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Dam deformation forecasting by evolving artificial neural network
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2. Basic Science Department, Changchun University of Technology, Changchun 130012, China)

Abstract: Based on the measured data of Fengman dam deformations for many years, the artificial neural network evolved by a
genetic algorithm was adopted for forecasting the dam deformation. The shortcomings of the traditional BP artificial neural network
lie in the slowness in the convergence rate and the weakness in the generalization ability. Compared with the popular multi-factor
regression model and BP artificial neural network, the forecasting model based on artificial neural network evolved by a genetic
algorithm had the characteristics of accurately forecasting and global convergence. The practical application to Fengman concrete
dam shows that, compared with a commonly used statistical method, the forecasting method proposed can obviously enhance the
forecasting precision of dam deformation.
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Table 1 Measured horizontal displacements
at the block 32 in 1980

IR/ d LKA m i/ °C KA/ mm

22 251.25 -16.6 1.0
53 248.63 -12.3 =23
90 247.43 2.3 1.7
115 249.77 4.5 2.6
142 255.18 14.9 2.7
173 255.95 20.6 1.4
203 257.02 21.8 1.9
219 258.08 21.7 1.8
244 259.33 14.4 3.8
278 258.35 5.6 4.8
314 259.57 0.7 5.1
338 260.65 -17.6 7.8
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Fig. 1 Curve of water level at the upstream
from 1980 to 1981
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Fig. 2 Curve of air temperature in the locality
from 1980 to 1981
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Fig.3 Comparison between measured and forecast
horizontal displacements at dam crest in 1985
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Fig. 7 Comparison between measured and forecast
horizontal displacements at crest of dam in 1985
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