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Abstract

Based on the geometric and mechanical relations between the main cable and the cable saddle of
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the spatial suspension bridge, the spatial slope is introduced as the basic parameter of the cable
system equation, and the spatial slope of the main cable tangential points on the left and right
sides of the cable saddle of the spatial suspension bridge is used as the unknown quantity to con-
struct the binary nonlinear equations. The design position of the horizontal bus saddle of the
space cable suspension bridge can be determined by solving the above equations with dichotom-
ous method. The improved method simplifies the complicated process of the traditional method of
solving multivariate nonlinear equations, and gives the solving interval of binary nonlinear equa-
tions. It can complete the calculation without any constraints and iterative initial values and en-
sure the convergence of the calculation results. By comparing the results of saddle position calcu-
lated by this method and the traditional method, it is proved that the improved method has higher
precision.
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Figure 1. Schematic diagram of cable segment division
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Figure 2. Schematic diagram of cable segment coordinate system
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Figure 3. Elevation of cable saddle
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Figure 4. Planar projection of cable saddle
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Figure 5. Analysis of the tangent point of the saddle
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Figure 6. Calculation process of spatial slope ks, k4
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Table 1. System resulting data of standard experiment

=1 BRUETTHEESR

THEIH SCRR[O]TI & R AT
RIS A AR (m)
FEYIEX, Y, 2) (2270.9920, 1.5000, 96.1128) (2270.9936, 1.5000, 96.1142)
FYIEX, Y, 2) (2274.9930, 2.0418, 96.0943) (2274.9916, 1.9926, 96.0958)
REEF (X, 2) (2272.98, 93.6050) (2272.98, 93.6062)
Fe Y I AL A (m)
FEVIEX, Y, 2) (2531.0250, 2.0357, 98.2876) (2531.0237, 2.0426, 98.2875)
FYIEX, Y, 2) (2535.0220, 1.5000, 98.3460) (2535.0157, 1.5000, 98.3514)
REEF (X, 2) (2533.06, 95.815) (2533.05, 95.822)
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