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Finite element model correction of corroded concrete
beams based on dynamic testing

ZHANG Xindi, LIU Caiwei® , WANG Dalong, MIAO Jijun
(School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: In order to establish a precise finite element model applicable to corroded rein-
forced concrete beams, this study employs a model correction approach based on the random
forest regression algorithm to correct the model of corroded reinforced concrete beams. The
finite element model of corroded reinforced concrete beams is developed using ABAQUS,
and the parameters to be corrected and their ranges are preliminarily selected according to en-
gineering experience. The parameters to be corrected are identified through sensitivity analy-
sis, and three sets of random parameter values within the specified ranges are chosen for nu-
merical simulation. The finite element model correction method which is based on random
forest is employed to correct the parameters. The results show that the error between the
calculated value of the dynamic response of the corrected model and the numerical simulation
value is small. Corroded test beams are selected for dynamic test, and their experimental da-
ta are used for model correction. The parameter correction error is between 3% and 5%.

The finite element model correction method proposed in this study could simulate better the
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dynamic characteristics of structural components, offering a precise baseline model for sub-
sequent identification and assessment of fire damage.
Key words: structural health monitoring; model correction method; random forest regression

algorithm; corroded reinforced concrete beams; dynamic test
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