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anchors in time because destruction of the roof rocks is mi-
nimal and work gives the necessary effect. But in case of 
blast-hole drilling, excavation work breaks natural monolithic 
rock. Determination of the stress field around the coal face be-
fore, during and after explosion of blast-hole charges will al-
low estimation of the impact of the explosion on the stability 
of roof bolting and its ability to keep roof rocks in an undis-
turbed state. Thus the purpose of the research was the study of 
state the roof rocks fixed by the roof bolting in en excavation 
made by method of blast-hole drilling by means of mathemat-
ical modeling and mining experiments and observations data 
analysis. The article presents the results of numerical 

modeling of geomechanical and filtration processes around 
the mine working fixed by the roof bolting during explosion 
of blast-hole charges. The state of unfixed roof over the coal 
face with different delays of roof bolting installation from the 
coal face was done. It is shown, that roof bolting prevents 
rock foliation and destruction of the roof rocks even in en ex-
cavation made by method of blast-hole drilling.  

Keywords: roof bolting, blast-hole drilling, numeri-
cal modeling 
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Seasonal variations of consumption and limited 

sources of supplying natural fuels in Ukraine result in the 
necessity of searching for unconventional methods to ex-
tract and store thermal energy. Under the formed mining, 
geological, and climate conditions of the country the 
power loads can be smoothed through creating the sys-
tems of underground accumulation of coolants. These 
systems will provide heating, hot water supply and cli-
mate conditioning of engineering buildings owing to 
keeping summer heat and winter cold in aquifers. The ef-
ficiency of this geotechnology has to be justified by nu-
merical modeling ground water flow and heat transport 
in a layer used as a coolant collector. 

Calculating implementation of the mathematical 
model was made in the program ModFlow 2009 
(Schlumberger W.S.). A model was validated based on 
an analytical solution of the radial heat transport prob-
lem. Maximal deviation between the temperature profiles 
obtained by two methods does not exceed 2 °C, which is 
less than 10% of the temperature difference, and charac-
teristic only for the zone of warm and cold water contact 
in a stripe of 15–20 m width. The deviation between nu-
merical and analytical solutions does not increase in 
time. The estimate model accuracy can be considered ac-
ceptable to the decision of practical tasks. 

As a result of numerical analysis of heat balance it 
was established that more than 98% of heat stored 
through a well remain in the aquifer by the time to stop 
pumping; this corresponds to the actual range of heat 
conductance in the confining layers. It was shown that 
total heat loss through the aquifer roof and bed during the 
pumping period varies insignificantly for the given data 
range. The differences in heat loss are more significant 
during a next period, after a pause and subsequent pump-
ing. Thus, as a result of pumping and extracting the 
equivalent water volume with the same discharge during 
the same period it is achievable to extract from 62 to 
74% of initial thermal energy through a well; this de-
pends on heat conductance of the confining layers. 

Keywords: heat transport, accumulation, aquifer, 
thermal energy, modeling 
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