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Abstract: The use of the new mining technology on the Third potash bed at the Starobinsk potash
salt deposit is accompanied by the displacement of the undermined rocks. The displacement is
accompanied by the foliation. The gas accumulates in the resulting foliation. The gas accumulations
in the roof or the floor rocks can be the cause of a rockburst. A rockburst poses a threat to the miners’
lives, breaks driving and wide equipment and stops the working activity of the mines. Therefore, the
study of the underworking effect on the gas content and the gas-dynamic characteristics are relevant
problems in mining science. Thus, the purpose of this work is the study of the underworking effect
on the gas content and the gas-dynamic characteristics. The T criterion was used for testing the data
samples. At the second stage of the comparative statistical analysis, two hypotheses Hy and H; were
accepted which were later subjected to verification using Student’s t-test. The gas parameters are
changed by the camera floor and are not changed by other places. Therefore, the effect of the rock
underworking leads to the formation of the additional foliation of the floor and, accordingly, to the
free gases’ redistribution along the stratigraphic section and, ultimately, to the significant changes
of the free gas content, the starting gas release and the gas pressure. The validity of the effect of the
undermining can be the intensive gas releases repeatedly recorded in the process of drilling research
holes into the soil with the ejection of a piece of the rock.

Keywords: drift; camera; rockburst; gas content; starting gas release; gas pressure

1. Introduction

The use of the new mining technology for the development of the Third potash bed
at the Starobinsk potash salt deposit is accompanied by the intensification of the processes
of the displacement of the undermined rocks. The new technology is a combination of
two technological schemes—the gross excavation of the layers 2, 2-3 and 3 in the protected
pillars and the excavation of the 4th sylvinite layer, which was undermined 25-30 years ago.

The processes of the displacement of the undermining were accompanied by the Rock
foliation along the clay layers and the interlayers. This made it possible to form the gas
accumulations in the resulting foliation. Such technogenic gas accumulations in the roof or
the floor rocks can be the trap of the rockburst. It is accompanied by the gas release. Thus,
a rockburst from the roof onto the car happened in 2021 (Figure 1). The car was intended
for personnel. This happened in Mine 3 on the Second potash bed in the camera where the
vehicle turns around.

It was found that one of the reasons for the rockburst may be the pressure in the gas
accumulations. It is based on the results of studying the place of the rockburst, as well as
studying the structure of the roof and the cases of rockburst (Scheme 1). It may be due to the
undermining of the Second potash bed by the extraction on the Third potash bed. Because
the sharpness deformation state of the salt rock mass was changed, the intensification of
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the Rock foliation of the roof happened and the free gas was supplied in the resulting
foliation. Therefore, the purpose of this work is the study of the underworking effect on
the gas content and the gas-dynamic characteristics. A rockburst poses a threat to miners’
lives, breaks driving and wide equipment, and stops the working activity of the mines.
Therefore, the study of the underworking effect on the gas content and the gas-dynamic
characteristics are relevant problems in mining science. The literature does not show an
underworking effect on the gas content and the other gas-dynamic characteristics [1-12].
Thus, the underworking effect is the novel aspect of the study.

Figure 1. Rockburst, accompanied by gas release from camera K2 where the vehicle turns around
(Mine 3, Second potash bed).
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Scheme 1. Rockburst in camera K2. I—horizontal section, II—vertical section.

A comparative statistical analysis of the data of the experimental studies was per-
formed. The analysis was performed to study the effect of underworking on the gas content
and the gas-dynamic characteristics of the rocks. The analysis was conducted for the
conditions without and with the underworking.

2. Materials and Methods

At the first stage of the analysis, the samples of the obtained data were evaluated. It
was needed for homogeneity in order to eliminate the so-called “outliers”. The obtained
data included the free gas content, the starting gas release and the free gas pressure. The
“outliers” may be associated with the measurement errors, the violation of the measurement
conditions, the malfunction of the measuring instruments and equipment used, etc.

