REHMEERMICE £ 124 F 495, pp. 631~641, 1988, 631

Ga 30

#*

TH M0l 8 oAyt g p
(19873 129 149 HF)

A Study on Improving Efficiency in Computational Procedure of Finite
Element Nonlinear Analysis of Plane Frame Structures

Jeong Seo Koo, Byung .Chai Lee and Byung Man Kwak

Key Words : Frame Structure(® F+2), Nonlinear Analysis(¥]A13 3}4), Pre-Buckling Ana-

lysis(A #23]4), Post-Buckling Analysis(3 zZ3]A)
Abstract

Computational procedures associated with finite element nonlinear analysis of plane frame
structures were examined and new solution schemes were suggested. Element stiffness matrix
was derived from the principle of virtual displacements. Geometric and material nonlinearities
were considered in the formulation. Solution method was based upon the constant diplacement
length method in conjunction with the Newton-Raphson method. New solution schemes were
introduced in determining the initial load increment and the sign of load increments and predict-
ing the length of displacement increment to improve user convenience, efficiency and stability.
Numerical experiments were performed for several typical problems and suggested schemes were
found efficient and convenient for analyzing nonlinear frame structures.
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Table 2* Comparison of numerical efficiency in two cases, crisfield and present
Average number of
I‘I?ctal nurrt1bseta; Osf iterations per Computation time Improvement
ncremen P one increment step
Problems Crisfield Present Crisfield Present Crisfield Present %
Prob. 1 96 62 3.8125 4.1774 160.15 110.37 31.08
Prob. 2 52 43 3.4231 3.4419 117.59 98.92 15.8
Prob. 3 156 80 3.8013 4.0125 578.26 301.56 47.50
Prob. 4 40 36 3.4000 3.3056 98.60 94.86 3.79
Prob. 5 65 45 3.9077 4.3778 228.36 175.80 22.97
Prob. 6 102 64 4.,1373 4.3125 449.36 300.85 33.05

Prob. 1 : Pure bending analysis of the cantilever beam
Prob. 2 : Elastic post-buckling analysis of the simply supported beam

Prob. 3 : Elasto-plastic post-buckling analysis of the simply supported beam

Porb. 4 : Unloading analysis of simply supported beam in the elasto-plastic post-buckling region
Porb. 5 : Elastic analysis of Lee’s frame

Prob. 6 : Elasto-plastic analysis of Lee’s frame

* Crisfield method : TOL=0.0005; Ja=4

Present method : TOL=0.0005; J.=3.7

** CPU time for the load-displacement curve obtained in each analysis
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