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B cmamuve npedcmasnen KonuuecmeeHHvIl AHANU3 HEPABHOMEPHO20 pachpedesnieHust 00veM08 Bbl-
OeNTIOULUXCS 2308 6 BbIPAOOMKY C YUEMOoM MeMnos ee No0BULAHUSL.

Ha npumepe oyeHku memanoo0UnvHoCmu 00HO 8bipabomKy 8binoNIHEHA KONUYECHBEHHAS OUEH-
KA OMKIOHeHULi 2a30801i Peakyuu y20mvH020 NAACMA NPU CPEOHECYMOUHOM YCPEOHEHUU Npu npose-
OeHUU n0020MOoBUMENbHOL 8bIPAOOMKU C YUErOoM Memnos ee no08uUeaHus. BuisgeneHvl 0mKiOHeHUS 8
8ude 00NONHUMeNbHbIX 00DeM068 nocmynarouux (Unu He NOCMYNAULUX) 00DeM08 MemaHa 6 6vipa-
60mKYy, CONOCMABUMbLX € 00DeMaMU CPeOHECYMOUHOT MeMAaHO0OUILHOCU 8bIPAOOMKU.

Kiouessre coBa: YTOJIBHBIN IVTACT, TEMIIBI ITIOOBUTAHMA ITOATOTOBUTE/IbBHBIX
BBIPABOTOK, TASOOBMJIBHOCTDB BBIPABOTOK, BESOITACHOCTDB I'OPHbBIX PABOT, T'A-
SOKMHETMYECKAA PEAKIMA YTOJIBHOT O IUIACTA.

BHenpeHne nepemoBbIX TEXHONMOIUI B rOp-
HOJIOOBIBAIOIIYIO IPOMBIIITIEHHOCTD IIPESOCTaB-
NA€T TEXHUYECKYI0 BO3MOKHOCTb YBENMYEHUA
TEMIIOB BefleH)sI TOPHBIX pabOT Kak IIpK IIPo-
BeJleHUV IIOATOTOBUTE/IbHBIX BBIPAOOTOK, TaK U
OYJCTHBIX 3a00€B, HO PV 9TOM OCHOBHBIM Ciep-
XXMBAOIM (GaKTOPOM OCTaeTCs Ta3oBblil. B 06-
JIACTY Ta30BOTO KOHTPOJIA C 1€/IbI0 ITOBbIIIEHNSA
0e30I1aCHOCTY BBINIOJIHEHO BHE[[peHME COBpe-
MEHHBIX JaTYMKOB 3aMepa KOHLIEHTpal i MeTa-
Ha ¥ pacxofia BO3flyXa ¢ BO3MOXKHOCTBIO M po-
BOJ perucrpanuyu noxkasanui. Ilpn «gomxuaom»
IIOAIXO/lE MAaHHbIE IIOKA3aHUsA C IPUMEHEHNEM
METOJIOB MaTEMaTUYECKOTO MOJEIVPOBAHUA U
CTAaTUCTUKI IIPENOCTABIAIOT IIMPOKYIO BO3MOX-
HOCTb /I COBEPLIEHCTBOBAaHNA METOMOB IIPO-
rHO3a Ia30BOI U Ta304HAMIYECKOIT OITaCHOCTH,
B TOM YJICJIE C LIe/IbI0 OIIEPEXKAIOIIETO IIPUHATIUSA

TEXHOTIOTMYECKMX pelleHNiI 10 IpefoTBpalle-
HUIO OIIACHBIX CUTYAaLINIL.