The 7 criterion is used for testing the data samples. It is based on the fact that in a
normal distribution, the appearance of the variant is small and can be calculated in advance.
The variant is far from the mean value. This is described in detail in the works of Miller R.,
Alekseev F.A. and Mitropolsky A.K. [13-15].

The numerical value of the T criterion is determined by the formulas:

x —-X

Tmax = % (1)
X — Xmi

Tmin = Tmm (2)

The value of the dispersion S is determined by the expression:

(x —x)°

5= N1

®)
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The mean value of the X parameter is found by the formula:

N
XXy
=" @)

N
Y my
=1

where x; is the parameter evaluated for the homogeneity;

my is the number of the measurements of the parameter with the value x;;
N is the number of the observations (the parameter measurements).

Formula (3) serves to test the maximum value of the sample, and Formula (4) serves
to test the minimum.

Alekseev F.A. calculated and tabulated the critical values of the T criterion [14]. It
was for the different values of the inference reliability o« = 1 — ap and the different sample
sizes N.

The sample is homogeneous if the inequality is true:

Tmax, Tmin < T05 )

The index “05” indicates that we are using the 95% significance level.

Therefore, the value samples can be considered homogeneous. In addition, the ob-
tained data can be used in a comparative statistical analysis of the results of the experimen-
tal studies.

At the second stage of the comparative statistical analysis, two hypotheses Hy and H;
were accepted which were later subjected to verification using Student’s t-test. Student’s
t-test has been successfully used in the works of a statistical analysis of data in geology by
such authors as Ryzhov P.A., Kalosha VK., Afifi A. S. Eizen., Davis J.S, Bazhenova S.G.,
Bazhenova S.G., E. Lloyd, W. Lederman., Protasov K.V. and others [15-23].

The hypotheses were accepted as follows:

Hy. The samples of the experimental data are changed only by the random variations.

Hy. The samples of the experimental data obtained are taken from two general sets. They were with
the different distribution laws. Therefore, they characterized the zones of the Second potash bed with
the significantly different parameters, i.e., the undermining effect was admitted.

The experimental data were obtained during the experimental studies of the free gas
content, the starting gas release and the free gas pressure in the rock mass of the Second
potash bed, with and without undermining of the extraction on the Third potash bed.

Student’s t-test was calculated using the following formula:

X1 — X2

t= (6)
S 4 5
m n2
where X; and X, are the mean values in the data samples.
S%, is the combined dispersion of two samples, calculated by the formula:
& (m —1)S? + (1, — 1)S3 )

P (7’11—1)+(7’12—1)

where 111 and n; are the sizes of the experimental data samples.

S?1 and S?, are the dispersions of the experimental data samples.

After substituting the numerical values into Formula (5), we obtain the calculated
value of the Student’s t-test. The condition for not accepting the null hypothesis is the
fulfillment of the inequality t > t.,, where ., is the critical value. At the significance level
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of 5%, we find the critical value. It is found from the table of the Student’s t-test values. If
t > t.r, we cannot accept the null hypothesis. It is with the probability of 0.95.

3. Results

The scope of the work is limited to recruiting 216 measurements of the gas content,
216 measurements of the starting gas release and 216 measurements of the gas pressure.
The measurements were conducted in the drifts and the cameras where the vehicle turns
around, without and with the underworking. The intervals (the depth) of the measurements
are from 0 to 5 m. A total of 16 research wells were drilled in the areas without undermining,
8 in the roof of the workings and 8 in the soil. In each well, six measurements of the free
gas content, the free gases pressure and the starting gas release were carried out. In total,
48 measurements were carried out in the roof and soil, with a total of 96. Ten research
wells were drilled into the roof and soil of the workings on the areas with undermining.
Six measurements were carried out in each well. In total, there were 60 measurements in
the roof and 60 measurements in the soil, with a total of 120 measurements.

For example, Figure 2 shows the gas content of the drift roof and soil without the
underworking. In addition, Figure 3 shows the gas pressure of the camera roof and soil
with the underworking.

