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Abstract 
Nowadays, gas emission has been studied, in most cases, within separate extrac-

tion sites and preparatory mine workings. The process of gas emission outside the 
exploited extraction sites under the influence of displacement activation of the un-
dermined coal and rock stratum have not been studied thoroughly. This is not reflect-
ed in the regulatory documents on the issues of predicting gas emission.  

Methane release from the undermined sources within and outside the extraction 
sites is determined by the degree of the stope works development both at the exploit-
ed site and in the mine field wing under the influence of the mined-out space of the 
stopped longwall faces. 

Methane release under the influence of rock displacement activation in some cas-
es leads to unpredictable situations at present. They are conditioned by additional 
influx of an unpredictable gas amount and the lack of information about mine work-
ings, where this gas emission is possible. 

Monitoring of changes in gas emission in all mine workings and degassing wells 
has been conducted in the course of mining the extraction sites, from the beginning 
of their exploitation to the end of the stope work operations, as well as in the mine 
field wing. In full such observations have been conducted at “Gazeta Izvestia” Mine 
in the mine field wing when mining a gas-bearing anthracite seam. The total observa-
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tion duration was 94 months. During this period, eleven extraction sites have been 
mined by panels to the rise.  

The experimental data obtained made it possible to determine the patterns of 
changes in gas emission from the undermined coal and rock stratum within the ex-
ploited extraction sites and beyond their boundaries in the mine field wing.  

Gas emission from the coal and rock stratum within the extraction site is directly 
proportional to the area of mined-out space, the total coal output from the extraction 
panel, the average daily coal output, and the average velocity of the stope face ad-

vance. The most convenient and intuitive parameter for determining the total amount 
of gas released from the undermined stratum within the extraction site and the aver-
age level of methane release is the specific gas emission per unit area of the mined-
out space. 

Gas emission outside the exploited extraction site from the mined-out space of 
the stopped longwall faces does not occur in case of incomplete earth's surface un-
dermining. When the complete earth's surface undermining is achieved, the ratio of 
gas emission within the extraction site to methane release from the mined-out space 

of the stopped longwall face directly proportionally depends on its dimensions. 
Keywords: methane release, coal seams, mine workings, extraction site, mine 

field, stope workings, rock development, activation of displacement, mined-out 
space, area, specific gas emission. 

 
Introduction. Until now, the change in methane release during 

the gas-bearing coal seams mining has been studied, in most cases, 

when exploiting the separate extraction sites. For this reason, absolute 

(m
3
/min) or relative gas emission (m

3
/ton) for separate extraction 

sites and preparatory mine workings are considered as the main pre-

dicted values [1]. According to this regulatory document, methane 

release within the mine field (wing) is determined as the simple sum 
of gas emission into the mine workings of separate extraction sites 

and preparatory faces.  

The main gas emission source in the overall gas balance of the 

mine is the stope workings. As a rule, their share is 90 percent or 
more. In turn, the predominant gas emission at the extraction site oc-

curs from undermined coal seams and host rocks. Methane release 

from these sources to a considerable extent, other conditions being 
equal, depends on the degree of stope works development, both with-

in the extraction site and the entire mine field [2]. Gas emission from 

undermined sources in the studied case depends on the rocks dis-

placement processes under the influence of stope works and can oc-
cur both within the extraction site and beyond its boundaries into all-

mine workings. The main influencing factor of gas emission into all-
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mine workings is the displacement activation of the undermined coal 

and rock stratum. Methane release under the influence of rock dis-

placement activation at a certain stage of the stope works develop-
ment in the mine field can lead to unpredictable situations at present. 

They are conditioned by additional influx of an unpredictable gas 

amount and the lack of information about mine workings, where the 
methane release is possible under the influence of undermined rocks 

displacement activation. These circumstances are not taken into ac-

count by the current regulatory document [1] due to insufficient 

knowledge of gas emission from the undermined coal and rock stra-
tum depending on the degree of the stope works development within 

the mine field boundaries. Research in this direction is relevant, since 

the effectiveness of measures for the safe development of gas-bearing 
coal seams, which help to reduce the accident rate in coal mines asso-

ciated with outbreaks and explosions of methane-air mixture, largely 

depends on their results. 

