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Wind cable parameter analysis of arch rib limit cable

YU Qianhua,ZHANG Tantan, ZHANG Jiaqi
(School of Civil Engineering, Changsha University of Science & Technology , Changsha 410004 , China)

Abstract: In order to solve the problems of imprecise cutting length and spatial coordinate positioning
of wind cable during construction, a simplified model of arch rib was proposed under the action of wind
cable and wind load, the horizontal force of the wind cable along the transverse direction of the arch rib
bridge was analysed using the force method. Based on the parabola theory and the catenary theory, the
relationship between wind cable arc length and arbitrary anchor position was deduced. Two theoretical
values of elastic elongation were calculated using the Hook's theorem, the stress-free cable length was
then calculated considering the relationship between arc length and elongation. Taking the minimum arc
length of wind cable as the objective function, the optimization model of ground anchor position was
established. The result was compared with that of the finite element software ANSYS. The results show
that the arc length and stress-free cable length calculated by catenary theory are closer to those of finite
element method, determining the spatial coordinates of the cable. The method is accurate and easy to
calculate. This study can provide reference for engineer in the process of cable calculation, guiding the
construction.
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Fig. 1 Structure diagram of wind cable system
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Fig. 2 Simplified mechanical model of wind cable system
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Fig. 3 Diagram of relationship between buckle point and

anchor point
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Fig. 4 Structural calculation diagram of single wind cable
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Fig.5 Optimization flow
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Fig. 6 Schematic diagram of hoisting segment of arch rib
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Fig. 7 Finite element model
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The horizontal force of the wind cable along the

4.1

Table 1

transverse direction of the arch rib bridge kN
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Table 2 Anchor position of cable wind cable m
BINR G5 x y z
1" 39.528 1.433 2.557
2f 78.527 0.637 3.168
3* 115.261 1.338 2.969
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Table3 Calculated values of the wind cable and the unstressed

cable length of cable at maximum cantilever state m
22 S, S S, S, A BRI
W gz Mk BEEL BEEL S, S.,
1* 50.098 50.074 49.963 49.936 49.983  49.940
2* 103.149 103.096 102.946 102.887 103.008 102.950
3* 150.605 150.528 150.435 150.353 150.496 150.413
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Table 4 Comparison between parabolic cable and finite

element method
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%% Sm  S/m  S/m S, /m ‘% 5 ‘
1* 50098 50.074 49.983 49.940 0.230 0.268
2" 103.149 103.096 103.008 102.950  0.136 0.142
3% 150.605 150.527 150.496 150.413  0.072 0.076
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Table 5 Comparison of catenary wind cable with finite

element method
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BINER
ETR= S/m  S,/m Sym S, /m Sz 5_2 5 SWES_WZS“‘
1* 49.963 49.935 49.983 49.940 0.040 0.010
2f 102.946 102.887 103.008 102.950 0.060 0.061
3" 150.435 150.353 150.496 150.413 0.040 0.040
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