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EXPERIMENTAL STUDY ON PREDICTION ERROR METHOD-BASED
SECOND-ORDER STRUCTURE IDENTIFICATION ALGORITHM

“LI Jian , YANG Guo-long , XU Tian-ping , WANG Xu-dong

(Guangdong Academy of Building Research, Guangzhou 510500, China)

Abstract: A seismic Disaster causes serious lose of people’s life and properties. Building assessment is then one
of the important works to rebuild the effected area. The globe property identification based on vibration data could
be a critical supplement to the assessment technical only based on local damage identification. This paper studies
the performance of the prediction error method (PEM)-based second order structural identification algorithms
through a 3-storey model structure vibration test. By applying PEM method to identify the ARMAX/ARMA
model derived from state space model, this identification method can identify second order model parameters such
as mass, stiffness, damping ratios directly from measured vibration data. This system identification method can be
used for investigating the structural properties and has potentials to be applied as a damage detection algorithm on
structural health monitoring systems. To study the performance of this method, a 3-storey model structure is built.
The identification results from measurements of vibration tests on this model structure including top story
excitation tests and ground motion tests show that the PEM based second order structural system identification
technique is capable of accurately identifying the second order parameters and locating and quantifying damages
reasonably well in the context of real vibration test data.
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Fig.1 The flow chart of second-order structure identification
algorithm
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Fig.3 The string model of 3-storey model structure
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Table 1 The identification results of test 1 series 1

Ml/kg M2/kg M3/kg  K1/N/m)  K2/(N/m)
eyl 2.36 1.78 1.83 1414.0 1323.1
Hig 2.365 1.795 1.795 1409 1409
K3/(N/m) D1 D2 D3
{avill 1926.6 0.0067 0.004 0.0166
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and identification result
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Table 2 The identification results of test 2—5 series 1

Ml/kg M2/kg M3/kg
AL 24 1.8 2.9
23 3.1 1.7
37 1.8 1.7
. K1/(N/m K2/(N/m K3/(N/m
R AL (@) () (N/m)
1252.2 1102.3 1907.3
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Table 3 The identification results of series 2

R K1I/(N/m)  K2/(N/m)  K3/(N/m)
. JR&5 1483.7 1363.4 1762.9
S
NI AR AL f5 1292.0 1274.8 1716.2
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