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direction of mining works in the extraction of natural stone blocks. The connection of 

the anisotropic properties with the crystalline structure of natural stone and its genesis 

as rock is studied and proposed a method for determining anisotropism of mechanical 

properties of natural stone based on digital video processing and ultrasonic methods is 

offered. Based on the data, the authors scheme out the method of determining the 

optimum direction of mining works which will minimize the costs of labor and energy 

on the severance of the blocks from the array of natural stone, as well as the percentage 

increase of output of finished products. 

To study the natural block structure of the deposits, the structural research was 

carried out on the productive breakstone Leznykivsky quarry and documentation of 50 

exploration wells drilled to the East of the quarry is studied, three-dimensional model 

and hypsometric plans are built. It was found that within a granite intrusion natural 

blocky structure of two structural levels (megablocky structure and monoblocky 

structure) are distinguished. The blocky structure of the first order (megablocks) is 

determined by the constant fracture zones of two orientations and large stratified 

cracks. This allowed to highlight the boundaries of the extraction of facing stone 

blocks, and to set their blocky structure. It proves in practice the existence of areas that 

are suitable for the extraction of block facing stone within a breakstone quarry. 

The study of granite is performed with a non-destructive method to establish the 

relationship between strength characteristics and propagation of ultrasonic waves. The 

obtained data shows that the weakest samples were selected where the quarrystone 

materials are excavated.  

In the qualifying scientific work, the dependence of the velocity propagation of 

the ultrasonic waves on the strength of granite compression was determined, and it is 

described by a linear function. Also the dependence of the velocity propagation of the 

ultrasonic waves on the strength of the granite in tension was determined, and it is 

described by a polynomial of second order. 

Experimental results are presented according to the evaluation of reduction of 

strength of natural stone with repeated dynamic loading. The study was conducted to 

determine suitability of natural stone to associated blocks excavation in breakstone 
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distances, using both traditional and new criteria for the evaluation of crack formation 

in the rock ledges. 

Analytical studies of determination of the natural oscillations of block stones on 

the example of area of a quarry field of granite deposits JSC "Leznykivsky Quarry" 

made it possible to establish the dependence of the natural frequency of the block, 

which has a free surface from its length at different volume, which is described by 

polynoms of the second degree.   

For the first time the dependence of the natural frequency of the block in the 

array of isolated cracks (jointed movable) from its length with different volume is 

determined. The natural frequency of the block is in the range from 4000 to 18,000 s-

1. 

When applying the natural oscillation frequencies of natural stone blocks in the 

array with the frequencies of vibration from explosion of the explosive charge, the 

dependence of the oscillation frequency blocks depending on the various single blast 

hole charges in the longitudinal elastic wave and the height of the ledges h =14-16 m, 

which describes logarithmic functions was analytically determined for the first time. 

Analytical studies show that resonance phenomena will not happen when 

applying the oscillation frequencies of natural stone blocks in the array with the 

frequencies of the vibrations from the explosion. 

Empirically determining the destructive seismic action of explosion around a 

single cylindrical explosive charge through the example of Leznykivsky quarry, it was 

established that the direction of anisotropy of the array coincides with the prevailing 

direction of the system of naturally oriented open cracks. 

Experimentally, a study was conducted by definition of the seismic action of 

massive explosion on the seismic resistance of the ledges of the block products. The 

dependence of the modules of the velocity vector fluctuations from a given distance is 

determined.  

For the first time, we make analytical and experimental evaluation of wave 

processes in terms of compliance with industrial explosions in the areas of production 

of breakstone product to obtain the original design data at the area of the extraction of 
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granite blocks on the basis of which, taking into account the anisotropy of physical and 

mechanical properties of granites, which extends seismic blast wave and which are 

engaged in the production of blocks,  protective pillar is calculated area where the 

parameters of blasting do not exceed the allowable tensile stress on all the ledges of 

block stone. The algorithm of determination of parameters of seismic safe conducting 

of mass explosions for the design of short-delay blasting in the quarry is developed, it 

differs from the existing ones by the charge weight of borehole charges of explosives, 

which are blasted simultaneously in a maximum group at the interval of deceleration 

of less than 17 ms, and were calculated based on volumetric seismic wave, and the 

experimental measurements, and do not exceed defined level of cracking in the sections 

of block stone. 

The technological schemes are devised, they allow to selectively extract block 

natural stone and implement a system classification of development of block sections 

of natural stone in breakstone quarries, on the basis of coordination of explosive and 

non-explosive mining technologies. 

Methods of determination of the suitability of hard rock mass to the associated 

extraction of natural stone, forecast of the content in the array and an output of block 

raw material of the specified parameters have been tested and implemented in 

production at ALC "Berezivsky quarry", LLC "Nadry", LLC "Dyzeltehservis".   

On the basis of the research, the technique of selection of hydraulic hammers, 

depending on the volume of individual natural stones was developed; it will allow to 

develop effective solutions of technological schemes of ledge development with the 

associated production of natural stone blocks. 

Non-blasting mining technology of block natural stone excavation on a 

particular area in breakstone quarries is developed. Current planning system of the 

extraction of natural stone blocks is advanced. 

The thesis justifies the scheme of mining of natural stone blocks in an initial cut 

with diamond-wire machine. 

The value of specific losses in two-stage and three-stage production system, 

depending on the length of the primary monolith, is calculated. 
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