The results of these measurements were taken for statistical processing.

3.1. The Results of the Statistical Analysis of the Experimental Studies of the Gas Content of the
Second Potash Bed

Table 1 shows the gas content of the drift roof without and with the underworking.

Table 1. The results of the statistical analysis of the experimental studies of the gas content of the
drift roof.

The Conditions for the Undermining

Ne Interval. m without - with — L-criteria fer Hircpf(ftplfzjis
Min Max X Min Max X
1 0-1 0.14 0.49 0.32 0.12 0.13 0.12 1.543 2.571 Hyp
2 12 0.13 0.2 0.17 0.11 1.39 0.37 1.626 2.228 Hyp
3 2-3 0.12 0.15 0.14 0.11 0.36 0.16 0.892 2.228 Hyp
4 34 0.15 0.21 0.18 0.11 0.22 0.15 1.115 2.228 Hyp
5 4-5 0.12 0.13 0.13 0.11 0.19 0.13 1.011 2.228 Hyp
6 5-6 0.14 0.15 0.15 0.11 0.15 0.13 212 2.228 Hyp

Table 1 does not show a significant change in the gas content of the roof of the drift.
The hypothesis Hy is accepted. It means that the samples of the experimental data are
changed only by the random variations. The hypothesis is based on the results of the
analysis. Therefore, the effect of the rocks” underworking does not significantly change the
gas content.

Table 2 shows the gas content of the drift floor without and with the underworking.

Table 2 does not show a significant change in the gas content of the floor of the drift.
The hypothesis Hy is accepted. It means that the samples of the experimental data are
changed only by the random variations. The hypothesis is based on the results of the
analysis. Therefore, the effect of the rocks” underworking does not significantly change the
gas content.

Table 3 shows the gas content of the camera roof without and with the underworking.

Table 3 does not show a significant change in the gas content of the camera roofs. The
hypothesis Hy is accepted. It means that the samples of the experimental data are changed
only by the random variations. The hypothesis is based on the results of the analysis.
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Figure 2. The gas content of the drift roof and soil without the underworking.
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Figure 3. The gas pressure of the camera roof and soil with the underworking.
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Table 2. The results of the statistical analysis of the experimental studies of the free gas content of the
drift floor.

The Conditions for the Undermining

ith ith Accepted
Ne Interval. m without — wit — t_criteria ter Hypotfl)lesis
Min Max X Min Max X
1 0-1 0.13 0.13 0.13 0.13 0.13 0.13 - 4.303 -
2 1-2 0.13 0.13 0.13 0.13 0.13 0.13 - 4.303 -
3 2-3 0.11 0.74 0.33 0.13 0.13 0.13 0.951 4.303 Hy
4 34 0.13 0.19 0.16 0.13 0.13 0.13 1.732 4.303 Hy
5 4-5 0.13 0.14 0.13 0.13 0.13 0.13 1.000 4.303 Hy
6 5-6 0.13 0.13 0.13 - - -
* The dispersion in the sample for the interval is 0.
Table 3. The results of the statistical analysis of the experimental studies of the gas content of the
camera roof.
The Conditions for the Undermining
ith ith Accepted
Ne Interval. m without — wit - E-criteria fer Hypotrl:esis
Min Max X Min Max X
1 0-1 0.13 0.13 0.13 0.11 0.13 0.13 1.118 2.447 Hy
2 1-2 0.2 1.53 0.66 0.11 0.13 0.13 1.520 2.201 Hy
3 2-3 0.13 0.64 0.41 0.11 1.45 0.38 0.159 2.201 Hy
4 34 0.16 2.54 1.07 0.11 0.94 0.38 1.118 2.201 Hy
5 4-5 0.11 0.27 0.18 0.12 0.61 0.25 1.077 2.201 Hy
6 5-6 0.12 0.18 0.14 0.11 0.41 0.18 0.977 2.201 Hy
Table 4 shows the gas content of the camera floor without and with the underworking.
Table 4. The results of the statistical analysis of the experimental studies of the gas content of the
camera floor.
The Conditions for the Undermining
ith ith Accepted
Ne Interval. m without - wit — L criteria ter Hyp 051 esis
Min Max X Min Max X
1 0-1 0.13 0.13 0.13 0.05 0.05 0.05 - 2.571 Hy
2 1-2 0.13 0.13 0.13 0.13 0.18 0.14 1.636 2.262 Hy
3 2-3 0.59 4.09 2.29 0.12 0.37 0.17 2.768 2.262 H;
4 34 0.49 2.28 1.24 0.11 0.68 0.21 2.444 2.262 H;
5 4-5 0.11 0.3 0.17 0.12 3.41 0.6 2.367 2.262 Hy

