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OCOBEHHOCTH UCCJIEJJOBAHUS TMHAMUKMU CJIBUXEHUMN B
HOAPABOTAHHOM YIVIEHIOPOJHOM MACCUBE METOAAMMA
MATEMATHYECKOI'O MOJAEJHUPOBAHUSA C HEJIBIO OLHEHKHA

OBPA3OBAHUSA I'A30YJIEPKUBAIOIINX MTOJIOCTEM

Pemenue 3amaum onpeneneHus BIUSHAS HAPSHKEHHO-EPOPMUPOBAHHOTO COCTOSHUS TOpado-
TAHHOTO YTJIEMOPOTHOTO MAacCHBA MPH MPEBATHMPYIOMICH TPEIIMHOBATOCTH HA MHTEHCHUBHOCTH BBI-
JeTICHUST METaHa B BBIPAOOTKH JTOOBIYHBIX yYYaCTKOB IIIYOOKHX INAXT B YHPYTOIUIACTHYECKOW TIO-
CTaHOBKE IMPOMU3BEICHO COBMEIICHUEM IPOLEAYPHl METO/Ja KOHEYHBIX 3JEMEHTOB M METOJa Ha-
YaJbHBIX HAMPsDKEHUH. Pe3ymbTaTel paOoThI SIBISTIOTCS 0a30BBIMHE JUTS OLICHKH PacIpeaeICHUS 1aB-
JICHHA Ta3a IMPH U3BECTHBIX 3HAYCHHUSX MMPOHUIIAEMOCTH MacCHBA.

Pimenns 3amaqi BU3HAUCHHSI BIUIMBY HANPYXEHO-e(hOPMOBAHOTO CTaHY MiIpOOIEHOTO BYTJICTIOPO-
JTHOTO MacuBY IpU IepeBa)karouiil TPIIMHYBATOCTI Ha IHTEHCUBHICTb BUJIUIEHHS METaHy Y BUPOOKU
NOOYBHUX NUIBHUIID MIMOOKHX INAXT B MPYKHOIUIACTUYHINA MMOCTAHOBI{I BUKOHAHO CYMIIIEHHSIM TIPO-
[eypy METO/Ty KiHIIEBHX €JIEMEHTIB 1 METOTy TIOYaTKOBUX HaNpyXeHb. Pe3ynbratu poOoTH € 6a30Bu-
MU JUIs OLIHKH PO3MOJIUTY TUCKY ra3y IpH BIJOMUX 3HAYEHHSAX IPOHUKHOCTI MACUBY.

Solution for the effect of the stress-strain state forge ugleporodnogo array at the prevailing rate
on the fracturing of methane release in the development of mining sites in deep mines in the elasto-
plastic formulation produced by a combination of the finite element procedure and the method of
initial stresses. The results of the evaluation are the base for the distribution of gas pressure in the
known values of the permeability of the array.

B Hacrosimee Bpemsi pa3paOOTaHbl aqrOPUTMBI pacueTa BEHTHJIIIIMOHHOTO pe-
’KMMa YTOJIBHBIX IIAXT IO Ta30BOMY (haKTOPY, aBTOMAaTUYECKH YIHUTHIBAIOIINE H3MEHE-
HUSI a3pOra30IMHAMHYECKUX TapaMeTpOB, TOTOJOTHIO M B3aMMOCBS3aHHOCTH BETBEH
CETH U TIO3BOJISIONINE ONPENETUTh TApaMeTPhl PEryIUpPOBaHUs pacxo/a BO3LyXa B BEH-
TIWISIIIHOHHON CHCTEME TIPOU3BOJIBHON CII0KHOCTH. CO3JaHbI HCTIOTHUTENIBHBIC YCTPOH-
CTBa PETyJSTOPOB PAcXoja BO3AyXa BO B3PHIBO3ANIUIICHHOM WCIIOJHEHHH, ITPUTOIHbIC
TS IIAXT OTACHBIX IO Ta3y WM MBUIH, a TAKKE armapaTypa yrpaBIeHUs NMU.

