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Identification of concrete thermal parameters based on fuzzy theory
LI Shou-ju, LIU Ying-xi

( State Key Laboratory of Structural Analysis of Industrial Equipment, Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the fuzzy theory, the identification algorithm for the concrete thermal parameters was proposed according to
observed temperatures inner concrete. The objective function of the fuzzy optimization was presented with the statistical characters of
observed temperatures. The inverse problem is formulated as a nonlinear optimization problem, which is then solved by using BFGS
method. The statistical characters of identified parameters were investigated because the observed data were uncertainty. The
numerical computation shows that the proposed method is able to identify efficiently the concrete thermal parameters while the
measurement errors of temperatures are considered.
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Fig. 1 Sensor locations and boundary conditions
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Fig. 2 Simulated curves of measurement temperatures
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Fig.3 Thermal parameters versus number of iterations
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Table 1 Identified values of thermal parameters
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Table 2 Identified values of thermal parameters with
random errors

SR o o, Qs
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Fig. 4 Statistical characteristic of thermal parameter o,
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Fig. 5 Statistical characteristic of thermal parameter o,
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Fig. 6 Statistical characteristic of thermal parameter o,
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