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A Study on the Geometrically Nonlinear Analysis
of Spatial Structures by Using Arc Length Method
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ABSTRACT

The present study is concerned with the application of Constant arc—length method that proposed
by Crisfield in the investigation of the geometrically nonlinear Dbehaviour of spatial structures
composed by truss or beam element. The arc-length method can trace the full nonlinear equilibrium
path of Spatial structure far bevond the critical point such as limit or bifurcation point. So, we have
developed the constant arc-length method of Crisfield to analvsis spatial structure. The finite
element formulation is used to develop the 3d truss/beam element including the geometrical nonlinear
effect. In an effort to evaluate the merits of the methods, extensive numerical studies were carried
out on a number of selected structural svstems. The advantages of Constant arc length method, in
tracing the post-buckling behavior of spatial structures, are demonstrated.
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Fasfie] B AdFE ZHEY Papadrakakis(1981)¥ 4 -7]% @ A (beam-column element,
Oran(1973))¢} Explicit-Vector iteration methodZ o]& 3ol 12-member space frame %29

g 7latets vy s FAstd e, 1e R4E 11 a8 22y fHAnr) A9
gholl w34 Aobe vhebl A Th Meek(1984)2 Crisfield(1981) 2] &% 2 FEMel 8] §=
T HeAE ol &ste], HAFTEAN W reed nAag Wye SR, HH 98 ¥e
Hel F71A Frhek Fuiddl o3 WMo Z7Hbowing effect, Jennings(1968)% el sttt
Meek(1984)2  Papadrakakis(19801)7F 31418t 12-member space frame  HEEA| oA
Papadrakakis(1931)¢F #ZFo] 1709 RAE 149 242 wdgdtd e FR39Fd, 424
F= Al vl A {189 A9k, Papadrakakis(1981)¢] B-71 5 8.0 o Aol v matg]
< omW gEAe] Holde ¢ & Atk Chan(1983), #E<3(1996)2 Papadrakakis(1981),
Meek(198h) 3 22 ofx o] Axef @y shvhe] & 27 ool a4z Zd-ste] A4

T4 Email: hsang@inha.ac.kr
g3 BK21 Alefuls Email: kyotolsj@empal.com
+3 WA Email: Tks1838@inhaian.net

o -r

< RS- A o
wx 89« Skl st
wxx 284+ o3 o8k

[
o
o}; olﬂ B

Session 12, Stability Behavior & Fatigues, Fractures and Damages_381



T3t Grh Chan(1988)2 Meek(1934)¢] A}4-3 Hermite-Cubic ¥ &4E AMgdte] 7]8133, A
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38 1. 24-member shallow truss dome : geometry and load-deflection curves

38 2. Cantilever beam under pure bending: geometry and load-deflection curves
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2% 3. Two bar plane frame: geometry and load-deflection curves
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