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Abstract. The paper describes the method for safe driving preparatory roadway in gas-saturated rocks prone to 

gas-dynamic phenomena by applying a set of additional measures to ensure outburst safety in the underground space. 
As a result of the analysis of different methods for driving preparatory roadway in gas-saturated rocks prone to gas-

dynamic phenomena, the authors of this article designed a new safest method for driving preparatory roadway in gas-
saturated rocks prone to gas-dynamic phenomena at the level of the Ukrainian patent No. 151296 for utility model. In 
order to ensure outburst safety while driving preparatory roadway, additional technological measures must be taken to 
prevent outburst of coal and gas before heading machine starts to work. 

The method includes preliminary drilling of degassing, unloading and injection boreholes in the mine face plane. Be-
fore the driving, preliminary reliable information about the categorical need for degassing of the near face zone of rock 
massif must be obtained. After the degassing, a decision on the safety of further driving with mechanical destruction of 
the mine face by a heading machine should be made if the following simultaneously obtained indicators are: the gas 
pressure in the sealed axial injection borehole after degassing is not more than 0.5 MPa; the gas concentration around 
mine face is not more than 1%; the diameter deformation of discharge holes is not less than 20% from their initial value. 

The developed method is carried out by a device consisting of a reinforced rubber flexible hose with seals installed 
at its ends, inlet and outlet faucets for supplying water to the sealer and draining it away. A metal probe (tube) with a 
length exceeding the length of the daily works heading is placed in the seals of the sealer with a sliding fit. The metal 
probe is connected to a pressure gauge. The device is placed in the cavity of a borehole drilled in the centre of the mine 
face surface along the direction of the preparatory roadway drivage to the depth equal to the length of the daily works 
heading. After sealing the borehole, the gas pressure in the cavity behind the sealer is measured along its entire length. 

The implementation of the developed method for safe driving preparatory roadway in gas-saturated rocks prone to 
gas-dynamic phenomena by a heading machine can give a good technical result to the mining industry - a significant 
safety improvement of preparatory roadway drivage, as well as provision of stable speed and continuous mine working 
as a result of the applying technological measures for preventing sudden gas outbursts. 
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1. Introduction 
Nowadays, the preparatory roadway driving is carried out in highly gas-saturated 

coal seams, as a rule, prone to gas-dynamic phenomena. Their exploitation causes the 
release of methane and other gases from coal seams and host rocks, which contributes 
to outbursts of coal, host rocks and gas. In recent years in Ukraine, methane explo-
sions in the underground mine workings mostly occurred in excavation areas with the 
estimated methane release from 1.67 m3/min to 32.3 m3/min [1]. The facts of the oc-
curred explosions and their frequency increase in the areas with methane emission up 
to 3 m3/min indicate the necessity of developing a method using a set of additional 
measures to ensure emission safety in underground space during the preparatory 
roadway driving in gas-saturated rocks prone to gas-dynamic phenomena. 

The theory of sudden outbursts of coal and gas into the worked-out space (road-
way) asserts that in order to prevent gas-dynamic phenomena it is enough to fulfil 
one of the following conditions: 

- to reduce the stressed state of the gas-bearing coal massif; 
- to reduce the gas pressure in the seam (change the gas content of the massif); 
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- to change the properties of the seam [2]. 
The known methods to prevent gas-dynamic phenomena [3–6] have the following 

disadvantages. There is no possibility of obtaining preliminary reliable information 
about the categorical necessity of degassing the near face zone of rock massif, and 
after degassing - information about the safety of further development heading with 
mechanical destruction of the mine face by a heading machine. 

The analysis of the developed methods to prevent gas-dynamic phenomena re-
vealed a problem - none of them guarantees the complete exclusion of the occurrence 
of sudden outbursts of coal, rock and gas, as well as the lack of technological means 
for timely obtaining preliminary reliable information about the safety of further de-
velopment heading by a heading machine. Therefore, the development of new meth-
ods and technological means in order to avoid the outburst hazard of gas-bearing coal 
seams during development heading by heading machine is an actual problem nowa-
days. 

The purpose of the research is to design a safe method for preparatory roadway 
driving in gas-saturated rocks prone to gas-dynamic phenomena by using a set of ad-
ditional technological measures to ensure outburst safety in the underground space. 

 
2. Method 

On the basis of the analysis of information given in [7], the authors developed a 
practically safe method for preparatory roadway driving in gas-saturated rocks prone 
to gas-dynamic phenomena. 

