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Calculation method for length of main cable at saddle
in long-span suspension bridge
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Abstract; Taking into account the influence of saddle on the length of main cable and considering the convenience
of operation as well as the calculation accuracy, an analytical calculation method for the length of main cable at the
saddle of long-span suspension bridge was proposed. First, according to the geometric relationship between the main
cable and the saddle, the main cable curve correction algorithm was derived. Then, the Newton-Raphson iterative
method was used to solve the obtained binary nonlinear equations. Finally, the reliability of the method was verified
using main cable saddle and loose cable saddle as examples. Results show that compared with traditional algorithm,
six equations and six initial input parameters were reduced, which made the expression form clearer. Only two
parameters were needed to be input and there was no strict requirement for the setting of the initial values of the
parameters, which led to fast convergence and thus enhanced the operability. The number of iterations was reduced
by 50%, and the calculation time was less than 10% of the traditional algorithm, which greatly improved the
calculation efficiency and met the engineering requirements. The algorithm proposed in this paper can be easily
applied to the determination of the length of main cable curve and the position of cable saddle during construction,
which can make the construction control of the long-span suspension bridge more accurate so as to ensure that the
state of the accomplished bridge meets the design requirements.

Keywords : bridge engineering; length of main cable; Newton-Raphson algorithm; analytical method; suspension
bridge; cable saddle
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Fig.1 Schematic diagram of the catenary cable
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Fig.2 Schematic diagram of relationship between cable saddle
and main cable
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Tab.1 Initial values of curve correction of main cable saddle m

Jrik X Y1 Xy Y2 X3 Y3 S, S,
g5 227 130 233 130 230 124 2 2
A3y 2217 — 233 — — — — —

®2 FREHKBEHETRE

Tab.2  Calculation process of curve correction of main cable

saddle m
Sl SZ
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BIW 2.59735 2.591 40 2.589 71 2.591 33
H4UW 2.59156 — 2.590 85 —
H5W 2.591 43 — 2.591 25 —
BeU  2.59140 — 2.591 33 —
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Tab.3 Calculation results of main cable saddle position and main cable curve
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Tab.4 Initial values of curve correction of loose cable saddle m
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Tab.5 Calculation process of curve correction of loose cable
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Tab.6 Calculation results of loose cable saddle position and main cable curve
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