OnHako CyYIIECTBYIOIIME METOIBI YIPABICHUS TMPOBETPUBAHHEM BBIEMOYHBIX
Y4YacTKOB IO Ta30BOMY (PaKTOpy HEIOCTATOYHO A(P(EKTHBHBI, TOCKOJIBKY OHH HE Y4H-
TBHIBAIOT pealIbHOE TEOMEXaHUIECKOE COCTOSIHUE BMEIIAIONINX MOPO YIacTKa, X MeTa-
HOHOCHOCTh M TPEIIMHOBATOCTh, OMTACHOCTH BHE3AITHOTO METAHOBBIJICIICHUSI U3 BBIPaOO-
TAaHHOTO TIPOCTPAHCTBA JIABbI, TIOATOTOBUTEIILHBIX BEIPAOOTOK M UX COMPSIKSHUIA.

[Tpu BeneHUN OYUCTHBIX PabOT B TOPHOM MAacCHBE MPOUCXOMAAT TECHO B3aUMO-
CBSI3aHHBIC TEOMEXaHWYECKUE MPOIIECCHI CABMKCHHUS, pACCIOCHUs, 1e()OPMUPOBAHUS
U TPEIIMHOOOPA30BaHMSI MMOPOJ, a TAKKE MPOILECChl MHTEHCUBHOW AecopOuuu u Qu-
JBTPAIIMU B OCHOBHOM W3 COJNFIKEHHBIX IJIACTOB M BBICOKOIMOPUCTBIX MOPOJ Iecya-
HUKa, KOTOPbIE B CyMME UMEIOT OOJBIIYI0 MOIIHOCTh, MOTYT HHTEHCHBHO pacciau-
BaThCs, U, B KOHEUHOM cUeTe, 00pymaThes Jake 0€3 MPUHYIUTEIbHON TOCaaKu Kpo-
BJIM, BBITAIKUBAs 3HAYUTEIbHBIE 00OBbEMBI HAKOMMBIIETOCSA Ta3a U3 00pa30BaBIIUXCS
nojocTei. XapakTep MpPOTEKaHUs YKa3aHHBIX MPOIECCOB OOYCIABIMUBAET CIOKHYIO
ra30JMHAMUYECKYI0 00CTaHOBKY JOOBIYHOTO Y4acTKa, TEMIIBl M 0€30MacHOCTh BeJIe-
HUSI TOPHBIX paboT.
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[IpoGnema MOMHOM WM YAaCTUYHOM JerazalMi TakKe TEeCHEeHIIMM o0pa3zom
CBSI3aHA C TEOMEXAHUKOW W Ta30JMHAMUKOMN YIJIETIOPOJHOTO MAacCHBA, MOJBEPKEH-
HOTO TpoIleccaM CIBIKEHHUS yrieBMmemaromeid Toamu. OcoOeHHO CII0AKHOCTH BO3-
HUKAIOT TOTJd, KOTJIa BHIEMOYHBIE CTOJIOBI MMEIOT MEIKOAMIUIUTYJIHYIO aCUMMET-
PUYHYIO TUIMKATUBHYIO CKJIA[UATOCTh WM JU3BIOHKTUBHYIO HapylieHHoCcTh. HeoO-
XOJIMMOCTh PEIICHUsI YKa3aHHOW MPOOJIEMbl TUKTYETCS MOCTOSHHBIM YBEIUYEHHUEM
ra3000MIBHOCTH YTOJBHBIX IIAXT U HECOOTBETCTBUEM IOKa3aTesie paboThl J0ObIY-
HBIX YYaCTKOB B CJIOKHBIX TOPHO-T€OJOTMYECKUX YCIOBUSX BO3MOXXHOCTSIM COBpE-
MEHHOM BBICOKOTIPOM3BOAUTEIBHON TEXHUKHU U TeXHOJIOTHH [ 1, 2].

