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O METOAHKAX ITPOITHO3A METAHOOBH/IbHOCTH

VI'O/IbHBIX IHAXT

OnaHo¥t M3 TeHAeHLIMH PasBHUTHSA COBPEMeHHOTO OOlIeCTBa fB/ISeTCs pa3BUTHE Ma/loOT-
XOAHBIX M 6e30TX0AHbIX TexHosmorui. Cpean npob/eM 3allkThl OKPYKaloIleH cpeabl B
TOPHOH MPOMBILITEHHOCTH, @ MIMEHHO MpH pa3paboTKe Yro/IbHbIX MECTOPOKAEHHE OCO-
6GeHHO BBIAe/IAI0TCA TeXHO/IOTHH OXpaHbl Tpyaa U OKpyzKaroler cpeabl. lllupokoe roe
/151 IesITe/IbHOCTH O6ecrieduBaloT MHOTOUHC/IeHHBIE Mpo6/1eMbl pa3pabOTKH Yro/IbHBIX
MeCTOpOXKAeHHUH, TaKHX KaK: Ipocagka 3eMHOH IMOBEepXHOCTH, ITOBBIIEHHBIH ra3o- U
BOZIOTIPHUTOK B BbIPAOOTKH, KOTOPble BeAYT KaK K YBe/TMUeHHOMY COpPOCY 3arpsa3HEHHBIX
BOZ M BbIOpOCaM IMAXTHOIO MeTaHa B aTMOCepy, Tak M K 3/IeMEeHTapHOMY CHUMXEHHIO
6e30MacHOCTH TopHBIX paboT. He/b3s He OTMETHTH M TO, UTO MpPH pa3paboTKe Yro/bHbIX
MeCTOPOKAEeHHH Ha TOBEePXHOCTb BbIAAETCS MH/ITHOHBI KYOOMETPOB MOPO/AbI, KOTOPhIe
CK/IaANPYIOTCA B BH/E OTBa/IOB PasHbIX pasMepoOB H (hOPM, He TO/IbKO 3aHHMalONIHX I10-
BepXHOCTb 3eM/IU, KOTopasl Mor7ia Obl ObITh OTBeZeHa IO/ Ce/bCKO- U /1eCOXO35HCTBeH-
Hble HYXJbl, HO M TpebyioliHie MpUMeHeHHUs TeXHO/IOTHE peKyisthBalMH. [lopoaHas
Macca OTBa/la COAepPKUT roployHe BellecTBa, 4TO NMPHUBOAUT K CaMOBO3TOPaHHIO U CO-
OTBETCTBEHHO BblAe/IeHUIO BPeaHbIX ra3oB. Tak ke OTBa/Ibl PUBOAAT K 3a60/1a4MBaHHIO
MecTHOCTH. Bce Bblllleyka3aHHbIe MPo6/1eMbl OMpeaesioTcsl CHCTeMaMH pa3paboTKH Me-
cTopokaeHus. TexHo/OrHUsA 3aK/1aaKH BbIpabOTaHHOTO MPOCTPaHCTBa ITO3BO/IAET 3(hhek-
THBHO YIPaB/IATh HaIPAXKeHHO-1e(hOPMHUPOBaHHBIM COCTOSIHHEM, H cae/1aTh IPOLIecC
yrreao06sun 6esornacHee. Ko/mmuecTBeHHYIO OLICHKY 3KO/IOTHYHOCTH TpoLlecca r03BO/Is-
er Aath KO3(hpHULIMEeHT 6e30TX0AHOCTH. /1151 ycTaHOB/IeHHUsT 6071ee TOYHOIO MO/TOKHTE /b=
HOro aghheKTa TexXHO/IOTHH 3aK/IaaKH BbIpabOTaHHOTO MPOCTPAHCTBa, Obl/T IPOU3BEACH
psIl pacyeToB IO MEeTOAMKaM IPOTrHO3a MEeTaHOOOH/IbHOCTH. ABTopaMH Gbl/la 06Hapy-
JKeHa oOIMOKa, KoTopas Jaxe C YdeToM 3MITMPHYeCKOro xapakTepa PYKOBOCTBA IO
MPOEKTUPOBAaHHIO BeHTH/IALIMH YrO/IbHBIX MIaXT He MOXeT UMeTb MeCTO B MEeTOAHYeCKOH
UTepaType Takoro YPOBHH.

