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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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Fig. 1 11-bar Cantilever Truss Model

Table 1. Strain and Modulus of Elasticity

at Each Element

A e AE Midas Gen Lo
1 100 -1.45.E-03 -1.45E-03
2 100 1.55.E-03 1.55E-03
3 100 -4.53.8-04 -4.53E-04
4 100 9.38.E-05 9.84E-05
5 100 -4.53.8-04 -4.42E-04
6 100 5.47 E-04 5.61E-04
7 100 -4.53.E-04 -4 45E-04
8 100 6.41.E-04 6.44E-04
9 100 6.41.E-04 6.50E-04
10 100 7.78.E-04 -7 T0E-04
11 100 7.73.8-04 ~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
ratio[} (3)[0.040.530.020.220.060.040.050.040.050.040.04

Exacy 0 056 0 0 0 0 0 0O 0 0 O

41 (1)]0.04 0.040.040.32 0 0.04 0 0.040.040.040.04
ratio® (3)/0.04 0.040.040.270.04 0 0.040.040.040.040.04
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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){0.360.670.140.770.090.040.080.11 0.04 0.040.04

21(1)/0.04 0 0.060.360.050.040.050.060.050.260.67

ratio|21(8)|0.360.720.040.190.090.04 0.08 0.040.040.05 0.07 ratiof (3 0 0 0 0 0 0 O 0 0.040.40.69
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Fig. 4 Convergence Curve of Scenario 3

ARem 30%9 &4 A} 2Tt B4 TAA BAHE
ﬂiﬂr 50%9) €74 A} Fort FA 2elA BAEE AE

glsigith. &4 AURlS. 39] Aol &4 AvEle 13
%%lo}ﬂl FHhe] BAREE e 24 @2 dF 3t 4
(3)9] N Bt #Al @9 £ F=7}F 0.7714 0.192
olxe] A BG5S ERlE &4 Alugle 3¢9
FH FAL Fig. 49 2o 4 F2rt 4 ()& AR
< 7499 147605904 4 (3)& AHE3l 4.38E-0622
B IRl

£ AU 4= Efs FREAA 4EES ¥ F
7R 5 @ B4 Qo) SASE 242 30%9 50%E 2
adlo] Efla 1B &YRRE it &3EAE
I} Table 59 ZTE A%en 30%9 &4 A9 H=7}
234 QoA gA=E A 50%9 &4 AR F=rt 74
TellM BA == A et &4 AUele 49 A=
NE B8l FA4 O 74 OE A9e i TXH~°H
el Azt BeE RS FRlEgion i RAHg

T D2 A% 23 A 4 (3)9 Mg Bl A

b nm

Generation

Fig. 5 Convergence Curve of Scenario 4

A At 0.36414 002 BoslE AL Ilsiinh v
A QFF A @ A A vlwsy 2 ghs 2
u g F FAle &4 A gl —‘fcﬂééh% &3 H=
gl egte] eapt EAIES RIS &4 Alvele
49] £8 ZHE Fig. 59 2om FHo Frrt BAgkre
Aol ukel 4.95E-06014 4.42E-07% EeEE AL &
et

3.2 21-bar Simply Supported Truss

2] A A= 2ds F 21-bar ‘?}-’-‘r‘ﬂ 2] EYA B
TEEE Fig. 63 2on Exfx 72ES FY 4% R
=9 3k PE Uit A sl oAl 2dlE A4 st
4o 9l AHY EYA F2EL 11-bar YW E
ga Bl £ 14 A9} FdEl RE FAlrt e
B4E& Ay giek. 21-bar EF A 237 314 Al A=
o Qs £33 4o ?}é@‘.% uh=

3

e RAjoe] & %
& RS e BAdAY &4, 8ln

o
-l
B!
10k
o
rir
Ho
jit]

HMo4d 535(82 1202) 2012



Fig. 6 21-bar Simply Supported Truss Model
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Table 6. Strain and Modulus of Elasticity

at Each Element

A BAAS Midas Gen 2 at
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 -2.27E-03
18 100 -3.84.E-03 -3.76E-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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