The implementation of the proposed method for preparatory roadway driving in 
gas-saturated rocks prone to gas-dynamic phenomena by heading machine according 
to [7] includes the preliminary drilling of degassing, unloading and injection bore-
holes in the plane of the mine face and subsequent mechanical destruction of the 
mine face by working organ of the heading machine. Before beginning the preparato-
ry roadway drivage, the gas pressure must be measured in the borehole in the centre 
of the mine face plane. This borehole should have a depth exceeding the length of 
daily cycle of works heading. Measurements of gas pressure in the cavity of the 
sealed axial borehole should be carried out at intervals not more than every 0.5 m. If 
there is a definite need for degassing (hydro-loosening) of the near face zone of rock 
massif (if gas pressure is 0.5 MPa and more), this axial borehole is used as an injec-
tion borehole. After the degassing and unloading of the near face zone of rock massif, 
a control measurement of the gas pressure in the same injection hole is also taken for 
at least one hour for obtaining reliable information about the safety of further me-
chanical destruction of the mine face by the working organ of the heading machine. A 
decision on the safety of further development heading with mechanical destruction of 
a mine face by a heading machine must be made if the simultaneously obtained indi-
cators are as follows: the gas pressure in the sealed axial injection borehole after de-
gassing is not more than 0.5 MPa; the gas concentration around mine face is not more 
than 1%; the deformation of discharge holes diameter is not less than 20% from their 
initial value. 
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3. Results and discussion 

The essence of the new method is explained in the drawing (Figure 1), which 
shows the equipment for measuring gas pressure and the scheme for its placing in the 
hole at a distance that is not less than the length of Lg + X, where Lg is the sealing 
length (at least 0.5 m), and X is the depth of the daily cycle of works heading. Fig-
ure 2 demonstrates a cross-section of the development working with the equipment 
placement scheme for measuring gas pressure in a pre-drilled borehole in the centre 
of the face plane. The diagrams (Figs. 1 and 2) consist of a borehole sealer 1, at least 
0.5 m long, with a fitting 2, to which a supply pipe 3 with a faucet 4 and an outlet 
pipe 5 with faucet 6 are attached. A tube 7 is placed in borehole sealer 1, the free end 
of which enters the borehole cavity. The second end of the tube 7, which goes out 
from borehole sealer 1 into the worked-out space (roadway), is equipped with a pres-
sure gauge 8 and a device 9 for moving tube 7 in borehole sealer 1. Inlet pipe 3 is 
connected to hydraulic pumping unit 10 with a flexible hose 11. Hydraulic pumping 
unit 10 is placed on a heading machine 12 and is connected to a water fire fighting 
unit 13 through a flexible hose 14 with a faucet 15. 

 

 
 

Lg - length of sealing (not less than 0.5 m); X - depth of the daily cycle of works heading 
 

Figure 1 – Equipment for measuring gas pressure and its placement diagram in the borehole 
 

 
 

Figure 2 – Equipment placement scheme for measuring gas pressure in a pre-drilled by a heading 
machine borehole in the centre of the face plane of development working 
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The developed method for safe preparatory roadway driving in gas-bearing rocks 
prone to gas-dynamic phenomena by heading machine is carried out as follows. Seal-
er 1 (Figures 1, 2), equipped with tube 7, supply pipe 3 with faucet 4, outlet pipe 5 
with faucet 6 and pressure gauge 8, is placed in the borehole cavity to a depth of at 
least 0.5 m. When faucet 6 on outlet pipe 5 is closed, faucet 15 on flexible hose 14 is 
opened, hydraulic pump unit 10 is turned on and water is fed into sealer 1 through 
opened faucet 4 under pressure of 10 to 15 MPa. At constant water pressure, the seal-
er seals the borehole mouth. The sealed cavity of the borehole is connected through 
tube 7 to manometer 8, which measures the value of the gas pressure in the borehole 
cavity. Then hydraulic unit 10 is turned off, faucet 4 is closed, faucet 6 is opened and 
tube 7 is manually moved in the cavity of the sealer to a distance of not more than 0.5 
m. Gas pressure measurements are taken at intervals of every 0.5 m along the bore-
hole. According to [7], when the gas pressure in the borehole cavity is 0.5 MPa and 
more, the operation on degassing and unloading of the working face area of massif is 
performed [8]. 

