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Abstract:  Open cable dome is a new type of cable dome. Its engineering application is few and its collapse resistance is not clear
yet. A group of large-span open cable domes were designed and nonlinear dynamic analysis of progressive collapse
was carried out to study the collapse resistance of the structures under the condition of single cable rod breaking of
different types, and the influence of initial prestress, opening size and other parameters on the progressive collapse
performance of open cable domes. The results show that the outer loop cable is the key member to resist the
progressive collapse of open cable dome structures. For open cable dome structures with different parameters, the
failure of a single outer loop cable results in that the maximum vertical displacement of the nodes is mostly about 1/14
of the span of the structure, the maximum displacement reaches 1/11 of the span of the structure, and the roof
structure collapses in a large range. The failure of a single cable will cause the stress of individual adjacent cables to be

amplified by 2 to 4 times in the process of internal force redistribution, so as to approach the minimum breaking stress
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of the cables. With the increase of the initial prestress or opening size, the collapse area of the roof structure

decreases, and they have little effect on the progressive collapse of the open cable dome structure in general. The

collapse area of roof structure increases with the increase of span or rise-span ratio. The rise-span ratio has a

significant effect on the progressive collapse of the open cable dome structure, and the collapse resistance of the

structure decreases rapidly with the increase of the rise-span ratio. It is suggested that the open cable dome should

adopt small rise-span ratio to enhance its collapse resistance.
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Fig.1 Open cable dome structure
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Table 1 Member specifications and initial prestress of

open cable dome structure
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Table 3 Cable stress ratio under the ultimate limit state

G 5 e A% A v
NJS 0.38 WXS 0.43
NXS 0.28 SNHS 0.30
VAN 0.34 XNHS 0.34
ZXS 0.31 ZHS 0.32
WIS 0.35 WHS 0.33
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Fig. 6 Stress change of adjacent members after

removal of outer loop cable
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Fig. 13 Simulation results after removing one outer

ridge cable
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Table 4 The collapse area of the structure after the

removal of different members
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cables of structures with different initial prestress
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time history and collapse area of structures with

different spans
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