VccnenoBaHusA B 3TOM HalpaBIeHUN BeyT-
cs1 He mepBoe pecsaTwietue. Emje monBeka Ha-
3ag B paborax O.J. YepHoBa mokasaHa CBsI3b
VHTEHCUBHOCTY Ta30BBIE/IEHNS C [IaBIECHIEM
rasa B IUIaCT€ — OJJHUM M3 OCHOBHBIX (PaKTO-
poB BeiOpocoomacHocTH [1]. B HacTosmee Bpe-
Ms IIOATOTOBJIEHBI M IPOIUIM IIPOMBIIIICHHbIE
VICTIBITQHUS METOIBI IPOTHO3a Ia30BOIl U ras3o-
IVHAMIYIECKOI OIACHOCTY [0 METAHOOOMIBHO-
CTU TIOATOTOBUTENbHON BbIpaboTKu A.L. Xeit-
dema (KasHUMMBITI) [2], B.B. CrmaBomo6oBa
(BoctHIUMN) [3], I.4. IToneBumkosa (MIYY CO
PAH) [4].

B pa6ore [5] Ha ocHOBaHWV BBITIOTHEHHBIX
aBTOPOM MCCTIeOBAHNI, TOCBALIEHHBIX 00IeMY
aHaMM3y METAaHOOOMIBHOCTY IIOATOTOBUTEND-
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HBIX BBIPAOOTOK, C/Ie/IaHbl CTIEYIOLIie OCHOBO-
I10JIaralolyie BhIBO/IbI:

o (akTHYeCKasd MeTaHOOOVWIBHOCTb IIOATO-
TOBUTEIBHOI BBIPAOOTKY MOXKET B Pasbl OT/IN-
4aTbhCsA OT PEKOMEH/[yeMOJl HOPMAaTUBHBIMU JI0-
KyMEHTaMM Ha CTafiuyl IPOeKTUPOBAH;

o JaXe O/MM3KMe IO PACIIONIOKEHUIO TIOATO-
TOBUTE/IbHBIE BEIPAOOTKM MOTYT VIMETb IIPAKTH-
YeCKy ABYKpaTHOe OT/IN4YMe pasMepoB 30H Ta-
30UCTOLIEHNs TIACTA, YTO TOBOPUT O BBICOKOI
M3MEHYMBOCTI €r0 CBOJICTB Jja)ke B HEeOOJIbIION
obrmacTy 1 OOBACHAET 3aTPYJHEHUA IPU IIPO-
eKTUPOBAaHUY TIPOBETPUBAHMUS TMPOTHKEHHBIX
IITPEKOB;

o MaXe HeOOJIbIINE WM3MEHEHUsI CKOPOCTU
HOABUTaHMs 3260€eB B OMM3KUX TOPHO- T€OJIOTH-
YeCKVX YC/IOBUAX CIIOCOOHBI 3aMETHO VISMEHUTD
ra30BYI0 0OCTaHOBKY.

Vcnonb3oBaHue B KayecTBe 0asbl I aHa-
nmu3a GaKTUIeCKUX JAHHBIX O METaHOOOWMIBHO-

CTU BBIPAOOTOK C Y4ETOM B3aMMOCBs3M Tasore-
OMEXaHUYeCKMX INPOLECCOB JIJaeT BO3MOXXHOCTD
JUIsL CO3JaHNA aJalTUBHBIX METONOB IPOTHO3a
METaHOOOV/IBHOCTY IIPOBOJMIMOI IIOfTOTOBM-
TE/IbHOI BBIPAOOTKY, @ TAKXKe METOHOB IO yTOU-
HEHMIO OXXMJAaeMOJ MeTaHOOOWIBHOCTU COCef-
HYIX NTOATOTOBUTEIBHBIX BBIPAOOTOK 110 METOLY
BBIpaOOTKA — aHAJIOT.

