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Large Deformational Elasto-Plastic Analysis of Space Frames Considering

Finite Rotations and Joint Connection Properties
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ABSTRACT : In this paper, large-deformation elasto—plastic analysis of space frames that considersjoint connection properties is
presented. This method is based on the large-deformation formula with finite rotation, which was developed initially for elastic
systems, and is extended herein to include the elasto-plastic effect and the member joint connection properties of semi-rigid
what?. The analytical method was derived from the Eulerian concept, which takes into consideration the effects of large joint
translations and rotations. The localmember force-deformation relationships were obtained from the beam-column approach,
and the change caused by the axial strain in the member chord lengths and flexural bowing were taken into account. The
effect of the axial force of the member on bending and torsional stiffness, and on the plastic moment capacity, is included in
the analysis. The material is assumed to be ideally elasto-plastic, and yielding is considered concentrated at the member ends
in the form of plastic hinges. The semi-rigid properties of the member joint connection are considered based on the power or
linear model. The arc length method is usedto trace the post-buckling range of the elastic and elasto-plastic problems with the
semi-rigid connection. A sample non-linear buckling analysis was carried out with the proposed space frame formulations to
demonstrate the potential of the developed method in terms of its accuracy and efficiency.
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zone rigid rigid zone
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R, : rigid element1 Py, : plastic hingel K, : semirigid spring2

K, : semirigid springl K : elastic beam - column element R, : rigid element2
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! \
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subelement 1 subelement 2 subelement 3

Semirigid connection element Elasto-plastic beam column element  Semirigid connection element

-rigid zonelpanel zonel Finite rotation -rigid zonelpanel zone)

-semirigid connection spring  -Beam column equation -semirigid connection spring

-Bowing effect

-Rotatlonal geometric stiffness
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=—=heam-column : elastic, rigid connection
rigid =—o=—heam-column : plastic, rigid connection
connection | ¢ Argyris etal.(1982)-plastic zone
160.0 o Abbasnia and Kassimali(1995)-plastic hinge
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