As can be seen from Table 4, a significant change in the gas content of the camera
floor installed by the intervals: 2.0-3.0, 3.0-4.0 and 4.0-5.0 m. Apparently, the processes of
the displacement and the deformation of the floor rocks during the underworking were
accompanied by the Rock foliation of the floor and, accordingly, led to the free gases’
redistribution along the stratigraphic section and to a change in the gas-dynamic character-
istics. In this mining situation, two geomechanical processes overlap. The first process is
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due to the overworking of the camera floor. It was accompanied by the formation of the
primary Rock foliation in the floor rocks and the free gas accumulations. The additional
(secondary) Rock foliation could form at the floor rocks during the rock underworking,
which led to the free gases’ redistribution along the stratigraphic section of the floor rocks.
These geomechanical processes and the geological structure of the floor rocks could cause a
significant change in the gas content in the indicated measurement intervals.

3.2. The Results of the Statistical Analysis of the Experimental Studies of the Starting Gas Release
of the Second Potash Bed

Table 5 shows the starting gas release of the drift roof without and with the underworking.

Table 5. The results of the statistical analysis of the experimental studies of the starting gas release of
the drift roof.

The Conditions for the Undermining

ith ith Accepted
Ne Interval. m without - wit - Ecriteria Fer HypotIl:esis
Min Max X Min Max X
1 0-1 0.14 1.24 0.69 0.05 1.59 0.43 0.549 2.571 Hy
2 1-2 0.13 0.45 0.29 0.05 4.46 0.87 1.385 2.228 Hyp
3 2-3 0.12 0.14 0.13 0.09 1.03 0.33 1.902 2.228 Hy
4 34 0.32 0.39 0.36 0.13 0.74 0.33 0.452 2.228 Hy
5 4-5 0.17 0.21 0.19 0.14 0.44 0.31 3.608 2.228 H;
6 5-6 0.2 0.25 0.23 0.01 0.39 0.26 0.868 2.228 Hy
As can be seen from Table 5, the significant change in the starting gas release of the
roof of the drift installed by the interval 4.0-5.0 m. Apparently, it is due to the geological
structure of the roof rocks in this interval, the effect of the rock underworking and the
redistribution of the free gases along the stratigraphic section
Table 6 shows the gas pressure of the drift floor without and with the underworking.
Table 6. The results of the statistical analysis of the experimental studies of the free gas pressure of
the drift floor.
The Conditions for the Undermining
ith ith Accepted
Ne Interval. m without — wit — t_criteria ter Hypotlilesis
Min Max X Min Max X
1 0-1 0.01 0.01 0.01 0.05 0.05 0.05 -* 4.303 Hy
2 12 0.01 0.01 0.01 0.05 0.05 0.05 -* 4.303 Hp
3 2-3 0.01 0.87 0.30 0.05 0.05 0.05 0.894 4.303 Hy
4 34 0.01 0.27 0.17 0.05 0.05 0.05 1.502 4.303 Hy
5 4-5 0.01 0.14 0.10 0.05 0.05 0.05 1.077 4.303 Hyp

* The dispersion in the sample for the interval is 0.

