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Fig.1 RBF neural network structure
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Fig.2 Opverall finite element model of arch dam
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Fig.3 Dam material zoning
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Fig. 4 Arrangement of deformation measuring points

of arch dam sections * 15 and * 22
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Tab.1 Radial displacement of 6 measuring points

il et L F /m Ul e fit%/m
M1 —25.3718 N1 21.523 3
M2 —23.047 2 N2 —26.1315
M3 —20.170 3 N3 —9.8727
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Fig.5 Performance of RBF surrogate models with

different sample sizes
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Tab. 2 Average solution of elastic modulus derived

from three algorithms

KR (E\.E,,E,,E,,E;,E{)/GPa

PSO  (46.905 1,45.204 6,42.481 0,30. 751 6.,43. 648 9,40. 855 5)
SNAKE (53.497 9,51. 265 6,39.457 4,26.189 2,35.364 5,41.642 7)
GTO  (52.421 7,49.396 6,40.108 2,26.224 4,33.073 4,42. 367 6)
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Fig. 6 Average fitness change curve of 30 operations
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Tab.3 Positive analysis results based on the average

solution of elastic modulus

B ER7R N PSO SNAKE GTO
Auypy,/mm —25.3718 —25.944 4 —24,997 3 —25.354 7
2R 1 2%/ mm 0.572 6 0.374 5 0.017 1
Auyp,/mm —23.047 2 —23.360 1 —22.3236 —22.7177
2651 1% 2% / mm 0.312 9 0.723 5 0.329 5
Auygg,/mm —20.170 3 —21.093 2 —20.037 2 —20.424 5
2R 1R 2%/ mm 0.922 9 0.133 1 0.254 2
Auyp,/mm —21,5233 —21.9320 —21.4739 —21.622 1
2% 1522 / mm 0.408 6 0.049 4 0.098 8
Auy,,/mm  —18,6915 —18.8558 —18.3953 —18.5636
2% 1% 25 / mm 0.164 1 0.296 2 0.127 9
Auyg,/mm  —9.8727  —9.9112  —9.7478 —9.8342
2% 1525/ mm 0.038 6 0.124 9 0.038 4
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Fig.7 Absolute error
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Intelligent Optimization Radial Basis Function Network Model for

Multi-parameter Inversion of Super-high Arch Dam

KOU Wen-zhuang' , KANG Fei' , MEI Zhi®
(1. School of Hydraulic Engineering, Dalian University of Technology, Dalian 116023, China;

2. PowerChina Zhongnan Engineering Corporation Limited, Changsha 410014, China)

Abstract: Accurate inversion of dam mechanical parameters based on dam monitoring data is crucial to ensure the safe

and stable operation of the dam. This paper presented an arch dam parameter inversion model based on radial basis func-

tion (RBF) network and Artificial Gorilla Troops Optimizer (GTO). Firstly, the RBF surrogate model was used to re-

place the finite element model to discuss the relationship between the material parameters and the displacement response

of the monitoring point. The sampling data of the RBF surrogate model was generated by the efficient Latin hypercube

sampling technology. Secondly, the GTO intelligent optimization algorithm was adopted to minimize the objective func-

tion of material parameter identification. The analysis results of engineering examples show that the RBF-GTO model can

achieve high-precision parameter inversion analysis of concrete super-high arch dams while reducing the calculation cost.

Key words: radial basis function network; surrogate model; displacement back analysis; intelligent optimization; su-

per-high arch dam





