
ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) Геотехнічна механіка. 2019. № 145 
 

 

108  

UDC 622.232.522. 24         DOI: https://doi.org/10.1051/e3sconf/201910900102 
 

METHOD AND EQUIPMENT FOR THE SAFE DEVELOPMENT OF PREPARATORY 
WORKINGS IN THE GAS-BEARING COAL SEAMS 

1Trokhymets М.Ya., 1Maltseva V.Ye., 2Vialushkin Ye.O., 1Аntonchik V.Ye.,  
3Moskalova Т.V., 3Polushyna M.V. 

1
Institute of Geotechnical Mechanics named by N. Poljakov of National Academy of Sciences of 

Ukraine, 
2
National Metallurgical Academy of Ukraine, 

3
National Technical University Dnipro 

Polytechnic 
 

СПОСІБ І ОБЛАДНАННЯ БЕЗПЕЧНОГО ПРОВЕДЕННЯ ПІДГОТОВЧОЇ ВИРОБКИ ПО 
ГАЗОНОСНОМУ ВИКИДОНЕБЕЗПЕЧНОМУ ВУГІЛЬНОМУ ПЛАСТУ  

1Трохимець М.Я., 1Мальцева В.Є.,  2Вялушкін Є.О., 1Антончик В.Є., 
3Москальова Т.В., 3Полушина М.В. 

1
Інститут геотехнічної механіки ім. М.С. Полякова НАН Украины, 

2
Національна 

металургійна академія України, 
3
Національний технічний університет «Дніпровська 

політехніка» 
 

СПОСОБ И ОБОРУДОВАНИЕ БЕЗОПАСНОГО ПРОВЕДЕНИЯ ПОДГОТОВИТЕЛЬНОЙ 
ВЫРАБОТКИ ПО ГАЗОНОСНОМУ ВЫБРОСООПАСНОМУ УГОЛЬНОМУ ПЛАСТУ 

1Трохимец Н.Я.,  1Мальцева В.Е.,  2Вялушкін Є.О.,  1Антончик В.Е., 
3Москалёва Т.В., 3Полушина М.В. 

1
Институт геотехнической механики им. Н.С. Полякова НАН Украины, 

2
Национальная 

металлургическая академия Украины, 
3
Национальный технический университет 

«Днепровская политехника»  
 

Annotation. The article describes a method and equipment for the safe development of preparatory working on a 
gas-bearing, outburst hazardous coal seam by a heading machine. The described method significantly prevents the gas 
emission during mining operations. Determination of the amount of degassing and relief wells is performed according to 
the given in article mathematical formulas. This ensures a significant increase in the level of safety processing the 
preparatory roadway on a gas-bearing, prone to outbursts coal seam by a heading machine. Due to this, the speed of 
conducting excavation increases and the cost of mining is reduced. Technological scheme of equipment placement for 
the implementation of the preparatory development method of preparatory work on a gas-bearing outburst hazardous 
coal seam by a heading machine is given. The proportionality coefficients of the mathematical models were determined. 
Mathematical models are used to calculate the number of relief and degassing wells, which are drilled during the impulse 
hydraulic loosing of the nearby part of the coal seam. Also the duration of liquid injection into a coal seam is also 
determined. Mathematical models for calculating the number of injection, unloading and degassing boreholes can be 
used in development of the passports for conducting preparatory workings on a gas-bearing, prone to outburst coal 
seam by a heading machine with a preliminary impulse hydraulic loosing of the nearby part of a coal seam. These will 
provide a significant increase in the level of safety when implementing the method of carrying out preparatory roadway in 
a prone to outburst gas-bearing seam by a heading machine, since all three conditions are simultaneously fulfilled 
according to the theory of preventing gas-dynamic phenomena: reducing the stress state of a gas-saturated coal 
formation by deforming the relief holes, reducing the gas pressure in the seam by pumping fluid into the injection 
boreholes and, as a result, gas displacement from the seam through the degassing bore-holes into the sealed part of the 
development, as well as the decrease of mechanical properties of the seam as a result of its wetting.measures and 
provide an opportunity to solve the problem of safe preparation of the emission of dangerous gas-bearing coal seams for 
the extraction of coal from them.  

