ISSN 1598—4095 (Print)
ISSN 2287—7401 (Online)
http://dx doi,org/10.9712/KASS, 2020.20.2.59

Journal of Korean Association for Spatial Structures
Vol, 20, No, 2 (B¢ 80%), pp.59~68, June, 2020

ARl 5158 HE= 3-X|QMM 27t EpA ORo| SN = EM

Dynamic Buckling Characteristics of 3-Free—-Nodes Spatial Truss Model
Under the Step Load

sy g7A3F
Shon, Sudeok Hwang, Kyung-Ju
Abstract

In this paper, the dynamic snapping of the 3-free-nodes spatial truss model was studied. A governing equation was
derived considering geometric nonlinearity, and a model with various conditions was analyzed using the fourth order
Runge-Kutta method. The dynamic buckling phenomenon was observed in consideration of sensitive changes to the force
mode and the initial condition. In addition, the critical load level was analyzed. According to the results of the study, the
level of critical buckling load elevated when the shape parameter was high. Parallelly, the same result was caused by the
damping term. The sensitive asymmetrical changes showed complex orbits in the phase space, and the critical load level
was also becoming lowly. In addition, as the value of damping constant was high, the level of critical load also increases.
In particular, the larger the damping constant, the faster it converges to the equilibrium point, and the occurrence of
snapping was suppressed.

Keyuwords : 3-free-nodes space truss, Dynamic buckling load, Initial condition, Stability, Damping constant,
Equilibrivm, Initial imperfection
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(Table 1) Nodal conditions of Z-Dir.
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Z-Coordinate H 0
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(Table 2) Buckling load 4., (h=0)
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A, (kN) 1347 4463 10313 19506 32439

Yoo (m) 133 20 267 333 39
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(Table 3) Comparison results of the buckling load levels

Aer,al Aer o Aerif Aero Aer ol Aero Aer,a,al Aero
. 4, y5(0) Yo L I A,

@0 @ 0 0105 @ 0
0.0 100.0%  100.0% 0.0 100.0%  100.0% 0.0 100.0%  100.0%  97.1% 97.1%
0.005 94.2% 95.2% 0.01 93.3% 95.2% 0.01 101.0%  101.0%  101.0%  101.0%
0.02 94.2% 94.2% 0.02 93.3% 92.3% 0.03 103.8%  1041%  103.8%  103.8%
0.1 89.4% 89.4% 0.05 91.3% 91.3% 0.05 106.7%  1071%  106.7%  106.7%
0.10 82.7% 82.7% 0.07 1096%  1097%  1087%  108.7%
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