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Abstract; Aiming at the problems that the large-span steel roof reticulated shell structure had
many rods and complicated forces, temporary support must be set under the main structure when
the integral jacking construction method was adopted, and removal of support after the structure
was formed would cause significant changes in the structure system and redistribution of internal
forces of the rods, a refined finite element model was established for the steel roof structure of
Tianshui Sports Center Gymnasium. The actual quality of all joints and rods was given according
to different specifications. The life and death unit method in ANSYS was used to track and
simulate the whole process of jacking-up construction. The initial state of unloading process was

the state when the structure was fully formed and not dismantled. Constraint equation method
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was used to simulate the two unloading modes, i. e. integrated hierarchical synchronous
unloading and separate partition and step unloading. The variation trend of the internal forces of
all jacks and the stress of rods with larger stress values under different unloading modes were
compared with the unloading steps. The results show that the unloading process of large-span
reticulated shell structure with complex loads needs to be reasonably formulated and simulated to
ensure the safety of the unloading process; part of the tension rods at the supports become
compression rods when unloading, and more attention should be paid to them. The rods stress of
such rigid large-span structures is sensitive to the change of displacement in the process of step-
by-step unloading, so the unloading displacement of each step should be strictly controlled. The
constraint equation method can simulate the real process of disengagement and re-contact between
the main structure and temporary support, which provides a reliable unloading analysis method
for similar projects.
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Fig. 1 Installation Area Partition of Reticulated Shell
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Fig. 2 Temporary Support Layout of Reticulated Shell
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Tab. 1 Specification Parameters of Steel Tubes and Hollow Spheres
BRAT AR AT
AME/mm | BEJE/mm Bt A F R kg | BB /kg | SME/mm | BEJR/mm B BB/ m KB kg

280 10 793 17.99 14 266. 1 75.5 3.75 4183 13 014.1 86 356
300 12 3 31.56 94. 7 88.5 4.00 1791 8 678.5 72 341
300 12 226 24.56 5 550. 6 114.0 4. 00 1523 7 615.0 82 630
350 14 458 39.00 17 862.0 140. 0 4. 00 656 3116.3 41 808
400 18 364 64. 82 23 594.5 159.0 6. 00 612 2 825.2 63 960
450 20 140 91.26 12 777.0 159.0 8.00 197 906. 7 27 011
500 25 48 178. 23 8 555.0 159.0 10. 00 79 348.8 12 818
600 25 73 258.97 18 904. 8 219.0 10. 00 38 184.9 9529
700 25 32 357.04 11 425.3 219.0 12.00 12 50. 3 3 080
700 30 4 423.34 1693.4 219.0 16. 00 4 19.3 1543
800 40 58 728.31 42 242.0 245.0 20. 00 36 154.1 17 096
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Fig.3 Finite Element Model of Reticulated Shell
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Fig. 5 Principle of Constraint Equation Method
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