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Torsional calculation method of spatial cable with
consideration of tension-torsion coupling effect
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(1. Hubei Provincial Key Laboratory of Hazards Prevention and Alleviation, China Three Gorges University,
Yichang 443002, Hubei, China; 2. School of Civil Engineering, Southwest Jiaotong University,
Chengdu 610031, Sichuan, China)

Abstract: Because torsional stiffness of main cable which contains a plurality of steel wire is
affected by many factors, there is no reliable calculation method for spatial cable torsion at
present. The chief factors influencing torsional stiffness were analysed in this paper. The
analytical calculation model with consideration of tension-torsion coupling effect was established,
and the formula of resistance torsion moment of main cable caused by tension torsion coupling
was deduced. On this basis, the influence law of main cable radius, tension and torsion angle on
torsional stiffness was discussed. The impact of torsional stiffness, cable clamp rigid arm,
suspender tensioning sequence and cable clamp preformed angle on main cable torsion angle was
analyzed from the perspective of construction control. The results show that the torsional
stiffness of main cable presents nonlinear growth trend during the system transition with the
increase of tension and torsion angel because of the influence of tension-torsion coupling effect. In
the construction control, in order to reduce torsion deformation of main cable, the bias angle of

cable clamps can be set towards the rotation direction of cable clamp at the stage of finished
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bridge at the time of assembly. The active control of the main cable torsion can be realized through a

reverse torque to the main cable, that is generated by applying the hanger force to the rigid arm of cable

clamp. This method can offset or reduce torsional deformation of the main cable. 11 figs, 10 refs.

Key words: bridge engineering; suspension bridge; spatial cable; torsional stiffness; tension tor-

sion coupling; torsion control
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Fig. 1 Analysis model of tension-torsion coupling for main cable
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Fig. 2 Influence curve of relative torsion angle on

torsion resistance moment
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Fig. 3 Influence curve of shape radius of main cable on

torsion resistance moment
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Fig. 4 Influence curve of initial axial force on

torsion resistance moment
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Fig.5 Influence curve of free torsion length on

torsion resistance moment
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Fig. 6 Calculation model of torsion angle of main cable
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Fig. 7 Computation comparison of torsion angle of main cable
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Fig. 9 Influence of cable clip’s rigid arm on torsion angle
H A R A e — B R AT 5K AL mRm W Rk
FRALA ORI T S AR A F A R AR . R
AR AR, H R SEW R R AR/ W R 2=
BRICPIC . ST 2L Rk b o i E 80 % R aefl
128 B 2 AR AR T T AN AR B 12 2R A% 32 31 JHC Al 48 1T
b FRS b ARSI AR R B b R T R 8 Y
NP W 2e bk LEVR AR PN i SO
A BUEME AR . AR A R 5 07 S0 32 48 rY 4
e ILT A

P10 25t 7 DA 3 1] 5 vh 5 o) L DA b o) A 2K
RERYES WIE X S DA I PO St iR g !
FH 2 T 7 280 N Y T2 B HLEL A SR AR TE] Y . T U JE
T AR I A SR LR T oK de 40/ P I 46 1 4 A
FARRXE LSS IR o B 55 — A A B2 R 130, DA o [m]
iR STAT I S N 73 [ ks i S o
TE T NI v 1) 1 B8 5[] 38 2P 42 28 R e IF Bk i i R
INF o Bl 85 AL AL i I A A g 22
I 22 AW R A s S A EE HES T 2 T i T
5o T S TR L5 I A B 1 R AR L D) A AR T A 3
22 7 H AN 22 FURE AR 1 AR R R A e ) Y T 5 B
KA AR T LT R AL

_Q£: — R

BB B
—0.10F

—0.15F
—0.20F
= —0.25F
—0.30F
—0.35}
—0.40

B

E LR f/rad

—140 —120 —100 —80 —60 —40 —20 0
P AL E/m

P10 R IR YT X L A 5

Fig. 10 Influence of hangers tensioning order on torsion angle
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Fig. 11 Influence of bias angle of cable clips on torsion angle
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