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Static experimental study on model of inner concave cable arch structure for the F WM
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Abstract:

A new type of prestressed cable arch-inner concave cable arch structure is applied in the roofs of the
New Guangzhou Railway Station. In order to understand configuration erection by tensioning cables,
performance under load cases, ultimate loading capacity and failure position of this structure, two 1/3
scale models were tested in three phases of configuration erection by tensioning cables, applications of
four load cases and ultimate load tests by two typical load cases. Experimental results were compared
with those of the FEM analysis. The results show that the theoretic value and the experimental value
match well, and the cable tensile force reaches target value basically after formation erection. A
formula for the determination of the initial tensile force is proposed. The models under design load
cases are in linear elastic stages. The forced state of the arch under full span load cases is dominated
by axial compression, while that of the arch subjected to half span load cases is controlled by moment.
The half span load case is identified as the worst for over stability with the least ultimate loading
capacity. Failure under half span load case occur in maximum moment while failure under full span
load case occur near the foot of arch where axial compression forces are the largest. The connection
form of cable clamp and the bearing stiffness of the support have a great influence on structural
bearing capacity.
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