Table 6 does not show a significant change in the starting gas release of the floor of the
drift. The hypothesis Hy is accepted. It means that the samples of the experimental data
are changed only by the random variations. The hypothesis is based on the results of the
analysis. Therefore, the effect of the rocks” underworking does not significantly change the
starting gas release.

Table 7 shows the starting gas release of the camera roof without and with the underworking.
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Table 7. The results of the statistical analysis of the experimental studies of the starting gas release of
the camera roof.

The Conditions for the Undermining

ith ith Accepted
Ne Interval. m without — wit — t_criteria ter Hypotfl:esis
Min Max X Min Max X
1 0-1 0.01 0.03 0.02 0.05 0.09 0.07 1.623 2.447 Hp
2 12 0.2 2.72 1.05 0.05 0.36 0.15 1.329 2.201 Hyp
3 2-3 0.01 0.72 0.45 0.21 44 0.85 0.953 2.201 Hyp
4 3-4 0.25 2 1.00 0.16 1.06 0.52 1.106 2.201 Hp
5 4-5 0.09 0.59 0.34 0.16 0.6 0.3 0.297 2.201 Hyp
6 5-6 0.01 0.46 0.27 0.17 1.36 0.43 1.005 2.201 Hyp
Table 7 does not show a significant change in the starting gas release of the camera
roofs. The hypothesis Hy was accepted. It means that the samples of experimental data
are changed only by the random variations. The hypothesis is based on the results of
the analysis.
Table 8 shows the starting gas release of the camera floor without and with the
underworking.
Table 8. The results of the statistical analysis of the experimental studies of the starting gas release of
the camera floor.
The Conditions for the Undermining
ith ith Accepted
Ne Interval. m without — wit — t_criteria ter Hypotlilesis
Min Max X Min Max X
1 0-1 0.01 0.01 0.01 0.05 0.05 0.05 =¥ 2.571 Ho
2 1-2 0.01 0.01 0.01 0.03 0.88 0.34 2.836 2.262 H;
3 2-3 1.81 6.87 4.18 0.03 2.37 0.58 2.948 2.262 H;
4 3-4 0.66 2.49 1.66 0.08 1.43 0.65 2.164 2.262 Ho
5 4-5 0.01 0.46 0.30 0.05 5.37 1.07 2.446 2.262 H;

* The dispersion in the sample for the interval is 0.

As can be seen from Table 8, there is a significant change in the starting gas release of
the floor of the cameras which were installed by the intervals: 1.0-2.0, 2.0-3.0 and 4.0-5.0 m.
Apparently, the processes of the displacement and the deformation of the floor rocks during
the underworking were accompanied by the Rock foliation of the floor and, accordingly,
led to the free gases’ redistribution along the stratigraphic section and to the change in gas-
dynamic characteristics. The additional (secondary) Rock foliation could form at the floor
rocks during the rock underworking, which led to the free gases’ redistribution along the
stratigraphic section of the floor rocks. These geomechanical processes and the geological
structure of the floor rocks could cause a significant change in the starting gas release in the
indicated measurement intervals.

3.3. The Results of the Statistical Analysis of the Experimental Studies of the Free Gas Pressure of
the Second Potash Bed
Table 9 shows the gas pressure of the drift roof without and with the underworking.
Table 9 does not show a significant change in the gas pressure of the roof of the drift.
The hypothesis Hy is accepted. It means that the samples of the experimental data are
changed only by the random variations. The hypothesis is based on the results of the
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analysis. Therefore, the effect of the rocks” underworking does not lead to an increase in
the gas pressure.

Table 9. The results of the statistical analysis of the experimental studies of the free gas pressure of
the drift roof.