After degassing according to [8], a control measurement of the gas pressure is car-
ried out according to [7] for at least one hour for obtaining reliable information about 
the safety of further mechanical destruction of the working face by the working organ 
of the heading machine. When simultaneously obtained indicators are as follows: the 
gas pressure in the sealed axial injection borehole after degassing is not more than 0.5 
MPa, the gas concentration in the cavity of the injection borehole and in the working 
face area is not more than 1%, as well as the deformation of the discharge boreholes 
is not less than 20% of their of the initial diameter, a decision on the safety of further 
development heading with mechanical destruction of the mine face by the heading 
machine is made according to [9]. 

  
4. Conclusions 

The method of safe preparatory roadway driving in gas-saturated rocks prone to 
gas-dynamic phenomena was worked out. The implementation of the developed 
method can give a good technical result to the mining industry - a significant safety 
improvement of preparatory roadway drivage in gas-saturated rocks prone to gas-
dynamic phenomena by the heading machine, as well as provision of a stable speed 
and continuous operation of gallery as a result of the applying technological measures 
to prevent sudden gas outburst. These measures consist in timely obtaining prelimi-
nary reliable information about the categorical necessity of degassing the near mine 
face zone of the rock massif, and after the degassing - information about the safety of 
further development heading with mechanical destruction of the mine face by the 
working organ of the heading machine. 

_________________________ 
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СПОСІБ ПРОВЕДЕННЯ ПІДГОТОВЧОЇ ВИРОБКИ ПО ГАЗОНАСИЧЕНИХ ГІРСЬКИХ ПОРОДАХ, 
СХИЛЬНИХ ДО ГАЗОДИНАМІЧНИХ ЯВИЩ 
Мінєєв С.П., Васильєв Л.М., Трохимець М.Я., Мальцева В.Є., Вялушкін Є.О.,  
Полушина М. В. 
 

Анотація. В статті описано спосіб безпечного проведення підготовчої виробки по газонасичених гірських по-
родах, схильних до газодинамічних явищ (ГДЯ), з застосуванням комплексу додаткових технологічних заходів 
щодо забезпечення викидобезпеки в підземному просторі. 

На основі аналізу існуючих способів проведення підготовчої виробки по газонасичених гірських породах, схи-
льних до ГДЯ, на рівні патенту України на корисну модель № 151296 розроблено новий найбільш безпечний спо-
сіб проведення підготовчої виробки по газонасичених гірських породах, схильних до ГДЯ. При здійсненні цього 
способу, для забезпечення викидобезпеки, застосовують комплекс додаткових технологічних заходів щодо запо-
бігання раптовим викидам вугілля та газу перед початком проведення робіт прохідницьким комбайном. 

Спосіб включає попереднє буріння дегазаційних, розвантажувальних та нагнітальних шпурів в площині вибою 
виробки. Перед початком виконання прохідницьких робіт по проведенню виробки попередньо отримують достові-
рну інформацію про категоричну необхідність дегазації привибійної зони гірського масиву. А після дегазації по 
одночасному отриманню показників, таких як: тиск газу в загерметизованому осьовому нагнітальному шпурі після 
дегазації не більше 0,5 МПа, концентрація газу біля вибою виробки не більше 1%, а також не менше 20% дефор-
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мація розвантажувальних шпурів від їх початкового діаметру, приймають рішення про безпечність подальшого 
проведення прохідницьких робіт шляхом механічного руйнування вибою виробки прохідницьким комбайном. 

Розроблений спосіб здійснюють за допомогою пристрою, який складається з гумового армованого гнучкого 
рукава, на кінці якого закріплені ущільники, а між ними підвідний та відвідний крани для подачі води у герметиза-
тор та спуску з нього. В ущільниках герметизатора по ковзній посадці розміщений металевий щуп (трубка) довжи-
ною, що перебільшує довжину добового проведення виробки. Металевий щуп з’єднаний з манометром. Пристрій 
розміщують у порожнині шпура, пробуреного в центрі поверхні вибою по ходу виробки на глибину довжиною до-
бового її проведення. Після герметизації шпура здійснюють вимір тиску газу у порожнині за герметизатором по 
всій довжині. 

Впровадження розробленого способу в гірничу галузь може дати технічний результат – значне підвищення 
рівня безпеки при здійсненні способа проведення підготовчої виробки по газонасичених гірських породах, схиль-
них до ГДЯ, прохідницьким комбайном, а також забезпечення стабільної швидкості проведення виробки і безпе-
рервної роботи внаслідок реалізації технологічних засобів щодо запобігання раптовим викидам вугілля та газу. 

Ключові слова: підготовча виробка, газодинамічні явища, дегазація, прохідницький комбайн. 
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