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ABSTRACT
The numerical analysis of the stress-strain state of the rock massif at different
location the longwall erection of recovery rooms are executed. Need of accounting of
value of periodic roof weighting is shown. As the pacing factors having the impact on
the value of periodic roof weighting durability and power of the main roof and speed
of advance of the longwall face are specified. The possibility of use of MARCO
electro-hydraulic control equipment systems for exact determination of periodic roof
weighting is shown. The recovery rooms erection technology providing decrease span
of time and costs of moving of the longwall equipment is offered.
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1. INTRODUCTION
The method of longwall mining is the main method of underground coal mining in Russia.
Application of completely mechanized longwalls ensures high rates of performance and safety
of underground mining [1-5]. After mining of reserves of longwall panels there is the moving
of the equipment of the longwall on the new longwall panel. Now when mining seams
longwalls apply two main methods of removal of the equipment. The first method consists in
carrying out the recovery room in advance. The second method of removal of the equipment
provides forming of the recovery room the longwall. Experience of application of different
methods of removal of the equipment shows that the recovery rooms passed in advance are
unstable and are very often disintegrated during the approaching of the longwall and influence
of bearing pressure [6-11]. Now in mines of the Kuznetsk coal basin the technology of
recovery rooms erection the longwall using the synthetic mining grid was widely adopted.
However, the analysis of work of longwalls shows that the considerable equipment
downtimes connected with exceeding of planned duration of moving of the equipment are
observed. Operational downtime of the high-performance equipment of longwalls results in
significant economic damage [6, 7, 12-24]. The analysis of cases of moving of the equipment
in mines of the Kuznetsk coal basin shows that increase in duration of moving of the
equipment is in most cases caused by collapse of the roof of recovery rooms. In this paper
questions of ensuring stability of recovery rooms and increase in efficiency of forming of
recovery rooms when using the synthetic mining grid are considered.

2. METHODS
When carrying out researches the finite element method for determination of the rational
location of the recovery room was used. Researches were conducted for conditions of mining
of Tolmachevsky seam in the Polysayevskaya mine. The seam thickness of Tolmachevsky
2.15 m. Immediate roof thickness from 2 to 3 m Main roof thickness from 8 to 16 m. Periodic
roof weighting by results of mine observations 22 m was found out. 2D model of the rock
massif applied to the numerical analysis is provided in figure 1. Location of the recovery
room when carrying out researches changed from 5 up to 17 m (0 m, 5 m, 10 m, 17 m). At
location of the recovery room of 0 m - it is at the crack of the break of the main roof.

Figure 1 2D model of rock massif for numerical analysis
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As roof weightings depends on the strength of rocks and the main roof thickness it is
necessary to consider changes of these values when forming the recovery room. When
carrying out researches the analysis of change of power of the immediate and main roof
longwise of longwall panels in the conditions of the Polysayevskaya mine was made.

3. RESULTS AND DISCUSSION
As a result of executed numerical the analysis stress fields for different options of location of
the recovery room concerning the crack of the break of the main roof were received. Figure 2
stress fields around the recovery room are provided. Apparently from figure 2 at location of
the recovery room at once the smallest level of tension stresses in the roof of the recovery
room is watched the crack of the break of the main roof, and in process of increase in distance
from the crack tension stresses in the roof of the recovery room increase up to the room that
leads to collapse of the roof of the recovery room. Thus, the most rational is location of the
recovery room behind the crack of the main roof at once.

Figure 2 Fields of stress in rock massif

However, location of the recovery room behind the crack in the main roof represents the
difficult practical task. Now the location of the recovery room is accepted prior to mining of
the longwall panel and does not consider the period of loading of the main roof. It would be
possible to calculate the period of roof weighting of the main roof and to locate the room in
the place of the calculated collapse, however the analysis of modern method of calculation of
the step of the load shows that different techniques yield very different results. Besides, the
strength and the main roof thickness which can change very strongly have the impact on the
period of roof weighting of the main roof. Also the analysis of references shows that day
advance of the longwall also has significant effect on the period of roof weighting. In such
conditions the most rational is application of mine measurements of with use systems electrohydraulic control equipment. Such measurements can be performed with use, for example, of
MARCO electro-hydraulic control equipment systems. Systems allow to monitor change of
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load of shields with the frequency several measurements in the minute. Thus, before forming
of the recovery room the actual step of collapse of the main roof can be defined.
During forming of the recovery room advance of the longwall face very strongly
decreases that leads to increase in loading of the main roof. In such conditions we suggest to
apply the following technology of forming of the recovery room (figure 3) to ensuring
efficiency of forming of the recovery room.

