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A new type of structural system named as single-layer folded-plane latticed shell structure was adopted A3
for the steel roof of main stadium of the Shenzhen Universiade Sports Center. Although there are over -
80 tons of massive cast-steel nodes, its good quality is assured since the design was based on finite PubMed
element analysis and optimization of the joint structure. Both elastic finite element analysis and elasto-

plastic finite element analysis on the cast steel spherical joint supports were conducted. This paper

proposes a very practical calculation method for the elastic stage by simplifying the contact boundary.

For the calculation, it is necessary to ensure a full rotation of the support and take anti-separation

measures. Moreover, material comparison among hot-formed steel pipes and inspections to the

finished products need to be conducted. From the analysis, it is believed that massive cast-steel nodes

are safe and reliable. The ultimate load carrying capacity of the spherical joint support reaches 3.1

time of the design capacity. In the bowl-shell, there are three directional tension fields. The lower part

of the hollow ball partially bears the stress in three directions. To fully rotate the support, concave-slots

and gaps need to be reserved beforehand. To avoid the occurrence of accidental separation, an apron

and center-hole anchor bolts need to be used. In the case that the ratio of inner radius to the wall

thickness is 20, a hot-formed steel pipe can be adopted. The Q345GJ steel is preferentially used for the

steel plate. According to the inspection results, the indices of the product satisfy the requirements of

national standards.

Keywords: single-layer folded-plane latticed shell structure massive cast-steel node spherical joint
support of a bowl-capped ball FEA mechanical performance
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