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Ultimate loading capacity of inner concave cable arch structure
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Abstract; The double nonlinear finite element method including geometry and material nonlinearity is used to analyze
the ultimate loading capacity of inner concave cable arch structure. The influences of several factors such as the
boundary conditions, the rise-to-span ratios of arch and cable, the number of struts, the cross section areas of arch and
cable, the initial tensile force and the initial imperfection on the ultimate capacity were presented with considering five
load cases. The results of double nonlinear analyses were compared with those of geometry nonlinear analyses. From
the investigation, it is found that the loading capacity depends largely on the boundary conditions, the rise-to-span
ratios, the number of struts and cross section of arch. It is also observed that the loading capacity depends little on the
section area of cable and the initial tensile force. In addition, the rational ranges for the rise-to-span ratios of arch and
cable are found to be 0. 125-0. 20, and 0. 05-0. 10, respectively, and the rational range for the cable section area is
4% -6% of that of the arch. Compared with conventional arch construction, the inner concave cable arch structure is
less sensitive to initial imperfection and is highly improved in terms of global stability, ultimate loading capacity,
overall rigidity with the half-span load as the control load. A formula for the determination of the initial tensile force is
proposed.
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Fig. 1 Inner concave cable arch scenograph
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Fig.2 Inner concave cable arch structure diagram
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