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Tab.1 Evaluation indicators of the prediction results of different models
5 KEL MED Autoformer Informer LSTM MLR
FHANSS
/d MVISE MMAE RRVISE MVISE MMAE RRMSE MMSE MMAE RRVISE MMSE MMAE RRMSE MMSE MMAE RRMSE
PL2-1 600 0.454 0.538 0.674 1.063 0.825 1.031 5.017 2.016 2.239 2.274 1.409 1.508 7.146 2.187 2.673
450 0.316 0.456 0.558 0.906 0.737 0.952 6.318 2.189 2.513 3.950 1.544 1.987 4.820 1.668 2.195
300 0.541 0.504 0.710 1.071 0.894 1.035 5.704 2.067 2.388 1.166 0.945 1.080 6.892 2.227 2.625
PLA-1 600 0.954 0.725 0.977 1.865 1.011 1.365 21.56 4.100 4.644 19.61 3.821 4.429 17.216 3.368 4.149
450 2.318 1.367 1.522 5.087 1.957 2.255 26.37 4.396 5.135 10.11 4.190 4.256 12.846 2.756 3.584
300 1.193 0.972 1.092 2.040 1.192 1.428 28.78 4.705 5.364 4.911 1.924 2.216 18.709 3.795 4.325
PLA4-2 600 0.080 0.236 0.283 0.196 0.391 0.443 3.021 1.597 1.738 1.056 0.890 1.027 10.046 2.969 3.169
450 0.091 0.366 0.302 0.285 0.413 0.518 6.108 2.414 2.491 0.445 0.556 0.667 6.918 2.433 2.630
300 0.238 0.370 0.487 0.820 0.782 0.906 2.553 1.553 1.598 0.107 0.271 0.317 6.777 2.428 2.603
e =MMSI-: EF{E}‘:’ mm” s Mviag ‘RRMSF, Eﬁ{jﬂJ}‘:’ mm,
. I v . O = Rimer — Iaformer

([ — Target

—— Transformer —— LSTM

— Autoformer
LSTM

‘ MED
—— Transformer
MLR

3 2
2019-11 2020-05 2020-11 2021-05 2019-11

(a) PL2-1

2020-05

2020-11 2021-05

(b) PL4-1

B3 AES 600 35K T4 RAT 4K
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Tab.2 Evaluation indicators of full connected layer count prediction

B s IR R

I
B S 1 | 2 3 4 5 6 7 8 9

PL2-1 600 Mygqs 1.260 1884 0.467 1.918 1.978 0.892 0.584 2.483 4.761
Myag 0.793 1,040 0.542 1,034 1,038 0.724 0,583 1.343 1.772

Rywse 1122 1.373 0.683 1.385 1.406 0.945 0.764 1.576 3.182
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Rywse 0.822 0.793 0.754 0.867 0.739 0.945 0.744 1.825 1.389

300 Myge 1174 0.799 0.515 1408 1.169 1.665 0.844 1.114 3.543
Myap 0.843 0.633 0.541 0.915 0.804 1.175 0,731 0.773 1.635

Rgvse 1.084 0.894 0.718 1.187 1.081 1.290 0.918 1.055 1.882
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Long-term Deformation Prediction of Concrete Dam Based on

MLP and Ecoder-Decoder Framework

TAO Cong-cong
(State Grid Electric Power Research Institute, Nanjing 211106, China)

Abstract: The long-term prediction of concrete dam deformation is an important requirement for maintaining its
structural integrity during actual operation. To improve the accuracy of long-term deformation prediction of concrete, a
long-term dam deformation prediction model based on multi-layer perceptron (MLP) and ecoder-decoder (Ecoder-Decod-
er) architecture, MLP-Ecoder-Decoder (MED) , was constructed. This model captured the long-term dependence of dam
deformation and environmental loads through a deep auto-correlation (Deep-Auto-Correlation) mechanism, and used time
series decomposition and deep auto-correlation mechanism for multi-step deformation prediction. The model was used to
predict the deformation of a 250 m height arch dam in Qinghai Province under complex environmental conditions. The re-
sults show that the MED model effectively improves the prediction accuracy and has a strong advantage in extracting long-
term time features.

Key words: concrete dam; long-term deformation prediction; multilayer perceptron; deep learning; long-term fore-
cast; feature extraction