Keywords: heading machine, unloading and degassing boreholes, a preliminary impulse hydraulic loosing, gas-
bearing outburst hazardous coal seam. 

 

Introduction. When performing mining operations involving the extraction of 

coal from coal-bearing coal seams, the phenomena such as sudden outbursts of coal 
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and gas into the mined-in space occur. Conditions for the development of coal 

deposits are extremely diverse. For all this variety of conditions, a universal way of 

dealing with gas-dynamic events can‘t be recommended. In addition, with the 

increase in depth of coal formations in the mines of Ukraine and consequently 

complication of mining and geological conditions of exploitation, it is difficult to 

apply measures to prevent emissions of coal and gas. The specialists from such 

research institutes as the Institute of Geological Sciences of the National Academy of 

Sciences of Ukraine, Institute of Geotechnical Mechanics named by N. Poljakov of 

National Academy of Sciences of Ukraine, Makiivka State Research Institute for the 

Safety of Works in the Mining Industry, etc have worked on this problem. The 

methods and equipment for carrying out the preparatory development of the coal 

seam by a heading machine are also known [1, 2]. The disadvantage of these methods 

is that they do not provide any measures against gas-dynamic phenomena (GDN) 

during preparatory working at a gas-bearing prone to outburst formation. These ways 

are dangerous. 

The theory of sudden emissions of coal and gas into the worked-out space 

(working) claims that in order to prevent the gas flow phenomena, it is enough to 

perform one of the following conditions: reduce the stress state of the gas-bearing 

coal formation; reduce the gas pressure in the seam (reduce the gas content of the 

formation); change the properties of the seam [3]. 

To prevent the outburst of a coal seam when conducting a preparatory roadway, 

some methods have been developed that apply predrilling of advance relief wells 

from the working face along the roadway. For example, there is a known method for 

preventing the outburst in a coal seam when conducting in it a preparatory working 

with predrilling of advance relief wells from the working face along the roadway with 

control of their efficiency and further destruction of rock by heading machine at the 

coal-face. This method is characterized in that the first advance well is drilled in the 

center of the seam along the axis of working to a depth greater than the depth of the 

zone with high rock pressure in the nearby part of the working coal-face. The 

deformation vector of the walls is determined in this well. Then in the plane 

perpendicular to the deformation vector of the borehole wall, parallel to the first well, 

in a row from it, first to one wall of the working, and then to the second, the other 

wells are drilled to a depth equal to the depth of the first well. The diameter of the 

wells should be no more than 50 mm, and the size of the gaps between the wells is 

determined depending on the diameter of the wells, the depth of the seam and the 

physicochemical properties of the strength of the coal in it and the rocks containing it 

[4]. 

There is another method of preventing the outburst in a coal seam when 

conducting a preparatory roadway by a heading machine with predrilling of advance 

relief wells (here and after ARW) on the working face of the seam. There is another 

method of preventing the outburst in a coal seam when conducting a preparatory 

roadway by a heading machine with predrilling of advance relief wells on the 

working face of the seam. This method is distinguished by the fact that the ARWs are 

drilled horizontally and parallel to each other from one wall to another wall of the 
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working in the lower part of the coal seam. Then the coal seam, which is located 

above the ARW plane, is subjected to vibration. At the same time, simultaneously 

with this process, ARW deformations are measured according to their diameter, 

which are equal to at least 20 % of their original size [5]. 

The disadvantage of the methods [4, 5] is that they provide only one of the 

measures against gas-dynamic phenomena. It is the unloading of the nearby part of 

the working face of the gas-bearing coal seam. They do not provide degassing 

measures. Moreover, unloading and degassing are carried out simultaneously. 

Therefore, these methods are not completely safe. 

To reduce methane emission from unloaded gas-bearing coal seams during 

preparatory working, the method [6] has been developed that includes: drilling 

several wells in the working face of the coal seam, sealing one of them with the 

possibility of passing water through its sealant and injecting fluid into the coal seam. 

This method differs in that the remaining wells are sealed with the possibility of free 

gas vent from the coal seam through sealants, which are tightly connected to a 

vacuum pump and gas storage, and the fluid is injected into the coal seam in a hydro-

pulse mode. 