The purpose of this work is to determine the dependences of gas 
emission on influencing factors during the stope works development 

within the boundaries of the extraction site and the mine field on the 

basis of the experimental data of the extraction sites mining.  
To achieve the purpose, the following tasks should be solved: 

- in the course of mining the extraction sites in the mine field, the 

following is set for each of them: the length of the longwall face and 
the extraction panel, the area of the mined-out space, the total coal 

output during the period of site exploitation, the average daily coal 

output for the entire period, the average velocity of the stope face ad-

vance, the total amount of gas released, the average absolute and rela-
tive gas emission, the amount of gas released within the extraction 

site and beyond its boundaries; 

- a change in the absolute and relative gas emission from influenc-
ing factors is determined in the course of mining the extraction sites 

in the mine field;  

- a change in the nature of gas emission is analysed depending on 
the influencing factors within each extraction site and compared with 

similar dependences for the mine field wing. 

The methodology provides for monitoring a change in gas emis-

sion into all mine workings of the mine field wing and degassing 
wells in the course of mining the extraction sites, from the beginning 
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of their exploitation to the end of the stope work operations. Periodic 

measurements of methane flow rate in mine workings and degassing 

wells were conducted using portable devices every 1-5 days. Meas-
urements in certain points of mine workings were duplicated by the 

readings of the automatic gas protection (AGP) service. In full such 

observations have been conducted at “Gazeta Izvestia” Mine of Don-
basantratsyt, DP in the mine field wing when mining a gas-bearing 

anthracite seam 
2

в  with a thickness of 0.9 m in the mine field heaved 

area. The total observation duration was 94 months. During this peri-

od, eleven extraction sites have been mined by panels to the rise. The 
order of their mining and the mine field cutting was significantly af-

fected by the presence of discontinuous geological faults (Karlovsky 

and Sofievsky faults). This influence consists in an increase in the 

natural gas content of the mined seam as it recedes from the discon-
tinuous faults and the necessity to prepare for exploitation of the sites 

with different dimensions of longwall faces and mined-out extraction 

panels.  
Main Body. The gas content of the mined seam at each extraction 

site significantly decreases with the stope faces removal from the face 

entries. This is caused by a decrease in the depth of mining and the 
approach of the stope faces to the flash gas zone of the anthracite 

seam when it is mined to the rise. For this reason, the analysis (Table 

1) for each extraction site is based on the accepted average values of 

anthracite gas content between their indicators for face entries and 
stopped stope faces. 

Table 1 

 Exploitation indicators of longwall faces during mining the seam 
2

в  at “Gazeta Izvestia” Mine 

 
Longwall 

face 
Mining-and-geological and  mining-engineering conditions of 

longwall faces mining  
Exploitation indicators of extraction sites 

Distance 

of the face 

entry from  

Sofievsky 
fault, m 

Average 
natural 

gas 

content of 

the mined 
seam, 

m3/t.g.m. 

Mined 

panel 
length, 

m 

Longwall 

face 

length, m 

Mined-

out 

space 

area, 
m2 

Total 
coal 

output, 
thousand 

tons 

Average 
daily 
coal 

output, 
tons 

Average 
velocity 
of the 
stope 
face 

advance,  
m/day 

Time 
period of  

mining the 
extraction 
site, days 

 1 2 3 4 5 6 7 8 9 

1st 

western 
90 11.7 1422 

180÷ 

100 
185811 280.5 236.9 1.2 1184 

1st bis 
western 

between faults 9.2 775 100 69924 153.6 180.3 0.8 913 

2nd 

western 
270 13.6 1186 200 237200 389.6 914.6 2.8 426 
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Continuation of table 1 
2nd bis western 470 24.0 279 200 51598 78.4 197.5 0.7 397 