Ha Bricokomnpoun3BoauTenbHbIX Iaxtax JloHbacca pa3paboTKy yroJbHBIX ILIa-
CTOB BEAYT, KaK MPaBUJIO, CTOJOOBBIMU CUCTEMAMH C TOJHBIM OOPYIIEHUEM KPOBJIH.
3arazupoBaHue JIaB U IITPEKOB B IIAaXTaX, OMACHBIX IO Ta3y, MPOUCXOJUT, B OCHOB-
HOM, TIPU HAJIUMYHU OOJBIINX 00BEMOB BBHIPAOOTAHHBIX MPOCTPAHCTB IO BCEHl JJIMHE
BBIEMOYHBIX CTOJOOB M MHTEHCUBHOM OTpabOTKe OUMCTHBIX 3a00eB. Hanbonee omac-
HBIMU SIBJIIFOTCSL KOJIeOaHUsI COiep )KaHUsI ME€TaHa, BhI3BaHHbBIC MTOCAJKaMU OCHOBHOM
KPOBIJIU.

[TockonbKy MOpPOAHBIA MAacCUB MMEET BeCbMa CIOXHOE CTpOeHHuE, 00yClIOB-
JIEHHOE Pa3HOOOpa3ueM CTPYKTYp 3ajeraHus IJIacTOB, UX I'€0JIOTHYECKOM CIOUCTO-
CThIO, HaPYIIEHHOCTHIO, TPEUIMHOBATOCTHIO, Pa30POCOM MPOYHOCTHBIX CBOMCTB, TO
HccleIoBaHus HanpshkeHHOo-nedopmupoBanHoro coctostaust (HC) BeimonHEeHBI Me-
TOJAOM KOHEUHBIX 3JIEMEHTOB B IUIOCKOH MOCTAHOBKE, €IMHCTBEHHBIM H3BECTHHIM B
HACTOSIIEE BPEMs METOIOM, MO3BOJISIIOITUM MOACIUPOBATH OOBEKTHI TAKOW CIIOKHO-
CTU. DTUM METOJIOM PACCUMUTHIBAIOT MOCTBHI, TOHHEJIM, IOJ3EMHBIC M Ha3eMHBIC
cTpouteNibHble 00BeKThl. K coxkalieHHnto, MeTo/Ibl 00beMHOT0 MaTeMaTUYECKOT0 MO-
JeNUPOBaHUsl pa3pabOTaHbl TOJABKO JJIsi OJHOPOJHBIX CpPEl, MOATOMY, HECMOTpPS Ha
CBOIO NIPHUBJIEKATEIHLHOCTh, UX BO3MOXKHOCTH 3HAUMUTEIIPHO YCTYIAIOT MPHU PEUICHUU
MOJOOHBIX 3aaY.

B nenoM, MeToauka OLIEHKH COCTOSTHUSI ITOPOJHOTO MacCHBa METOJaMU Mate-
MaTUYECKOTO MOJEIIUPOBAHUS BKIIOYAET: /) pazpabomkKy pacuemuou cxemvl U 6600
PeANbHbIX OAHHBIX NO HANIACMOBAHUIO NOPOO, UX PUIUKO-MEXAHUYECKUM CEOUCMBAM
U JJleMeHmam MmexHoI02uu 8e0eHuUs 20pHblX pabom, 2) onpedeieHue U amaiu3 pas-
PYULEHHBIX 30H NO OJIUHE 8bleMOYHO20 CMO10A, 8 KOMOPbIX Haubonee UHMEHCUBHO
npoucxoosam oeghopmayuoHtvle u Guibmpayuontsvie npoyeccol, 3) nodsmantvie pac-
yemol OpueHmayuyu IKCNIYAmayuoHHblX MpPewuHn ¢ y4emom paspyuleHusi peaibHblX
UCMOYHUKOB 8blOeNeHUsl MemaHa, 4) onpedenenue mekywel cmaouu oeghopmuposa-
HUSL MACCUBA NO Pe3yIbmamam Waxmusix ucciedosanuti [3, 4].

