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Fig.1 Finite element model of the single - layer
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Study on Nonlinear Stability of Single - Layer Elliptical Paraboloid Latticed Shells

CHE Wei', LI Hai — wang®, LUO Qi — feng’

(1. Research Institute of Structural Engineering and Disaster Reductiun, Tongji University, Shanghai 200092, China; 2. Depart-
ment of Civil Engineering, Taiynan University of Technology, Taiyuan 030024, China;3. Shanghai Institute of Disaster Prevention
and Relief, Tongji University, Shanghai 200092, China}

Abstract: The nonlinear stability of single — layer elliptical paraboloid latticed shells with 30 m x 30 m span
has been carried out based on ABAQUS finite element program in the paper. The effects of all kinds of param-
eters (such as rise — to — span ratio, initial geometric imperfection and supporting term of lattice shells etc. )
are analyzed on the structural nonlinear stability. In order to find the rules of nonlincar stability of the latticed
shells, the time - history curves and buckling critical loads are caleulated and the buckling modes and paths of
lattice shells are tracked. The results show that with rise - to ~ span ratio’ s aggrandizement, the buckling erit-
ical loads are increasing. The latticed shells are highly sensitive to unsymmetric vertical loading distribution
and initial geometric imperfection. The buckling eritical load under half span vertical loading distribution is
only seventy percent of the critical load under the whole span loads. When supporting stiffness of latticed shell
strengthens, the critical loads heighten.

Key words: structure engineering; single — layer elliptical paraboloid latticed shell ; nonlinear stability ; eriti-

cal load



