Geometric nonlinear analysis of steel structures

with external pretension using the multi-noded cable element
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ABSTRACT : In this paper, a geometric nonlinear analysis procedure of the beam - column element including multi-noded cable
element in extension of companion paper (Kim et al., 2005) is presented. First,a stiffness matrix was derived about the
beam - column element that considers the second effect of the initial force supposing the curved shape at each time-step.
with Hermitian polynomials as the shape function. Second, the multi-noded cable element was also subjected to the tangent
stiffness matrix. To verify the geometric nonlinearity of this newly developed multi-noded cable—truss element, the
Innovative Prestressed Support (IPS) system using this theory was analysed by geometric nonlinear method and the results
were compared with those produced by linear analysis.
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