The disadvantage of this method [6] is that it does not provide unloading of 

nearby part of the working, which is one of the important measures against gas-

dynamic phenomena and does not perform simultaneous degassing with unloading. 

This method is also dangerous when conducting preparatory working for gas bearing 

coal seam by a header machine. 

Despite the many developed methods of dealing with gas-dynamic phenomena, 

none of them guarantees the complete elimination of sudden outbursts of coal and 

gas. Therefore, the search for new methods and the development of ways for 

preventing the outburst in a gas-bearing coal seam is an important problem of our 

time. In this regard, the authors have developed the method of safely conducting 

preparatory roadway in a prone to outburst gas-bearing seam by a header machine, 

which significantly increases the level of safety of mining operations during 

preparatory working. 

Methods. This project is based on the task of creating a method that significantly 

increases the safety of the preparatory working in a prone to outburst gas-bearing 

seam by a heading machine with applying predrilling of degassing and injection 

boreholes in the plane of the coal-face, injecting liquid into the injection boreholes, 

collecting gas released during injection from degassing bore-holes into the gas 

collector and the subsequent carrying out of development by mechanical destruction 

of rock at the working face by a heading machine. This method should be 

characterized that the number of additionally predrilled degassing and relief wells is 

determined by mathematical formulas. Such an approach should provide that after 

completion of the process of pumping fluid into injection holes at a distance of at 

least 30 m from the coal-face, the following indicators should be simultaneously 

achieved: the residual gas content in the atmosphere of the sealed part of the working 

does not exceed 1% and the strain value of the relief wells at least 20 % of their 

original diameter. This will provide a significant increase in the level of safety when 
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implementing the method of carrying out preparatory roadway in a prone to outburst 

gas-bearing seam by a heading machine, since all three conditions are simultaneously 

fulfilled according to the theory of preventing gas-dynamic phenomena: reducing the 

stress state of a gas-saturated coal formation by deforming the relief holes, reducing 

the gas pressure in the seam by pumping fluid into the injection boreholes and, as a 

result, gas displacement from the seam through the degassing bore-holes into the 

sealed part of the development, as well as the decrease of mechanical properties of 

the seam as a result of its wetting. 

The task is solved due to the fact that in the method of carrying out the 

preparatory working on a gas-bearing prone to outburst seam by a heading machine 

the following measures are taken:  preliminary drilling of degassing, unloading and 

injection boreholes in the plane of the  coal-face; injection of fluid into injection 

holes; the collecting of gas released during the injection process from the seam and 

the working surface into the gas collector; subsequent mechanical destruction of 

rocks at the coal-face by the combine. Wherein the degassing wells are drilled in the 

amount determined by the formula  
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where: G – gas content of a coal seam, m
3
/kg; S – area of working coal-face, m

2
; Ddeg  

– diameter of degassing wells, m; tinj – duration of fluid injection into the injection 

hole, s; Q – flow rate of injected fluid into the coal seam, m
3
; kdeg – proportionality 

coefficient, kg∙s/m. 

The relief wells are drilled in the quantity, which is determined by the formula 
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where: f – the strength coefficient of rock using the scale of M. Protodyakonov;  – 

specific weight of rocks, kg/m
3
; Н – distance from the surface on which the 

preparatory working is carried out, m; Drel – diameter of relief wells, m; tinj – duration 

of fluid injection into the injection hole, s; krel – proportionality coefficient, kg∙s/m. 

The degassing wells are drilled along the contour of a coal-face, relief wells - 

horizontally in the bottom part of a coal-face, injection holes - in the center. The 

degassing wells are drilled along the contour of a coal-face, relief wells - horizontally 

in the bottom part of a coal-face, injection holes - in the center. Before fluid injecting 

into the injection holes, a leak-free shutoff is installed perpendicular to working axis 

at a distance of at least 30.0 m from the coal-face. A vacuum pump is installed in it, 

which is connected to the gas utilization unit. This pump will pull out the gas that will 

release from the surface of the face, the degassing and relief wells, the floor of 

working, the roof and the sides of the mine, then it will be accumulated in the gas 

collector. And the variable parameters Ddeg, Drel used in formulas (1, 2) are taken so 
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that safe and stable indicators are simultaneously achieved when determining the 

required duration of fluid injection into the injection holes. The residual gas content 

in the working atmosphere should be no more than 1 % and the magnitude of relief 

holes deformation should be at least 20 % of their original diameter. 