3rd western 670 18.2 1559 215 335185 535.3 1099.1 3.2 487 

4th western 885 21.9 1491 210 313110 493.8 1080.6 3.3 457 

5th western 1095 23.4 1421 216 307922 492.8 1014.0 2.9 486 

6th western 1311 25.4 1169 230 268870 472.6 819.0 2.0 577 

7th western 1541 24.6 1309 230 301070 493.8 901.1 2.4 548 

8th western 1741 31.0 787 215 169205 265.7 874.0 2.6 304 

9th western 1956 34.8 329 250 82250 116.8 320.9 0.9 364 

Continuation of table 1 

Exploitation indicators of longwall faces during mining the seam 
в
2  at “Gazeta Izvestia” Mine 

Information on gas emission 

Amount of gas released during 

extraction site exploitation,  
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N
o

te
 Total 

amount 

of gas 

released, 

thousand 

m
3
 

Average 

absolute 

gas 

emission, 

m
3
/min 

Average 

relative 

gas 

emission, 

m
3
/ton 

Average 

gas 

emission 

per 1m
2
 

of 

mined-

out 

space  

Maximum 

gas 

emission, 

m
3
/min 

Coefficient 

of variation 

Within 

the 

extraction 

site 

Outside the 

extraction site 

10 11 12 13 14 15 16 17 18 19 20 21  

4698.7 2.8 16.8 25.3 10.4 3.7 4698.7 0.0 - 0.0 25.3 2.8  

2546.4 1.9 16.6 36.4 6.3 3.3 2546.4 0.0 - 0.0 36.4 1.9  

13560.7 22.2 34.8 57.2 55.2 2.5 13560.7 0.0 200 0.0 57.2 22.2  

4665.7 8.2 59.5 90.4 20.0 2.4 4665.7 0.0 200 0.0 90.4 8.2 

Start of 

exploitation 

in the 3rd 

western 

longwall 

face has not 

influenced 

on gas 

emission 

16670.7 23.8 31.1 49.7 48.9 2.1 16670.7 0.0 415 0.0 49.7 23.8  

15513.8 23.6 31.4 49.5 50.0 2.1 15513.8 616.9* 625 0.9 49.5 23.6 

Start of 

exploitation 

of the 4th 

western  

longwall 

face has not 

influenced 

on a change 

in gas 
emission 

22042.2 31.5 44.7 71.6 57.0 2.3 17093.4 4948.8 841 7.1 55.5 24.4  

23041.2 27.7 48.8 85.7 66.0 2.4 16407.2 6634.0 1071 8.0 61.0 19.7  

16407.2 20.8 33.2 54.5 56.7 2.7 16407.2 - 1301 - 54.5 20.8  

12764.6 29.2 48.0 75.4 80.0 2.7 6918.4 5846.2 1516 13.4 40.9 15.8  

8911.6 17.0 76.3 108.3 29.0 1.7 3843.3 5068.3 1766 9.7 46.7 7.3  

* - gas emission into wells at the site of the 3rd western longwall face  
 

Analysis of the experimental and calculated parameters 
Proceeding from the initial mining-and-geological conditions of 

the seam 
2

в , the 2
nd

 western longwall face was the first prepared by 

mining operations. In the course of its placement, it was assumed that 

the subsequent prepared extraction sites (2
nd

 bis, 3
rd
, 4

th
, 5

th
, 6

th
, 7

th
, 

8
th
 and 9

th
 western longwall faces) with the stope works development 

in the mine field wing, will be located outside the zone of geological 

faults influence. 
The coal reserves mining in close proximity to geological faults 

was initially carried out by the 1
st
 western longwall face. Then, due to 



 350 

another geological fault, located approximately in the middle of the 

extraction site, it was divided into two parts, which have formed the 

1
st
 and 1

st
 bis western longwall faces, 100 m long each, respectively. 