ITopBuraHye NOArOTOBUTENIBHON BBIPAOOTKY
BBI3bIBaeT M3MEHEHMe IPYPOJHOTO HAIpPsKeH-
HOTO COCTOSIHVISI YTO/IBHOTO IIIACTa B €€ OKPecT-
HOCTAX. B pesynbrate dpopmupyercsa ¢unbrpa-
IIVIOHHBIN NIOTOK Ta3a B CTOPOHY OOHa>KeHHOI
HOBEPXHOCTI. MaKCUMasIbHbIN IPUTOK METaHa B
arMocdepy BbIPaOOTKYM NPUXOANUTCS Ha MOMEHT
paspylIeHns Ipu3aboiHOI 30HBI IIACTA U3 OT-
OUTOrO yI7Is U BCIIEACTBYIE IIepeMelleHN s TPaHu-
IIbI 30HBI HeyIpyrux gedopManuii BITyob Mac-
cuBa (puc. 1).
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Puc. 1. Cxema pasBUTHA 30HBI HEYIIPYTOro AepOPMUPOBAHN
B IPUKOHTYPHOI YaCTH IOATOTOBUTEIBHON BBIPAOOTKY BCIIEACTBYE B3ATH OUepefHOI 3aX0NKM (BUJ CBEpXY)

*YcnoBHbIe 0603HAYEHMS:
TUA 3aXOOKIU; _

— TpaHMUIIa BHIPAOOTKI; _ _
_ — TpaHMUIIa 30HbI HEYNIPYIUX feOpMaLil B OKPECTHOCTY BBIPAOOTKIL; _ _

— VIBMEHEHNE I'PaHNI bl BpraGOTKI/I B pe€3ybTaTe B3~
_ — V3MEHEHME I'PaHNIIbI

30HBI HEYIIPYTUX feOpMannii B OKPECTHOCTU BBIPAOOTKMU B pe3y/bTaTe B3ATH 3aXOIKN

IIpy sTOM TIpM MOBBIMIEHNM CKOPOCTU II0O-
[IBUTQHVA BBIPAOOTKY OXUJAEMO YBeIN4INBa-
eTCsl Ta30HOCHOCTb OTOMBAaeMON 4acTy IUIacTa
¥ Ta30BOeE JIaBjIeHNe B NPU3a00IHON ero 4acTy,
YTO IPUBOAUT K YBEINYEHUIO HEPABHOMEPHO-
CTV Ta30BbIJE/IEHNA B BUJI€ aMIIMTYIHBIX KOJIe-
OaHMIL.

VI3aMeHeHMe KOHIIEHTpaMyl MeTaHa B BbIpa-
00TKe MOXXHO pPaccMaTpyBaTh KaK a/jalITUBHBII
CIy4anHbii npouecc. IIpornosupoBanme «cro-
XaCTUYeCKI» MOCTYMALINX B BBIPAOOTKY 00b-
€MOB MeTaHa 3a4acTYI0 TPaKTyeTcA Kak 3ajada
CJIO>KHO BBITIOJTHMMAS, IIPEX/e BCEro BCIENCT-
BlUe HEJOCTATOYHOCTM JAaHHBIX O Ta3oreoMexa-
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HIYECKUX IIPOLIeccax B OKPECTHOCTSX BBIPAboT-
KIL.

I[Ipu npoBefeHNY MOATOTOBUTENIBHON BbIpa-
OOTKM 110 IHTEHCYBHOCTM IIOCTYIICHN S MeTaHa
B BBIPAOOTKY MICTOYHUKI MOXKHO PacIpeennTh:
rasoBblfie/IeHVIe 13 OTOUTOrO YIJIA, Fa30BbIfiesIe-
HJle Yepe3 IOBEPXHOCTb 3a00s M ra3oBBIfiese-
HIIe Yepes IIOBepXHOCTb 60pToB BeIpaborku. ITo
00beEMY COfiep>Kalllerocs ra3a B yI/ie «IIOTeHIIN-
ay» 60pTOB BBIPabOTKY (M3-3a IPOTSKEHHOCTH)
HecpaBHUMO 6osbllle 06beMa rasa B Ipu3aboii-
HOJI 11 oTOMBaeMoIt yacTy macta. Hanbonee nH-
TEHCVMBHOE I'a30BbIe/IeHNe HAOTIOfaeTCsl U3 OT-
OMBaeMoIl YacTy IJIACTa, HO BpeMsI HaXOXKeHA

OTOUTOIT MacChl B MpefieaX BBIPAOOTKYU MaJIo, 1
3HAYUTEIbHBI 00beM MeTaHa MOKUAAET Impefie-
JIbI BBIPAOOTKY B OTOMTOM YIIe.