KrroueBble c/ioBa: 1IaxTHbBIM MeTaH, MeTaHOOOH/IbHOCTh, POrHO3 MeTaHOOOH/IBHOCTH,
OXxpaHa Tpy/a, ra3oBblae/IeHHe, HalpsKeHHO-Ae()OPMHPOBaHHOE COCTOSIHHe, VIIpaB/Ie-
HHe KpOB/IeH, 3aK/1azKa BbpabOTaHHOTO MPOCTPaHCTBa, KOI(YHULIMEHT 6@30TXOAHOCTH.

n0ﬂ3eMHaﬂ paspaboTKa Yro/bHBIX
MeCTOPOKAEHUN OT/IMYaeTCs Bbl-
COKHUM TeXHOTeHHbIM BO3/EHCTBUEM Ha
BCe 3/IeMeHThl OKpyzKarollieii cpesbl. B oc-
HOBHOM 3TO OIlpe/ensercs TeM, UTo Mpu
no6blue Yr7si IpHUMeHsieTCsl TeXHO/IOTHs
yIpaB/IeH!sT KpPOB/IeH C O0b6pyileHHeM.
Onpenensioniee 3HayeHe MMeeT Bellv-
yriHa 06/1aCTH BAUSIHUS BhIPAaOOTaHHOTO
IMPOCTPAHCTBAa Ha BMEINAIOLINI MaCCUB.
PaznuuHble UCTOYHMKY TTpeinaraioT pas-
HOOOpasHbIe KIaCCU(PUKALIMK 30H B/IUS-
HUs, OAHAKO HEeW3MEeHHBbIMU SB/SIOTCSH
yeThlpe U3 HUX: 30Ha IMO/THOTO obpyile-

HYSfI, 30HA PasTPY3KH, 30HA OIOPHBIX
faBneHui, 3oHa nporuda. Creayer otMe-
THTb, UTO IO PasHbIM MCTOYHWKaM [1-3]
VX pa3Mephbl OLICHUBAIOTCH B A0CTATOUHO
IIMPOKKMX AMara3oHax U 3aBUCAT OT Bbl-
HHMMaeMOM MOIIHOCTHU I/1acTa (m) v ray-
OviHbI paspaboTtku (H):

* 30Ha O6pyIIeHUs — 3—6 M;

* 30Ha pasrpysky — 25-70 wm;

* 30HA OTOPHOIO AB/ICHHSA — [PUMbI-
KaeT K 30He PasrpysKH, MHPUHA OITOPHO-
IO [IaB/ICHUS B IIZIOCKOCTH II71aCTa, I10 aH-
HbIM HaboaeHuH, Konebrnercss 0ObIYHO
B npeaenax 0,1-0,3 H;

229



* 30Ha Mnporuba — He BXOAWT B 30HY

pasrpysky, He Bcersa oOO3HAYaeT fe-
dopMalirio 3eMHOM MOBEpPXHOCTH, OO-
nee 40-125 m.
OCHOBHbIMI/I TOPHO-TEO/IOTMYeCKMHU U
TOPHOTEXHHUUECKUMU (DAaKTOPaMHU, B/MS-
IOIIMMH Ha XapaKTep CABMKEHUs Mopoa,
SBASIOTCH: (PUBMKO-MexaHU4YeCKUe CBOM-
CTBa M CTPYKTYpa MacCHBa TOPHBIX I10-
poda, Yros naneHus ; rybrHa paspaboTKU
M MOIIHOCTh I1/1aCTa; pasMepsl Bbipabo-
TaHHOTO MPOCTPAHCTBA; CUCTEeMa paspa-
OOTKH; MOUIHOCTb PBIX/IBIX OT/IOKEHUH;
06GBOIHEHHOCTh MTOPOI.

[Tpotiecch! cABMKEHHs TOPHBIX OO/
MPUBOAAT K HapYIIEHUIO THAPAaBIMUe-
CKOTO peXHMa, TMOBBILIEHHOMY Ta30BbI-
[le/leHHIO M3 BMellalollyX [1opo, orpe-
[ensioT YPOBEHb OTNOPHOTO /AaB/EHHS.
TakuM 06pasoM, OHU He TO/IBKO Orpe/e-
ASIIOT 9KO/TOTMUYHOCTD Yr71eoBblun, HO Y
dopMUPVIOT YcoBust 6e30MacHOCTH.

