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ABSTRACT

This paper introduces a frequency-domain method of structural damage identification. It is formulated in
a general form to include the nonlinearity of damage magnitudes from the dynamic stiffness equation of
motion for a beam structure. The appealing features of the present damage identification method are: (1) it
requires only the frequency response functions measured from damaged structure as the input data, and (2)
it can locate and quantify many local damages at the same time. The feastbility of the present damage
identification method is tested through some numerically simulated damage identification analyses for a
cantilevered beam with three piece-wise uniform damages.
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Fig. 1 A finite structure element with damage: (a) true damage state, and (b) its equivalent representation
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Fig.2 A cantilevered beam with three piece-wise uniform damages considered for numericatly simulated damage identification tests
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Table 1 Natural frequencies of the damaged beam
Natural Frequencies (Hz)

Beams

Ist 2nd 3rd 4th 5th 6th Tth 8th
Intact 257038 161.0829 451.0370  883.8526  1461.0717 21825881 30484082 40585316

Damaged | 253846 157.1781 4495456 8652243 14424510 21365882 30384482 4012.2098

%Decrease 124 242 033 210 127 2.10 032 1.14
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Table 2 Damage identification results
. Identified Damage Magnitude € DIE
Iteration . B
D, D, D (ex107) (DIEx10”)
Initial 0.469 0612 0335 - 20.735
Ist 0.371 0435 0.293 37.106 16.958
2nd 0410 0.530 0300 26.035 9.144
3rd 0.3% 0485 0.300 14516 5402
7th 0.400 0499 0300 1.280 0.381
15th 0400 0.500 0.300 0.00531 0.00169

-372 -



o © o o o
w -~ (5] - ~

Damage Magnitude D

[=]
[

o

0 il I ;
o Q05 a1 015 0.2 025 03 035 04
Damage Lacation (m )

Fig. 7 Damage identification results after 15 iterations
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