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Fig. 1 Force and displacement of element with initial curvature
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Fig. 2 Curve when element is tensioned
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Fig. 3 Curve when element is tensioned
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Fig. 4 Force and displacement of element with initial curvature
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Fig. 6 Load-displacement curve of joint D at different initial curvature
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Fig. 8 Relation between limited load and initial curvature
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Nonlinear stability bearing capacity analysis for a suspended
dome based on the initial curvature elements

ZHOU Zhen""?, WU Jing"?, MENG Shao-ping"*

(1. Key Laboratory of R. C. & P. C. Structures, Ministry of Education, Southeast University, Nanjing 210096, China;
2. International Institute for Urban Systems Engineering, Southeast University. Nanjing 210096, China)
Abstract: In the element follow-up coordinate system, the computation formulation considering the in-
fluence of initial curvature on the link element is established, and the element stiffness matrix including
the effect of initial curvature is derived. Then the tangent stiffness matrix of initial curvature beam ele-
ment is deduced base on classical beam-column theory. Finally, the nonlinear stability bearing capacity
analysis is carried out for the suspended dome structure by using the initial curvature link and beam ele-
ment, and the influence of the member initial curvature on the structural nonlinear stability performance
is investigated. The results show that the structural stiffness and limited bearing capacity are reduced
since the member initial curvature exists. In different initial prestressing states, the limit load is linearly
reduced with the increase of initial curvature and the relation curves between them are parallel. The pro-
posed initial curvature element in this paper can be generally applied into the nonlinear analysis of vari-

ous kinds of space grid structures, which provides more scientific accordance for the structural design.

Key words: suspended dome; initial curvature; prestressed space grid structures; nonlinear stability;

limit load



