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Inversion Method of Dam Mechanical Parameters based on Operational Modal Analysis and Surrogate Model
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Abstract: It is of great significance to invert dam mechanical parameters based on monitoring data for dam safety evaluation.
Compared with static monitoring data, vibration signal can better reflect the overall structure characteristic of the dam. It can be
used to improve the reliability of dam mechanical parameter inversion by identifying dam modal parameters through operational
modal analysis method. In terms of the issue that the finite element analysis model needs to be called repeatedly during
inversion, a surrogate model of mapping material parameters to modal parameters is proposed by using neural network. Finally,
the optimization problem of inversion is solved by using adaptive grid search algorithm. The effectiveness of the proposed method
is verified by inverting the zonal elastic modulus of the numerical model of a concrete arch dam.
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Fig. 1 Diagram of adaptive grid search
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Fig. 2 Flowchart of arch dam parameter inversion
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Table 1 Mechanical parameters of the dam

E/GPa v p/ (kg/m®)
X1 [15, 30] 0.19 2400
X 2 [15, 30] 0.19 2400
X3 [15, 35] 0.19 2400
Hh 3k 12 0.22 2400
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Fig. 3 Finite element model of the arch dam
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Fig. 4 Material partition and sensor layout
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Fig. 5 Original stable graph
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Fig. 6 Stable graph after removing spurious polar modes
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