Jlns perenus cioHbIX 3aaa4 onpenenenus HIAC B ynpyromiacTuaeckoi mo-
CTAaHOBKE COBMEIIEHBI MPOIEAYpPhl METO/1a KOHEUHbIX 3jeMeHToB (MKD) u MeTona
HavaabHbIX Hanpspbkenuit (MHH). Onpenenenve npenenbHbIX COCTOSHUIN MOPOJTHOTO
MaccuBa JJIsl 30H KOHIIEHTpAIlMK HANPSOKCHUN U pa3Tpy3KH JaeT BO3MOXHOCTh MaK-
CUMAJIbHO MPUOJU3UTh MAaTEMATUUECKYI0 MOJCNb Pa3pylICHUs HEYNPYrol cpeinl K
peaTbHOMY MOBEJICHUIO TOPHBIX MOPOJ MO AeHcTBUEM Harpy3ku. Heob6xoaumo mo-
YEPKHYTh, UTO MPH MPOBEACHUM KXKIOU MOCIEAYIONICH UTepallu MporpaMma aBTo-
MAaTUYECKU BBIYUCIISCT U OTCIEKUBAET COCTOSHUE Ka)JOTO AJIEMEHTa, aBTOMaTHYe-
CKH TIPOU3BOJIUT HEOOXOIUMbBIC 3aMEHBI J1a)Ke MPHU Pa3pbIBE OJTHON CBSI3U MEXKIY Y3-
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JaMu. DTO SBISETCA CYHUIECTBEHHBIM MPEUMYILECTBOM, TaK KakK JAaeT IMIMPOKHE BO3-
MO>KHOCTH JIJIs1 OTIpeIeIeHUs] HanboJiee BEPOATHBIX 001acTel 3apoKIeHUs U pacIpo-
CTpaHEHHUsI 30H pa3pylIeHUs] B MaCCHUBE, MO3BOJISIET JETAIBHO MCCIEI0BATh CIOXKHbBIE
reoOMeXaHUYeCKUe MPOIECChl, OKA3bIBAIOLIME MPEBATUPYIONIECE BIUSHUE HA BbIIENeE-
HUE METaHa B BHIPAOOTKH.

Kpome Meroamueckoro u MareMaTuyeckoro oOecrneyeHus pacyeToB IpH pas-
paboTKe reoOMEeXaHUYeCKOW pacueTHOM CXeMbl OOJIBIIOE 3HAYEHUE UMEET MPABUIIb-
HBIM y4eT UCXOJHBIX JAaHHBIX MYTEM 3a/IaHUs KOPPEKTHBIX I'PaHUYHBIX yciaoBuil. [o-
ATOMY  pa3paboTKa TeOMEXaHWYEeCKMX  MOJelell  BKJIOYaeT TpU  dTama:
1) cmpykmypuposanue maccuga no aumono2udecKkum munam, 2) pazpabomxy gusu-
yeckux mooenell ¢ 3a0aHueM CULOBbIX ePAHUYHBIX YCIo8Ul, 3) paspabomky ceomexa-
HUYECKUX PACYEemHbIX CXeM.

[TockonbKy B TeUeHHE NEPHOJIA IKCILTyaTallMl BEIPaOOTOK TeOMeXaHu4ecKas U
a’porazoiMHaMHyYeckasi 00CTaHOBKA CYIIECTBEHHO M3MEHSIOTCSA, TO HEOOXOAMMO 3a-
paHee ompeaenarTb 00JacTH TEXHOTEHHOIO pa3pylIeHUs MOPOJHOI0 MaccuMBa U HH-
TEHCUBHOW (PUJIbTpAllMM METaHA U3 HUX B BBHIPAOOTKM HA BCEX CTAAMSIX, KOTOPHIMU
XapakTepuszyercs 0TpaboTKa BHIEMOYHOIO €T0JI0a. MoeaupoBaHne BBITIOJIHEHO IS
KOHKPETHBIX TOPHO-T€0J0THYeCKUX yciioBuid maxTtel uM. A.D. 3acsaapko, miacT ms,
riryouna paspaborku 1200-1300 m. PacueTsl npoBeieHbl HA BHIYUCIUTEILHOM KOM-
miekce «['EO-PC (v.5.0.)», pazpa6orannom B UT'TM HAH VYkpaunst [3, 4].

