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Abstract. The distances rationale for the conditions given in the article are determined, at which there is no
noticeable effect of K. formation lava on Ks formation lava, and the bottom hole state is characterized by minimal
values of formation deformations and rock convergence. The obtained results are confirmed by practical
observations in production conditions. Thus, the decrease in the distance between the lavas Ks and K2 admitted at
the mine. I. A. Kostenko very significantly complicated the work of lava Ks, which led to an increase in the
extraction of coal in the face, the violation of the bottom-hole part of the roof, the formation of domes. All the main
technical and economic indicators of lava Ks sharply decreased and increased the risk of work. As the calculations
show, a significant factor determining the mutual influence of treatment faces in the conditions of simultaneous
mining of close-knit layers is also the normal distance between the layers. The joint influence of the power of the
inter-zone and the distance between the lavas are taken into account. The calculations allow to objectively assess
the influence of various factors on the formation of the stress-strain state of the massif around the mines during the
mining of contiguous seams, to explain arising in practice, complications in the love, and to provide for the
possibility of such complications. Based on the analysis of Kostenko mine issued recommendations to establish a
rational distance between lavas Kz and Ks in specific conditions 70 m.
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Introduction Let us consider as an example specific case of

mining the pulled together layers K, and Ks at

Choice of the rational location of treatment and ~ Kostenko mine.
preparatory workings during mining of pulled
together layers is a very urgent task. If these
workings are not located well, significant rock
pressure causes them to be inoperative.

Repeated working” redevelopment requires
significant labor and material costs, and the accident
rate of working faces is associated with a significant
loss of production.

Research analysis

Location scheme of the workings in the layers
K2 and K3 is shown on Picture 1. Distance between
the lavas in plan during work varied over a wide
range (from 40 to 120 m), and it was noted that a
change in this distance had a significant effect on
conveyor drifts condition.
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Objective of the research is to determine the
stressed-strained state parameters (SSS) of the array
around working faces. Vertical section of a rock
array with a working face s considered.
Deformation along working face can be neglected

and the objective is reduced to a flat one. In order to
estimate the SSS of the rock array (Picture 2),
algorithm developed by authors and calculation
program by the finite element numerical method are
used [1-4]. The rock array is considered viscoelastic.
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Picture 1 Location scheme of treatment and preparatory working during development of pulled together layers
Ko and Ks

I

Picture 2 Scheme of pulled together K, and Kz layers’ working

Elastic and rheological properties of rocks and
layer powers, set in accordance with the
stratigraphic section of the mine field, workings’
depth and their dimensions, were used as initial data
for calculating SSS around the workings.

Distance between the lavas varied within the
range 10-70 m. Distribution of the values of vertical
stresses (reference pressure) along the drifts’
longitudinal axis was obtained at different distances
between the lavas. As expected, maximum stresses
occur at the lavas faces. Stresses in front of K3 lava
are more than 2 times higher than stresses in front of

K> lava. In order to establish the effect of coal
mining in lower layer’s working face on the upper
layer’s working face, as well as to choose rational
distance between simultaneously working faces of
pulled together layers, the SSS of array was
calculated for the total cycle of production
operations (about 3.5 hours) with taking into
account the creep of roof and formation rocks.
Working faces are equipped with modern
mechanized complexes KM 130, removable power
on both layers is 35 w, distance between the layers
along the normal is 6.5 m. Inter-layer is composed
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of mudstones and siltstones, siltstones lie in the soil
of the K layer, mudstones and siltstones lie in the
roof of the K3 layer to a height of 13 m, above
previously collapsed and caked rocks from mining
of the overlying layer.
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Picture 3 Stress variation in the roof at the face’s
line at distances between lavas: 1-20 m.; 2-30 m.; 3-50 m.

Physical-mechanical properties of rocks and
coal are accepted according to geological
exploration. The elastic solution of the problem
performed earlier for similar conditions showed that
a noticeable effect of chip extraction in the lower
layer lava on the distance of the upper layer lava
was found at distances shorter than 20 m.

However, the analysis of the SSS array with
taking into account creep and fracture [1-3] shows
that over time, the mutual influence of mining is
more significant. Chip extraction in the lower layer
lava at a distance between lavas of 50 m or less
within the first three hours leads to an increase in
horizontal movements of the face and convergence
of rocks in the overlying layer lava. This under
certain conditions can lead to a violation of the
formation of stability and the bottom hole part of the
roof in the lava of the K3 formation.