The rest data on the extraction sites exploiting conditions are given in 

Table 1, and the order of mining the longwall faces, including their 

joint exploitation – in Table 2. The schedule for commissioning the 
longwall faces and their decommissioning over time is shown in Fig. 

1.  

According to the plan for stope works development, the main 

(supporting) longwall faces are the 2
nd

, 3
rd

, 4
th
, 5

th
, 6

th
, 7

th
, 8

th
 and 9

th
 

western ones, which were planned to mine sequentially with a load 

about 1000 tons/day. Such a plan has been actually implemented at 

these extraction sites (Table 1). The exception is the 9
th

 western 
longwall face, during mining of which the indicated load was provid-

ed only in the first months of its operation. Then, due to the worsen-

ing of mining-and-geological conditions (roof rocks fall and block-

ages of the longwall face work space), coal mining has decreased sig-
nificantly. The average daily coal output for the entire period of the 

extraction site exploitation amounted to 320.9 tons.  

The rest mining sites (1
st
, 1

st
 bis and 2

nd
 bis western longwall fac-

es) were planned to mine with an average daily load of about 200 

tons/day. Their main goal was to perform a more complete extraction 

of coal reserves, including near geological faults. 
Table 2 

Information about the sequence and duration of extraction sites joint exploitation during 

mining the anthracite seam 
2

в
 
at “Gazeta Izvestia” Mine in the mine field heaved area 

Longwall face, 
mine field 
wing 

Exploitation 
period, month, 
year 

Sequence of longwall 
faces commissioning  

Maximum number of 
longwall faces in operation 
in certain periods of time 

Number of exploited longwall 
faces and periods of their joint 
operation, month Period of extraction 

sites exploitation, 
month 

1 2 3 4 

1st western Ⅰ.1981-Ⅲ.1984 5 4 - 8 15 16 39 

1st bis western Ⅻ.1981-Ⅸ.1984 6 4 - 1 16 17 34 

2nd western Ⅸ.1978-Ⅹ.1979 1 2 12 2 - - 14 

2nd bis 

western 
Ⅲ.1980-Ⅳ.1981 3 3 - 8 6 - 14 

3rd western Ⅷ.1979-Ⅺ.1980 2 3 4 9 2 - 15 

4th western Ⅹ.1980-Ⅻ.1981 4 4 - 8 6 1 15 

5th western Ⅻ.1981-Ⅲ.1983 6 4 - - 11 5 16 

6th western Ⅻ.1982-Ⅵ.1984 7 4 - 1 2 16 19 

7th western Ⅳ.1983-Ⅸ.1984 8 4 - - 5 12 17 

8th western Ⅴ.1984-Ⅱ.1985 9 4 5 - 3 1 9 

9th western Ⅴ.1985-Ⅵ.1986 10 1 13 - - - 13 

Mine field 

wing 
Ⅸ.1978-Ⅵ.1986 - 1-4 34 37 66 68 94 
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Fig. 1. Schedule for extraction sites exploitation at “Gazeta Izvestia” Mine during mining 

the seam 
2

в  in the mine field heaved area  

 

The rock displacement activation is related both to the stope works 
development within the extraction site boundaries, and within the 

mine field.  

The obtained experimental data make it possible to assess the ten-

dency of a change in gas emission outside the extraction site from the 

undermined coal and rock stratum, when the rock displacement is 

activated with the stope works development in the mine field wing. 

To determine the general trend of gas emission under the influence 

of the degree of stope works development in the mine field, the 

changes have been studied in the total amount of gas ΣI, released in 

the course of mining the separate extraction sites (Fig. 2).  

The analysis involved the results of mining all the extraction sites, 

except for the 1
st
 and 1

st
 bis western longwall faces.  