VYTONBHBIN TIIACT M3 CONEPKUT KOKCYIOIIUNCS yroiib Mapku «K». ['eonorunye-
ckasi MOIIHOCTh miacta 1,59-2,14 m. [InotHocth yrus — 1,33 /™. TInact omaces mo
ra3y, IbUId, CyQJaspHBIM BBIIECJEHUSIM METaHa, BHE3aNHBIM BBIOpOCaM YIJIA U rasa,
CKJIOHEH K caMOBO3ropanuio. Oco00 onacHbI 10 CAMOBO3TOPaHUIO YYaCTKU TEKTOHH-
YECKUX HAPYILIECHUH, 30HbI MOBBIIIEHHONW TPEIIMHOBATOCTH U 30HBI (paliaibHOro 3a-
MEIIIeHHNs yIIIs TTOpOAaMH KpoBiH. [Ipuponuas MeranoHocHOCTh — 20-22 M’/T. Hero-
CPEIICTBEHHAsI KPOBJIs MPEACTaBIeHAa aprUJUIMTOM, BBIIIE KOTOPOTO 3aJIeraloT ajieB-
POJIUTHL U OTJIOKEHHUS Ta30HOCHBIX MecyaHWKOB. CJou mecyaHUKa OJIHOBPEMEHHO
ABJIAIOTCS KaK MCTOYHMKAMU ra3a MeTaHa, TaK M MOIIHBIMU KOHIEHTpaTopamMu Ha-
NPsHDKEHUH, TPEensSTCTBUAMHU 1 (GUIBTPAILIMM METaHa U ONpPENeIIOIMUMHA KOHCTPYK-
TUBHBIMU 3JIEMEHTAMHU Ta30yAep>KUBAIONIUX MoJ0cTe. MOIHOCTh HEMOCPEACTBEH-
HOM KpPOBJIX 10 5 M, BCETO CJIOM aprujuinTa — A0 24 M. ApruJuiuT CpeaHeEN KpPEenocCTH,
OT BEChbMa HEYCTOWYMBOIO B 30HaX TEKTOHWYECKUX HAPYIICHUH M MOBBIILIEHHOIO
TOPHOTO JIaBJIEHUA J10 ci1aboycToitunBoro. OCHOBHAS KPOBJIS JIETKOOOpYIIaeMas.

Pa3mep pacuetnoit cxembl npuHAT 160 M o BeicoTe U 340 M MO MIMpPUHE, KO-
TOpasi BKIIOYAET TPHU CJIOSI Ta30HACHILIEHHOTO MeCYaHMKa OCHOBHOM KpOBIM IUTacTa
m;. PacuetHas cxema coctout u3 3920 snementoB u 2050 y3710B, 1Jisi KOTOPBIX B pe-
3yJbTaTe PacuyeToB ObLIM MOJTYYEHbl 3HAUCHUS HANpPsHKEHUN B 3JIeMEHTax, Aedopma-
uui U cMmenieHuit y3noB. [lockonbKy 3agada pemianach B JIBYMEPHOM MOCTaHOBKE,
pacyeTHbIe ceYeHUs! ObLTU BHIOPAHBI 10 MPOJIOJIBHOMY pa3pe3y B LIEHTPAJIbHON YacTH
JIaBbl U CEpUHU TOMEPEYHBIX Pa3pe30B, MPOXOIAIINX YEpe3 BhIpaOOTaHHOE MPOCTPaH-
CTBO JIaBbl, 30HY OT)KMMa, 30HY OMOPHOTO JaBJICHUS, pUC. 1. DTH ydyacTKu ObUIN OII-
pEelelieHbl 3apaHee B pe3ysbTaTe MIAXTHBIX MU3MEPEHHUH U OIbITa OTPaOOTKU OYHUCT-
HBIX 3a00€B B aHAJIOTUYHBIX YCIOBUSX.

97



B ocHOBy omnpenenstomei KOHIENIMA HCCIEAOBAHUNA Ta30yACpPKUBAOIINX
MOJIOCTEN 3a710KEHO U3YYEHUE M KOHTPOJIb PA3pyLICHUS MPOYHBIX MOPOJ OCHOBHOMU
KpOBJIM. B KpoBJIe yroipHOIO MjIacTa m; HaXOASITCA TPU MOIIHBIX IJIaCTa NIECYAHUKA,
IIIECTUMETPOBBIN CIION MEeCYaHNKa HAXOJUTCS Ha pacCTOosTHUU 18 M OT miiacta (BbIHH-
Maemasi MOIITHOCTh YTOJbHOTO Iiacta 1,8 M), TpUAIIaTUMETPOBBINA CIIOM — Ha pac-
crosiuuu 51 M, Tpetuii cioi — 103,6 M.
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Puc. 1. OngHOBpEeMEHHOE COMOCTABIICHUE Pa3pyIICHHUS TOPOTHOTO MaCCUBa BOKPYT
OYHUCTHOTO 3a00s1: a — pa3pes Mo JJIMHE BHIEMOYHOTO CTOJI0A Ha HAYaJIbHOM JTaIle ero
0TpabOTKH; O — MOMEPEYHBIN pa3pe3 BHIEMOYHOIO CTOJI0a B IIEHTPAIbHON 30HE
oOpyIIeHus

