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Computation and Error Analysis of Main Cable Configuration of
Large-Span Self-Anchored Suspension Bridges

YANG Heng,LI Yuansong ,QI Chao,ZHOU Xiaolong
School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Aimed at the change characteristics of the main cable configuration of sell-anchored suspension
bridge in construction process, we developed the program of segmental catenary method and parabola method to
realize the accuracy computation of geometrical parameters of large-span self-anchored suspension bridges,
such as main cable configuration, unloaded cable configuration, stress-free length of individual segments, hoist
point coordinates, and pre-bias of cable saddle, etc. The results of the self-developed program and Midas civil
software were compared with a project. The relative error of pre-bias of cable saddle is 11. 3% by the segmental
calenary method and is 23% by the parable method compared with that by the finite element method. We
suggest that the results of segmental catenary method and parabola method should be modified and iterated
repeatedly to determine the main configuration synthetically in construction process.
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Fig. 1 Mechanical model of cable segments under

uniform load (a) segment of cable AB and

(b) micro-segment of cable 1-2
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Fig. 2 Force model of main cable by parabola method
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Fig. 4 Flowchart of calculation for main cable by segmented catenary method
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Coordinates of main cable under dead load state

(% ,y)

No. segmental catenary

parabola method

Midas civil

method
1 (0,0) (0,0) (0,0)
(60,14.646) (60,14.662) (60,14.625)

2
3
4
5
6
7
8
9

(105,28.777)
(150,45.614)
(195,65.200)
(270,38.896)
(345,20.163)

(105,28.808)
(150,45.654)
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Fig. 5 Structural profile of self-anchored suspension bridge (420,8.935) (420,8.950) (420,8.938)
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Tab.2 Coordinates of main cable under empty load state(unit:m)
No. (o)
segmental catenary method parabola method Midas civil
1 (-0.095,0) (-0.096,0) (-0.189,0)
2 (59.540,14.909) (59.502,15.089) (59.557,15.033)
3 (104.272,29.043) (104.292,29.233) (104.423,29.202)
4 (149.318,45.743) (149.419,45.971) (149.346,45.904)
5 (194.420,65.200) (194.496,65.200) (194.346,65.200)
6 (269.954,41.191) (269.989,41.144) (269.919,41.220)
7 (345.183,24.135) (345.032,24.083) (345.163,24.317)
8 (420.167,14.050) (420.110,13.848) (420.152,14.272)
9 (495,10.706) (495,10.451) (495,10.943)
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Tab. 3 Cable under dead load state

stressed length/m

elastic extension length/m stress-free length/m

computational method

mid span side span mid span side span mid span side span

segmental catenary method 615.642 206.080 1.700 0.587 613.942 205.493
parabola method 615.636 206.079 1.707 0.588 613.929 205.491
Midas civil 615.651 206.086 1.696 0.585 613.955 205.501
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Tab.4  Pre-bias of cable saddle and cable length under empty load state

pre-bias of cable

stressed length/m

elastic extension length/m stress-free length/m

computational method

saddle/m mid span  side span mid span  side span mid span side pan

segmenlal calenary method 0.580 614.150 205.567 0.209 0.072 613.941 205.495

parabola method 0.504 614.124 205.572 0.204 0.071 613.920 205.491

Midas civil 0.654 614.168 205.575 0.213 0.074 613.955 205.501
MFEIFFEALIE L, BPRIRES s ik 5 LIU Z, LIU H J. New arithmetic for cable deflection

TN AORKMIEN NRK, ZBE#HLES
Midas civil 719425 H A5 22 55 /N 5 FR 85 T d o A7 A R
%, 2 B R AL I A BRIk I Bk iR
ZERER AR FEN 0. 15 m, IR 224 23%.

4 & &

DT B84k A g e P it 4R 5
Midas Civil H{F TR L RIEAW & T RESJE A
B B M UHE 2 BEEE 0 #r , BEAS A B 5L A
it T 2SR A L

2) 0 Tl 1H AR ZS |, o Be B BE AL A )
2 1 4 AT AR TR B T A TR K H =
B 7 AR R FIAR B T O R 4 R R W A Ak
REHK.

3) 7 BUBHE LR 5 W) 21 B AT 5 B HUR A
B 29 O BOE B S, BT SORE BE D SE TR A5 i
FEITR TR 55 23 S, IR A7 A — E I AR, IE
B 4 &b B0 07 325 107 5 AT BR T VE TH B4 2R X e A
SR BB IR, LA PR E.

B E K-

[1] WOLLMANN G P, OCHSENDORF J A, ILLINGTON
D P. Self-anchored suspension bridges [J]. Journal of
bridge engineering, 2001,6(2): 156-158.

k. EE L AR RN IM]. duat. AR
hi#t:, 2005.

OCHSENDORF J A, BILLINGTON D P. Self-anchored

(2]

[3]
suspension bridges[J]. Journal of bridge engineering,
1999,4(3): 151-156.

EML B A RE RN U AR AT e
S YEREMIIEID ], B K R ACH K, 2013.
s, AR AR 59 TR (D],
Kt KA HE TR ,2003.

XV, XA, BR A 4RI K ) R R
[J]. T J1%.2009,26(6):127-132.

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

and gravity stiffness of suspension bridges[J]. Engineer-
ing mechanics,2009, 26(6): 127-132.
HigEs. B CE R AR T (D] BN
HITLR S, 2004,
SRR KRBT AR AL, B RN IR A 5 Ik
(D] R K54 CA SRR |, 2006, 26(1) -
59-62,66.
ZHANG Z G, ZHANG Q F, ZOU Z Z. Analytical
methods of suspension bride geometry under dead loads
[J].
edition) ,2006,26(1):59-62,66.
EE. AMRERF ELRLIER S MR KR
PrID]. 522 K2R, 2008,
KA. AR R B LY K Rk B
[D]. P FIRACIH A, 2014,
W, AEX R BRI ERLIERT I RS SH
[D]. K B PRACHE A, 2010.
SO, B, R I 4 2B Y A T % AT
BTN ] MR A SRR 2244, 2011, 33(1)
47-52.
ZHANG J W, ZHAO B. Calculation method
iterative analysis on main cable shape of suspension
bridges [ J ].
university,2011,33(1) :47-52.
KIM HK, LEE M J, CHANG S P. Non-linear shape-

Journal of Chang'an university (natural science

of

Natural science journal of Xiangtan

finding analysis of a self-anchored suspension bridge
[1]. Engineering structures,2002,24(12): 1547-1559.
U, TR B A R A A 0 b B B
EHRBF R MBI P EA ¥ W, 1998, 11
(4):42-50.

XIAO R C, XIANG H F. Research on the structural
analysis theory and special program of long-span
suspension [1].
1998,11(4): 42-50.

T A%, B2 TR KA midas_civil W H TR 52
(M. dEnt: ARZZE A, 2011

AL i . %

China journal of highway transport,

1

g
B