The gas collector is the space between the surface of the working face and a leak-

free shutoff, which is built perpendicular to the working axis at a distance of at least 

30 m from the bottom of the face. The residual gas content in the atmosphere of 

production between the built wall and the face of not more than 1 % is determined. 

The magnitude of the relief holes deformation relative to their initial diameter, which 

should be determined not less than 20 %. 

The technical result is to increase the level of safety during implementation of the 

method of carrying out the preparatory working in a gas-bearing prone to outburst 

seam by a heading machine by making a set of pre-drilled degassing, relief and 

injection wells with certain quantities and the pattern of their placement on the 

surface of the working face. This set of wells should be made before impulse hydro-

loosening of the nearby part of a coal-face, as well as construction of a leak-free 

shutoff in the working at a distance not closer than 30 m from the face, simultaneous 

pumping gas from a sealed wall to a safe level and the making the magnitude of the 

relief well deformation at least 20 % of their original diameter. 

The essence of the invention is explained by the drawing (Fig. 1), which depicts 

the arrangement of equipment for implementing a method for conducting preparatory 

work on a gas-bearing hazardous coal seam through a tunnel combine. 

The scheme (Fig. 1) consists of a heading machine 1, a drilling mounted rig 2, 

which is placed on the telescoping jib 3 of the heading machine 1, a hydro-impulse 

device 4, a high-pressure pumping unit 5 located on the header 1, a flexible high-

pressure hose 6, a control panel for the mode of water injecting into the coal seam 7, 

leak-free shutoff  8, vacuum pump 9, gas utilization unit 10, which releases from the 

surface of the working face, degassing  11 relief 12 and injecting 13 wells, floor 14, 

roof 15 and sides 16 of the working, gas analyzer 17, strainmeter 18, remote indicator 

19  and the remote indicator 20. The working is equipped with the vent conduit 21 

and the fire pipe 22 which are connected to a leak-free shutoff 8.  

View A shows the coal-face of the preparatory workings, which shows the 

degassing wells 11 and the relief wells 12, the injecting well 13, the floor 14, the roof 

15, and the sides 16 of the working. 

The proposed method is as follows. 

Drilling machine 2, for example EBGP-1M, designed by Konotop machine-

building plant, which is commercially available for the mining industry, drills a set of 

degassing 11 and relief wells 12 in quantities determined by formulas 1 and 2, and 

one injection hole 13, as shown in Figure 1 b. 

Heading machine 1 is driven from the coal face of the working and the injecting 

well 13 on coal seam is equipped with a hydro-impulse device 4. Then a leak-free 

shutoff 8 is built and a vacuum pump 9 is mounted in it, the pump is connected to a 

gas utilization unit 10. A flexible hose 6 connects a high-pressure pump installation 5 

to a hydro-impulse device 4 on the coal seam. The control panel 7 for mode of water 
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    a)                                                                                b) 

Figure 1 - The layout of equipment for the implementation of the method of preparatory working for 

a gas-bearing prone to outburst seam with a heading machine: a - in the plane of the preparatory 

working, b - view A (placement of degassing, relief and injecting wells in the plane of the coal-face) 
 

injection into the coal seam is placed a sealed wall 8. The high-pressure installation 5 

is connected to the fire pipe 22, in which there is always water under the pressure of 

at least 0,3 MPa. One of the relief wells 12 is equipped with a strainemeter 18 which 

is described, for example, and the remote indicator 20 of the strainemeter 18 is placed 

behind a sealed wall 8. 

After that, from the control panel 23, a high-pressure installation 5 is turned on 

and a fluid (water) is injected into the injection hole 13 according to [7, 8]. In the 

process of injecting fluid into the coal seam, the gas release rate between the coal-

face and the leak-free shutoff 8 is monitored by the remote indicator 19 of the gas 

analyzer 17. As soon as the gas concentration exceeds 1 %, the vacuum pump 9 is 

turned on and the gas released from the degas 11 and relief 12 well, the floor 14, the 

roof 15 and sides 16 is pumped out from the sealed part of working. The control 

panel 7 of injection mode of water into the coal seam regulates the mode of the 

hydro-impulse injection process. 

