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Seismic Damage Assessment on Structures using Measured Acceleration
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ABSTRACT

A time-domain system identification (SI) method is developed for seismic damage assessment on
structures. SI algorithms for complete measurements with respect to degrees-of-freedom are proposed. To
take account of nonlinear dynamic response, an equation error in the incremental dynamic governing
equation is defined for complete measurement between measured and computed acceleration. Variations
of stiffness and damping parameters during earthquake vibration are chased by utilizing a constrained
nonlinear optimization tool available in MATLAB. A simulation study has been carried out to identify
damage event and to assess damage severity by using measured acceleration time history. Mass
properties are assumed as known a priori. The effects of measurement noise on the identification are
also investigated.
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Fig. 1 A SDOF system for the study Fig. 2 Elasto-plastic behavior
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Fig. 3(b) Simulated ground motion and damage by graduwal change in stiffness and damping
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Fig. 4 Estimated parameters of the SDOF system with 5% noise in acceleration
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Table 1 Properties of the shear building

Floor Mass Damping Stiffness
(Nsec’/mm) | (Nsec/mm) (N/m)
1 2.0 0.89 40
2 1.5 0.67 30
3 1.0 0.32 10

Fig. 5 A three-story shear building
the study
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Fig. 6 Identified stiffness variation at each story with 5% noise
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Fig. 7 Identified damping variation at each story with 5% noise
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