OHM OTHOBPEMEHHO SBIISIOTCS KaK MCTOYHWKAMHU Ta3a METaHa, TaK U MOIIHBI-
MU KOHIIEHTPATOpaMU HANPSKCHHUH, TPEMATCTBUAMU IS (PUIBTpallii METaHa U OTI-
PEAETSIONIMMI KOHCTPYKTUBHBIMU 3JIEMEHTAMU Ta30y/1eP>KUBAIOIINX TTOTOCTEH

Hampumep, Ha ypoBHE naBbl (OT HYJISI 10 MUHYC 7 M) OCHOBHYIO Harpy3Ky HeceT
TPUIILIATUMETPOBBIN CJI0M mecyaHuka (HanpsbkeHust mpumepro 200 Mlla, uro naet ko-
3¢ OUIIMEHT KOHIICHTPAIUU HanpshkeHu s rryouHsl 1300 M paBHbIi 5,7), OmxkHUN
IIECTUMETPOBBIH CJION TIECYaHMKa yXKe pa3pyIleH, a MaKCUMaIIbHbIC HAIIPSHKCHUS B HEM
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HaOJI0AAI0TCA Ha TIyOMHE IUTIOC 7 M OT TpyAH 320051 ¢ KOAPPUIMEHTOM KOHIEHTPAIH
paBHbIM 3,5. HenocpeacTBeHHas KPOBJIsl HAYMHAET OOPYIIAThCS MPSIMO 33 MEXaHU3UPO-
BaHHOM KpeNbIo, MOJTHOE 00pYIIICHHE TIEPBOH MAYKH IMECUaHUKA MPOUCXOTUT B BHIPAOO-
TAaHHOM TIPOCTPAHCTBE Ha PacCTOSHUM MHUHYC 40 M M TpUTpYXKAeTCs OOpYIICHHBIMH
BBILLIEJICKAIMMU TTOPOJIAaMH, TPUMEPHO Ha paccTosiHuM 70—80 M MOIHOCTHIO 0OpyIa-
eTCsl BTOPOH CIIOW TIeCYaHWKa, TIPU 3TOM OH OIYCKAeTCsl Ha HIDKEJIeKAIlUe TOPOJIbl U
YBEIMUYMBACT B HUX HANPSKCHUS, @ HArpy3Ka OT BBIIIENISKAIINX MTOPOJ B IIEJIOM Tepe-
XOJIUT Ha TpeTuil cioi. J[aHHbIE OTHOCHTEIEHOTO MEPEMEIICHUS TOPO]] KPOBIH TAKKE
MOATBEPKIAAIOT HATMYKE XapaKTepHBIX TockocTell paspymienus (40 u 70 M B cTopoHy
BbIPa0OTaHHOTO MPOCTPAHCTBA OT TPYAU 3a005).

