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Abstract. The Lingdingyang Bridge on Shenzhen-Zhongshan Link is a 3-span full floating system steel box
girder suspension bridge with a main span of 1 666 m. The3-span continuous catwalk is used as the aerial
construction platform for the superstructure construction, and 12 steel wire ropes (with strength of 1 960 MPa
and diameter of 54 mm) are used as catwalk load-bearing cables. A total of 17 transverse channels and 53
catwalk gantries are set along the whole line, and the center distance between catwalk cables and main cables
is 1.8 m. In order to ensure the safety and convenience of superstructure construction, it is necessary to
accurately calculate the unstressed length of the bearing cable and the cable force and deformation under

different key working conditions. However, the long-span flexible cable structure has the characteristics of
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large deformation and geometric nonlinearity, and the geometric shape of the catwalk changes complicatedly,
s0 its accuracy and efficiency analyses are not easy to guarantee. In view of this feature, the comparative
calculations are carried out by using analytical method, Midas/Civil and Ansys. Based on the segmented
catenary, taking the mechanical equilibrium condition and deformation compatibility as constraints, the
geometric shape of the catwalk is determined iteratively by using the minimum dichotomy. The analytical
method adopts the segmented catenary calculation mode, and the error accuracy after iteration can be
controlled to 1. 13 mm. During the finite element simulation, Midas adopted the method of simplifying the
calculation first, establishing only single cable on one side, the area of which is the total area of catwalk
cable, gantry cable and handrail cable, and then calculating the cable force according to the stiffness
distribution principle. Ansys established the overall finite element model of catwalk cable, gantry cable,
handrail cable and large, and small beams for calculation, and will not conduct stiffness distribution in the
later stage. The calculation result shows that the maximum difference of displacement is 5.9 cm, the
maximum difference of cable force is 1. 36 t, the maximum deviation of unstressed cable length is 8 cm, and

the maximum deviation of elongation is 1. 2 ¢cm. The calculation results obtained by the 3 methods are close,
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which can meet the requirements of catwalk design and construction.
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