KapavHanbHO M3MEHUTh CUTYaLIHIO
MO3BO/ISIeT TeXHO/IOTHs 3aK/IaKH BbIpa-
©OTaHHOTO MPOCTPAHCTBA.

B stom cayuyae cosparorcs ycnoBus
17151 MUHMMU3aLIMU TeXHOT@HHOTO BO3/IeH-
CTBUSA Ha YI7/IeNTIOPOAHBIA MacCHB: YMeHb-
mIeHHd pa3MepoB 30H B/IMAHHA, UTO He-
MpeMeHHO B/leueT 3a COOOI YMeHbIlleHHe
rasoBblIe/IeHUs], CHUKEHHS BOAOTIPUTO-
Ka M COKpallleHHs1 0ObeMOB BblZIaBaeMO
Ha MOBEPXHOCTb [TYCTOM MOPO/IBI.

Kak 13BecTHO, TeXHO/IOTHSA 3aK/IalKU
BbIPabOTaHHOTO MPOCTPAHCTBa pa3pada-
TBIBA/IOCh B COBETCKOE BpeMsl, HO, K COXKa-
TIeHHIO, B COBPEeMeHHBbIX YC/TOBHAX ITOKa
He HaxOAWT MPaKTHUUeCKOro MpUMeHeHHsl.

B HacTosliee BpeMst ycunrBaeTcst 3Ha-
YeHre 3KO/IOTMUeCKOM COCTaBASOIIeH
TOPHBIX PabOT U WCIONb30BaHHE 3aK/a-
[IOYHBIX PabOT KaueCTBeHHO Ha 3TO B/IMS-
er. KonmuecTBeHHYIO OLICHKY TO3BO/SAET
AaTh T.H. KO3 PULIMEHT 6e30TXOAHOCTH,
orpeenseMblil Hyxecneayolen ¢op-
MY/IOM:

1
K=§(KTB+KB+KT) (1)
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rae: K — xoscduumeHnT ncnonbsosa-
HUYS TIOPO/bl, M3B/IGKAaeMOM IpH Bese-
HUU FOpHBIX paboT; K, — koacduiment
MCMOMb30BaHMA Boabl; K — KoadduLm-
eHT KCIO/b30BaHUA Tasa.

[laHHble KO3(pULIMEHTHl PaCCUMThIBA-
IOTCSl B [IO/ISIX HCIO/Ib3YeMOro BelllecTBa
OT ero ob1rero KommuecTra. «Kcronssye-
MOe» — B KOHTEKCTe CTaTbi O3HauyaeT 1o
SKO/IOTMYECKYIO OUUCTKY BeILEeCTBa, TMO0
YTH/IM3aLIHIO, MO0 JAasbHerlee mpuMe-
HeHWe BellecTBa, MO0 HECKO/BKO CITO-
COBOB HCMO/Mb30BaHUA OAHOBPEMEHHO.

Ha nanHoM starie paboThl poBeaeH
aHa/IM3 METOMK pacuera rasOBbIIC/ICHY.
Pacuertn! BbIMonHeHb! A7s1 ycnosuid Bop-
KYTHHCKOIO MeCTOPOK/IEHHs, KOTopoe
XapaKTepusyeTcs AOCTAaTOUYHO TsXKerlbl-
MM TOPHO-TEONOTMUECKHUMU YC/IOBHSMH.
OLieHKa rasoBblaenieHys: Obl/la BHITO/IHE-
Ha MO CTaHAAPTHBIM MeToarKaMm (4, 5).

HauGonbmi nHtepec, B paMKax 1aH-
HOM paboThl, [PeiCTaB/IsieT rasoBblaerie-
HHYe U3 roapadaTbiBaeéMbIX [/1aCTOB. JTO
06YCIOB/IGHO TeM, UTO Ipeobnaaarolias
YaCTbYTWIN3UPYEMOrO IIaXTHOrO MeTaHa
MIPYIXOAMTCH Ha Tas, U3B/IEKaeMbId cpes-
CTBaMH TeKVIleH aerasaluy U3 rnoapabda-
TBIBAEMOTO MAcCHBa U 3Ta TeHCHLIWS B
MepcriekKTuBe coxXpaHuTcs. 1o maHHBIM
METOAMKaM MOXKHO OLIGHHTh 3aBHCH-
MOCTb ra3oBbl/Ie/IeHUsI OT BbIHHMaeMOM
MOIIHOCTH TI/IacTa, YTO COOTBETCTBYET
IMPYIMEHEHHUIO 3aK/IaIKU BHIPAabOTaHHOTO
MTPOCTPAHCTBA.