This is due to the fact that they were located in the immediate 

zone of geological faults influence and according to exploiting condi-

tions, differed significantly from other longwall faces (host rocks dis-

turbance, gas content of coal, volume of coal output and velocity of 

stope faces advance, etc.) (Table1). 
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Fig. 2. Dependence of the amount of gas released (ΣI) on the width of the mined-

out space (В) outside the zone of geological faults influence in the mine field heaved 
area of “Gazeta Izvestia” Mine  

 
1,2 - curves of changes in the amount of gas released from the un-

dermined coal and rock stratum, within the extraction sites and be-

yond their boundaries, respectively; 
1559

3 я−
+ , □ - experimental gas emis-

sion data within and outside the extraction sites under the influence of 
activation of the undermined coal and rock stratum displacement, re-

spectively (a digit above - the panel length (m), below - the number 

of longwall face); ○,×,● - experimental data on gas emission within 
the 2

nd
 bis and 2

nd
 western longwall faces with the extraction panels 

length of 279 and 1186 m., respectively, and their total length of 1465 

m. 
The extraction panel of the 2

nd
 western longwall face with a length 

of 1186 m was the first to be partially mined in the mine field wing, 

and then it was completely finalized by the 2
nd

 bis western longwall 

face with the extraction panel length of 279 m (Table 1, Fig.2). The 
total length (1465 m) of the panel mined by these longwall faces was 

accepted to analysis. 

Based on the mined panels length, the extraction sites were divid-
ed into two groups that differ from each other. The first group in-

cludes longwall faces, the length of extraction panels of which is in 

the range of 1169-1559 meters, and the second group involves the 

extraction panels of the 8
th
 and 9

th
 western longwall faces. The length 
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of their extraction panels is 787 and 329 meters, respectively. Besides 

the extraction panels length, the longwall faces of the first group have 

a higher load on the stope faces. For the 2
nd

, 3
rd
, 4

th
, 5

th
, 6

th
 and 7

th
 

western longwall faces, the average daily coal output (for the entire 

exploitation period) was 819.0-1099.1 tons, and the total amount of 

coal mined for each extraction panel was in the range of 468.0÷535.3 
thousand tons. These indicators are significantly different for the 

longwall faces of the second group. The total coal output from the 8
th

 

western longwall face amounted to 265.7 thousand tons with an aver-

age daily output - 874.0 tons, and for the 9
th
 western longwall face 

these indicators were 116.8 thousand tons at 320.9 tons/day, respec-

tively.  

To set a general trend of a change in the gas emission amount 
within the extraction sites and beyond their boundaries, the influence 

has been studied on these parameters of a change in the dimensions of 

the mined-out space (В) in the course of mining the extraction panels 

in the mine field wing (Fig. 2).  
The shorter lengths in the longwall faces extraction panels of the 

second group (the 8
th

 and 9
th

) significantly affected the decrease in the 

amount of methane released within the extraction sites. For the first 
group longwall faces, with panels lengths of 1169-1559 m, 15.5-18.2 

million m
3
 of methane evolved. When mining the longwall faces of 

the second group, with panels lengths of 329-787 m, only 3.8-6.9 mil-
lion m

3
 of gas evolved (Table 1, Fig.2). 

Experimental data evidence that in addition to coal output, the ex-

traction panels dimensions influence the amount of gas released from 

the undermined coal and rock stratum within the extraction sites. 
They are fully determined by the length of the panel and the length of 

the longwall face. The most integral parameter for characterizing the 

extraction panel in this case is the area of its mined-out space. This is 
confirmed by a close correlational directly proportional dependence 

of the amount of gas released within the extraction sites on the 

mined-out spaces area (r=0.97) for the first group of longwall faces 
(Fig.3). The length of the mined-out panels (Lст) is in the range of 

279-1559 m, and the length of the longwall faces - in the range of 

200-250 m. A high correlation coefficient of the dependence between 

the parameters ΣI
 
and S evidences an approximate constancy of gas 
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emission per unit area of the mined-out space (ΣIy/S) under identical 
mining-and-geological conditions. This indicates that the parameter 

ΣIy/S, with an additional substantiation, can be an initial value for 
predicting the total amount of gas released from the undermined coal 

and rock stratum within each extraction panel. For the longwall faces 

group under study, the average value is ΣIy/S=56.2 m
3
/m

2 
(Fig. 3).  

