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Structural damage detection of a shear building under unknown earthquake
excitation with limited observations of absolute acceleration reponses

LEI Ying NI Ping-he LIU Chao
( School of Architecture and Civil Engineering Xiamen University Xiamen 361005 China)

Abstract: Here a method was proposed for structural damage detection of a multistory shear building under
unknown earthquake excitation with partial observations of absolute acceleration responses. Based on the extended Kalman
estimator and the least square estimation adopted sequentially the structural parameters above the first story of the
building could be identified. Then the structural parameters of the first story were identified with the frequency equation.
Finally the unknown earthquake excitation identified via the numerical solution to a first-order differential equation. It
was shown with a numerical example that the proposed method can identify structural parameters and earthquake excitation
with good accuracy; structural damage under unknown earthquake excitation can be detected by tacking degradation of
structural stiffness parameters.
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Fig.2 The comparisons of Fig.3 The comparisons of Fig. 4 The 1st frequency amplitude
absolute displacement responses absolute velocity responses by FFT from th(? 3rd story
absolute acceleration response
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Tab. 1 Identified story stiffness of the building kN /m.
k;/(kKN *m™)
1% o
1 120 121.3 1.08 2.
2 120 120.32 -0.27 °
3 120 119.79 0.17 2
4 120 120. 06 -0.05 Tab. 2 Identified story stiffness of the damaged building
.o -l
(6) Newmark Fi /(KN = m )
. /%
x, (1)
5 . 1 120 121.56 1.3
2 120 119.45 -0.46
3 110 109.5 0.45
4 120 121.44 -1.2
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Fig.5 The comparisons of earthquake excitation
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