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Damage Detection of Truss Structures
Using Projection Filter Theory

11-Gyo Suh*, Eun-Ji RIM** and Hee-Chang Eun®*

ABSTRACT

In this paper. a study of damage detection for 2-D truss structures using the Projection filter theory is

presented. Many researchers are interested in inverse problems and one of solution procedures for inverse
problems that are very effective is the approach using the filtering algorithm in conjunction with numerical
solution methods. In filtering algorithms, the Kalman filtering algorithm is well known and have been applied
to many kind of inverse problems. In this paper. the Projection filtering in conjunction with structural analysis
is applied to the identification of damages in 2-D truss structures. The natural frequencies and modes of
damaged truss model are adopted as the measurement data. The effectiveness of proposed method is verified

through the numerical example.

Key Words : Projection filter, 2-D truss structure. inverse problem. identification
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Fig. 1. Flow of computation by projection filter.
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Damaged
Member| Member 2 | Member 4 | Member 6
CASE
CASE 1 0% 0 0
CASE 2 0 50% 0
CASE 3 0 0 50%
CASE 4 50% 50% 0
Table 2-1. Change of natural frequencies
CASES Undamaged CASE-1 CASE-2
MODE (member 2)|(member 4)
Ist 26.8378 24.6255 24.3335
2nd 28.3164 28.3164 271.2721
3rd 52.2663 53.2663 52.4095
4th 82.4867 77.6263 73.9276
5th 90.5185 82.4867 88.0465
6th 132.559 119.1201 125.1420
Table 2-2. Change of natural frequencies
ASES CASE-3 CASE-4
MODE (member 6) (member 2&4)
1st 26.8378 24.6255
2nd 28.3164 28.3164
3rd 52.2663 53.2663
4th 82.4867 77.6263
5th 90.5185 82.4867
6th 132.5595 119.1201
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and Kalman filters.

VEE

2 =@M e Y EHE HdE Al2de) g
YEZ &3¢ &3 A1 UHE A8 FREY
&4 F3e A JAUE ALAAL @R WY
Al&dlol dig Al "EolA udY A2del i
g3 A9 EHE A=59 AHY UEHE o888 &
g 3 9F4Y ¢ FE ANSHT A Y
9 REYE Ho)7] fstd 23 EH2 Tz A
AAEEAE P22 slo] H4 A By +1
Aoy £ EHEE FA F4 Atz Pt
Ax oty gHgozA SAZHE Adsio
Ed &4 AR 12EY AE 549 WAE 0|8
ste] @& dolHEA FZEY 1§ AEFE AY
3ot

22t B2 mdof diato AP L AEd 2
o, gARA &4 A 8w ojvet By R
A &4 BeE &4 AX 9 &4 A=E =S}
FA 4 £ AU =@ 29 LHE o]gF 2
dhot wiEE A AHY e AP Y £ SE
7h i ME AAE B

€ A7 23Y EfA Fzo gF AAwg o
FAoU 5 32d 7F2EY dd LY oA

3



Megn -g2x-23%
T #2 dolEg gl 2 e AF W@ 6) Brown. R.G. and Hwang. Patrick Y.C. 1997,
A7 e Ao AlgHT Introduction to random signals and applied
kalman filtering. John wiley and sons. New
York.
EHIFEH 7) Kalman. RE. 1960, A new approach to linear
filtering and prediction problems, Trans. ASME,
1) BIEEE. 1994, #MBEAM, ARERKOER ¥ J. Basic Eng. 82D-1. p.34
BEL 8) MAE, 1999, &3 o7 U E o] 8% 234dE E
2) Groetsh, C.W., 1996, BHHI-51 2% ME K d& F2EY &4 34, dFd288 =84
iR, T4 L AR A158 43, pp3-12
3) Agbabian, M.S. Masri. SF.. Miller, RK. and 9) §47. AdE, J4Q, 2002, & T YEHE
Caughey. T.K. 1991, System identification o] 8% 3xY EdA T2EY 29A &4 3
approach to detection of structural changes. J. ¥, |FFNFZEHY =2, A28 AL
Engineering Mechanics, Vol.117. No.2. pp.215-227 pp.343-349
4) EM—F. RASFE, 1992 SFEEMORFIRE 10) AMIFEX BE 7. 1988, B §¥iilteri- & 5B

ORIECRL T, ETH8ETE Vo  38B
pp.189-199
5) Kl B, 1983, MEAL~Y Y7 (L5, BIREE

154

it BT WHLEERERIGE(A). JT1-A 2. pp.
510-526



	Abstract
	I. 서론
	II. 확장 사영 필터 이론
	III. 사영 필터를 이용한 손상추정법
	IV. 수치해석 예
	V. 결론
	<참고문헌>



