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RESUMEN

La investigacion abordd la optimizacion en la prediccion de la resistencia a la
compresion del concreto en Cajamarca, donde la variabilidad de agregados locales desafia
los métodos convencionales. El objetivo fue determinar la precision de un modelo de Red
Neuronal Artificial (RNA) para estimar la resistencia f'c = 210 kg/cm?. La metodologia,
de enfoque cuantitativo-aplicativo, emple6 una fase documental con 730 registros
depurados para entrenamiento y una fase experimental con 45 probetas para validacion
externa. El modelo se implement6 en Python mediante el algoritmo MLPRegressor (dos

capas ocultas, funcion ReLU y optimizador LBFGS).

Los resultados mostraron un R? de 0.9191 en entrenamiento y 0.9028 en prueba,
con un RMSE de 13.64 kg/cm?. En la validacién experimental fisica, el desempefio se
optimizo6 alcanzando un R? de 0.9207 y un RMSE de 6.47 kg/cm?, con un MAPE de
apenas 1.11% a los 28 dias. La prueba de Wilcoxon (p > 0.05) confirm¢ la ausencia de
diferencias significativas entre valores reales y predichos. Se concluye que la RNA es una
herramienta robusta y de alta precision para el control de calidad no destructivo en la

region, permitiendo una toma de decisiones técnica basada en materiales locales.

PALABRAS CLAVES: Redes Neuronales, Resistencia a la compresion del concreto,

Prediccion, Ingenieria Civil, Inteligencia Artificial.
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ABSTRACT

This research addresses the necessity of enhancing precision in predicting
concrete compressive strength in Cajamarca, where quality control and mix design are
fundamental. The main objective was to determine the predictive accuracy of an Artificial
Neural Network (ANN) model to estimate the compressive strength of f'c =210 kg/cm?

concrete.

The methodology employed a quantitative-applied approach, structured into
documentary and experimental phases. A historical database of 1012 local records was
collected, which, following a data cleaning process, was reduced to 730 data points for
training and testing. Additionally, 45 concrete specimens were prepared for external
validation. The model was implemented in Python using the MLPRegressor algorithm,
configured with two hidden layers, the ReLU activation function, and the LBFGS

optimizer.

Results indicated that the model achieved an R? of 0.9191 in cross-validation and
0.9028 in the test set, with an RMSE of 13.64 kg/cm? and a MAPE of 4.86%. The
Wilcoxon test demonstrated no significant differences between actual and predicted
values. It is concluded that the ANN is a robust and accurate tool for concrete quality

control in Cajamarca.

KEYWORDS: Neural Networks, Concrete compressive strength, Prediction,

Civil Engineering, Artificial Intelligence.
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