Figure 3 Cross-section of longwall recovery room

Mounting of the synthetic mining grid is performed in the place where collapse of the
main roof is expected, however the actual location of the recovery room needs to be provided
behind the crack of collapse of the main roof at once that can be provided at increase in width
of the recovery room at application of the synthetic grid from long more, than it is necessary.
Thus, forming of the room begins after collapse of the main roof and reduction of loads of
shields (according to MARCO systems electro-hydraulic control equipment).

4. CONCLUSIONS
As a result of the made numerical analysis distribution of stress around the recovery room at
its different provision concerning the crack of the break of the main roof is received. The
received results showed need of placement of the recovery room behind the crack of the break
of the main roof for stabilization of the roof of the recovery room at once. The analysis of
calculation procedures the period of weighting of the main roof showed that results of
calculation very strongly differ. Thus, the existing techniques cannot be used for the forecast
of the step of loading of the main roof. For reliable determination of the step of roof
weighting use of MARCO systems of electro-hydraulic control equipment is recommended.
However, the received actual period of weighting will differ as when forming the recovery
room advance of the longwall will decrease. Thus, the technology of forming of the room
shall provide the possibility of increase in width of the recovery room the fixed grid, for
location of the recovery room behind the crack of the break of the main roof that is provided
at use of the technology of forming of the recovery room developed by authors.
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It should be noted that at the applied technology reduction of length of the longwall panel
as a result of forming of the recovery room before the designed location is possible. However,
reduction of length of the longwall panel can be from 1 to 15 m that does not affect overall
performance of the longwall. The executed assessment of effects from reduction of idle times
of the high-performance equipment of longwall as a result of rational location of the recovery
room using the developed technology of its forming that costs at removal of one complex can
be reduced by 100-900 thousand US dollars.

REFERENCES
[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]
[10]

[11]

[12]

[13]

[14]

Stebnev A.V., Zadkov D.A., Gabov V.V., Mukhortikov S.G. (2017). Analysis of
operation of powered longwall systems in mines of SUEK-Kuzbass / Eurasian mining, №
2, 2017. pp. 28 - 32. DOI: 10.17580/em.2017.02.07.
Gabov, V.V., Zadkov, D.A., Stebnev, A.V. (2016). Evaluation of structure and variables
within performance rating of hydraulically powered roof sup-port legs with smooth roof
control. Eurasian mining. 2. 2016. pp. 37 - 40. DOI: 10.17580/em.2016.02.09.
Buevich, V.V., Gabov V.V., Zadkov, D.A., Vasileva, P.A. (2015). Adaptation of the
mechanized roof support to changeable rock pressure. Eurasian mining. 2. 2015. pp.11-14.
DOI: 10.17580/em.2015.02.03.
Palyanova N.V., Zadkov D.A., Chubukova S.G. (2017). Legal framework for the
sustainable economic and ecological development in the coal industry in Russia / Eurasian
mining, № 1, 2017. pp. 3-5. DOI: 10.17580/em.2017.01.01.
Kazanin O.I., Drebenstedt C. (2017). Mining Education in the 21st Century: Global
Challenges and Prospects. Zapiski Gornogo instituta. 2017. Vol. 225, p. 369-375. DOI:
10.18454/PMI.2017.3.369.
Karpov, G.N., Leisle, A.V. (2016). Rock geo-mechanical state alteration upon entry of a
mechanized longwall set of equipment into pre-mining break-down chamber. Research
Journal of Pharmaceutical, Biological and Chemical Sciences. 7. 2700-2706.
Karpov, G.N., Leisle, A.V. (2017). Qualitative assessment of strain stress distribution of
rock massif in the vicinity of pre-driven recovery room. Journal of Industrial Pollution
Control. 33. 840-846.
Barczak, T. M., Tadolini, S. C., Zhang, P. Y. (2007). Evaluation of Support and Ground
Response as Longwall Face Advances into and Widens Pre-Driven Recovery Room.
Proceedings of 26th International Conference on Ground Control in Mining, Morgantown,
WV, pp 160-172.
Stankus. J.C. and Hanson, B. (2012). Ground Control at Signal Peak Energy Bull
Mountains No. 1 Mine. MINExpo INTERNATIONAL 2012, Las Vegas, NV. Sept 24-26.
Stankus, J. C., et al., (2014). A Case Study of Low Overburden Longwall Recovery with
Pre-Developed Recovery Entries. Proceedings of 33rd International Conference on
Ground Control in Mining, Morgantown, WV.
Thomas, R., (2008). Recent Developments in Pre-driven Recovery Road Design.
Proceedings of 27th International Conference on Ground Control in Mining, Morgantown,
WV, pp 197-205.
Peshkova, G., Cherepovitsyn, A., Tcvetkov, P. (2016). Prospects of the environmental
technologies implementation in the cement industry in Russia. Journal of Ecological
Engineering, 17 (4), pp. 17-24. DOI: 10.12911/22998993/64607.
Cherepovitsyn, A.E., Tsvetkov, P.S. (2016). Methodical approach to evaluation of the
Russian peat deposits exploitation attractiveness based on geology-technological criteria.
International Journal of Applied Engineering Research, 11 (7), pp. 5072-5078.
Teslya, A., Cherepovitsyn, A., Vyboldina, E., Fedoseev, S., Kozmenko, S. (2016). The
Concept of Economic Growth of the Construction Industry in St. Petersburg. MATEC
Web of Conferences, 53, статья № 01005, DOI: 10.1051/matecconf/20165301005.

