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" Multi objective Evolutionary Algorithm based on Decomposition (MOEA/D)
2 Artificial Neural Networks (ANN)
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1 Carbonation Depth (CD)

2 Backpropagation

3 Radial Basis Function kernel (RBF)
4 Feature selection
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I Levenberg-Marquardt(LM)
2 Feature Selection
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Predicting Concrete Carbonation Depth and Investigating
the Influencing Factors through Machine Learning
Approaches and Optimization

Shoaib Mansouri, Alireza Rahai, Seyed Hadi Rashedi, Fereydoun Moghaddas Nejad*'

Department of Civil Engineering, Amirkabir University of Technology, Tehran, Iran

ABSTRACT

Accurate prediction_of concrete<carbonation depth is crucial for mitigating detrimental effects such as
cracking and corrosion. However, due toithe complexity of the process and the multitude of variables involved,
identifying the most significant parameters for modeling carbonation depth poses a considerable challenge.
This paper introduces a hybrid featureselection method known as MOEA/D-ANN. The primary aim of this
method is to identify the most critical variables that contribute to achieving the highest prediction accuracy.
The proposed approach combines a multi-objective evolutionary optimization algorithm based on
decomposition with artificial neuralinetworks to effectively address the feature selection problem using the
strengths of optimization and machine learning techniques. To evaluate the performance of the introduced
method, the conventional feature ranking algorithm RReliefF was also employed. ANN was used for
predicting carbonation depth, while the combined methods of MOEA/D-ANN and RReliefF were utilized to
identify influential variables. The results indicate that the model developed using the MOEA/D-ANN
approach significantly reduced the error rate and-increased accuracy by combining the selected variables.
This model achieves a notable coefficient of determination (R2 = 0.99), highlighting its excellent accuracy in
predicting concrete carbonation depth and confirming_the precise selection of influential variables.
Additionally, the results demonstrate that an increase’in the water-to-cement ratio by 10% leads to a 15%
increase in carbonation depth.

KEYWORDS

Carbonation depth; prediction; machine learning; artificial neural network; MOEA/D; optimization.
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