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Simulation Analysis of the Whole Process of Large-span Steel Roof Lifting

YAN Yafeng
( China Railway Construction Group Co., Lid., Beijing 100040, China)

Abstract: The construction of large-span steel roofs poses technical challenges such as high quality
improvement, large structural span, and multiple suspension points. Taking the steel roof lifting project
of Building 1 of Zhengzhou Zhongyuan Science and Technology City Science and Technology Innovation
Park as the background, and considering the goals of construction quality and safety, a comprehensive
lifting construction plan is adopted for large-span steel roofs. The specific process of lifting, the
arrangement of lifting points and lifting brackets are elaborated in detail. Simulate the steel roof and
lifting bracket using structural analysis software SAP2000, and obtain the stress and displacement of the
steel roof during the lifting process, pre installation section connection process, and unloading process.
At the same time, real-time monitoring is carried out on the weak positions and overall weak nodes of the
steel roof structure during the lifting process to ensure the safety and controllability of the entire
construction process.

Keywords : steel structures ;roofs ; integral lifting ; finite element analysis ; monitoring
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Fig.3 Lifting of steel roof cover
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Fig. 4 Arrangement of lifting points
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Fig.5 Structural form of lifting bracket

3 WERRAEIERUSNT

B T TR A T R, AR AR R TR
A, RO IR 52 JPIRES 22 5 BOR, AR T
AREAFE AR, T iR R 5 A S T i
FPAR 22 A PR ARG A P, MK IR e 2 A 4 A i R



120 s THAR (330

555 &

st R FHES R Br 14 SAP2000 X 4 = 16 Al T 37
ZRUEAT A BERIUL A AT, o 0 2 2 AR T Sl 2 )
A N 7 AT 90 55, A4S B A 48 T i A
1R e BB T A% B 1o TR G R A
3.1 NIRRT

K45 43 B 4k SAP2000 #5404 J= 56 7 5%
IR T R S5 M 1Y 32 T3 RO BB R RR e . B
(BB rh XIS 7 0 380 W22 AT 34 R R 2 B T
ho TEARF R 4R A S H A2 3% E ) AR T
F1, G, X T R 2 ) [ E LR,y i
JEJC BR /IS 1 5 2 o, B9 R RN AN AR A BT 14 Ok
Q420B, AR B BRICHEI R 5 Bt T AR —
H,WE A RITE AN E 6 Fis

Elo NEZRHEKRE

Fig. 6 Calculation model of steel roof cover
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Fig.7 Vertical displacement of steel roof

lifting ( unit : mm)
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Fig.8 Temporary reinforcement of steel roof cover
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Fig.9 Stress ratio cloud map of temporary

reinforcement bar
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Fig. 10 Vertical displacement cloud map of the steel
roof structure connected to the pre-installed
section ( unit; mm)
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Fig. 11 Vertical displacement cloud map of steel

roof unloading (unit; mm)
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Fig. 12 Lifting point reaction force lifting
bracket (unit:kN)
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Fig. 13 Calculation results of lifting bracket
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Table 1 Lifter and steel strand configuration
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DI 410 TJJ-600 6 1.46 3.80
D2 333 TJJ-600 5 1.80 3.90
D3 633 TJJ-1100 9 1.74 3.70
D4 605 TJJ-1100 8 1.82 3.44
D5 506 TJJ-1100 7 2.17 3.60
D6 575 TJJ-1100 8 1.91 3.62
D7 720 TJJ-1100 10 1.53 3.61
D3 439 TJJ-600 6 1.37 3.55
D9 762 TJJ-1100 10 1.44 3.41
D10 764 TJJ-1100 10 1.44 3.40
DIl 744 TJJ-1100 10 1.48 3.49
D12 626 TJJ-1100 9 1.76 3.74
D13 753 TJJ-1100 10 1.46 3.45
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