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Damage ldentification Analysis of Frame Structure by Variable Parametric Projection Filter
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The structural damage identification analyses of 5-story frame model were performed by filtering
algorithms as a frame work of inverse problem. As an inverse analysis procedure, filtering algorithm
based on the parametric projection filter is employed to detect the structural damage of a frame model
defined by the reduction of lateral stiffness. The parametric projection filter includes the parameter y to
be regularized the filtering process. In this study, a new treatment of the above parametric projection
filter is developed. We construct filtering algorithm with use of the variable parameter y determined
automatically based on the linear assumption between state vector and observation vector at first step.
The effectiveness of variable parametric projection filter is shown through numerical calculations.
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Table 1
(mm) 6.0x6.0
(mm) 200
(mm)| 250%x250%9.0
E (kg/mm?) 2.1x10*
(kg) 29.5
Q[T T [ TTT[TTT T[T T [T1T]
(/s 4
Amplitude
8 s NN 1 |
3.25 60
Fig.2
Table 2 50% [Hz]
(a)
1 2 3 4 5
7.707 6.58 6.741 6.99 7.31 7.59
22.48 20.23 22.20 21.33 19.33 20.01
35.40 33.50 33.25 31.68 34.93 30.91
45.42 44.40 40.73 44.79 41.89 42.59
51.75 51.47 50.29 48.15 49.30 50.95




(b)

1 2 3 4 5
1 7.97 6.76 6.90 7.18 751 7.78
2 2345 20.70 22.68 22.09 20.05 20.82
3 37.53 35.13 34.96 33.17 36.68 32.53
4 48.85 47.08 42.99 47.56 4417 45.11
5 56.15 | 55.19 | 5358 | 5167 | 5275 | 5447
Table 3
(Hz)
1 0.013893 116
2 0.004425 140
3 0.010293 136
4 0.021281 135
5 0.014999 126
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