The Conditions for the Undermining

i i Accepted
Ne Interval. m without - with - Ecriteria Fer Hypotlllesis
Min Max X Min Max X

1 0-1 0.190 0.195 0.193 0.190 0.193 0.191 0.818 2.571 Hy

2 1-2 0.190 0.191 0.191 0.190 0.211 0.194 1.697 2.228 Hp

3 2-3 0.190 0.190 0.190 0.190 0.193 0.191 1.581 2.228 Ho

4 3-4 0.190 0.191 0.191 0.190 0.191 0.190 0.259 2228 Hy

5 4-5 0.190 0.191 0.191 0.190 0.190 0.190 0.523 2.228 Hp

6 5-6 0.190 0.191 0.191 0.190 0.191 0.190 1.414 2.228 Ho

Table 10 shows the gas pressure of the drift floor without and with the underworking.
Table 10. The results of the statistical analysis of the experimental studies of the free gas pressure of
the drift floor.
The Conditions for the Undermining
ith ith Accepted
Ne Interval. m without - wit - Eeriteria Fer Hypotlllesis
Min Max X Min Max X

1 0-1 0.190 0.190 0.190 0.190 0.190 0.190 - ¥ 4.303 Hp

2 1-2 0.190 0.190 0.190 0.190 0.190 0.190 =¥ 4.303 Hp

3 2-3 0.190 0.199 0.193 0.190 0.190 0.190 1.000 4.303 Hyp

4 34 0.190 0.191 0.191 0.190 0.190 0.190 2.000 4.303 Hp

5 4-5 0.190 0.190 0.190 0.190 0.190 0.190 1.414 4.303 Hp

* The dispersion in the sample for the interval is 0.

Table 10 does not show a significant change in the gas pressure of the floor of the
drift. The hypothesis Hy is accepted. It means that the samples of the experimental data
are changed only by the random variations. The hypothesis is based on the results of the
analysis. Therefore, the effect of the rocks” underworking does not lead to an increase in
the gas pressure.

Table 11 shows the gas pressure of the camera roof without and with the underworking.

Table 11 does not show a significant change in the gas pressure of the camera roofs. The
hypothesis Hy is accepted. It means that the samples of the experimental data are changed
only by the random variations. The hypothesis is based on the results of the analysis.

Table 12 shows the gas pressure of the camera floor without and with the underworking.

As can be seen from Table 12, there is a significant change in the gas pressure of the
floor of the cameras which were installed by the intervals: 1.0-2.0, 2.0-3.0 and 3.0-4.0 m.
Apparently, the processes of the displacement and the deformation of the floor rocks during
the underworking were accompanied by the Rock foliation of the floor and, accordingly,
led to the free gases’ redistribution along the stratigraphic section and to the change in
gas-dynamic characteristics. The additional (secondary) Rock foliation could form at the
floor rocks during the rock underworking, which led to the free gases’ redistribution along
the stratigraphic section of the floor rocks [6]. These geomechanical processes and the
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geological structure of the floor rocks could cause a significant change in the free gases’
pressure in the indicated measurement intervals.

Table 11. The results of the statistical analysis of the experimental studies of the free gas pressure of
the camera roof.

The Conditions for the Undermining

Ne Interval. m without — with - Ecriteria fer H?r;:(ftpl:::is
Min Max X Min Max X
1 0-1 0.190 0.190 0.190 0.190 0.190 0.190 1.732 2.447 Hy
2 1-2 0.191 0.213 0.199 0.190 0.191 0.190 1.552 2.201 Hy
3 2-3 0.190 0.198 0.194 0.190 0.212 0.195 0.167 2.201 Hp
4 34 0.191 0.234 0.207 0.190 0.203 0.194 1.153 2.201 Hy
5 4-5 0.190 0.192 0.191 0.190 0.200 0.192 1.465 2.201 Hy
6 5-6 0.190 0.191 0.190 0.190 0.194 0.191 0.997 2.201 Hy
Table 12. The results of the statistical analysis of the experimental studies of the free gas pressure of
the camera floor.
The Conditions for the Undermining
" Interval. m without _ with _ ooriterin t, Hj;‘;f(ftpl::jis
Min Max X Min Max X
1 0-1 0.190 0.190 0.190 0.190 0.190 0.190 -* 2,571 Hp
2 1-2 0.190 0.190 0.190 0.190 0.191 0.190 2.449 2.262 H;
3 2-3 0.190 0.268 0.230 0.190 0.193 0.191 2.329 2.262 H;
4 34 0.190 0.228 0.210 0.190 0.198 0.192 2.366 2.262 Hy
5 4-5 0.190 0.194 0.192 0.190 0.252 0.199 1.075 2.262 Hy

* The dispersion in the sample for the interval is 0.

