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Abstract :  The steel structure roof of Hefei Xingiao International Airport Terminal 2 (T2) is a large-span spatially curved three-
dimensional tubular truss structure system, which adopts a zonal cumulative lifting method. This roof is characterized
by significant structural height differences, densely interwoven primary and secondary trusses, and a high workload,
posing numerous technical challenges during structural construction. During the construction process, factors such as
zonal lifting planning, lifting measure design, construction process simulation, and lifting point unloading closely
impact the structural stress state and final quality. To address these, a zonal planning method based on structural
contour lines was proposed, which ensured both construction quality and efficiency while maintaining the rationality of
horizontal load transfer across the zoned roof. Various combinations of lifting frames were employed for different
structural layouts to ensure the rationality of vertical load transfer from the roof to the structural columns. In the
detailed construction simulation, the lifting measures were modelled integrally, and initial assembly defects were
considered, significantly enhancing the accuracy of simulation results and providing guidance for the design of lifting
measures and construction safety verification. Emphasis was placed on analyzing the impact of the unloading sequence
of temporary lifting points, with the recommendation to unload temporary lifting points only after the structure formed

a stable system, thereby ensuring a reasonable load transfer path to the structural columns. Through the analysis and

KAS B HA.2024-08-22
YEH R/
IMES£(1993—), B A&, T, E B R FMEMAE L F @A R, E-mail: 294928143@qq.com . (@15 45 &)



76 M A R kR

528 %:

application of these key technologies, the steel roof was successfully lifted, further enriching and refining the

theoretical framework and practical experience of cumulative lifting construction techniques for large-span spatially

curved tubular truss structures.
Keywords:

construction simulation; unloading sequence
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Fig.1 Rendering of T2 Terminal at Hefei Xinqiao

International Airport

T2 fYT 3k B4 2 S 0 45 ) 0 458 45 R R SO R 35 (181 2)
S5 R R Sk R AT BB RE L HE TR RE R P B, SR F Q355B
1 Q460B W, N FRIA 75 C40 IR B+ . M T/ Kinim h
36.000 m , 278 3 fi 4 54 m .

large-span spatially curved three-dimensional tubular truss; cumulative lifting; lifting zoning; measure design;

2 FHRNEHMRE(RAL m)

Fig. 2 Rendering of main building steel structure (unit: m)
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Fig.3 Plan of main building roof
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Fig. 4 Distribution of primary and secondary trusses
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Fig.5 Roof contour layout diagram
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Fig. 6 Construction zones of the roof
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Table 1 Information of lifting zones
SR @fR/m’ T/t RXHHEZE/m RIHE/m
A 18 700 3660 4.6 3.7/1.5/13.7
B 19 500 3360 4.3 1.5/13.7
C 6 000 900 3.8 13.7
D 8 900 1730 4.9 10.6
E 8900 1730 4.9 10.6
43t 62000 11 380 — —
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Fig.7 Arrangement of lifting points
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Fig. 8 Lifting frame on the column top
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Table 3 Partial lifting force of zone A
RIS HR AR A /KN HRABEDR S /RN M B SE R A /kN B AR £ i B £
A-1 785.5 —155.5 713.0 10.2% —121.8%
A-2 771.3 1677.7 713.0 8.2% 135.3%
A-5 1404.4 1486.6 1311.0 71% 13.4%
A-6 1389.8 1373.9 1.300.0 6.9% 57%
A-9 1757.0 1758.3 1664.0 5.6% 57%
A-10 1749.3 1751.1 1664.0 5.1% 5.2%
A-13 1122.5 1446.1 1.008.0 11.4% 43.5%
A-14 1128.7 874.9 1.008.0 12.0% —13.2%
A-17 3319.9 3323.3 3370.0 —1.5% —1.4%
A-19 833.5 902.6 860.0 —3.1% 5.0%
A-21 387.1 9.8 346.0 11.9% —97.2%
A-22 364.7 633.2 388.0 —6.0% 63.2%
A-25 472.6 276.6 456.0 3.6% —39.3%
A-26 411.7 492.7 445.0 —7.5% 10.7%
A-29 393.8 346.9 454.0 —13.3% —23.6%
A-30 472.2 412.2 454.0 4.0% —9.2%
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Fig. 13 Comparison of lifiting force in zone A
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Fig. 14 Contour of calculation results for zone A
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Fig. 15 Difference in calculation results for zone A
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Fig. 16 Simulation results of the entire

construction process
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Fig. 17 Calculation results of pre-arching construction
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Fig. 18 Calculation of comprehensive stress

ratios of structure
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