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This paper presents a damage identification technique for structures using change in dynamic characteristics
generated by an unmeasurable excitation force. Structural damage is accompanied by changes in element
stiffness and damping. These changes in structural parameters alter dynamic characteristics of the structure,
which provides useful information about the location and magnitude of damage. The proposed technique
identifies structural damage by taking ratio between Fourier amplitudes of two points because the ratio is
constant with regards to the different amplitudes of input forces. The proposed technique enables to use the
uncontrolled exciters and also has the posibillities of introducing the device like electric generators. The
validity of the proposed technique was confirmed through the numerical study on a cantilever beam and a

three-story frame structure.
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BIENDLMS. BROETHHR, EEEMICEE
EEAT AL, BT THBOREBELE Ly —X
AET 4 BT, BELOWERNEONDEEZAN
HLLBEETHS.

44 BEETL2ICHT BT —RIBEHOLIBED
EEHR
(1) CaseAll, D11~D14 0O LLE
FERRE, X-5(a) 2R, CaseAll & CaseD11 @
ERITIFERCTH Y, Fiizegtll 2173, 5Hfl2

e 0.16 1 . U277 Assumed
2 012 1 ESXY AN
8 ~ EEZI AL2
3 0084 ?§ E=An
€ 004 ﬁ
0 2\
8 000 + . r—— 3
%-ﬂm-g 2 3 : 6 7 8 9 10
» —po8 | lement Number
(a)CaseAl DEIEH R
& 0.16 1
S 0121
el
S 008;
@ 0041
£ 000
=]
? ~0.04+
Element Number
(b)CaseA2 DRIERE -
c ;
-2 0.16 7 5 022223 Assumed
g 0.12 32 SSNB1 EEAIBI2
G NEE E=IB13 ([ 814
& 008 i
;:=
& 0.04 K o
2 Vi
E 000 fy—Hg—g— il e
% o04l1 2 3 4 5 6 %7 8 lo 10

Element Number
(c)CaseB1 DRIEREF

.§ 0.16 1 Z27] Assumed

S 0.12- ESUB21 EETB22

b=} E=3823 [[T1]B24

2 008

2 004

£ 000 | - s w i/
#0041y 5 3 4 5 6 7 8 10

Element Number

(d)CaseB2 D RIERFE R

é 0.16 4 Assumed

S 0124 —

3 c2

nq:,) 0.08 - E3cs

2 0.04

g 0.00 i @ﬁfggu
00411 2 3 4 5 6 71 8 10

Element Number
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Stiffness Reduction
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H5.
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51 ANREODETINE
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(c)CaseD3 D[R ERE &

E-5 CaseD OREIEE (RETFN Y
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T, ZEBEONEHETHIEED I EhboRWESE
HBE LK.

IEAZRIE F, MBESHH w ORZKKE LT L,
MRS f(t) ZRAUC L > TRETE 5.

f(t) = Fcoswt an

i1l

BEFFOIMEAL, KXOL D CRHALL.
Froise(t) = F(1 — error) coswt (18)

2T, error WIMRAOERBETHY, RHFFETIT,
1% ¢ 5%0 2B 2ERALE.
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roEHLE.
= Tnoise o 100(%) (19)

Oresp
ZIT, Oresp 1FBH ) A XEEZRVEOFRIEHBO
HEHERZE, Ornoise 1Bl A XOEBRFEETHDE.
Ty =5% B RV TEIT 21T 72,

53 B®Er—X
1 AEbLE v

7— VU iRiE & BV 3 FiE (AMP RATIO) T,
RIE ORI LV RLEVEERF LN CaseD14 &,
CaseAll ZHATHZ L LT 5.

CaseD14 i3, MHRAZHA2, AL 1 28HA3 I
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ENRVES, QHEAETIZEERHIEHE, @A
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e
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L—ADEFEFEESS, 1A 2.31Hz, 2 Kk 7.31Hz,
32 11.0Hz TH S, 2% E 3ROMT 3 KiES)
HLOPRPNSWEERZRIRTAZ &icL Y, BERR
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BB, FRUSD CaseD14, CaseEl 1 & bz kW
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RN o7z,
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AW ngRl ) A XLV BENPEL LTS,
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AT DIERN 1% D & & DOFER#K-6(c) ird. K-
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10128 0.05 OAMEETEAKREB IR TS, BEREE

-274 -
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ETHAHZLEFIAL, IMER, ALK 2 A, REEK
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