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An Optimal Algorithm for the Critical Load of a Class
of Statically Indeterminate Variable Cross-section
Compression Bar
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Abstract; The principle of the optimization algorithm for the critical load of a statically indetermi-
nate variable cross-section beam with one end fixed and one end chain rod constraint was studied,
and the numerical method for the critical load of the static pressure bar was discussed. Based on fi-
nite difference method and optimization method,the nonlinear differential equations in equilibrium
state were discretized. The bar deflections at each discrete point, the critical load and the extra
binding force were took as the design variables. Critical load difference equation and boundary
conditions were used to construct the objective function. An optimization algorithm procedure was
built with the computer language Fortran-PowerStation and was verified with concrete examples of
uniform bar and variable cross-section bar. optimization algorithm of the statically indeterminate
variable cross-section beam was built, whose correctness and effectiveness. was verified The algo-
rithm can solve the critical load calculating issue of statically indeterminate variable cross-section
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beam effectively and could provide some support to the engineering design and analysis.

Key words : statically indeterminate variable cross compression bar; critical load;nonlinear differ-

ence equations ; optimization algorithm ; program design
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Table 1 The optimization calculation results of design variables when n =21
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Table 2 Optimization result of design variables when n =21

A TR A AR A SR
z 0.0119 Z 0.705 0 s 1.267 7
2 0.048 1 2 0.8552 26 1.150 9
A 0.108 3 20 1.000 0 2 0.958 7
% 0.1916 E 1.129 6 s 0.693 0
zs 0.296 2 E 1.233 1 29 0.365 5
2 0.4195 213 1.298 6 N 0.018 3
2z 0.557 5 4 1.314 0 2 -0.0239

TEVE NG BE AT, I A5 25 AR 2 il Peibgs R ank 3 .
TR T G A I A 2 T 0 8 B i £k 141
(WK 4). 12}

SR FH I 2885 Y a5 T 9 X e R A T

1.0
FEFFIG AR A VP IRE m =40, |
I S, BB Ry 0 =m v €

, 0.6
1 =41. W9l .z, =rand( ) ,i=1,2,---,21. H

Mz, ~ 2y FORFR B, 2,0 7278 JC et 20 I S5 fir 28K 04
frozy BRI ENEZ RN f,, Z4E Powell 0.2 ¢
TARKEE e =107, WL FIRGE e, =
107 ik B F & 5 213 # b it 5, 3t
213 733K, IR IR F BOEAE L. it B &

0 0.2 0.4 0.6 0.8 1.0
x/m

4 FTOELEIG S B AR R AHe 2k

Fig. 4 The deflection curve of bar under critical load
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Table 3 Optimization result of design variables z, ~z,, when n =41
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