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Development of GUI Environment Using a Commercial Program for Truss
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Abstract

In this paper, an approximate optimization program based on GUI(graphic user interface) environment is developed. This
program is coded by using Fortran and Visual basic. Fortran is used to progress approximate optimization process. Visual

basic is used to make user environment for user to use conveniently. Inside of this program, it uses two independent
programs. One is commercial program, ANSYS, and the other is optimization program, PLBA(Pshenichny-Lim-Bele-
gundu -Arora). The former is used to obtain approximate equation of stress and displacement of a structure. The latter is
used to solve approximate optimization. This algorithm uses second-order information of a function and active set strategy.

This program is connecting ANSYS and PLBA. And it progress the process repeatedly until it obtain optimum value. As a
method of approximate optimization, sequential design domain{SDD) is introduced. SDD starts with a certain range which is
offseted from midpoint of an initial design domain and then SDD of the next step is determined by optimal point of a prior

step.
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factorial design, orthogonal array
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1% 2 Convergence criterion based on the change of
optimum solution
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1% b Symmetric three bar truss
I 2 Design data for three bar truss
Design data Value
Length / 2,500 mm
Modulus of elasticity E 210 GPa
Load P 200 kN
Allowable stress o, 80 MPa
Allowable displacement U. 1 mm
Lower limit on area A" 1 mm?
Upper limit on area A" 10,000 mm?*
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¥ 3 History of cost function and design variables

Volume (107xmm?®) Al(mm?) A2(mm®)
Step 1 2.3200 2717.10 1383.40
Step 2 2.1910 2732.40 835.26
Step 3 2.2430 2802.00 843.39
Step 4 2.2430 2806.50 830.52
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¥ 4 Displacement of nodes

(Unit * mm)
Node Ux Uy Uz Usum
1 0.0000 0.0000 0.0000 0.0000
2 0.0000 0.0000 0.0000 0.0000
3 0.0000 0.0000 0.0000 0.0000
4 0.84837 -0.59807 0.0000 1.0380
E 5 Stress of elements
(Unit : MPa)
Element Stress
1 60.751
2 50.238
3 -10.512
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1%l 9 Five bar truss
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I 8 Design data for five bar truss

Design data Value
Modulus of elasticity E 210 GPa
Allowable stress oa 170 MPa
Allowable displacement Ua 5 mm
Lower limit on area AL 1 mm*
Upper limit on area AU 10,000 mm*
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5RA B2zl A el 2y FHearh.
BRG] BiE 6.4530x10" mm’e] FEatdn A
Hapol BAT, A2, FA3, FA4, 459 @i Al,
A2, A3, Ad, A5E 7} 1.00, 2364.83, 3345.95, 1.00,
1.00mm®) $Eadct. $EA%S nzds] 2 2 &
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¥ 8 Displacement of nodes
(Unit : mm)
Node Ux Uy Uz Usum
1 0.0000 0.0000 0.0000 0.0000
2 0.0000 0.0000 0.0000 0.0000
3 0.50016 -1.9148 0.0000 1.9791
4 -0.80524 -2.4150 0.0000 2.5457
¥ 9 Stress of elements
(Unit: MPa)
Element Stress
1 105.03
2 -169.10
3 169.02
4 -148.54
5 105.03
58 £
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E 7 History of cost function and design variables

Volume (104xmm?) Al(mm® A2(mm®) A3(mm®) Ad(mm®) A5(mm®)
Step 1 8809.00 1343.39 1452.45 2230.96 172413 1225.71
Step 2 7175.00 826.72 1489.87 2198.08 1185.28 729.45
Step 3 7756.00 674.60 2113.66 2603.11 980.90 605.69
Step 4 7380.00 518.76 1990.56 2842.64 725.27 499.10
Step 5 7192.00 414.86 2092.17 2957.03 545.09 389.72
Step 6 7054.00 334.61 2153.68 3045.19 421.57 301.48
Step 7 6934.00 248.98 2206.97 3121.00 329.60 232.57
Step 8 6834.00 174.35 2259.60 3195.45 239.04 168.01
Step 9 6732.00 129.49 2280.17 3224.59 178.44 125.22
Step 10 6684.00 96.67 2303.60 3257.75 135.99 95.77
Step 11 6640.00 73.86 2317.48 3277.46 103.65 74.34
Step 26 6526.00 4.32 2368.35 3349.42 6.29 4.17
Step 27 6520.00 3.26 2367.70 3348.39 4.70 3.30
Step 28 6520.00 2.99 2363.97 3343.80 4.47 3.12
Step 29 6521.00 2.18 2367.41 3348.92 2.52 2.67
Step 30 6518.00 1.69 2365.54 3344.99 1.81 1.76
Step 31 6516.00 1.00 2364.83 3345.95 1.00 1.00
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