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ABSTRACT

A robust damage assessment technique is presented such that the location and severity of
damage in structures can be identified using measured modal data. In order to identify the damage
efficiently, the concept of design of experiment using orthogonal array is used for screening the
main effects of each parameter which corresponds to possible damage location in FE model. Then,
Taguchi method, which has been widely used for robust design in industry, is applied to parameter
updating in analytical FE model. The numerical simulations of a truss structure show that damages

in structure can be located from updated parameters.

Q7] W&o Fasie el Fho] x7]e] o]
gobd g2 Al AL Hjgog FE7t sl
HEo| FE9 AL FQ3}

ol g S Adsty] fate] o7 7x] Wio]
ME=Eg oy JF dolelg o] &3¢ wWio] A&7
Ql FdofA FHo] QlojA HWol Ao 93 9]
th 53] AFAIE o] &5 2d /A ¥ (model
updating method)2 +Z&9 A% #5F a8n
g3 YR FE A = Qe FHo] ok
AA7A g 29 A 9 o]g o] &s &4
A2 Doebling’ 9} Friswell P9 =50 2 A

27t 5o 3l

A AR, ST B
E-mail : kskwon@sch.ackr
Tel : (041) 530-1670, Fax : (041) 530-15050

720/t 22 STESSE =2 /A 16 A7 F, 2006

A% =
FEes BHE9 A
A7 sEtelHE AH-e =)
tlo)El (modal data)7} A¥e| 7z AT
t} o714 1 Qe o g AHEEHE WS 18
% W17 H (eigensensitivity method)©]1l o] HHH2
URE T dukgtd 938d (pseudo - inverse) &
AHg-sto] BN oF Ed JiHE she ol
o} AT &4 7hEdt TRgke]l sk she
gu|e ¢ 2op A2 A9 dHo] XAl
conditioned) Q! 73 dle FUsA gAY 28]
gojzjA "t 53] /MHY Avs SAE dlolE
FE5ol did F3FE A #A Ho 1fA URE
Y (eigensensitivity method) 9] ti¥-29 A$ 74
Agto] 758 B>,
oeta oldqd FAE Aty fste] Hx =
(norm) T-EXAE AHE uhdo] AFREI R 89
o} o] S gdE 3 AET AAE 2R
the setuge] AAAA ke msA PR
X T/HA S A HAZ vHE7] Wil 4%

2
Jo o
<t
o

B

3!

g%
o g

~



oA e A FrEe &4 W

A7) oz e wAo) At?. 24 s 1
&9 ARyt AAsEE AevlEe] R g
71 98tey delnlge] AFE Sole WHE Al
ok, st Z4uolEg g S &
b ozl Qe BEu fAS 48 geEmEHE A
| HE AL oprt #HoZE FAdOHE
= st Ag Ao 7PEE AR R Al
5]9\15}_(5).

HZo| +28 74E& AGdr] st HA
o) EAY HPFHA(global minmum)fte 371
gatel GAA guZo] ALIJGET. FHA
AT HES AMgste] FREY g 1Y &40 F
Aol Qe Aot Agto] 7FdAa o A 23
7} ZAlo #4184 e (non unique  solutions)
2A7t 149 + do-8 Bk a8y % &
18&e WY 27| (random search)ol] A% ¥
How AMETrt =@ wio] o dWozE
273 2 % (neural network) el A7t HAH
WID - gixul Anpe 4274 o8 dx7t gt
A & Qe dol U

o] AT W Ee Fd AdE A% 23 s4d
g8t oA W FEagth oA
BARA D FAFT ] g 2o|d HH o
A7 WG (orthogonal array) S AHE3te] Al
9 FgAS FUzsigdzn, Az Fev) (signal
to noise ratio)E Hujagez A% 5AHS Z
=) o] Ao E ol E R WS B
g A L3t T2EY #EE EHHCE
Aggh-s B
Aord Hel a&Ade ot Y3 EAY
=i]

Jo e

QL

o
7

[ o 1 oz

¥

o

He
e

e H o%

3@ BN

= o
g dolH e Aols A4t dhe Zlo® 4o #

o T olgd HAFTE Hagsyl At
Az gngFo] AL HA?. o)F FARFE
Aok WS 2713 € g AR L=
s P& 7 et de Bl AUk

T2EY 7iAGE A% BEAETE A9 )
Aste] Nd 2o T8 BE dolHg A
TEEAMY 2 dojE 9 A2 e 2] A9
7:51_‘:}_(8_9)'

J=Wwa+W¢J¢ (1)

AN

AN, 4Ty £ A7 DRAFES BE Y
of BAY ARSI Ak 71 W, % Wy =
vzt J, 9 Jgd A E4(weighting
function) 7} €tk Z7el EXREFAM n T4
52 ooelst ARETd thed ol vehd &
9}\‘;]_(9).

A @ ot {p} & A7 24AFFS 2EY
A wgoltl, Al m o T = 22 39 dlold,
oz 73 dolelel FHS] MA (transpose) E
vehdch, A8 dlojeigl di4 22 dlojelg #A 7]
371 Ysto] theap o] MAC (modal assurance

o o 3
criterion) & AR

MAC; = ©)

(CRLCACAICH)

MACE A83% 49 IFAY FAM =l
webd 0F 8 14k e etk W F R
AR7)17k HAkd MAC BEE dZAFEFRolA
Lol 717 ke ZA HI veR F294 0 ©]
gt o714 438 2= 34 dolE g 4 2=
3% dolelE A4 vl s7] Aol 22 A7 A

o AZAEI e =RE/A 16 8 A7 3F, 2006/721



A A Al

(MSF, modal scale factor) & 8o} s}k,

vsp 2 el ) el

(@)

@
)

o
]
~|
<
S~

E4 o] 22 27] AFE 489 Y Byl
180% #4alol7t Sl BAEE AAE £ otk
5995 (DA AZH W, Wyr Azl
GFE 7 5 W7 WE 79 A7 Qusolo} @
o oY Agels LRAFEI RE Hak
wlal 274247k X471 “ﬂ% | 2T A

o9 g8y iv"r{l 5 HT %3 Vg F9
BE YoM d& 21% 7E9 94X ARE 2
A F g A dok gehA ojed *}ﬂﬁ 123}
o o] A7oME w =10 23X w=1 & A3}
ek
R |
T F3

EA &S|

B

T FAE AR 22 Ao
S ) "9 288 59 w5t
Fgelofol it} XY 1A} REE &
AAe 7L o A A 2d9] o]/\}i} 9 X}H(discreti-
zation errors) 59 2A7} g w0} sk

Ko
o

3. Ci7M UHE AISE 2 JHMY

AESEITE oA W ol
d& MNdY &58F(oss
function) < 7“94 4oz ygAg. (1) 9EE
A (nominalthe - best), (2) @4 &4 (smaller - the
- better), (3) Hul5A (larger - the- better). ©]
oM e FATTY HHEA = FAaEHol &
ot oo W AFd) Fovle e Zo] Fo 2 &
et

3.
2AY FadE % }*17171 Asto] o7AE A
o W

Ls
n

SN =-10 log( (5

Ne——

A7IM e TEHEe ZEY A ot 1¥d
A DeAX e EH5e Hage Asd
|9 Hrjzte}h 24 2o

722/ =2 BTSSR =2 /A 16 8 A7 %, 2006

3.2 &l v H (Orthogonal Array)
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Fig. 4 Damage identification of truss structure
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