. 370 19. 548 22.967
80. 0 25. 000 25. 000 20. 000 20. 000
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Fig.5 Overlook and vertical view of suspension bridge

with wind cables
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Tab. 4 Coordinates of wind cable nodes

Node x/m y/m z/m | Node x/m y/m z/m
1 —210.000 —25.000 40.000| 14 13.320 —8.939 5.948
2 —146.520 —17.920 23.744| 15 26.640 —9.190 6.393
3 —133.200 —16.452 20.630| 16 39.960 —9.604 7.135
4 —119.880 —15.095 17.812| 17 53.280 —10.172 8.173
5 —106.560 —13.855 15.291| 18 66.600 —10.889 9.508
6 —93.240 —12.736 13.067| 19 79.920 —11.745 11.139
7 —79.920 —11.745 11.139| 20 93.240 —12.736 13.067
8§ —66.600 —10.889 9.508| 21 106.560 —13.855 15.291
9 —53.280 —10.172 8.173| 22 119.880 —15.095 17.812
10 —39.960 —9.604 7.135| 23 133.200 —16.452 20.630
11 —26.640 —9.190 6.393| 24 146.520 —17.920 23.744
12 —13.320 —8.939 5.948| 25 210.000 —25.000 40.000
13 0.000 —8.854 5.800
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A practical method for shape finding of spatial cable curves

of suspension bridges

MA Zhao-yu, XU Fu-you", TAN Yong-gang
(Faculty of Infrastructure Engineering, Dalian University of Technology.Dalian 116024 ,China)

Abstract: A practical method is proposed to overcome the limitations (such as sensitivity to initial values
and easy divergence) of the existing methods (i. e., segmental catenary method and finite element
method) for shape-finding of suspension bridges with spatial cables. This method is based on the finite
element model of 3-dimensional cable-hanger system and takes the coordinates of cable nodes and the
internal forces of elements as unknown parameters. The initial iterative values are determined by the low
elasticity modulus method and the spatial cable shape is calculated by a nested loop which updates
parameters in the inner cycle and erect coordinates in the outer cycle. Three numerical examples verify
that the accuracy of this method is consistent with the segmental catenary method, but with fewer
iterations, more stable convergence, and higher efficiency,and it can also be used to analyze the spatial

cables with longitudinally inclined hangers.
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