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Equilibrium Point and Stability of Double-Free-Nodes Space Truss
Under Symmetric Condition
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Abstract

A stadium roof that uses the pin-jointed spatial truss system has to be designed by taking into account the unstable
phenomenon due to the geometrical non-linearity of the long span. This phenomenon is mainly studied in the
single-free-node model (SFN) or double-free-node model (DFN). Unlike the simple SFN model, the more complex DFN
model has a higher order of characteristic equations, making analysis of the system's stability complicated. However,
various symmetric conditions can allow limited analysis of these problems. Thus, this research looks at the stability of the
DFN model which is assumed to be symmetric in shape, and its load and equilibrium state. Its governing system is
expressed by nonlinear differential equations to show the double Duffing effect. To investigate the dynamic behavior and
characteristics, we normalize the system of the model in terms of space and time. The equilibrium points of the system
unloaded or symmetrically loaded are calculated exactly. Furthermore, the stability of these points via the roots of the
characteristic equation of a Jacobian matrix are classified.
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