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Abstract: In order to solve the transportation problem and to reduce the size of the anchorage system of main
cable strands in mountainous suspension bridge, considering the adaptability of air spinning method ( AS
method) for the construction of suspension bridges located in mountainous areas with poor transportation
conditions and large span, the internal error of main cable strands by AS method for suspension bridges is
analyzed and evaluated based on Yangbaoshan grand bridge, which is the first bridge in China Mainland by
using AS method for main cable construction and provides reference for the design, construction and error
evaluation standard for suspension bridges by AS method. Based on theoretical analysis, numerical simulation
and on-site measurement data, the main factors affecting the internal strand errors of the AS main cable
quantitative analysis are investigated. According to the relationship between the elastic elongation of the

catwalk and the stress-free length of the strand, a simplified theoretical formula for calculating the influencing
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error of catwalk deformation is derived, simplified formula and numerical simulation method are used to
calculate the length of cable strands of Yangbaoshan grand bridge. The variation rule of temperature
difference of cable strand steel wire during main cable spinning is analyzed by means of field temperature
measurement and statistical principle. By comparing and analyzing the requirements of error control of PPWS
cable strand and combining with the actual situation of error control, the control standard of internal error of
cable strand by AS method is put forward. The result shows that (1) the main factors affecting the internal
error of cable strands are the deformation of catwalk and the temperature difference of cable strands; (2) the
error between the simplified formula and the numerical simulation method is within the acceptable range, that
can quickly obtain the parameters of the initial design and the adjustment of the erection process; (3) the
influencing error of calculation temperature variation is that the temperature difference value of cable strands
spinning is proportional to the span of main cable, and the value of different span suspension bridges can be

proportional to the span of main cable; (4) according to different bridge spans, the error control standard of

540

AS method can be determined by less than 5%.

Key words: bridge engineering; main cable erection; AS method; strand error; error evaluation
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Fig. 1 Facade layout of Yangbaoshan grand bridge (unit: cm)
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Fig.2 Schematic diagrams of main cable strand arrangement and anchorage structure of Yangbaoshan grand bridge
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Fig. 4 Schematic diagram of wire placing on single fulcrum
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Fig.5 Schematic diagram of wire placing on multi-fulcrums
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Tab.1 Different calculation methods for spinning wire

length change of Yangbaoshan grand bridge
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Fig. 6 Temperature statistics while adjusting dead wire
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Fig.7 Temperature statistics while adjusting

moving spinning wire
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Tab.3 Statistics of cable strands’ average stress and designed tensile strength in China
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Tab. 4 Calculation results of strand intrnal error under both
catwalk deformation and temperature difference of

Yangbaoshan grand bridge
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