CoBeplilieHHO MHa4Ye U3MEHSIOTCS HAMPSOKEHHUS B MEPBOM M BO BTOPOM CIIOSIX
MIECYaHUKOB JI0 TTOCAKU OCHOBHOW KpoBiH. HecMOTpst Ha TO, YTO MEPBBINA CIIOH Tec-
YaHWKA pa3pymIaeTcs y>Ke HaJl yroJbHBIM IIACTOM, HAMPSDKEHUS B HEM MPOJIOJDKAIOT
pacTd W JOCTHTaloT 3HAYCHUH, MPEBBIIIAIONINE Ja)Ke MEPBOHAYAIBHBIE 0 €ro pas-
pymieHus. DTOT GakT CBUACTEIBCTBYET O BOSHUKHOBEHUH JIOKATHHON 30HBI BCECTO-
POHHETO CKaTus, KOTopasi 00yCIOBIIEHA YACTHYHBIM Pa3pylICHHEM BTOPOTO CJOs
necyaHrka. B BeIpaOOTaHHOM MPOCTPaHCTBE Ha paccTossHUU ~20-40 M 32 OUYHUCTHBIM
3a00eM TPOMCXOIUT JaNbHEHIIIEe OCeIlaHue BEPXHETO CII0s TIeCUaHuKa, MPU STOM OH
OITyCKAaeTCsl Ha HIWKENEeKallue MOPOAbl W YIUIOTHSET HW)KHUW CIIOW TecuaHWKa, a
BOCCTAHOBJICHHAs HAarpy3Ka pa3rpyskaeT BhIIIeNeKanue mopoapl. HampsokeHus B me-
PBOM CJIO€ ITeCYaHUKa BO3pacTaioT, BO BTOPOM — I1aJJaloT.

C TOoYkM 3peHus aHanMu3a (QUIBTPALMOHHBIX MPOIECCOB Hamboee WHPoOpMa-
TUBHBI 30HBI OTKPBITBIX TPEIIUH (pa3pbhIBHBIX HAPYIICHHI), TaK KaK MO0 HUM TPOWC-
XOJHT JIBIDKEHUE METaHa, a TIaBHBIMU JIBIKYIIUMHU CHUJIAMH €T0 (DUIIBTPAIlMU B Mac-
CHUBE SIBIIICTCS JIaBIIEHUE CBOOOHOTO Tra3a, COJAEPIKAIIeTrocsl B KPYIHBIX Topax, Tpe-
[IMHAX, MECTaX Ie0JIOTUIECKUX HApYIICHUH 3aKPBITOTO THIIA, U U3MEHSIOIIEECs Ha-
NPSDKEHHOE COCTOSIHUE Ta30HOCHOTO MacCHUBa.

Crnenyer emie oOpatuTh 0c000€ BHUMaHUE Ha TO, UTO OagleHue c80000H020 2a3a
8 3aKPLIMbIX eCMECMEEHHBIX UNU MEXHO2EHHBIX NOIOCMAX Modcem docmuzamys 10 Mlla
u Oonee, a 3a CYCT BIMSHUS MOIIHBIX MPOYHBIX CJIOEB TMECYaHWKA BETMYMHA MaKCH-
MaJIbHBIX TJIABHBIX HAINPsLKEHUM B MAacCHBE TOPHBIX MOpoj Aaxe Ha riryomHe 1300 m
MOYET CHMYKAThCSI JI0 HYJEBBIX 3HAUCHHM, a TO aBTOMAaTHUYECKH TIPUBEIET IO BPEeMEH-
HOT'O TOATIOpa MOPOJ Ta30M, YTO BEChMa OIMACHO KaK B OTHOIICHUU CY(DIISPHBIX BbIJIE-
JICHWI Ta3a MeTaHa, TaKk U B OTHOIICHWW YIPABICHHUSA TOPHBIM JaBieHueM. [Ipu sTom
HEOOXOJMMO YUHUTBIBATh, YTO TITABHOW ABIDKYIIECH CHIION (DMITBTPAIIN METaHa B MacCH-
BE SIBIISICTCS IaBJICHUE CBOOOTHOTO Ta3a, COMEPKAIIETOCS B KPYITHBIX TOpax, TPEIINHAX,
MecTaxX TE€OJIOTUUECKUX HApYyIICHWH 3aKPBITOrO TUIA, U TOJBKO B CIydae IOJIBHKEK
BO3MO)KHO BIIMSTHAE M3MEHSIOIETOCS HAIIPSHKEHHOTO COCTOSTHHS TOPOAHOTO MacCHBa.

