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Abstract
Background and Objectives

Pour water pressure, stress and settlement are the most important geotechnical parameters that must

be constantly monitored during the construction of earth dams. Since measuring dam settlement
directly at the time of dam construction requires cost and time, the development of artificial
intelligence methods can be very effective. Most studies have been done in the field of modeling
earth dams during construction with a numerical model; therefore the need for artificial intelligence
modeling in this field seems to be necessary. Artificial intelligence models, including neural
networks, are used for study and modeling many engineering sciences. Also, with the development
of meta-heuristic algorithms, their combination with neural networks has become very wide-
spreading due to more accurate results. So, The purpose of this study is to determine the most
effective features in modeling settlement in the body of earthen dams at the time of construction as
a case study (Kaboud-val dam) using the hybrid algorithm Dragonfly - artificial neural network in
different points of the body of earthen dam at the time of construction. Therefore, in this research,
new inputs in artificial intelligence modeling have been proposed for this purpose and their
importance in different levels of installation has been investigated.

Methodology

Kaboud-val Dam is located in Golestan province of Gorgan and around the city of Aliabad. This
dam is homogeneous and has a filter and inclined drainage. In order to obtain the deformations of
the body and the foundation of Kaboud-val dam, settlement plates have been installed in different
sections of the body and its foundation during the construction. In this study, instrumental data
related to the section of 19 Kaboud-val dam were used. Also, out of 17 pages, 4 pages named M1,
M5, M9 and M13 (installed in the body and Kabudwal dam at levels 140, 152, 164 and 180 meter,
respectively) have been used for modeling. By analyzing the data of section 19 pages, fill level (F),
reservoir level (RL), dam construction time (T), fill rate (FR) and impounding rate (RV) for inlet
and landing (P) on terms of (kp), was selected as the output of the hybrid model in the feature
selection method. In this study, in order to select the best combination of input features in the
artificial neural network, the dragonfly algorithm was used. Feature selection is a method of
selecting a subset of related attributes (the best combination of them) that is relevant to a particular
goal. The most important principle is to choose stable features and remove extra data. The
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combination of dragonfly algorithm with artificial neural network as DA-ANN is shown, Therefore,
the dragonfly algorithm (DA) models a variety of different combinations of features with an
artificial neural network and selects the best least error combination (RMSE) as the optimal
artificial neural network model.

Findings

By performing a hybrid algorithm, sensitivity analysis and feature selection method, combining the

four features on pages M1, M5M9 and M13 with error values (RMSE) of 0.0023(kPa),
0.0024(kPa), 0.0026(kPa), respectively, and combining the three features on the M13 page with the
value Error (RMSE) equal to 0.0035(kPa) was the best input combination. The three features of
construction time, fill level and reservoir level as common features in all plates are the most
effective features in modeling the settlement on selected plates. On plates mounted at higher levels,
the modeling error increases, because during the test period and for plate M13 (with the highest
mounting level), according to the statistical indices R?, SI, NSE and NRMSE are equal to the values
of 0.9998, 0.0062, 0.9998 and 0.0062 respectively, have poorer performance than other pages. The
effect of reservoir level feature on the plates installed at higher levels due to the high sensitivity
coefficient is more than other points and the fill level feature has the least effect on subsidence
modeling.

Conclusion

The results are very important considering the cost of installing the measuring equipment and the
significance of estimating the actual values in the future. The present study shows that the DA-ANN
hybrid model is an important tool in predicting and selecting the best input combination for the
intelligent model of the target variable of the settlement at the time of construction of earth dams.
However, assessment of this model using the input data studied in different dams is necessary to
ensure the application of these models in different conditions.

Keywords: Construction time, Dam cross section, Dragonfly Algorithm, Feature selection,
Settlement.
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