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A Study on the Unstable behavior
According to rise-span ratio of dome type space frame

&5 4% Ee RE,
Shon, Su Deok Kim, Seung-Deog ~ Kang Moon Myung
Abstract

Many researcher’s efforts have made a significant advancement of space frame structure with various portion,
and it becomes the most outstanding one of space structures. However, with the characteristics of thin and long
term of spacing, the unstable behavior of space structure is shown by initial imperfection, erection procedure or
joint, especially space frame structure represents more. This kind of unstable problem could not be set up clearly
and there is a huge difference between theory and experiment. Moreover, the discrete structure such as space
frame has more complex solution, thus it is not easy to derive the formulation of design about space structure. In
this space frame structure, the character of rise-span ratio or load mode is represented by the instability of space
frame structure with initial imperfection, and snap-through or bifurcation might be the main phenomenon,

Therefore, in this study, space frame structure which has a lot of aesthetic effect and profitable for large space
covering single layer is dealt. And because that the unstable behavior due to variation of inner force resistance in
the elastic range is very important collapse mechanism, | would like to investigafe unstable character as a
nonlinear behavior with a geometric nonlinear. In order to study the instability, | derive tangent sfiffness matrix
using finite element method and with displacement incremental method perform nonlinear analysis of unit space
structure, star dome and 3-fing star dome considering rise-span ratio(w) and load ratio(R) for analyzing unstable

phenomenon.

keyuords : Nonlinear analysis, Instability phenomenon, Spacial structures, dome, Space frame, Rise-spm ratio, Load mode
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