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Drilling Summary

Rock Mechanical Properties This study investigates the relationship between the acoustic and
Acoustic Signals vibration signals generated during drilling and the mechanical properties
Drilling Vibration of rocks. The research aims to evaluate the feasibility of using these
Penetration Rate signals for real-time prediction of rock properties, such as uniaxial

Signal Processing compressive strength (UCS) and tensile strength. 10 igneous rock

samples were drilled, and their acoustic and vibration signals, as well as

penetration rates, were recorded. Statistical analysis using multivariate

linear regression revealed significant correlations between signal

parameters and rock properties, enabling accurate prediction with
acceptable precision. This method reduces the need for conventional sampling and laboratory testing, providing
a fast, cost-effective, and non-invasive solution for estimating rock properties during drilling operations.

Introduction

Rock mechanical properties influence drilling efficiency, tool wear, and project costs. Traditional methods for
assessing these properties are time-consuming and expensive. This study explores the application of acoustic
signals to predict rock properties during drilling. The aim is to provide a practical, fast, and precise method to
replace conventional approaches, particularly for mining and construction projects.

Methodology and Approaches

Ten igneous rock samples were drilled while recording acoustic and vibration signals alongside penetration rates.
Mechanical properties of the rocks were measured through standard laboratory tests. The data were analyzed
using multivariate regression to establish relationships between signal parameters and rock properties. The
statistical accuracy of the model was validated through correlation coefficients.

Results and Conclusions

The analysis showed strong correlations between signal parameters and rock properties, with correlation
coefficients of 0.84 and 0.89 for UCS and tensile strength, respectively. These results demonstrate the potential
of using signal analysis for real-time prediction of rock properties. This method eliminates the need for extensive
sampling and testing, offering a fast, cost-efficient, and accurate solution. It is a modern, non-invasive approach
that can revolutionize drilling operations by improving decision-making and reducing operational costs.
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