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Purpose. Substantiation of the parameters and devel-

opment of a program structure of the information system 

assuring the underground mining safety based on the 

comprehensive assessment, operational forecasting and 

prospective scenarios of geomechanical processes. 

Methodology. The project of the information system 

was developed using the methodology of the design of pro-

gram models of computational processes, mathematical 

modeling of geomechanical processes performed using the 

laws of physics of rocks and continuum mechanics. 

Findings. The parameters and structure of the new 

information system for the underground mining safety 

control based on the geomechanical factors has been de-

veloped. It includes: the subsystem that provides effec-

tive personnel management at industrial enterprises 

based on network communications technologies and mo-

bile telephony; reference and information subsystem of 

decision support, that provides data collection, infor-

mation on request, the primary analysis of normative and 

technical documentation, search for reasonable process 

parameters via the analysis unit; interactive subsystem of 

mining operations safety assessment based on the geo-

mechanical factor, which takes into account the synthesis 

of algorithms for evaluation of the control object based 

on the mathematical apparatus of fuzzy logic, operational 

forecasting and prospective scenarios of geomechanical 

processes based on the state of local models of rock mas-

sif. The safety is assured through the increase of the staff 

cooperation effectiveness, disciplinary liability, as well 

as through the operational forecasting of the rock massif 

state and making early decisions on the maintenance of 

workings in the accident-free state. 

Originality. The technique of design of the infor-

mation system for the underground mining safety control 

has been developed. It takes into account the operational 

forecasting and prospective scenarios of geomechanical 

processes. 

Practical value. The use of information systems in 

mining allows us to increase the efficiency and safety of 

operations by ensuring the transmission and recording of 

operational information in the process of control over the 

solving of current problems, and through fast response to 

the emergencies caused by geomechanical factors. 

Keywords: mining safety, information system, simu-
lation, geomechanics 
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Purpose. To study the physical processes of formation of physical and water-physical properties of sod-podzolic soil in 

the areas reclaimed after mining developments for practical measures on full implementation of the ecosystem functions of 

soil under technogenesis conditions. 

Methodology. The methodological basis of research was the concept of environmental monitoring. Conventional methods 

in ecology, field and laboratory ones, were used for the research. In the field studies, the methods of comparative analogy with 

regional control were used. The laboratory tests were conducted in accordance with generally accepted in soil science certified 

and standardized methods. 

Findings. Under natural soil conditions, a 30-year period after the remediation is insufficient to restore the evolutionary 

balanced parameters of physical structure of the soil. The residual effects of its physical abuse appear to change the density 

compilation, porosity and, consequently, the quantitative characteristics of water-physical constants and forms of soil moisture 

reserves. 

Originality. For the areas reclaimed after opencast mines, the time and quantitative parameters of forming the physical 

structure and water-physical constants of disturbed soil by natural soil conditions were first established. The possible scenarios 

for forming stocks of productive moisture in the plow layer of soil were shown. 

Practical value. The regularities of forming agrophysical soil properties can be used by mining companies to justify the 

technical specifications of the restoration of land after opencast mines and by farms to develop measures aimed at regulating 

elements of disturbed soil fertility and improvement of technological schemes of growing crops on the reclaimed areas. 
Keywords: recultivated area, soil porosity, density compilation of soil, soil moisture, water and physical constants, soil 

moisture reserves§ 
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