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Abstract: Based on the study of the physical and technical and mining-technological properties 

of quarries, correlation relationships between the strength properties and the drillability of rocks are 

established, which allow obtaining information characteristics of the array for designing rational 

parameters of blasting operations with a reduction in the wear of drilling tools and the cost of 

explosives. 
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Introduction 

For high-quality drilling and blasting 

operations, detailed information about the 

physical and technical properties of the quarry 

array in the BVR design zone is required. One 

of the most effective ways to obtain the 

necessary information is to use the information 

obtained in the process of drilling the exploding 

block with drilling rigs. A large amount of 

research on the use of drilling parameters to 

identify rock characteristics was done in  

[1-70], which established empirical 

relationships between the specific energy 

intensity of drilling and the specific energy 

intensity of explosive destruction of rocks, as 

well as the relationship between the specific 

energy intensity of drilling and rock hardness. 

Methods.  

However, the practical use of the 

obtained results is extremely limited due to the 

lack of an adequate data collection system for 

the tasks. This task is solved by an automated 

data collection system (ADCS) for designing 

the parameters of the BVR, consisting of a 

central and peripheral stations. The central 

station, consisting of a personal computer and a 

transceiver (transceiver), is located in the 
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information center of the quarry, the peripheral stations

, consisting of a controller and a set of 

sensors for monitoring the drilling process, are 

located on drilling rigs (Fig. 1). 

The data transmission medium is a radio 

channel. The result of data collection is the 

construction of a map of the drillability (specific 

energy intensity) of quarry blocks. The use of 

such a map for each block allows you to: - 

calculate the number of wells required for 

destruction with a given crushing; 

– design the optimal location of wells; 

– calculate the charge required for each 

well; 

– predict the rock strength in real time 

near drilled wells and on neighboring blocks of 

the same horizon and, if necessary, change the 

location of wells that have not yet been drilled. 

 

The main direction in the study of 

drilling parameters is the study of the energy 

characteristics of the drilling process, while the 

main characteristic is the specific energy 

intensity of drilling – the energy required to 

destroy a unit volume of rock during drilling, 

which does not depend on the specific features 

of the drilling process, but depends mainly on 

the mechanical characteristics of rocks when 

working with drilling machines having different 

types of drive (both electric and hydraulic). The 

parameters measured during drilling not only 

reflect the properties of rocks, but also the 

condition of the drilling tool. Therefore, when 

identifying the properties of rocks, all 

parameters are considered as a blocked set of 

data that are filtered through appropriate 

algorithms. Analyzing the components of the 

specific energy for rotational drilling [1,2], the 

specific energy can be described by the formula: 

,
2

SV

NT

S

F
e                                                

(1) 

where  e – the specific drilling energy, kJ/m
3
; 

F – the load on the chisel, kN; 

S – section of the well, m
2
; 

N – bit rotation speed, rpm; 

T – the bit torque, kN×m; 

V – the penetration speed, m/s. 
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Fig. 1. Structure of the central station of the drilling rig 

 

For hydraulic-driven drilling rigs, the 

formula (1) will take the form 

 

,
2

SV

kPN

S

F
e      (2) 

where k - the structural parameter of the drilling 

machine rotator, m
3
; 

P - the pressure at the inlet of the rotator, 

kN/m
3
. 

For drilling rigs with an electric rotator 

drive, the expression for the specific drilling 

energy will look like this 

,
SV

UI

S

F
e         (3) 

where U - the operating voltage of the bit rotator 

motor, kV; 

I - the operating current of the bit rotator 

motor, A. 

Formulas (2) and (3) are working 

formulas for calculating the specific drilling 

energy, the value of which determines the 

specific energy of rock blasting. This parameter 

is the initial one for designing an explosion. The 

ratio between the specific energy of drilling and 

the specific energy of rock blasting depends on 

the conditions of a particular quarry and is 

determined experimentally by calibration 

procedures. 
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Results. 

Testing in the quarries of Kyzylkum region 

of ADCS and further analysis of the results 

showed that: 

– calculated according to drilling the value of 

power consumption makes a significant 

amendment to the calculation of the explosion, 

allowing the explosion of a given quality by 

reducing the wear of drilling tools by 3.4% and 

the cost of explosives to 1.1%; 

– there are great prospects for interpretation 

(including automatic interpretation) of drilling 

data for recognition of the mechanical 

characteristics of drill breeds (such as strength, 

fracture, etc.); 

– the system is a convenient tool for 

organizing monitoring of drilling rigs in order to 

optimize drilling parameters, allowing to 

increase the time of trouble-free operation of 

drilling rigs. 

 

Conclusion. 

Thus, based on the study of the physical, 

technical and mining-technological properties of 

quarries, correlation relationships between the 

strength properties and the drillability of rocks 

have been established, which allow obtaining 

information characteristics of the array for 

designing rational parameters of blasting 

operations with a decrease in the wear of 

drilling tools by 3.4% and the cost of explosives 

up to 1.1%. 
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