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Abstract

In this study, modeling with environmentally friendly recycled concrete construction components
has been investigated. To model the compressive strength of recycled concrete, two methods of
artificial neural network and adaptive neural fuzzy inference system were used. Then, in order to
increase the performance of smart methods and prevent the trial and error approach to achieve the
most optimal parameter values of each model, the particle swarm optimization algorithm was
used. The data of the mixing plan from the research background to create the proposed models
were 201 laboratory data that were collected to estimate the compressive strength of recycled
concrete. Then, to determine the best input parameters to the model, four scenarios were defined,
from which the best scenario was selected. Also, for this index, the ANFIS-FCM method is more
accurate than the rest of the neurophasic based methods. In the test phase, the artificial neural
network method based on the particle swarm algorithm had a better performance than the ANN
method. However, the ANFIS-FCM-PSO method performed slightly weaker than the ANFIS-
FCM method in the training phase, but it performed better than the rest of the proposed methods
in the test phase based on the three presented indicators. The results of the uncertainty analysis
indicated that the proposed method had a very small margin of error in the term of average
prediction. Also, among the proposed intelligent methods, the ANFIS-FCM-PSO method has
better performance than other models with a slight difference.

Keywords: sustainable development, recycled concrete, compressive strength prediction,
artificial neural network, adaptive neural fuzzy inference system, particle swarm optimization
algorithm.
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