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Fig. 2 Real observational data sets
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Fig.3 Comparison of training effect of bidirectional model
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Tab.1 The index value of the training value of each model

T i) A5 7R R gysp/ mm M yjag/mm R*
BiLSTM 0.040 251 0.030 395 0.999 320
BES-BIiLSTM 0.024 147 0.017 270 0.999 760
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Fig.4 Comparison of the predicted values of
each model in example 1
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Tab.2 The index value of the predicted value of

each model in example 1

T A5 7Y R pyise/mm M yiap/mm R’
LSTM 0.046 297 0.031 810 0.998 290
BiLSTM 0.042 234 0.031 286 0.998 520
BES-BiLSTM 0.032 196 0.022 554 0.999 140
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Fig.5 Comparison of the predicted values of
each model in example 2
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Tab.3 The index value of the predicted value of
each model in example 2

T AL A R pyge/mm M yizp/mm
LSTM 0.218 62 0.178 390
BiLSTM 0.155 11 0.120 120
BES-BILSTM 0.133 07 0.097 074
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Deformation Prediction of Concrete Dam Based on BES-BiLSTM
ZHANG Long-wei, LIU Xiao-sheng, LIU Xiang-jie
(School of Architectural and Surveying & Mapping Engineering, Jiangxi University of Science
and Technology, Ganzhou 341000, China)
Abstract: In view of the fact that traditional neural network models can hardly make full use of the topological rela-

tionship of the backward forward information of dam deformation monitoring time series data, while the bidirectional long

short-term memory (BiLSTM) can effectively learn the backward forward information, a combined dam deformation pre-

diction model BES-BiLLSTM was proposed based on bald eagle search algorithm optimized bidirectional long short-term

memory neural network. Firstly, the bald eagle search algorithm was used to optimize parameters of the model. Second-

ly, the bidirectional learning feature of BiLSTM was used to train the model to enhance the correlation between the data.

Then., the settlement value of a concrete dam hydropower station was taken as example 1 for dam deformation prediction

based on the BES-BiLSTM model. Another concrete dam horizontal displacement value was taken as example 2 to verify

the model performance. Finally, the prediction results of the BES-BiLSTM model were studied in comparison with those
of the traditional long and short term memory neural network (LSTM) model and the BiILSTM model. The results show
that the BES-BiLSTM model has stronger fitting and prediction capabilities than the single traditional LSTM and BiLSTM

models, which can be used for deformation prediction of concrete dams and slopes.

Key words: concrete dam; model prediction; bald eagle search algorithm; bidirectional long short-term memory