During the injection process the meterage of the remote indicator 20 of the 

strainemeter 18 is monitored. 

The duration of the fluid injection into the injection hole is determined by 

following indicators, which jointly should be safe and stable. The gas content in the 

atmosphere of sealed part of the working should be not more than 1 % and the value 

of deformation of relief wells should be not less than 20 % of their original diameter. 

The technical result is ensured by the implementation of all three theoretically 

possible conditions for preventing gas-dynamic phenomena: reducing the stress state 

by deforming the relief wells at least 20 % of their original diameter, reducing the gas 

pressure in the formation, by injecting fluid into the coal seam and, as a result, 

displacing gas from the seam through the degassing wells 11 and the surface of the 

coal-face working. The residual gas concentration in the sealed part of working will 

be not more than 1 %, as well as a decrease in the strength indicators of the coal in 

the seam will be due to its moistening. 
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Results and discussion. Concerning the number of drilled degassing 11 and relief 

12 wells, the authors suggest mathematical formulas (1 and 2), in which the kdeg and 

krel are unknown. To determine them the authors provided experimental studies in 

mine "Krasnolymanska" of the State Enterprise "Coal Company" Krasnolymanska" 

using the proposed method. The technical conditions were as follows: the depth of 

the gas-bearing prone to outburst formation H = 611 m; coal type – G; gas content – 

0.059 m
3
/kg the specific weight of coal is 2500 kg/m

3
; the strength coefficient coal by 

M.  Protodiakonov f – 3; seam thickness – 1.7 m; coal-face surface area S – 16 m
2
; 

diameter of degassing wells Ddeg – 0.045 m; diameter of relief wells Drel – 0.05 m; the 

diameter of the injection well is 0.042 m; the number of relief wells nrel – 10 pcs.; the 

number of degassing wells ninj - 10 pcs. Injection parameters are: volume of water 

pumped by the pump installation 5 UH-35 during the course of mining and 

experimental research Q=2.1 m
3
; the hydro-impulse device – PGD-0.1, designed by 

the Institute of Geotechnical Mechanics named by N. Poljakov of National Academy 

of Sciences of Ukraine (IGTM). The hydro-impulse device construction uses a 

cavitation generator of the hydro-impulse pressure of a fluid that is injected into the 

coal seam; the injecting pressure of the fluid – 25.0 MPa. One central relief well was 

equipped with a strainmeter of the IGTM design, adjusted to 20 % deformation of the 

well walls, and the automatic control equipment was placed at the coal-face of 

working to produce a visible and sound signal when the 1 % gas content in the 

atmosphere was exceeded at the nearby part of coal-face. The remote indicator of the 

automatic control equipment was placed at near the high-pressure unit. 

In addition, the KSP-32M heading machine was located in the mine face. The 

working was equipped with predictive equipment AK-1 located on the mine surface 

at the premises of the outburst prediction service. This equipment was connected to 

the communication line of the underground block of sound-absorbing equipment 

(SAE), which is placed on the side of the mine at a distance of 2.0 m from the coal-

face. 

Before experimental work in mine, the heading machine passed 1.0 m of seam 

without using measures against gas-dynamic phenomena. The predicted 

dimensionless indicator of outburst Kv was 3.2. When Kv3, a coal seam is prone to 

outburst [9]. 

At the end of the injection of water into the coal seam, the heading machine KSP-

32M was moved to the mine coal-face for further mechanical destruction of rocks. At 

the very beginning of destruction, an outburst prediction of the coal seam was made 

according to the amplitude - frequency characteristics of the acoustic signal of the 

sound-absorbing equipment. The predictable dimensionless indicator of outburst Kv 

was 0.8. This confirms that the coal seam has become an outburst safe. The research 

results are: the remote indicator of methane auto control showed that the initial gas 

content in the atmosphere of the nearby part of the coal-face was 0.05 %; after 30 

minutes of water injection into the injection wells the gas content was 8.5 %; after 60 

minutes it was 1 %; the indicator of the strainemeter showed a 20 % deformation of 

the walls of the relief wells of its original diameter. 

