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Tab.1 Coordinates of hanging point of the main cables in the middle span
Location Side  Hanging Hanging Hanging Hanging Hanging Hanging Hanging  Hanging
/m hanging point near point near point near point at p()—inl near point near point vnear point near
point L/16 L/8 3L/16 L/4 5L/16 3L/8 7L/16 L/2
Hanging point no. - 6/195  13/405  20/615  27/825 34/1 035 41/1 245 48/1455 54/1 635

/coordinate X

Coordinate Y and AY
Case A Y 16.567 0 68.398 6 132.271 6 186.075 8 229.878 4 263.734 3 287.686 0 301.763 8 305.985 5
Y 16.5674 68.3997 132.273 1 186.077 3 229.879 5 263.735 0 287.686 3 301.763 9 305.985 5
AY 0. 000 4 0.001 1 0.001 5 0.001 5 0.001 1 0. 000 7 0.000 3 0. 000 1 0. 000 O
Y 16.567 5 68.400 1 132.273 7 186.077 9 229.880 0 263.735 3 287.686 5 301.763 9 305.9855
AY 0.000 5 0.001 5 0.002 1 0.002 1 0.001 6 0.001 0 0. 000 5 0.000 1 0. 000 O

Note: (D The origin of global coordinate system and the positive directions of axes X and Y are shown in fig. 2. @L de-

Case B

Case C

notes length of middle span, L=3 300 m.

2 N

Tab. 2 Length with and without stress in main cables and reaction forces at the tower saddles

: i i Horizontal i S
. Seli-weight Horizontal Relative Vertical Relative _Horizonta In middle span/m
Calculation . . component component at error inclination of
intensity . error of H . .
cases /N at main 1% Main saddles ofOV malnlcables At Cable length  Cable length
saddles H/N V/N /% [ /rad without stress  with stress
Case A 313 600 2 426 597 776 0 900 864 919 0 0.355 475 510 3 364.005 28 3 374.357 70

Case B 312 638 2426 549 269 —0.002 900 865 004  0.000 01  0.355 482 063 3 363.974 17 3 374.358 25
Case C 313 600 2 430 877 503 0.176 902 488 301  0.180 20 0.355 488 001 3 363.955 87 3 374.358 47

Note: D The wholly precise analytical method is used in Case A, but the quasi-precise analytical one is adopted in Case B
and C. @Both self-weight intensity and reaction forces at the tower saddles are summing value for all cables at a cross-

section.

1 2 b b C B’
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Comparison on common precise numerical analytical algorithms
to determine main cables’ curve shape in suspension bridges and
study on highly effective methods of computation

JING Tian-hu'?, L1 Wei' ,LI Qingning"*,ZHANG Pin-le'

(1. School of Civil Engineering, Xian Univ. of Arch. & Tech. , Xi'an 710055, China;
2. School of Civil and Architecture Engineering, Guilin University of Technology, Guilin 541004, China;
3. State Key Laboratory of Architecture Science and Technology in West China(XAUAT) , Xian 710055, China)

Abstract: The common precise numerical analytical algorithms to determine main cables’ curve shape in suspension bridges
were investigated. By means of comparison among these algorithms and formulae inference, it is found that these algo-
rithms can be reduced to two big categories of analytical ones according to different known conditions that weight intensity
loads of main cables are calculated in terms of their lengths with stress and without stress under the basic hypotheses that
main cables are ideally flexible and the effect of Poisson ratio of their cross-sections is neglected. It is proved that all
methods among big categories of analytical ones are equivalent to each other. Moreover, further studies show that the sec-
ond big category of analytical algorithms is “thoroughly precise analytical ones” and the first is quasi- precise analytical
ones, and the latter one under-evaluates the length of main cables. Both categories of analytical algorithms to determine

main cables’

curve shape have very high precision of engineering as far as the determination of curve shape finished state
of suspension bridges is concerned, but the method to determine weight intensity loads of main cables in the 2nd categories
of analytical ones are more precise and nearer to actual cases, so the 2nd one is preferred choice in actual computations of
suspension bridges. In addition, highly effective methods of computers are presented to solve a lot of transcendental equa-
tions and recurrence operations involved in by the two big categories of analytical algorithms. Finally. an example to de-
termine main cables’ curve shape of the middle span in a super-long span suspension bridge is given to validate the analysis
in this paper.

Key words: bridge engineering ; suspension bridge ;curve shape of main cables to determine; MATLAB
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