OrTHocuTenbHOe — MeTaHOBhIZIe/ICHUE
13 OTAe/IbHOTO roapabaThiBaeMoro ria-
CTa orpesernsercs 1o popMyiam:

+ MeToauKa [4]

m.
=—2 (X -X )-K
QcAnJ m ( i o) X (2)
+ MeToavKa [5]
m. M.
Qc.ni = Kv ’ = XiXo ’ 1 |
m (%) M, )| (3)

rae: m, — CyMMapHas MOUIHOCTb Yro/lb-
HbIX [AuyeK oTzAenbHoro (i-ro) rmiacTa



(cnyTHMKa), M; m — BbIHMMaeMasi MOILI-
HOCTb paspabaTbiBaeMOro TI71acta, M;
X, — NpUpOAHas METaHOHOCHOCTb I/a-
cta (cnyTHKKa), M%/T; X, — ocTaTouHas
METaHOHOCHOCTb YI7Is, OCTaB/IsieMOrO B
BbIpaGOTaHHOM NpocTpaHcTBe; K — ko-
3 PULIMEHT, YUUTHIBAIOMINN BeIUUYUHY
OTHOCUTe/IbHOTO OObeMa MeTaHa, BbI-
[leMUBIIErocss M3 M/1acTOB (CMYTHUKOBY);
K, — K03 hHLIMeHT, YIHThIBAIOIMM B/H-
sIHME CKOPOCTH TMOABUTaHUS OUHMCTHOTO
3a60s1 Ha METaHOBBIZIC/IGHHE U3 CITYTHU-
Ka; M, — paccTosinve Mexay paspabaTbl-
BaeMbIM [/1aCTOM M i-bIM CO/MHMKEHHbIM
I/1aCTOM-CIYTHUKOM, M; M| — npezesb-
Hasl Be/IMYMHA 30Hbl BAMSHUSA TMOA- WIN
HazpabaBaeMoro r/acra, M.
Kosdbduumentsr K 1 M Tak Xe 3a-
BUCAT OT BBIHHMAEeMOH MOIIHOCTH I1/1acTa.
+ MeToavKa [4]

M,
K, = -0,06| — -3
s exp (mj @

* MeToayKa [5]

M,=4,9-m-\|H-H, (5)

rae: M, — pacctosiHve Mexay paspaba-
TBIBAEMBIM TI/IACTOM M i-bIM CO/MMAKEHHBIM
T/IaCTOM-CITYTHUKOM, M; M — MOIIHOCTb
BbIHMMaeMoro mnaacta, M; H — raybuHa
BedeHUs paboT, cepeauiHbl /1aBbl, M;
H, - rny6una oT noBepXHOCTH /10 MeTa-
HOBOM 30HbI, M.

[lo pesynsrataM npoGHOro pacuera
[71s1 OTHOTO NoApabaThIBAaeMOro I1/1acTa,
ObI/IU TO/YYeHbl 3HAaUeHUs ra3oBbiene-
HUS TIPU PA3MUHBIX 3HAYEHMSX BBIHH-
MaeMoM I/1acTa.

VicxonHble mapameTpsl A8 pacyera:

Kv—lm. 283MX = 29 M3/t
—25M/TM —18MH 680 wm;
=15m

PQSyIIbTaTbI pacueToB Mo paccMaTpu-
BaeMbIM MeTOAMKaM Ipe/CTaBlAeHbl B
Tabnuiie.

3aBHCHMOCTb ra3oBblae/IeHHS noapa6a‘rbmaemoro CIIYTHHKa
OT BbIHHMaeMOH MOIHOCTH paapa6arblBaeMono naacra

N°® n/m Boinumaemasn lazoBblaeneHne cnyTHUKa
MOUIHOCTE, M Meroauka [5] Meroauka [4]