From the formula (1) 
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Substitution in the formula (3) ndeg=10, Ddeg=0.045 m, ting=3600s, Q=2.1 m
3
, 

G=59·10
-3

 m
3
/kg, S=16 m

2
, will give kdeg=3604 kg·s/m.  

From the formula (2) 
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 , kg·s/m,             (4) 

Substitution in the formula (4) nrel=10, = 2.5 t/m
3
, Н = 611 m, Drel= 0.05 m, ting = 

3600 s, f=3, will give krel = 917·10
6
 kg·s/m. 

Thus, thanks to the experimental studies conducted in the mine, kdeg=3604 kg·s/m 

and krel=917·10
6
 kg·s/m has been identified. 

According to the authors of the patent, these coefficients are universal and can be 

used for other mining conditions. 

At present, preparatory workings in a gas-bearing prone to outburst seam by a 

heading machine are carried out mainly by a shaking method. This method is carried 

out as follows: using an electric hand drill SER – 19M the explosive bore-holes on 

the surface of the working face are drilled out, then they are charged with explosives, 

workers are taken to a safe distance from the working face and an explosion in the 

coal seam is carried out. The drilling depth of blast holes is up to 3.0 m. 

After the explosive works, the ventilation is made, a header machine is driven into 

the coal-face part, and only then the mechanical destruction of rock is carried out by 

the header. All these processes take at least 20 hours. Taking into account the time for 

heading machine repair and support installation, the maximum daily production 

output is 3.0 m. 

For the implementation of the suggested in this article method, it is possible to use 

a mechanized drilling of a well set according to a depth of 15.0 m [1]. This allows to 

increase the length of daily preparatory working in a gas-bearing prone to outburst 

seam up to 2 times, that means, the maximum daily output can be 6.0-7.0 m. 

Conclusions. As a result of this work, a new method has been developed, 

researched and suggested to use for preventing outburst of coal and gas into the 

mined-out space from gas-bearing prone to outburst coal seams when conducting 

preparatory workings. The heading complex is also prepared for preparatory 

workings in prone to outburst coal seams. All this makes it possible to completely 

solve the problem of the safe caring out of preparation working in gas-bearing prone 

to outburst coal seams for the extraction of coal from them. Mathematical models for 

calculating the number of injection, relief and degassing wells are also defined, which 

can be used during writing of passports for preparatory workings in gas-bearing 

prone to outburst seams with a heading machine using preliminary hydro-impulse 

softening of the coal-face. 
_________________________________________ 
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Анотація. У статті описано спосіб і обладнання безпечного проведення підготовчої виробки по газоносному 

викидонебезпечному вугільному пласту прохідницьким комбайном, який значно запобігає викидонебезпечність 
пласта в процесі виконання гірничих робіт. Проведено аналіз існуючих способів запобігання викидонебезпечності 
вугільного пласта при проведенні в ньому підготовчої виробки і виявлено їх недоліки. Розроблено спосіб, в якому 
перед гідророзпушуванням в привибійної частині пласта додатковим попереднім бурінням розвантажувальних і 
дегазаційних шпурів та визначенням кількості дегазаційних та розвантажувальних шпурів за математичними 
формулами, забезпечується значне підвищення рівня безпеки при проведенні підготовчої виробки по 
газоносному викидонебезпечному вугільному пласту прохідницьким комбайном та за рахунок цього збільшується 
швидкість проведення виробки та зменшується вартість гірничих робіт. Надана технологічна схема розміщення 
обладнання для здійснення способу проведення підготовчої виробки по газоносному викидонебезпечному 
вугільному пласту прохідницьким комбайном. По результатам гірничо–експериментального проведення 
підготовчої виробки по газоносному викидонебезпечному вугільному пласту прохідницьким комбайном з 
виконанням усіх ознак розробленого способу, визначені коефіцієнти пропорційності до математичних моделей 
для розрахунку кількості нагнітальних, розвантажувальних та дегазаційних шпурів, які бурять при попередньому 
імпульсному гідророзпушуванні привибійної частини вугільного пласта, та визначена тривалість нагнітання рідини 
у вугільний пласт, яка запобігає викидонебезпечність останнього. Математичні моделі розрахунку кількості 
нагнітальних, розвантажувальних та дегазаційних шпурів можуть бути використані при розробці паспортів 
проведення підготовчих пластових виробок по газоносному викидонебезпечному вугільному пласту 
прохідницьким комбайном з попереднім імпульсним гідророзпушуванням привибійної частини вугільного пласта. 
Ці заходи забезпечують значне підвищення рівня безпеки при здійсненні способу проведення підготовчої виробки 
по газоносному викидонебезпечному вугільному пласту прохідницьким комбайном, так як одночасно 
здійснюються всі три умови згідно теорії запобігання ГДЯ: зменшення напруженого стану газонасиченого 
вугільного масиву шляхом деформації розвантажувальних шпурів, зниження тиску газу в пласту шляхом 
нагнітання рідини у нагнітальні шпури і, як наслідок, витиснення газу із пласта через дегазаційні шпури у 
герметичну частину виробки, а також зменшення показників механічних властивостей пласта внаслідок його 
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зволоження, що дає можливість вирішити проблему безпечної підготовки викидонебезпечних газоносних 
вугільних пластів до видобутку з них вугілля. 