Picture 3 shows graphs of the change in vertical
stresses over time in fractions yH. From the graphs,
it can be seen that with increasing time, stresses
continuously increase at a distance between lavas at
20 m, stabilizing at 30 m and decreasing at 50 m.
With an increase in the distance between lavas,
stresses decrease with time. Horizontal movements
of the face, the convergence of rocks in the Ks
layer’s face (Picture 4) also increase in time. At the
same time, with an increase in distance between
lavas, movement of the face decreases noticeably,
and the convergence of rocks and vertical
displacements of the roof change slightly. The most
unfavorable for these conditions is the distance
between the lavas at 30 ... 60 m.
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Picture 4 Graph of convergence of rocks in the layer’s
face at distances between lavas: 1-20 m; 2-30 m; 3-50 m;
4-70 m.

Given dependences confirm that movement of
the face and vertical displacements of the roof
decrease with increasing distance. Analysis of the
calculation results, as well as obtained dependences,
shows that the optimum distance for these
conditions at which there is no noticeable influence
of the K; lava on the K3 lava, and the face’s state is
characterized by the minimum values of the layer
deformation and rock convergence can be
considered as 70 m.

Obtained results are confirmed by practical
observations in a production environment. So, a
decrease in the distance between the K3 and K- lavas
to 30 m allowed at Kostenko mine greatly
complicated the work of K lava, led to an increase
in coal extraction in the face, a violation of the
bottom hole part of the roof, and the domes’
formation. All the main technical and economic
performance indicators of K3 lava sharply decreased,
the danger of work increased.

As the calculations show, an essential factor
determining mutual influence of the working faces
in conditions of simultaneous mining of pulled
together layers is also the normal distance between
the layers.

Horizontal movement of the face along the Ks
layer increases with increasing distance between the
layers to 15 m, and the convergence of the rocks
decreases.

Joint effect of inter-layer power and the distance
between lavas are taken into account.

Coclusion

Performed calculations make it possible to
objectively evaluate the influence of various factors
on the formation of the SSS array around the face
during mining of pulled together layers, explain the
practical difficulties encountered in the lavas’
operation, and also provide possibility of such
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complications. Based on the completed analysis, to  establishing a rational distance between K, and Ks
Kostenko mine issued recommendations on lavas under specific conditions of 70 m.

Cite this article as: Tutanov S. K., Tutanova M. S. Determination of rational location of working of the
pulled together layers /I Kompleksnoe Ispol’zovanie Mineral’nogo Syr’a [Complex Use of Mineral
Resources]. Ne 1 (312), 2020 pp. 54-58. https://doi.org/10.31643/2020/6445.07

XakblHaaTbINFaH KaTrap KasbanapbliHbIH YTbiIMAbI OpHanacyblH aHbIKTay
TytaHoBa C.K., TyraHoBa M. C.

Tyitingeme. Makanana xenripinres Kz kabaTsiHbIH 1aBackiHa Ko KBIPTHICHIHBIH €NIeyJIi ocepi jKOK, all KeH)Kap.IbIH Kaii-
KY#i KabaTThIH NeopMalMsChl MEH KBIHBICTAPAbIH KOHBEPTeHIMSACHIHBIH €H a3 MOHAEpIMEH CHIaTTanaabl. AJBIHFaH
HOTWDKEJIED OHIIPICTIK JKarJaiaapiarbl NpaKTUKAIBIK OakpliaynapMeH pacranansl. Macenen, M. A. KocrteHko
aTbIHAArbl IIaxTaJga pyKcar eTiHFeH K3 JKOHE K2 JlaBajiapbl apacCblHAarbl KallIBIKTBIKTBIH a3atobl K3 JlaBa XKYMBICBIH
alTapipIKTall KUBIHIATHIN, KEH)Kap[a KOMIpJi CHIFYIbIH YJIFAlOblHA, IIATHIPABIH 3a00WNBIK OemiriHiH Oy3bUTybIHA,
KymOe3ziepiH maiiia OonyblHa oKen COKThL. K3 jaBa >KYMBICHIHBIH OapiblK HETI3ri TEeXHUKAJIBIK-DKOHOMHKAJIBIK
KOpCETKIIITepi KYpT TOMEHJETI, )KYMBICTarbl Kayil apTTel. Ecenteynep KepceTKeHeH, KaKbIHAaThUIFaH KabaTTap bl
0ip Mesrinme eHAey >KarmalblHAA Ta3apTy KEH)KApJIAPBIHBIH €3apa ocepiH aHBIKTAWTBHIH MaHbBI3IBI (akTop KabaTTap
apacklHIaFrsl HOPMaJlb OOMBIHIIA KAIIBIKTBIK OOJIBIN TaObutansl. KabarapanblK KyaTTHIH JKOHE JIaBajiap apachIHAAFbI
KaIIBIKTHIKTEIH OipieckeH ocepi eckepunmi. OpbIHIANFaH e€cenTeyiep JXKaKbIHAATBUTFaH KabaTTapael eHIey Ke3iHme
Tazanay KeH)Kapllapbl aifHaJachIHIAFbl MAacCHBTIH KepHEYIi-aedopMarisuianFaH >Kal-KyHWiHIH KaJblITacyblHA TYPIIi
(axTopmapabIH ocepiH 0ObEKTUBTI OaranayFa, TaBaHBIH KYMBICHIH/IA TYBIHIAWTHIH aCKBIHYJIAPABI TYCIHIIpyTe, COHAAMN-
aK OCBHIHIAll acKBIHYIapAbIH MYMKIHIITIH KapacTelpyFa MYMKIHAIK Oepemi. JKyprizinren tammay Herizinme M. A.
KocTeHko aThIHAAFBI IIaxTara HaKTH kargaitnapna Ko sxone Ks maBamapsl apaceiHgarsl 70 M YTBIMIBI KAIIBIKTHIKTHI
opHaty OOMBIHIIIA YChIHBICTAp Oepisi.

