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Uniaxial compressive strength Summary

Multivariate regression analysis Uniaxial compressive strength (UCS) is one of the basic parameters in the selection of building
Building stone stones. Direct measurement of this parameter is expensive, time-consuming, and even

P-Wave velocity

Schmidt hardness index infeasible in some circumstances due to the difficulty involved in obtaining samples. Therefore,

using indirect methods seems necessary for estimating UCS of stones. In this study, the main
purpose is to develop indirect models for predicting UCS using non-destructive testing. For this
purpose, a database containing 63 data of physical and mechanical parameters of carbonate
building stones (including uniaxial compressive strength, P-wave velocity and Schmidt
hardness index) were collected from different parts of Iran. Finally, the linear and non-linear

multivariate regression models were developed based on this database for estimating UCS of stones.

Introduction

Stone is one of the most commonly used building materials since the past, and has been given particular attention due to the growing
human needs for construction. In rock engineering practice, determining the UCS is of prime importance, mainly due to its essential role
in the design of geotechnical, civil and building stone projects. Determining the UCS of stone in a laboratory is expensive, time
consuming, and also needs well-prepared test samples. To overcome these problems, development of indirect models for prediction
of UCS of stones based on their physical and mechanical properties has grown dramatically.

Methodology and Approaches

In this research, using two essential properties of stone, namely, the P-wave velocity (Vp) and Schmidt hardness index (SHI), two
empirical equations have been developed for the prediction of carbonate building stones’ UCS. Equations based on a database containing
63 samples of carbonate building stone (43 samples of travertines and 20 samples of marbles) have been developed using linear and non-
linear regression analysis in SPSS software.

Results and Conclusions

The coefficient of determination (R?) between the measured and predicted values is a good indicator to check the prediction performance
of each predictive equation. Furthermore, variance account for (VAF) and root mean square error (RMSE) indices were calculated to
control the prediction capacity of equations. These indicators were measured for the both developed equations in this study. For the linear
equation, the values of R?, RMSE and VAF indices were 0.836, 11.11 and 83.59, respectively. Also, for non-linear equation, these indices
were 0.833, 11.48 and 81.13, respectively. Comparison of indices shows that both linear and non-linear equations are reliable for
predicting UCS of carbonate building stone.
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