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Construction Technology of Large Cantilever and Large Height
Difference Grid Frame for a International Airport

WANG Jiangiao, XU Huajiao, YE Dongchen, DING Yi, LU Fusheng
(Zhejiang Jinggong Steel Building Group Co., Lid.,Shaoxing, Zhejiang 312030, China)

Abstract; In response to the technical challenges of the steel roof of Xining Caojiapu International
Airport, such as the large height difference of the steel roof, interference from the construction face of
viaduct in the southern grid frame cantilever area, as well as a large number of cast steel joints, a series
of innovative studies were carried out. Aiming at the problem of horizontal migration of steel structure in
the process of rotating lifting, the mechanism of horizontal migration of grid frame is analyzed
systematically for the first time, and the theoretical model and simplified calculation method are
proposed. To address the interference problem of the construction face, a combined construction method
of slipping-lifting was proposed. An innovative equal-strength cast steel joint was designed, which
achieved load distribution by extending the weld lap length, thus realizing the equal-strength connection
between steel components of different strengths. The theoretical model and the new type of cast steel joint
were verified through finite element numerical simulation and loading tests. The results show that the
theoretical calculation value of the horizontal migration of grid fame in the rotating lifting process is in
good agreement with the finite element analysis results, with a deviation of only 6%. The combined
construction method of slipping-lifting effectively solved the problem of interference from the construction
face of viaduct in the construction of large overhang area of the airport, ensuring the safe and efficient
progress of the project. The new connection joint meets the requirements of equal-strength connection in
the specifications, and the fracture points of the tensile specimens all occurred in the base material area
rather than at the connection weak points.
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Fig.1 Structural distribution of the project
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Fig.3 Finite element analysis model for the process of

rotating lifting and detachment from the jig
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Table 2 Horizontal bias x calculation parameters for

detachment from the jig mm
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Fig.4 Key parameters of grid frame rotating
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Fig. 8 Comparison of calculation results
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Table 3 Ratio of the force on the welding line to the

total load ( elastic analysis)
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