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Elasto-Plastic Postbuckling Analysis of Space Truss Structures
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Abstract

The primary objective of this paper is to trace the post-buckling behavior of space trusses in the
inelastic range. Modeled member material behavior characteristics of struts in the post-critical elasto-plastic
stage are determined and three types of idealized hardening rules are described. To perform this analysis, the
present work is used the the current stiffness parameter method combined with the cylinderical arc-length
method. Numerical examples are presented to illustrate the accuracy and the application of the numerical

solutions introduced above.
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<719 1> Idealized hardening models
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2.1 Isotropic hardening rule
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2.2 Kinematic hardening rule
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2.3 Independent hardening rule
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<718 5> Detail of second snap through
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5.2 Toggle truss

a8 62 ©HEA A = 96.77cm? Ao
38.1cm, BAASF 7.03x10%kg/ cm®*Q T 7}
HAZ 3 EGAFZEo|th A 3gko
2 F&E0H Ea A dFugio g
832 wreth AQdN E; = 2EI(2P)
& HE3to] FRFZIHNo| FPHJeH 17 7
< &4 2 vgy o) tig snap-through A5E Y
Ehd Aotk

N

o,

ik

<213 6> Geometry and loading for toggle truss
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5.3 Shallow dome truss
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Node X Y Z
1 0.0 0.0 6.0
3 -15.0 | 25.9807 45
4 -30.0 0.0 45
9 0.0 60.0 0.0
10 -30.0 | 51.9615 0.0
11 519615 300 0.0
12 -60.0 00 0.0
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<21¥ 9> Muiltiple equilibrium paths
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<718 10> Elastio-plastic behavior
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