4. Discussion

In general, summing up the results, it is necessary to dwell on a number of the
important points. The obtained statistical conclusions are valid for the drift and the floor
of the camera. It was despite the correctness and the rigor of the Student’s t-criterion used
in the comparative statistical analysis. Thereby, the parameters for the deep preventive
drilling were developed and implemented at Mine 3. It was conducted to prevent
the rockburst from the roof in the camera and in the conjugating of the drift in the
southeastern section of the mine field at the depth of 420 m. It was straightaway after
the rockburst from the roof in camera K2. It was the drilling of drainage holes into the
roof. Its depth is 6.0 m with a drilling step of no more than 6.0 m. One deep degassing
hole was drilled, when the roof area of the conjugating of the drifts is up to 80.0 m?.
In addition, two degassing holes were drilled when the roof area is more than 80 m?.
Thus, the roof of the K1, K3 and K4 cameras were partially degassed by the prophylactic
degassing drilling of the deep holes into the roof. In addition, the roof of K2 was partially
degassed as a result of the rockburst. In this regard, “residual” indicators were measured.
The roof was already partially degassed. It was at distances from the degassing holes
of more than a “degassing drilling step” equal to 6.0 m. Which, ultimately, could lead
to an artificial underestimation (“alignment”) of the gas content and the gas-dynamic
characteristics. Therefore, the obtained statistical conclusions should be attributed to
already partially degassed rocks. It was for the camera roof.



Fluids 2022, 7, 278 13 of 14

The validity of the effect of the undermining can be the intensive gas releases repeatedly
recorded in the process of drilling research holes into the soil with the ejection of a piece of
the rock. It was on the Second potash bed in the camera. Thus, the gas releases with the
ejection of a piece of the rock were repeatedly noted. It was in the floor of K2 at a depth of
more than 2.0 m. In addition, the intensive gas release was noted at a depth of 5.0 m.

5. Conclusions

The results of the statistical analysis of the free gas content, the starting gas release
and the gas pressure showed:

1. No the significant change in these gas parameters found by the roofs and the floors
of the drift. The samples of the experimental data are changed only by the random
variations. The effect of the rocks” underworking does not significantly change these
gas parameters.

2. These gas parameter readings were not changed by the roofs of the cameras where the
motor transport turns around. It happened because the degassing holes were drilled
in the roof. The drilling was conducted before the start of the experimental studies.

3. The readings of these gas parameters were changed by the camera floor. It was
installed for the following intervals: the free gas content—(2.0-3.0), (3.0 m—4.0) and
(4.0 m—>5.0 m); the starting gas release—(1.0-2.0), (2.0-3.0) and (4.0-5.0 m); and the gas
pressure—(1.0-2.0), (2.0-3.0) and (3.04.0 m). The effect of the rocks” underworking
leads to the formation of the additional Rock foliation of the floor and, accordingly,
to the free gases’ redistribution along the stratigraphic section and, ultimately, to the
significant changes in the free gas content, the starting gas release and the gas pressure.

The underground mining of all existing fields of potassium and magnesium salts is
commonly complicated by the intense emission of combustible and toxic gases and also gas-
dynamic phenomena of different types. These processes pose a threat to the miners’ lives,
break driving and wide equipment and stop the working activity of the mines. Therefore,
the received results of the statistical analysis of the free gas content, the starting gas release
and the gas pressure are real novel data for mining science.
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