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Abrasive resistance of stone This study aims to predict the Béhme abrasion value (BAV) as a measure of
Bdhme abrasion value (BAV) the abrasive resistance of building stones using regression models and machine
machine learning learning algorithms. A total of 160 datasets, including physical and mechanical
multivariate regression parameters of stones such as porosity (N), water absorption (Wa), and Shore
random forest hardness value (SHV), were collected and analyzed. The results indicated that

physical and mechanical properties all three parameters significantly impact abrasive resistance: increased porosity
and water absorption lead to lower abrasive resistance, while higher Schmidt

hardness results in greater abrasive resistance. Multivariate regression models

and the Random Forest algorithm were used to predict BAV with high

accuracy, particularly the Random Forest model, which achieved superior

performance with higher precision indicators, including a normalized root mean square error (NRMSE) of 0.110 and a
variance account for (VAF) of 0.839. These models not only reduce the need for costly and time-consuming physical
tests but also support designers and engineers in making more informed decisions when selecting suitable building
materials for high-traffic and harsh environmental conditions.

Summary

This study focuses on predicting the Bohme abrasion value (BAV), an indicator of the abrasive resistance of building
stones, using regression models and the Random Forest algorithm. The research leverages 160 datasets comprising
physical parameters such as porosity (N), water absorption (Wa), and Shore hardness (SHV) to develop predictive
models. The methodology involves both multivariate regression and machine learning techniques, with the Random
Forest algorithm demonstrating superior accuracy (NRMSE = 0.110, VAF = 0.839) compared to regression models. Key
findings reveal that higher porosity and water absorption reduce abrasive resistance, while increased Shore hardness
enhances it. The study concludes that these models effectively minimize the need for costly, time-intensive physical
tests, aiding engineers in selecting durable building stones for high-traffic applications.

Introduction

The abrasive resistance of building stones is a critical factor in determining their suitability for construction applications,
particularly in high-traffic areas such as flooring and pavements. Traditional laboratory tests, while accurate, are often
expensive and time-consuming, necessitating alternative predictive approaches. This research aims to predict the Béhme
abrasion value (BAV) using accessible physical properties of stones, employing regression models and advanced
machine learning techniques. The primary objective is to provide a fast, cost-effective tool for engineers to assess stone
durability, addressing the challenge of balancing accuracy with practicality. By exploring the relationship between stone
properties and abrasive resistance, this study offers insights into improving material selection processes and sets the stage
for future advancements in predictive modeling for construction materials.
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Methodology and Approaches

The study utilized 160 datasets extracted from prior literature, encompassing BAV and physical parameters (porosity,
water absorption, and Shore hardness). Data were split into 80% training and 20% testing sets. Two main approaches
were employed: (1) multivariate regression, including single-variable and multi-variable models, to establish linear and
power relationships between BAV and input parameters; and (2) the Random Forest algorithm, implemented in Python
using Scikit-Learn and RandomForest libraries. Hyperparameters such as the number of trees (100), maximum depth
(10), and minimum samples per leaf (1) were optimized to enhance model performance. Statistical metrics, including
normalized root mean square error (NRMSE), variance account for (VAF), and mean absolute error (MAE), were used
to evaluate and compare model accuracy.

Results and Conclusions
The results demonstrated that both regression and Random Forest models effectively predict BAV, with the latter
outperforming the former. Key observations include:
1. Parameter Influence: Increased porosity (N) and water absorption (Wa) correlate with higher BAV values
(indicating lower abrasive resistance), while higher Shore hardness (SHV) reduces BAV, enhancing resistance.
2. Model Performance: The Random Forest model achieved an NRMSE of 0.110, VAF of 0.839, and R? of 0.838,
surpassing the multivariate regression model (NRMSE = 0.1187, VAF = 0.8104, R2 = 0.806).
3. Practical Implications: These models reduce reliance on labor-intensive physical tests, offering a rapid,
reliable alternative for assessing stone durability.
The study concludes that the Random Forest algorithm, with its ability to handle complex, non-linear
relationships and noisy data, is the most effective tool for BAV prediction. It recommends integrating such
models into engineering workflows to optimize material selection for construction projects, with potential for
further refinement using larger datasets or additional stone properties in future research.
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