Ha puc. 2 npencrasieH rpaduk 13MeHeHMsI
METaHOOOW/IBHOCTU MOATOTOBUTEIPHON BBbIpa-
00TKM (CpefHeCyTOYHOE yCpefgHeHUe), Ifie Ha-
OMIOfJAI0TCST 3HAUNTEIbHbIE OTKIOHEHUs (B BU/E
KoebaHMiT) 3HaYeHMiI MeTaHOOOMIbHOCTY (TII.
Yeprunckast). CTomp 3HAYUTENbHbIE KOMEeOaHNS
ra30KMHETNYEeCKOJ peaKuys YrolbHOTO IIacTa
IpY IPOBEeHNN BBIPAOOTKY MOXKHO 4aCTUYHO
OOBSICHUTD BIVSHVEM TEMITOB NOJBUTAHMS BbI-
pabotku (puc. 3).
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Puc. 2. VI3MeHeHMe MeTaHOOOMIBHOCTY IOITOTOBUTE/ILHON BBIPAOOTKY (CpefHeCyTOYHOE YCpeTHEeHNe)

B kauecTBe NMPMYMH MOXXHO TaKXe OTMe-
TUTb B3a¥IMHOE HaJIOXKeHVe HeIMHEHBIX reoMe-
XaHUYIECKMX VM Ta30KMHETHYECKIX IPOL[eCCOB Ha
IpOLjecC ra30MCTOLeHNs U3 IiacTa. VccnenoBa-
HIfe B3aMMOCBS3) Ta30Te€OMeXaHNYeCKUX Ipo-
11eCCOB B YTO/IbHOM IUIACTe aKTya/JbHO KaK IIpK
IIPOXOIYECKMX, TaK U IIPU OYUCTHBIX paborax [6,
7]. laHHOe MCCIeoBaHMe B COBOKYITHOCTH C VC-
CTIeflOBAaHUSAMMY CBS3M NPOHMI[AEMOCTb — MeXa-
HIYeCKVe HanpsDKeHus B 1acre (8], cnoco6HO
HOBBICUTb KayeCTBO MPOrHo3a 3¢ PeKTUBHOCTH
Iera3alOHHbIX MeponpusaTui [9, 10, 11].

Ha ocHoBanum [12] Ha puc. 4 npepncraBieH
pe3y/IbTaT OIpefeNeHNs] 3aBUCUMOCTY TEMIIOB

IIO/IBUTAHV BBIPAOOTKY IO JaHHBIM, [IOKa3aH-
HBIM Ha puc. 1 1 2 OT MEeTaHOOOM/IIBHOCTH, IPK
TOM, 4YTO KaXIOMY 3JIEMEHTYy MeTaHOOOW/Ib-
HocTu I (re i — HOMep CYTOK) COOTBETCTBY-
€T CpeHAA CKOPOCTD 3a IOC/IENHNE NATh CYyTOK,
BKJ/IIOYAs TEKYILVe VAV AV AV 4V, .
i.cps 5

Ha puc. 5 pina cpaBHeHuA npencTaBIe bl I10-
Ka3aHMsI METaHOOOW/IBHOCTU 1O (PaKTUYeCKUM
JAHHBIM U pacyeTHble 3HaYeHuA. OTMETUM, YTO
HaOJTIOfJAI0TCA 3HAUUTE/IbHBIE OTK/IOHEHMA, KO-
TOpble BBI3BAaHBI M3MEHEHVAMM (U3UKO-MeXa-
HIYECKMX CBOVICTB YIJIS I MEXaHWYECKMX HaIlps-
KEHWII II0 Tpacce MPOBeJeHNA BBIPAOOTKIL.
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Pyonuunas aspoza3oounamuxa
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dakTrueckue JaHHBIC o= PacueTHbIC 3HAUCHUS