The areas of mined-out spaces at the mined-out extraction sites di-

rectly or indirectly depend on the parameters ( очлLAA υ,,,Σ ). 

 
Fig.3. Dependence of the amount of gas (ΣIy) released within the extraction sites 

of “Gazeta Izvestia” Mine on the area of their mined-out spaces (S) 

 
1 - averaging line for longwall faces located outside the zone of 

geological faults; r - correlation coefficient; × - experimental data for 

longwall faces (2
nd

, 2
nd

 bis, 3
rd

, 4
th
, 5

th
, 6

th
, 7

th
, 8

th
, 9

th
) outside the 

zone of influencing discontinuous geological faults; ○ - experimental 

data for longwall faces (1
st
 and 1

st
 bis) near geological faults. 

The product of the longwall face length Lл by the extraction panel 
length Lст functionally corresponds to the mined-out space area S. 

The average velocity of the stope face advance ( очυ ) determines the 

period of mining the extraction panel of a length (Lст), with the 

longwall face length Lл , and the total coal output ΣA depends on the 
area of mined-out space S. The listed parameters are interdependent, 
and they determine both the total amount of gas released from the 

undermined coal and rock stratum within the extraction site ΣIy, and 

1 -
 56,2уI S= ⋅∑ , 

 r = 0.97. 

1 
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the average gas emission I  for the period of mining the extraction 

panel. Given the foregoing, the link of parameters has been studied 

(Fig.4). The total coal output from the extraction panel ΣА is almost 
functionally (r=0.99) related to the area of mined-out space (S). The 

empirical coefficient 1.622 of equation 1 by its nature characterizes 
the seam efficiency with a thickness of 0.9 m (Fig.4а). Similarly, 

with a high direct proportional correlational dependence (r=0.98),  

the average daily coal output A  is determined by the average daily 

velocity очυ  of the stope face advance (Fig.4б). 

 
Fig. 4. Dependences between the parameters determining the total amount of gas 

(ΣI) and its average value ( I ) within the extraction sites of “Gazeta Izvestia” Mine  

 

a) dependence of coal ΣA, mined at the extraction sites, on the ar-
ea of mined-out space S; b) the link between the average daily coal 

output A  with the average velocity ( очυ ) of the stope faces advance; 

c) dependence of the amount of gas released within the extraction 

sites ΣIy on the mined coal amount ΣA; d) the influence of the average 

daily coal output A  on the level of average gas emission from the 

undermined coal and rock stratum 
yI  within the extraction sites; 

1 - averaging lines; r - correlation coefficients; ×, ○ - experimental 

data obtained outside and within the zone of geological faults influ-
ence. 
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With high reliability (r=0.98), the total coal output (ΣA) deter-

mines the total amount of gas (ΣIy) released within the extraction site 

from the undermined coal and rock stratum (Fig.4в). 
The average daily absolute gas emission I  directly proportionally 

depends r=0.96 on the average daily load A  on the stope faces (Fig. 

4г), as well as on the average velocity очυ  of their stope faces ad-

vance r=0.93. This confirms that a change in A  and очυ
 
in the same 

proportion influences on the change of I . 

The results of experimental data processing 

To obtain more reliable results, when determining the calculated 

(predicted) values ΣIy and 
yI , it is necessary to proceed, in our opin-

ion, from the projected extraction panel area (S). In this case, the er-

rors are excluded, caused by the determination of ΣA
 
with the use of 

the mined seam efficiency and A , the average velocity ( очυ ) of the 

stope face advance and the exploited longwall face length (Lл).  

