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Abstract

performance fiber-reinforced cementitious composites (HPFRCC). Using the Taguchi method, an initial set of 16
physical mix designs was prepared, and their results were collected. Subsequently, synthetic data were generated
through simulation, increasing the total number of mix designs to 44, and the additional designs were also fabricated
and tested. The results from all 44 mixes were employed to train and optimize an artificial neural network (ANN) mod-
el. The model inputs included cement, pozzolans, fibers, water-to-cement ratio, sand, and superplasticizer contents.
After optimizing the ANN architecture using the Equilibrium Optimizer (EO) algorithm, the model demonstrated high
accuracy in predicting both the workability index and energy absorption capacity, with a mean squared error (MSE)
0f 0.0049 and a coefficient of determination (R?) exceeding 0.98. Experimental validation of the optimal mix design
confirmed the model’s accuracy with an error of less than 0.3%. The results indicated that the workability index of the
proposed framework was, on average, approximately 40% higher than that of the reference sample obtained by the
independent Taguchi method. Overall, the proposed data-driven framework provides an efficient tool for the precise
and cost-effective design of advanced concretes.
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