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Output for Input Data in File— Example

No of Generations : 100
No of Population Size : 50
Crossover Rate : 0.85

Mutation Rate For Sizing : 0.01
Mutation Rate For Topology : 0.01
Penalty Function constant : 1

Minimum Weight = 352.4754 Kg

Structural violation Coefficient (Cg) = 0

<< Constant Elements, Brigades And Sections >>

Element Brigade  Section
1 1 3

2 2 3
3 2 3
4 1 3

<< Topology Elements Names, Brigades And Sections >>

Bracing Number Names Story Brigade Section
CBF 8 1 a 1 3 2
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Output for Input Data in File—— Example 1
The Optimum Model *###*# kit kkwskxk
I

No of Generations : 100

No of Population Size : 50

Crossover Rate : 0.85

Mutation Rate For Sizing : 0.01

Mutation Rate For Topology : 0.01

Penalty Function constant: 2.5

Minimum Weight = 158.2 Kg

Structural violation Coefficient (Cg) = 0

<< Constant Elements, Brigades And Sections >>

Element Brigade  Section

1 1 3
2 1 1
3 1 2
4 1 2

<< Topology Elements Names, Brigades And Sections >>

Bracing Number Names Story Brigade Section
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Output for Input Data'in Filee— Example 2

3% ok ok ok ok ok ok ok ok sk ok ok kok sk k The Optimum Model % 3% 3k % ok ok %k ok ok ok ok ok sk k ok ok k

No of Generations : 200
No of Population Size : 50
Crossover Rate : 0.85

Mutation Rate For Sizing : 0.01
Mutation Rate For Topology : 0.01
Penalty Function constant ; 2

Minimum Weight = 3464.791 Kg

Structural violation Coefficient (Cg) = 0

<< Constant Elements, Brigades And Sections >>

Element Brigade  Section

1 1 26
2 1 26
3 1 23
4 1 26
5 1 26
6 1 23
7 1 23
8 1 23
9 1 21
10 1 23
11 1 23
12 1 21
13 1 21
14 1 21
15 1 20
16 1 21
17 1 21
18 1 20
19 1 10
20 1 10
21 1 20
22 1 10
23 1 10
24 1 20

<< Topology Elements Names, Brigades And Sections >>

Bracing Number Names Story Brigade Section
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Output for Input Data in File----- Example 3

EE X2 222 22 s s The OptlInum MOdel Fhkkdkrkkhkhbdkkdk

No of Generations : 600
No of Population Size : 50
Crossover Rate : 0.85

Mutation Rate For Sizing :  0.01
Mutation Rate For Topology : 0.01
Penalty Function constant : 1

Minimum Weight = 1516.081 Kg

Structural violation Coefficient (Cg) = 0

<< Constant Elements, Brigades And Sections >>

Element Brigade  Section

1 2 1
2 1 6
3 2 1
4 1 2
5 2 1
6 1 6
7 2 2
8 1 4

<< Topology Elements Names, Brigades And Sections >>

Bracing Number Names Story Brigade Section
CBF x 4 ad 1 3 1
CBF D 1 a2 1 3 2
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Output for Input Data in File--—--- Example 4

dhkddbrddbhbhirtd The Optimum Model dhkhkdhbdi i hbd it i

No of Generations : 600
No of Population Size : 50
Crossover Rate : 0.85

Mutation Rate For Sizing :  0.01
Mutation Rate For Topology : 0.01
Penalty Function constant : 1

Minimum Weight = 1418.459 Kg

Structural violation Coefficient (Cg) = 0

<< Constant Elements, Brigades And Sections >>

Element Brigade Section
1 2 1
2 1 6
3 1 6
4 2 1
5 1 2
6 1 2
7 2 2
8 1 6
9 1 6
10 2 1
11 1 2
12 1 2

<< Topology Elements Names, Brigades And Sections >>

Bracing Number Names Story Brigade Section
CBF D 4 a2 1 3 2
CBF D 8 a4 1 3 2
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Bracing Optimization







ABSTRACT

Optimization has attracted the attention of many researchers from mathematics,
sciences and engineering disciplines, especially, in structural engineering. Among The
Purposed methods for optimization of structures, genetic algorithm proved to be a
powerful tool. This thesis is devoted to the braces topology optimization of two
dimensional structures with the genetic algorithm method.

Changing the form and the place of braces causes the change in the stresses of the
members, the structural frame weight and the stiffness of the stories and relative
displacement of the stories. In addition, the correct placing of braces results in the
reduction of the uplift forces in the columns joined to the foundations.

In the present research, the weight or the cost of the structural frame was chosen
as the goal function. The stresses in the members, the stiffness of the stories and
relative displacements of the stories, the uplift forces in the columns joined to the
foundations are the constraints of optimum problem. To achieve this goal, a program
is written in Visual Basic which is able to include the architecture constraints as well.
The form and the place of the braces and the area sections of the members are the

optimized parameters.

KEY WORDS:
Optimization, Genetic Algorithm, G.A., Form and Topology of Braces Optimum,
3D Steel Frame.
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