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16 5622.1
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History of convergence
Square Plate With Side Loading
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Objective Objective Objective
[teration Function [teration Function Iteration Function
Cm?® cm® Cm®

0 15625

1 10798.4 21 6890.4 41 6904.1
2 9930.8 22 6926.4 42 6952.9
3 9892.1 23 6920.5 43 6947.8
4 9861.6 24 6920.2 44 6945 .1
5 9762.8 25 6906.2 45 6927.2
6 9680.1 26 6903.6 46 6947.7
7 9458.7 27 6898.9 47 6946
8 8991.5 28 6898.7 48 6944.8
9 8485.9 29 6897.5 49 6936.4
10 7757 1 30 6898.9 50 6925.4
11 7569.1 31 6900.3 51 6944.8
12 7358.1 32 68954 52 6943.7
13 7101 33 6898.4 53 6942.6
14 7070.4 34 6897.9 54 6963.1
15 7032.5 35 6897.5 55 6965.7
16 7022.1 36 6890.4 56 7006.6
17 7015.8 37 6881.1 57 7006.4
18 6961.7 38 6872.4 58 70027
19 6922.3 39 6868.1 59 6994.1
20 6905.7 40 6872 .1 60 6983.8
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Abstract:

a . ~

Optimization has attracied the attention of many researchers from
mathematics, sciences and eng:acering disciplines, especially, in
Structural and Mechanical Engineering. This thesis is devoted to the
shape optimization of two dimensional structures with the boundary

variation method.
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research the boundaries of a structure is modeied by making

FR

cubic splines where the key points of these spiines are

ry
,r:_;_‘
o

use
considered as the design variab..s of the optimization problem. By
employing this approach the number of desigﬂ variables of the
optimization problem decreases and consequently it is more likely to

1

reach a more accurate optimization sclution witn a higher convergence

~

4. 1

speed. Also, it decreases the probability of being trapped in local
minima. In the employed methed the topolegy of the structure is fixed

and only the boundaries are varied during the optimization process.
ORTRAIN code is developed given

the name ShapeOptimizer. This program is able to sclve two dimensional

plane stress/strain probiems where the definition of the boundaries are
defined by splines, generation of the finite element meshes, structural
analysis and the optimization process is cairied out automatically.
Several examples are presented to demonsirate the performance of the
developed program followed by comparisons and discussion to show the

validity and accuracy of the results.
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