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Experimental Verification of a Structural Damage Identification Method for Beam Structures

Kooklae Cho (Mechanical Eng. Dept. Inha Unv.), Usik Lee (Mechanical Eng. Dept. Inha Unv.)

ABSTRACT

This paper provides an experimental verification of an FRF-based structural damage identification method (SDIM)
developed by the authors for beam structures. The FRF-based SDIM requires the following data : (1) natural frequencies and

mode shapes measured at the intact state and (2) the FRF-data measured at the damaged state. Experiments are conducted for

the cantilevered beam with one slot and three slots. It is shown that the FRF-based SDIM developed by the authors provide

very successful damage identification results which agree well with true damage state.
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Fig. 1 Setup of cantilevered beam specimen (units : mm)
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Fig. 2 Geometry of a cantilevered beam specimen with
three slots (units : mm)
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Fig. 3 Schematic diagram of experiments

3.3 Asye

x’h’a‘ol °‘¥ gk e AN FheEed
FrE —’é?‘“% 14 2 228 T8 M e
12.8 l7tAl FH7stoiof sz, ’2@91 44 F
FEYaE 447}9—i Yt &, 173k 0 -
0.8z, 2 #+U& 0 ~ 6,44k, 3 73t 6.4z ~
9.64, 4 7+ 9.6k ~ 12.81k2 ZtZ} F+E3HA
ﬂ 1= ”7°7~‘%-‘F—%' ek 25 Hz2 A WA 12.8

| wla 4gsl &AL Holnz Fae Ried
,1.210}04 bazke] Fobe g A sk 573
’6}9&4-
AAE Aecdds 97 Adde 2an

ER Zes we 3Y¥s astER & ’é‘f“ﬂ
A 400mne] HE 40 FESS FHA.
B9 1 F -4 RERAL dHRE s 01%3}
of e, 2 - 4 Fe R ARVIE
ol 8o Ferdth 1ex 7H‘ﬁé°l Tetaz &
FoRES mEHu AdXE ~°r R =
ol wAstEE Frhel whit mEYE AT £ Ui
AHE Hea g sgich

ol43} ol F¥E FHFIPFTRAYH 4

ol R4S STA R System & o} &3}

rio He NlO

O

3.4 AEZAY O HE

o] off 4 w”‘-“o] A= B9 &40 AU
BAF9 RHUFFE Table 1 o] st s, ¥z
T &40 9l 7é‘-r°ﬂ g &4do Ae 73‘1”—4
Fab RAst& 2 M Fig 4o thA] AEsiict. &4
HA Zreofa ZHopA AE &4 HX9Y =T
Hol dAst7] WEgolck. 283 FHAFHEIES
LARER A5F FelA A £y e A2 ¢
F o, 2FAFEFY HA4E YT (2748. 9 k) E

©:

tholete A& 78

ol 45d ¢Fv)E ¥29 Young’s modulus 7} 68.2
F Slch

Table 1 Experimentally measured natural frequencies

No Intact One damage Three damages
1 o 0, | 2%& | 0 | A%E
#1 25.75 25.35 1.56 25.01 2.87
#2 156.9 154.4 1.59 154.2 1.72
#3 438.6 437.3 0.29 435.8 0.62
#4 859.3 846.1 1.54 838.4 243
#5 1419.5 14142 0.38 1397.4 1.56
#6 2116.5 2083.5 1.56 2066.1 2.39
#7 2949.1 2936.8 0.41 2931.9 0.58
#8 39154 3858.2 1.46 3860.3 1.41
#9 5011.0 4988.4 0.45 4972.5 0.77
#10 6235.8 6152.2 1.34 6105.3 2.09
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Fig. 4 The changes in natural frequencies due to damages
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Fig. 5 Experimentally measured the first ten mode shapes
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Fig. 6 Experimentally measured frequency response
functions for the intact and damaged beams.

&4o] oy HelAMe] 5

Foh £l Qi mefA el TﬂT— @r ol
ahol &4 Mg ahe aakel 914

g gl 2
a7ngE 45& § v}, Fig. 73 Flg 82 27z}
I *‘01 3 789l 7ol it

b o oo

{a) 9 elements : DIE = 134 e-1

0.198

B

oo 01 .4
(b) 27 elemenls DIE = 5. BJ e-2
0.568

0.0 01 0.2 0.3 o4
{c) 81 elements : DIE = 4.82 ¢-2

Fig. 7 Damage identification results for the beam with
one damage
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Fig. 8 Damage identification results for the beam with
three damages
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