Tyiiinai ce3mep: Tay >KBIHBICTapbl, COHFBI AJIEMEHTTEp 9Jici, KepHeysi-AedopManusiianral Kyi, CyChIMaJbLIBIK,
Oy3bL1y, nedopmanusi, kepHey, Kazoa.

OnpegeneHve pauMoOHaNbHOro PacnonoXeHNsA BbIPaboTOK CONMMKEHHbIX NNacToB
TytaHoBa C.K., TytaHoBa M. C.

AnHoTanusa. OnpeneneHsl paluoOHaNIbHbIE U1 NPUBEICHHBIX B CTaThe YCIOBHM PACCTOSHUS, MPU KOTOPOM 3aMETHOE
BAMsHUE NaBbl miacta K, Ha nmaBy mimacrta Kz oTcyrcTByer, a cocrosiHue 3a00s1 XapaKTepu3yeTcss MUHUMaJIbHBIMU
3HAYeHWAMH fAedopManuii mijacta ¥ KOHBEPreHIMH IopoA. IlomydeHHBlEe pe3yibTaThl  MOATBEPXKIAIOTCS
MIPaKTHYECKUMH HaOJIOACHUSIMU B TIPOU3BOJICTBEHHBIX YCIOBHAX. Tak, yMEHBIICHHE PAaCCTOSHUS Mex 1y JlaBamu Kz n
K>, momymennoe Ha maxte nMm. M. A. KocTeHKo BechMa CyIIECTBEHHO YCIOXHWIO paboty naBsl K3, mpuBoamio x
YBEIMUYECHUIO OTXKMMa YIJIs B 3a00€, HAPYIICHNIO MTPHU3a00HHON JacTH KPOBIH, 00pa30BaHMIO KymosioB. Bce ocHOBHBIE
TEXHUKO - HKOHOMHYECKHME IOKa3aTend padoTsl jaBbl K3 pe3ko CHU3HWINCH, MOBBICHIACH OMACHOCTH padboT. Kak
MTOKA3bIBAIOT PAcUETHI, CYIIECTBEHHBIM (DAKTOPOM, OMPEAESIAIOMNM B3aUMHOE BIMSTHHE OYUCTHBIX 3a00€B B YCIOBHSIX
OJTHOBPEMEHHON OTPabOTKH COJIMIKEHHBIX IUIACTOB SIBJISIETCSl TAK)KE PACCTOSHHE IO HOPMAllM MEXIy IIacTaMu.
Y4TeHbl COBMECTHOE BIIMSHHE MOITHOCTH MEXKIYMIACThS M PACCTOSIHHS MEXIY JaBaMHU. BBINONTHEHHBIE pacyeTsl
MO3BOJISIIOT OOBEKTUBHO OLIEHUTh BIIUSHUE PA3IMYHBIX (PAKTOPOB HA GOPMHUPOBaHKE HANPSHKEHHO-Ae(OPMHUPOBAHHOTO
COCTOSIHMSI MaccHBa BOKPYI OYMCTHBIX 3a00€B MpH OTpabOTKe CONMKEHHBIX IUIACTOB, OOBSCHUTH BO3HHKAIOUIME HA
MIPaKTHUKE OCJIOXKHEHUS B paboTe JlaB, a TaKKe IMPeIyCMOTPETh BO3MOXKHOCTh TaKMX OCJOXHeHHH. Ha ocHoBe
MPOBEACHHOro aHanu3a maxte uMeHu M. A. KocTeHKO BbIIaHBI PEKOMEHAALUH MO0 YCTaHOBIEHHIO PAllMOHAIBHOIO
paccrostausa Mexxay naBaMu Ko u K3 B koHKpeTHBbIX ycnoBusax 70 m.

KioueBble ci10Ba: TOpHBIE IOPOJBI, METOJ KOHEYHBIX 3JIEMEHTOB, HANpsDKEHHO-IE()OPMHPOBAHHOE COCTOSHHE,
MIOJI3Y4ECTh, pa3pyleHue, aedopMariis, HanpspkeHHe, BeIpadoTKa.
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