Such a proposal is supported by the following arguments: 
- an assumed area S of mining the extraction panel is sufficiently 

reliably determined by the simple lengths product of the longwall 

faces and extraction panels; 
- it is directly visible the physical significance of the ongoing pro-

cesses associated with gas emission from the undermined coal and 

rock stratum, as well as with the processes of its possible displace-
ment activation; 

- under otherwise equal mining-and-geological conditions, accord-

ing to the experience of mining one extraction site, the specific gas 

emission (ΣIy/S) is set per unit area of the mined-out space. This can 
be used to predict gas emissions when mining the subsequent extrac-

tion sites, which are developed with other parameters Lст, Lл, очυ , ΣA 

and A .  

An integral part of the gas emission from the undermined coal and 

rock stratum is methane release outside the extraction sites (panels) 

under the influence of the stope works development in the mine field 
and the rock displacement activation. Depending on the ventilation 

schemes used, gas emission in this case can occur both within the 
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boundaries of the extraction sites and beyond them into all-mine 

workings (Table 1, Fig.2). 

Unlike gas emission within the extraction sites (ΣIy, yI ), methane 

release beyond their boundaries from the mined-out space of the 

stopped longwall faces (ΣIв, вI ), at first glance, does not depend on 

the area of the mined-out space of extraction panels S, total ΣA and 

average daily coal output A , as well as the velocity очυ  of the stope 

face advance (Fig. 5). The correlation coefficients r between the spec-

ified parameters are in the range of 0,10-0,17, which indirectly indi-

cates the absence of any link between the studied parameters. This 
fact indicates a different mechanism of the gas emission process from 

the undermined coal and rock stratum within the exploited site and 

beyond its boundaries from the mined-out space of stopped longwall 

faces. This also indicates the influence of other factors that are more 
significant in this case. Such factors are obviously associated with the 

stope works development within the entire mine field wing and the 

manifestation of the rock displacement activation processes. 

 

Fig. 5. Influence of some parameters on the total amount of gas released (ΣIв) 

and its average level ( вI ) outside the extraction sites (from the mined-out spaces of 

the stopped longwall faces) at “Gazeta Izvestia” Mine  

 
а) and б) the influence of the area (S) of the extraction sites 

mined-out spaces and coal output (ΣА) on the amount of gas released 

ΣIв,  respectively; в) and г) the influence of the average velocity очυ  
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of the stope faces advance and average daily coal output A  on the 

average gas emission outside the extraction sites вI , respectively; r - 

correlation coefficient; ×, ○ - experimental data obtained outside and 

within the zone of geological faults influence,  respectively. 

The parameters of gas emission (ΣIy, yI ) within the exploited ex-

traction site depend on the stope works development within its 

boundaries and factors characterizing the conditions and regime of 

coal mining (S, ΣА, A , очυ ). 

An analysis of the gas emission process from the mined-out space 

of the stopped longwall faces indicates (Table 1, Fig. 2) that it begins 
to occur with some stope works development in the mine field wing. 

Significant level and volume of gas emission ( вI =0.9 m
3
/min and 

ΣІв=0.6 million m
3
) were revealed during the 4

th
 western longwall 

face exploitation, when the dimension (width) of the mined-out space 

of the stopped longwall faces was 415 m (Table 3). When exploiting 

the subsequent longwall faces (5
th

, 6
th
 and 7

th
 conjugated, 8

th
, 9

th
), the 

amount of gas released from the mined-out space of the stopped 

longwall faces ΣІв has increased and was in the range of 4.9-6.6 mil-
lion m

3 
with an average value of 5.6 million m

3
. The general nature of 

a change in ΣІв depending on the degree of stope works development 
in the mine field depended on the ratio of the parameter B-Lлto the 

depth Н of mining operations. A high correlation ratio (r=0.97) of 

such a dependence (Fig. 6a) evidences a non-random link between 
the studied parameters.   