Puc. 5. VI3MeHeHMe METAaHOOOMIBHOCTY BBIPAOOTKY (paKTmdeckoe 1 pacieTHOE)

Ha puc. 6 orpaxen rpaduk, xapakTepusy- 6, MOKHO CJIe/IaTh BBIBOJBI O BBICOKOI I3MEHYM-
IOV pasHUIy BeMW4MH (PAaKTUYECKUX [aH- BOCTY CBOJICTB IIACTA B IIPMKOHTYPHOIL €TO 4a-
HBIX METAHOOOWIBHOCTYM M pacUeTHBIX 3Ha4e- CTY, B KOHEYHOM JTOTe PeaM3yIoLecs B CTO-
HUJ C Y4eTOM TEMIIOB ITOJBUTAHNA BBIPAOOTKM. XaCTUYHOCTM Ia30KMHETUYECKON peaKLMu faxe
ITo M3MeHeHMIO BeNMMYMHBI, OTPRKEHHON Ha PUC. B MacIITabax OLIEHKYM CYTOYHBIX 3HAUYCHMIL.
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Puc. 6. Pa3HOCTD aKTMIECKMX VM pacUeTHBIX 3HAYEHNIT METAHOOOMIBHOCT BHIPAOOTKM
C Y4€TOM TEMIIOB IIOfJBUIAHNS BBIPAOOTKM

B pesynbrare aHamM3a MeTaHOOOV/IBHOCTU
OJIHOJ TIOATOTOBUTEIBHON BBIPAOOTKY IO Cpef-
HECYTOYHBIM 3HAYEHMSAM YCTAHOBJIEHA aMIUIK-
TY[AHOCTb Ta30BBIJE/IEHNA «CTOXACTUYECKOTO»
xapakrepa. Ha 102 cyTku mononHUTE/IbHbIN ra-
30IIPUTOK B BBIPAOOTKY IIpM CKOPOCTY IOJBM-
ranun 4 M/cyt cocraBwi 2500 m°. Torpma kak Ha

24 CyTKM IIpY aHAJIOTUYHON CKOPOCTY IOJBUra-
HIA 32004 CHVDKEHIE COCTaBMUIO OKoo 2300 M,
IIpY CpeflHEM T'a30lpPUTOKE B BBHIPAOOTKY OKOJIO
3000 m*/cyT. IIpencTaB/ieHHbIE KOMYECTBEHHbIE
MI3MEHEeH!A 00bEeMOB NOCTYIAIIIET0 MeTaHa C
y4eTOM TeMIIOB IOfIBUTAHI BBIPAOOTKM YKa3bI-
BAlOT Ha BBICOKYIO M3MEHYMBOCTH CBOVICTB II/Ia-
CTa Jake B HEOOIBIINX €T0 Ipefieax.
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RESEARCH OF NON-UNIFORMITY OF GAS RELEASE INTO PREPARATORY
PRODUCTION TAKING INTO ACCOUNT THE RATE OF ITS DISPLACEMENT

The article presents a quantitative analysis of the uneven distribution of the volumes of released gases
into production, taking into account the rate of its displacement.

Based on the example of assessing the methane mobility of one mine, a quantitative assessment
of deviations in the gas reaction of the coal seam was made at the average daily averaging during the
preparatory mine, taking into account the rate of its displacement. Deviations were identified in the form
of additional volumes of incoming (or non-incoming) volumes of methane into production comparable to
the volumes of the average daily methane content of production.

Keywords: COAL SEAM, PACE OF PROPULSION OF PREPARATORY WORKINGS, GAS
RECOVERY OF WORKINGS, MINE SAFETY, GAS KINETIC REACTION OF COAL SEAM.

