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Damage Detection of Truss Structures Using Genetic Algorithm
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ABSTRACT : This study identifies the damage detection of truss structures by using genetic algorithm(GA) from changed

elements properties. To model the damaged truss structures, the modulus of elasticity of some specific elements is

reduced. The analysis of truss structures is performed with static analysis by applying uniform load, and the location

and extent of structural damage is detected by comparing the stain of each element of healthy truss structures with

damaged truss structures using genetic algorithm. In this study, some numerical examples are presented to detect the

location and extent of damage using genetic algorithm.
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Table 1. Strain and Modulus of Elasticity
at Each Element

B4 A Midas Gen 2 a+
1 100 -1.45.E-03 -1.45E-03
2 100 1.55.E-03 1.55E-03
3 100 -4.53.5-04 -4.53E-04
4 100 9.38.E-05 9.84E-05
5 100 -4.53.E-04 -4.42E-04
6 100 5.47.E-04 5.61E-04
7 100 -4.53.5-04 -4.45E-04
8 100 6.41.E-04 6.44E-04
9 100 6.41.E-04 6.50E-04
10 100 -7.73.E-04 -7.70E-04
11 100 -7.73.E-04 -7.63E-04
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Table 2. Damage Ratio of Scenario 1

Table 3. Damage Ratio of Scenario 2

Element | 1 2 3 4 5 6 7 8 9 10 11

Element | 1 2 3 4 5 6 7 8 9 10 11

41 (1)0.040.490.060.780.050.040.040.040.04 0 0.04
ratiof (3)[0.040.530.020.220.060.040.050.040.050.040.04

Exact 0 05 0 0 O O O O O O O

2] (1)]0.04 0.040.040.32 0 0.04 0 0.040.040.040.04
ratiof] (3){0.04 0.040.040.270.04 0 0.040.040.040.040.04
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Fig. 2 Convergence Curve of Scenario 1
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Table 4. Damage Ratio of Scenario 3

Table 5. Damage Ratio of Scenario 4

Element | 1 2 3 4 5 6 7 8 9 10 11

Element | 1 2 3 4 5 6 7 8 9 10 11

21(1)]0.360.670.140.770.090.04 0.08 0.11 0.040.04 0.04

21(1){0.04 0 0.060.360.050.040.050.060.050.260.67

ratio[2](3)|0.360.720.04 0.190.090.04 0.08 0.04 0.04 0.05 0.07 ratio21(3){ 0 0 0 0 0 O O 0 0.040.40.69
Exact{0.3 05 0 0 0 0 O O O O O Exactf 0 0 O 0 O O 0 O 0 0305
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Fig. 4 Convergence Curve of Scenario 3
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Fig. 6 21-bar Simply Supported Truss Model
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Table 6. Strain and Modulus of Elasticity

at Each Element

52 AT Midas Gen 2T
1 100 -2.29.E-03 -2.30E-03
2 100 -2.29.E-03 -2.27E-03
3 100 3.24. E-03 3.23E-03
4 100 -3.84.E-03 -3.76E-03
5 100 2.71.E-03 2.84E-03
6 100 6.62.E-04 6.38E-04
7 100 -7.05.E-03 -7.02E-03
8 100 2.90.E-03 2.83E-03
9 100 -4.17.E-03 -4.34E-03
10 100 7.95.E-03 8.08E-03
11 100 -4.10.E-03 -4.50E-03
12 100 -7.05.E-03 -7.02E-03
13 100 -4.17.E-03 -4.34E-03
14 100 2.90.E-03 2.83E-03
15 100 7.95.E-03 8.08E-03
16 100 6.62.E-04 6.38E-04
17 100 -2.29.E-03 -2.2TE-03
18 100 -3.84.E-03 -3.7T6E-03
19 100 3.24.E-03 3.23E-03

20 100 2.71.E-03 2.84E-03
21 100 -2.29.E-03 -2.30E-03
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