Table 3 

Information on the total amount of gas (ΣІв) released outside the exploited sites (from 

the mined-out spaces of completed longwall faces) and its average level (Iв)  
 

Longwall 
face 

Longwall 
face 

length, 
Lл, m 

Total 
width of 
mined-

out space 
, В, m 

Width of 
mined-out 
space of 

completed 
longwall 
faces,  В- 

Lл, m 

B-Lл 

Н 

Gas emission 
within the exploited 

site 

Gas emission 
outside the 

exploited site ΣІв

 

ΣІу
 
, 

fractions 

в

у

І
І

, 

fractions 
610уI
−⋅∑ , 

m3 
уI , 

m3/min 

ΣIв⋅10-

6,m3 вI , 

m3/min 

4th 
western 

210 625 415 1.38 15.5 23.6 0.6 0.9 0.04 0.04 

5th 
western 

216 841 625 2.08 17.1 24.4 4.9 7.1 0.29 0.29 
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6th 
western 

230 1071 841 2.80 16.4 19.7 6.6 8.0 0.40 0.41 

7th 
western 

230 1301 1071 3.57 16.4 20.8 - - - - 

8th 
western 

215 1516 1301 4.34 6.9 15.8 5.8 13.4 0.84 0.85 

9th 
western 

250 1766 1516 5.05 3.8 7.3 5.1 9.7 1.34 1.33 

 

 
Fig. 6. Dependence of the total amount of gas (ΣIв), released outside the extrac-

tion sites (а) and its ratio with the amount of gas (ΣIy), released within the extraction 

sites (б) on the degree of the stope works development (B-Lл)/Н) in the mine field 
 

1 - averaging curve and line; R and r - correlation ratio and corre-

lation coefficient, respectively; × - experimental data; B and Lл - the 

total mined-out space dimension and the exploited longwall face 
length, respectively; Н=300 m - average depth of conducted stope 

works. 
The experimental data (Table 3) also made it possible to set a ratio 

of gas emission from the mined-out space of the stopped longwall 
faces ΣIв to methane release within the exploited extraction site ΣIу, 
depending on the degree of stope works development in the mine 
field (B-Lл)/Н) . This ratio in the studied mining-and-geological con-
ditions varied from zero (when (B-Lл)/Н)≤1.4) and reached the value 
of 1.34 (when (B-Lл)/Н)=5.05). The obtained dependence (Fig. 6б) 
evidences that gas emission from the mined-out space of the stopped 
longwall faces begins to occur when the degree of undermining of the 
coal and rock stratum is more than 1.4, which corresponds to the 
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complete undermining of the earth's surface according to the regulatory 
document [3]. 

Conclusions. The studies performed made it possible to draw the con-
clusions that have important scientific-practical importance for ensuring 
safe conditions in coal mines relative to the gas factor: 

- gas emission from the coal and rock stratum within the exploited ex-
traction site directly proportionally depends on the area of the mined-out 
seam S,  the total coal output from the extraction panel (ΣА), the average 
daily coal output A  and the average velocity of the stope face advance 

очυ . The correlation coefficients for these dependences were in the range 
of 0.95-0.99;  

- the most convenient and intuitive parameter for determining the total 
amount of gas ΣІ, released from the undermined stratum within the extrac-
tion site and the average level of methane release I  is the specific gas 
emission per unit area S of the mined-out space (ΣI/S). This does not ex-
clude the possibility of using other parameters (ΣA, A , очυ ); 

- with incomplete undermining of the earth's surface and coal and rock 
stratum, gas emission from the mined-out space of the stopped longwall 
faces outside the exploited extraction site is almost equal to zero; 

- gas emission from the mined-out space of the stopped longwall faces 
is possible with the degree of the earth's surface undermining equal to  (B-
Lл)/Н)≥1.4); 

- the ratio of gas emission within the extraction site (ΣIy) to methane re-
lease from the mined-out space of the stopped longwall faces (ΣIв) directly 
proportionally depends on the parameter B-Lл)/Н. With a sufficient degree 
of stope works development in the mine field (B-Lл)/Н>2 ΣIв can signifi-
cantly exceed ΣIy. Such an excess is most probable at low rates of the 
exploited site development. 
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