Ключові слова: прохідницький комбайн, розвантажувальні та дегазаційні шпури, попереднє імпульсне 
гідророзпушування, газоносний викидонебезпечний вугільний пласт. 

 
Аннотация. В статье описан способ и оборудование безопасного проведения подготовительнй выработки 

по газоносному выбросоопасному угольному пласту проходческим комбайном, который значительно 
предотвращает выбросоопасность пласта в процессе выполнения горных работ. Проведен анализ 
существующих способов предотвращения выбросоопасности угольного пласта при проведении в нѐм 
подготовительной выработки и выявлены их недостатки. Разработан способ, который позволяет перед 
гидрорыхлением в призабойной части пласта дополнительным предварительным бурением разгрузочных и 
дегазационных шпуров определить их количество по математическим формулам, чем обеспечивается 
значительное повышение уровня безопасности при проведении подготовительнй выработки по газоносному 
выбросоопасному угольному пласту проходческим комбайном и за счѐт этого увеличить скорость проходки 
выработки и уменьшить стоимость горных работ. Приведена технологическая схема размещения оборудования 
для осуществления способа проведения подготовительной выработки по газоносному выбросоопасному 
угольному пласту проходческим комбайном. По результатам  горно-экспериментального проведения 
подготовительной выработки по газоносному выбросоопасному угольному пласту проходческим комбайном с 
выполнением всех признаков разработанного способа определены коэффициенты пропорциональности к 
математическим моделям расчета количества нагнетательных, разгрузочных и дегазационных шпуров, которые 
бурят при предварительном импульсном гидрорыхлении призабойной части угольного пласта и определена 
продолжительность нагнетания жидкости в угольный пласт, что предотвращает выбросоопасность последнего. 
Математические модели расчета количества нагнетательных, разгрузочных и дегазационных шпуров могут быть 
использованы при разработке паспортов проведения подготовительных пластовых выработок по газоносному 
выбросоопасному угольному пласту проходческим комбайном с предварительным импульсным гидрорыхлением 
призабойной части угольного пласта. Эти мероприятия обеспечивают значительное повышение уровня 
безопасности при осуществлении способа проведения подготовительной выработки по газоносному 
выбросоопасному угольногму пласту проходческим комбайном, так как одновременно осуществляется все три 
условия в соотвнтствии с теорией предотвращения ГДЯ: уменьшение напряженного состояния газонасыщенного 
угольного массива путем деформации разгрузочных шпуров, снижение давления газа в пласту путем нагнетания 
жидкости в нагнетальные шпуры и, как следствие, вытеснение газа из пласта через дегазационные шпуры в 
герметическую часть выработки, а также уменьшение показателей механических свойств пласта вследствие его 
увлажнения, что дает возможность решить проблему безопасной подготовки выбросоопасных газоносных 
угольных пластов для добычи из них угля. 

Ключевые слова: проходческий комбайн, разгрузочные и дегазационные шпуры, предварительное 
импульсное гидрорыхление, газоносный выбросоопасный угольный пласт. 
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