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Construction Technology of Ribbed-ring String-supported
Spherical Reticulated Shell Structure
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Abstract; The ribbed-ring string-supported spherical reticulated shell structure is composed of radial
main beam, circumferential secondary beam, prestressed cable and compression strut. Its stiffness and
stability bearing capacity are superior to those of the ribbed-ring spherical reticulated shell structure, and
it is widely used in various sports facilities and cultural tourism projects. The symmetrical construction
method is proposed, and the finite element model of the structure is established by ANSYS software. The
displacement and stress of the structure during the construction process and the forming state are
checked, and the bearing capacity of the special-shaped joint of the inner lower ring beam is evaluated.
The research shows that the maximum displacement of the structure is less than 4mm and the stress ratio
of the component is less than 0. 05, which is safe and reliable. Prestressed cable tension can meet the
needs of structural form and architectural requirements. The special-shaped joints of the inner lower ring
beam meet the design requirements, and the bearing capacity safety reserve is high. Stiffening ribs are set
on both sides of the ear plate of the joint, which can significantly improve its stiffness and bearing
capacity, and inhibit the plastic development range and depth of the joint.

Keywords: steel structures; reticulated shell; cables; prestressing; joints; finite element analysis;

deformation ; stress
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Fig.1 Effect of the building
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Fig.2 Structural components
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Fig.3 Connection of radial structural components
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Fig.5 Construction steps
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Fig. 6 The maximum displacement and maximum

equivalent stress of structure under different

construction steps
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Fig.8 Displacement and stress ratio of cables

in the forming state
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Fig. 10 Two types of boundary conditions
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Fig.7 Structural displacement under main construction steps( unit:m)
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