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Abstract

In this paper, an experimental verification has been conducted for the frequency response function (FRF) -
based structural damage identification method (SDIM) proposed for beam structures. The FRF-based SDIM
requires the natural frequencies and mode shapes measured in the intact state and the FRF -data measured in
the damaged state. Experiments are conducted for the cantilevered beam specimens with one slot and with
three slots. It is shown that the proposed FRF-based SDIM provides damage identification results that agree

quite well with true damage state.
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Fig. 1 Geometries of the two damaged beam specimens
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Table 1 Measured natural frequencies (2, (Hz)

Mode No Intact One damage | Three damages
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 (2.43)
5 1419.5 1414.2 (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)

( ) =% change with respect to the intact beam
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Fig. 5 Damage identification results obtained by using
the data all analytically predicted
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the data all experimentally measured

Y

2 d7dA e H4Z3% FRFE °)&3lyq Fx&
4 FR] Astel AdY FREYFECIES
AgHoz AF3}. FRENTHEA 875
dlojg] 7hed &4E AJH g3 FRFHS A3
AR A8 EAFEE P F 9 Hns
o RE HoJEE HAEAZ AL F$ thie
At FbEa ey, & A 2R
&9 SAE EF3 HEdn Algml &Are] A
3 37 =3 vjxy 2 FEI}T YLSE 39
st ot

=z 7|

£ d3tE dxdegAg 537 29 F(R01-2000-

000-00295-0) N YL.2 FPHAS
FS NS |

(1) Salawu, O. S., 1997, “Detection of Structural

Damage through Changes in Frequency: A review,”
Engineering Structure, Vol. 19, No. 9, pp. 718~723.

(2) Doebling, S. W., Farrar, C. R, and Prime, M. B,,
1998, “A Summary Review of Vibration-based Damage
Identification Method,” The Shock and Vibration
Digest, Vol. 30, No. 2, pp. 91~105.

(3) Zou, Y., Tong, L. and Steven, G. P., 2000, “Vibration
-based Model-dependent Damage (delamination)
Identification and Health Monitoring for Composites
Structures-A review,” Journal of Sound and Vibration,
Vol. 230, No. 2, pp. 357~378.

(4) Yuen, M. M. F, 1985, “A Numerical Study of the
Eigenparameters of a Damaged Cantilever,” Journal of
Sound and Vibration, Vol. 103, pp. 301~310.

(5) Banks, H. T., Inman, D. J, Leo, D. J. and Wang, Y.,
1996, “An Experimentally Validated Damage Detection
Theory in Smart Structures,” Journal of Sound and
Vibration, Vol. 191, No. 5, pp. 859~880.

(6) Luo, H. and Hanagud, S., 1997, “An Integral
Equation for Changes in the Structural Dynamics
Characteristics of Damaged Structures,” International
Journal of Solids and Structures, Vol. 34, No. 35/36,
pp. 4557~4579.

(7) Wang, Z., Lin, R. M. and Lim, M. K,, 1997,
“Structural Damage Detection Using Measured FRF
Data,” Computer Methods in Applied Mechanics and
Engineering, Vol. 147, pp. 187~197.

(8) Lee, U. and Shin, J., 2002, “An Frequency response
function-based Structural Damage Identification
Method,” Computers & Structures, Vol. 80, No. 2, pp.
117~132.

(9) Lee, U, Kim, N. and Kwon, O. Y., 2001, "Dynamic
Characteristics of a Damaged Plate" KSME Internat-
ional Journal, Vol. 15, No. 10, pp. 1408~1416.

(10) Meirovitch, L., 1967, “dnalytical Methods in
Vibration,” The Macmillan Co., New York.



