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Analysis on Robustness of Spatial Cable Suspension Bridge with Fracture of Slings

WANG Peng, TANG Qing-hua, YAN Hai-qing, ZHOU Tao
( Changjiang Institute of Survey Planning, Design and Research, Wuhan Hubei 430010, China)

Abstract: The slings of suspension bridge are the weak position of the whole structure. The sudden fracture
of sling has a huge impact on the adjacent slings, and the internal force increases rapidly in a short time, and
there is a risk of damage, which affects the safety of the whole bridge structure. Based on the spatial cable
suspension bridge ( Baotaping Grand Bridge ) , the structural spatial model is established by the FE analysis
software ANSYS, and the sling at a specific position is taken out of work by killing the element. Considering
the influence of structural damping, the transient nonlinear time history analysis is conducted to study the
instantaneous internal force response of the adjacent slings and the robustness of the whole structure when
different positions and numbers of slings are broken. The result shows that (1) the internal forces of the 3
adjacent slings on the left and right sides is disturbed greatly by the fracture of a single sling, and the internal
force of the more distant slings change little after the internal force redistribution is balanced; (2) the closer
the sling fracture position is to the mid-span, the greater the damage dynamic response of the adjacent slings,
and the higher the risk of structural damage and potential safety hazard; (3) when 2 consecutive slings on
the same side of the mid-span are fractured at the same time, the instantaneous damage power of adjacent slings
exceed the breaking force of the slings, and there is a certain probability that the adjacent slings will fracture at
the moment of breaking, which may further cause the adjacent slings to fracture successively and finally lead to

structure damage. Therefore, it is necessary to set a central buckle or use a rigid short sling at the mid-span short
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suspender to prevent the fatigue failure of the short sling at mid-span, o as to improve the structural robustness,

meanwhile, it is necessary to strengthen the fatigue detection frequency of mid-span short sling.

Key words: bridge engineering; robustness; transient time history analysis; spatial cable suspension bridge ;

cracking of sling
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Fig.2 Internal forces of adjacent slings after breaking
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Tab.1 Sling dynamic magnification factors
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Tab. 2 Internal force responses of adjacent slings after

fracture of upstream and downstream sling No. 33 (unit: kN)
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Tab.3 Internal force responses of adjacent slings after

fracture of upstream slings No. 33 and No. 34 (unit: kN)
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Fig. 3 Time history curves of internal force response of
sling No. 32
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