http://www.iaeme.com/IJCIET/index.asp

1152

editor@iaeme.com

Oleg Ivanovich Kazanin, Victor Victorovich Klimov, Vyacheslav Yuryevich Alekseev,
Andrey Alexandrovich Sidorenko
[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Vyboldina, E., Cherepovitsyn, A., Fedoseev, S., Tsvetkov, P. (2016). Analysis of export
restrictions and their impact on metals world markets. Indian Journal of Science and
Technology, 9 (5), статья № 87633. DOI: 10.17485/ijst/2016/v9i5/87633.
Cherepovitsyn, A., Ilinova, A. (2016). Ecological, economic and social issues of
implementing carbon dioxide sequestration technologies in the oil and gas industry in
Russia. Journal of Ecological Engineering, 17 (2), pp. 19-23. DOI:
10.12911/22998993/62281.
Tcvetkov, P., Cherepovitsyn, A. (2016). Prospects of CCS projects implementation in
Russia: Environmental protection and economic opportunities. Journal of Ecological
Engineering, 17 (2), pp. 24-32. DOI: 10.12911/22998993/62282.
Fedoseev, S.V., Cherepovitsyn, A.E., Tsvetkov, P.S. (2016). Statement and mathematical
characterization of the task of assessing the strategic potential of fuel and energy industry
of Russia. International Journal of Applied Engineering Research, 11 (16), pp. 9002-9006.
Abramovich B.N., Sychev Y.A. (2017). The structure selection of hybrid correction
device for centralized and distributed electrical networks. 11th International IEEE
Scientific and Technical Conference “Dynamics of Systems, Mechanisms and Machines”,
Dynamics 2017, 22 December 2017, pp. 1-6, doi: 10.1109/Dynamics.2017.8239424.
Abramovich B.N., Sychev Y.A., Zimin, R.Y. (2017). Hybrid harmonic compensation
device adapted for variable speed drive system. IOP Conference Series: Earth and
Environmental Science, Volume 87, Issue 3, 20 October 2017, Article number 032002,
DOI: 10.1088/1755-1315/87/3/032002.
Zhukovskiy, Y.L., Korolev, N.A., Babanova, I.S., & Boikov, A.V. (2017). The prediction
of the residual life of electromechanical equipment based on the artificial neural network.
IOP Conf. Series: Earth and Environmental Science 87. 032056. DOI :10.1088/17551315/87/3/032056
Zhukovskiy, Y.L., Starshaia, V.V., Batueva, D.E., & Buldysko, A.D. (2019). Analysis of
technological changes in integrated intelligent power supply systems. Innovation-Based
Development of the Mineral Resources Sector: Challenges and Prospects - 11th
Conference of the Russian-German Raw Materials, 2018, 249-258.
Sidorenko, S.A., Ivanov, V.V., Improving the efficiency underground mining of coal beds
in difficult mining and geological conditions. ARPN Journal of Engineering and Applied
Sciences. Vol. 12, No. 3, February 2017, pp.882-888.
Sidorenko, S.A., Panchenko, I.A. Substantiation of parameters of the technology of
mining thick flat beds by underground method with splitting the bed into two. Biosciences
Biotechnology Research Asia. Vol. 12Issue 3, 2015, pp.2911-2919.
Andrey Alexandrovich Sidorenko, Vladimir Viktorovich Ivanov, Sergey Alexandrovich
Sidorenko, Numerical Simulation of Rock Massif Stress State at Normal Fault at
Underground Longwall Coal Mining, International Journal of Civil Engineering and
Technology (IJCIET)10(1), 2018, pp. 844–851.
Dmitriy Olegovich Nagornov, Eldar Abdollovich Kremcheev, Dinara Abdollovna
Kremcheeva, Research of the Condition of Regional Parts of Massif at Longwall Mining
of Prone to Spontaneous Ignition Coal Seams, International Journal of Civil Engineering
and Technology (IJCIET)10(1), 2019, pp. 876–883

http://www.iaeme.com/IJCIET/index.asp

1153

editor@iaeme.com

