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Multi-model structural identification method and its application in

concrete continuous beam
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Abstract; In this paper, the concept of structural identification is introduced. Due to traditional single-model struc-
tural identification method often neglects building the right model while emphasizing the accuracy of parameter iden-
tification, the multi-model structural identification method is introduced. This method is to utilize multiple models
to anticipate the measured results, while the key is to select the correct models from the model cluster. A reinforced
concrete continuous beam in the lab is loaded gradually, and the displacement and the strain are obtained in each
damage case. Multiple reference impact test is conducted to obtain the structural modal parameters in each damage
case. Strand7 software is used for finite element ( FE) modeling, and Strand7-Matlab Application Programming In-
terface ( API) strategy is used for sensitivity analysis of four model fragments. The maximum entropy theory is used
for identification of the sequence of the instrumentation location. At last, modal parameter is used for multiple mod-
el selection on the basis of error threshold method to generate 11 FE models, and the models in further are verified
to anticipate the static performance of the continuous beam.
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Fig. 1 Reinforcement layout of reinforced concrete beam (units: mm)
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Fig.2 Static test on reinforced concrete continuous beam
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Fig.4 (a) Modal parameter identification by CMIF method; (b) MAC value of identified mode
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Fig.5 Identified first 8 mode shapes for reinforced concrete continuous beam by CMIF method
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Fig.7 Sensitivity analysis for model fragments
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Table 4  Uncertainty sources of error threshold
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Table 5 Physical parameters of 11 selected models
x| 1 2 3 4 5 6 7 9 10 11
E(10*MPa) 3.82 3.76 3.79 3.77 3.74 3.85 3.60 3.69 3.84 3.74 3.77
p(10% kg-m~3) 2.42 2.36 2.45 2.40 2.39 2.32 2.33 2.36 2.43 2.35 2.38
K, (106 kN-m~')  2.58 1.98 1.80 8.26 3.11 0.75 1.55 0.77 0.94 5.12 1.20
K, (10 kN-m~")  1.18 0.92 2.74 1.15 3.98 0.44 5.30 1.19 2.29 0.58 0.72
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