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Numerical Analysis of Rotational Lifting Construction for Long-
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Abstract: The application of rotational lifting construction technology in the construction of long-span spatial reticulated
structures can significantly reduce the height of assembly jigs and the workload of high-altitude operations. This paper
conducts numerical simulations of the entire process of rotational lifting construction for a long-span spatial reticulated
structure. By establishing a function for the quantity of jigs, optimization analysis of the rotation angle is performed,
and the final assembly configuration of the structure is determined using the reverse analysis method. The entire
construction process, including the detachment of the lifted structure from the jigs, its rotational lifting into the
designed posture in the air, and its overall lifting to the designed elevation, is analyzed. The cable forces and structural
displacements of the steel strand at various stages of the rotational lifting process are obtained, and the measured
values are basically consistent with the numerical analysis results. The research shows that determining the structure’s
assembly configuration through the reverse analysis method can effectively avoid rigid body displacement of the lifted
structure during detachment. The numerical analysis method proposed in this paper can accurately simulate the entire

process of rotational lifting construction for roof steel structures. The force and deformation values of the structure
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throughout the process obtained by the numerical simulation method are consistent with the actual measured values
during construction, providing practical guidance for the refined analysis and construction accuracy control of actual
projects.

Keywords: spatial reticulated structure; rotational lifting; rotation angle optimization; reverse analysis method; full-process

analysis; numerical simulation
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Fig.1 Schematic diagram of rotating lifting construction
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detachment (unit: mm)
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Fig. 7 Cable force of steel strand during rotation

lifting process
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Table 2 Comparison between calculated and

measured cable force of steel strand

o M4 & & S /kN
G1 G2 G3 G4 G5 G6
tHE 254 714 566 148 402 1124
2 ol 261 707 556 143 411 1143
®E —26% 1.0% 18% 3.6% —22% —1.7%
A 251 717 567 149 399 1132
3 % 255 737 584 141 418 1115
B#E —14% —2.7% —2.9% 5.5% —44% 1.5%
tHE 250 719 568 149 398 1139
4 Fa o 246 703 553 157 412 1150

#E£ 1.5% 23% 28% —51% —35% —1.0%
tHE 249 720 570 149 397 1143
5 % 242 752 561 145 415 1132
®E 3.0% —4.2% 1.6% 28% —44% 1.0%
A 250 721 572 149 396 1146
6 sl 255 745 597 156 414 1137
B#E —21% —3.2% —4.2% —4.6% —4.2% 0.8%
tHE 251 721 574 148 397 1147
7 Fam 257 707 559 145 384 1162
#E —22% 20% 27% 22% 34% —1.3%
tHE 254 720 577 147 398 1145
8 gl 241 702 598 155 376 1132
#®E 54% 25% —3.6% —50% 59% 1.1%
A 258 717 579 146 400 1141
9 Faml 250 723 588 139 381 1149
#£ 31% —08% —1.5% 49% 51% —0.7%
tHE 262 714 582 144 403 1134
10 %al 273 691 567 150 391 1141
#E —39% 33% 26% —41% 3.1% —0.6%
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Table 3 Horizontal reaction force of lifting point

W& F./kN F,/kN
K1 0.2 —0.2
K2 0.1 —2.3
K3 0.4 —1.9
K4 0.2 —0.3
K5 1.3 —0.6
K6 —0.6 —4.6
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Table 4 Maximum stress ratio of members

during construction
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4 0.65 9 0.65
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