1 2 3 4
1 1,5 6,83 1,0125
2 1.4 7,26 1,030
3 1,3 7,75 1,046
4 1,2 8,31 1,057
5 1,1 8,96 1,063
6 1 9,71 1,060
7 0,9 10,59 1,044
8 0,8 11,63 1,011
9 0,7 12,88 0,953
10 0,6 14,39 0,860
11 0,5 16,19 0,720
12 0,4 18,22 0,524
13 0,3 19,82 0,284
14 0,2 16,29 0,007
15 0,1 -48,06 0,001
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Kak BuAHO 13 TabaMLIbl, HAUMHAA C
HEKOTOPOM MOIIHOCTU (MeToarKa [5] —
m = 0,3; meronvika [4] —m = 1,1) paspa-
6aTbIBaeMOro I7lacTa, ra3oBblae/IeHUeY-
MeHbIIIaeTCs C MOBbIIIeHHeM MOIIHOCTH,
a B c/iyyae MeToaurkM [5] — rmo mocTtuxke-
HuM rapamerpa m = 0,1, rasoBblaesne-
HUe CTAHOBHWTCH OTPHULIATE/IbHBIM, UTO B
[IPUHLINIIE HEBO3MOKHO.

V3 npuBeneHHo! TabvLIbI MOMXKHO
caenath BBIBOA O TOM, UTO MCIIO/b3ye-
MBbIM B HacTosllllee BpeMs IMOAXOA MOXKeT
OBITb UCIIO/Ib30BAH TO/BKO B ZIOCTATOUHO
Y3KOM /IMaria3oHe TOPHO-TeO/IOrMYECKUX
YC/ZIOBUM, T.K. HE YUUThIBAeT (PU3UKY ra-
30AMHAMHUYECKHX ITPOLIeCCOB.

[anbHermas 6o/ee noapobHast Po-
BepKa pOopMy/l MoKasasa UX HeCOCTOsI-

Te/IbHOCTb, UTO OydeT MpeaCTaB/eHO B
rocreayoleii ctatbe. Ha naHHoM starie
PaboThl TPOHCXOANT TTOUCK U pPa3padboT-
Ka HOBOW, KOPPEKTHOM MeTOAMKHU pac-
yeTa rasoBblAe/IeHH .

OCHOBHBIM BBIBOZIOM U3 IIPO/E/IaHHOM
PaboThI CTarIO OMNpe/ie/ieHN e [a/IbHe e
CTpaTeruy pasBUTHSA MCC/IeI0BaHUS:

* KOppeKTHas OLIeHKa ras3oBblaerie-
HUS U BOOIPUTOKA C YUETOM H3MeHe-
Hust H/IC yrienopoaHoro MaccuBa;

* [IpOBe/leHre CpaBHUTe/IbHOM OLIeH-
K{ 3HepreTMyecKUx 3aTpaT Ha NpHUMeHe-
HHe TeXHO/IOTMM 3aK/IaK{d BblpabOoTaH-
HOTO ITPOCTPAHCTBa U ee B/AWAHUA Ha
SHepreTUyecKye 3aTparthl 10 Aerasaliu,
BEeHTH/IALIMKM 1 BOAOOT/VBY C Y4eToM
OUHMCTKU LIAXTHOMW BO/IbI.
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One of the trends of modern society is the development of low-waste and non-waste technology. Among
the environmental problems in the mining industry, namely the development of coal deposits stand out
technology occupational safety and the environment.A wide field of action provides numerous problems coal
mining, such as subsidence of the earth’s surface, higher inflow of water and gas in the goaf, which lead
both to increased discharge of polluted water and coal mine methane emissions to the atmosphere and to
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the reduction of elementary mining safety. We should also note that the development of coal deposits on the
surface given millions of cubic meters of rock that are stored in the form of dump of different sizes and shapes,
not only occupying the land surface, which would be reserved for the agricultural and forestry needs, but also
require the use of remediation technologies. Rock mass of dumps contains combustible substances, which
leads to self-ignition and therefore released of noxious gases. Just dumbs lead to waterlogging areas. All the
above problems are determined by the field development systems. Stowing technology to efficiently manage
the stress-strain state, and make the process of coal mining safer. Quantitative evaluation of ecological process
allows us to give the coefficient of wastefulness. In order to establish more accurately the positive effect of
technology stowing, the authors have produced a number of calculation methods methane emission forecast.
The authors have found an error, which is even with the empirical guidelines for designing ventilation of coal
mines can not take place in the methodological literature at this level.

Key words: coal mine methane, methane emission rate, prediction of methane, occupational safety, emis-
sion, stress-strain state, the control roof, the mined-out space,coefficient of wastefulness.
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