REFERENCES

1. Chernov O.I. Forecast of hazardous areas of formations in coal mines by sudden emissions //
Safety issues of coal mines. Proceedings of VostNII. M., 1959. Vol. 1. P. 88-106. [In Russ.].

2. Heifets A.G., Khodjaev R.R., Antonov A.V., etc. Development of an automated method for
predicting emission-hazardous zones and monitoring the effectiveness of methods for preventing
emissions in the preparatory workings of mines in the Karaganda basin // Sudden emissions of coal
and gas, mining aerology. M., 1992. P. 96-100. [In Russ.].

3. Rudakov V.A., Kryuchkov V.., Slavolyubov V.V,, etc. Method of automated prediction of
emission-hazardous zones of coal seams in steeply falling preparatory workings // Safety of vital
activity of enterprises in coal regions. Kemerovo, 1998. P. 53-54. [In Russ.].

4. The method of forecasting gas dynamic phenomena using methane monitoring equipment
during preparatory workings. Kemerovo, 1994. 14 p. [In Russ.].

5. Plaksin M.S. Development and justification of measures for the safe conduct of preparatory
workings on high-gas coal seams // Bulletin of the Scientific Center for the Safety of work in the coal

36 | o www.nc—vostnii.ru ¢ 3-2023 « Becmnux HI] BocmHWV



industry [Vestnik Nauchnogo centra po bezopasnosti rabot v ugolnoj promyshlennosti]. 2016. No. 4.
P. 16-21. [In Russ.].

6. Shinkevich M.V,, Kozyreva E.N. Interrelations of the main features of the processes of
unloading and displacement of host rocks with the dynamics of methane release from the reservoir
under development during its development by long excavation pillars // Bulletin of the Kuzbass State
Technical University [Vestnik Kuzbasskogo gosudarstvennogo tekhnicheskogo universiteta]. 2006.
No. 6. P. 17-19. [In Russ.].

7. Kozyreva E.N. Comprehensive forecast of the dynamics of methane abundance of high-
performance dredging sites // Bulletin of the Kuzbass State Technical University [Vestnik Kuzbasskogo
gosudarstvennogo tekhnicheskogo universiteta]. 2004. No. 6.1 (43). P. 95-97. [In Russ.].

8. Tailakov O.V,, Utkaev E.A., Smyslov A.IL, etc. Physical modeling of changes in filtration
properties of coal seams // Bulletin of the Kuzbass State Technical University [Vestnik Kuzbasskogo
gosudarstvennogo tekhnicheskogo universiteta]. 2014. No. 6 (106). P. 13-16. [In Russ.].

9. Rodin R.I. Efficiency of degassing of Kuzbass mines // Bulletin of the Scientific Center for
the Safety of Work in the Coal Industry [Vestnik Kuzbasskogo gosudarstvennogo tekhnicheskogo
universiteta]. 2011. No. 2-2. P. 116-119. [In Russ.].

10. Klishin V.I., Kokoulin D.I., Kubanychbek B. et al. Softening of the coal seam, as a method of
intensification of methane release // Coal [Ugol]. 2010. No. 4. P. 40-42. [In Russ.].

11. Polevshchikov G.Ya., Kozyreva E.N., Shinkevich M.V,, etc. Fundamentals of effective
development of coal-methane deposits in Kuzbass // Bulletin of the Kuzbass State Technical University
[Vestnik Kuzbasskogo gosudarstvennogo tekhnicheskogo universiteta]. 2011. No. 3. P. 8-11. [In Russ.].

12. Plaksin M.S. Investigation of the effect of the effectiveness of degassing measures on the
methane abundance of preparatory workings // Bulletin of the Scientific Center for the Safety of work
in the coal industry [Vestnik Nauchnogo centra po bezopasnosti rabot v ugolnoj promyshlennosti].
2021. No. 2. P. 19-24. [In Russ.].

www.nc-vostnii.ru e 3-2023 « Becmuux HL] BocmHUM « | 37



