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Abstract

The interaction between the bolt-and-ball shell structure and its supporting structure is often very
complicated. Therefore, the overall modeling analysis should be considered when considering the
interaction between the two. In addition to the routine analysis and overall analysis of the
bolt-and-ball shell structure, a supplementary analysis of the temperature stress is required. In
this paper, the finite element analysis software Midas gen is used to measure the length of differ-
ent bolt-and-wire shell structures (120 m, 168 m, 200 m), different lower reinforced concrete
structures (3 m, 6 m, 9 m) and different lower support structures (fixed hinges) under tempera-
ture stress. The bolt ball net shell structure model of the seat, the elastic support and the overall
model are compared and analyzed. By comparing the influence of different models and tempera-
ture stress on the reticulated shell structure, the appropriate bearing structure and the elastic
stiffness of the bearing are selected to reduce or eliminate the adverse effects of temperature on
the structure.
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Figure 3. Structure front view
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Figure 5. Two-way plate rubber bearing
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Figure 6. Overall model
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Table 1. The change of axial force and displacement of the largest rod
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Figure 7. Maximum internal force of structure acting at different temperature values
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Figure 8. Maximum displacement of the structure acting at different temperature values
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Figure 9. Maximum internal force of structure acting at different temperature values
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Figure 10. Maximum internal force of structure acting at different temperature values
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Table 2. The maximum axial force comparison of the longitudinal members of the structure under load combinations 1, 2,

and 3.
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2 —210.55 —166.78 —165.53 —156.253 —147.76 —135.98 —128.98
3 130.85 120.25 111.67 114.22 111.48 112.88 124.73
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Figure 11. Supporting force of the fixed hinge bearing model
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Figure 12. Support force of the elastic bearing model
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Figure 13. Supporting force of the overall model
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Figure 14. Structural support reaction force of different elastic stiffness
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