JleOuT MeTaHa u3 BRIPAaOOTAaHHOTO MPOCTPAHCTBA B TOPHBIE BHIPAOOTKH OIpE-
JeIsAeTCs MHOTUMU (DaKTOpaMH, B TOM YHCIie 00bEMOM 30H OOPYIICHUS U Pa3BUTHEM
CHCTEM MarucTpajbHBIX TpellnH. Ha BEMWYMHY M ITUTENBHOCTH BCIUIECKA COJIEpIKa-
HUSl METaHa BIMSIET YCUIICHHE BEHTHIISIIUN, KOTOpasi CocOOCTBYeT O0jiee MHTEHCHB-
HOMY BBIMBIBAaHHIO METaHa W3 BBIpa0OTAaHHOTO MpocTpaHcTBa. OHAKO MOCTOSHHAS
mojlaya 3aBBIIICHHOTO KOJIMYECTBA BO3/YyXa, PACCUMTAHHOTO HAa MAaKCHUMAJIBHO BO3-
MO>KHOE€ Ta30BBIJICJICHHE HA yYaCTKaX, YJKOHOMHYECKH HeIleIecoo0pa3Ha U BO MHOTHX
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CIIy4astX TEXHHYECKH HEOCYIIeCTBMMAa. AHAIN3 XapaKTepa MOBEICHUS BEHTUIISIIUOH-
HOTO TIOTOKa IPH T0CaJIKE OCHOBHOM KPOBJIM MO3BOJISET BHIIBUTH BO3MOYKHBIC TYTH
OIEPATUBHOTO YIPABJICHUS MPOBETPUBAHUEM C IIEIBIO CO3/IaHUS O€30MAaCHBIX YCIIO-
BUH TpyJia TOPHOPAOOUHX M 00ECIIEYCHUSI SKOHOMHUYHOCTH TIPOBETPHUBAHHSI.

[TocreoBaTEILHOCTD BBITTOJIHCHHSI MCCIICIOBAHUN IO OMNPEICIICHUIO PacIio-
JIO’)KEHHUS U TTapaMeTPOB 30H Pa3pyIICHUS COCTOSJIa B OIEHKE HA Ka)XJIOM dTare Je-
(hopMaIlMOHHOTO TPOIIECCa BEIUYHMH TJIaBHBIX HOPMAIbHLIX U KACAMENbHbIX HANPSL-
JHCeHULl 8 0OIACMU GIUAHUS OYUCTIHO20 3a005 U 8 2A30HACLIUEHHBIX NeCUAHUKAX OC-
HOBHOU KPOBIU, PACNOJIONCEHUS U 8eIUYUHBI 30H HEYNpyeux oegopmayutl, opueHma-
yuu cucmem mexrHoeeHuvlx mpewut. [1o pe3yiapTaTaM pacyeToB ONpPEAeIsIUCh MyTH
MEPEMEIICHHS Ta30BbIX TTOTOKOB OT MCTOYHHMKOB T'a30BBIJCIICHHUS B BHIPAOOTKU BHI-
€MOYHOT'O Y4acTKa Ha I'PaHMIIC OTPAOOTAHHOTO U IMOATOTOBICHHOTO K OTPaOOTKE BBI-
€MOYHOr0 CTOJIOA.

Ha pwuc. 2 mokasaH mo3TamHbli MPOIECC pa3BUTHS pa3pyHICHUHA B TOPOTHOM Mac-
CHBE TIPU JIBIDKCHUHM OYUCTHOTO 3a00s. DTa TEXHOJIOTHSI ABJISICTCS OIPECIISIONICH TPy
OLICHKE BIIMSHUS TITyOUHBI OTPA0OTKH, TEOTCKTOHUYCCKUX HAIIPSOKEHUH, KAYeCTBEHHOTO
ydeTa BPEMEHHM OTPAOOTKHM YroJILHOTO IUIacTa WJIM 3TAalloB Pa3pyIICHUS ITOPOIHOTO
MacCHBa. 3Has peanbHyl0 CKOPOCMb NOOBULAHUS JIABbl, HA OCHOBE peuleHuss 00PamHoll
3a0a4u nosA6IAEmMCcs KAYeCmEeHHAsl 603MONCHOCHb yuecmb epemeHHou ¢axmop. Ho
IpA 3TOM HEOOXOJUMO TAaKXE YUYWUThIBaTh, YTO B TO BpeMs, Kak I YIPYro-
TUTACTUYECKOM 0071aCTH MacCHBa MPOU3BOAATCS CTPOTHE MAaTEMATHUCCKUE PACUETHI, TO
JUISL 3aIIPEICIIBHOTO COCTOSHUSI TIOPOJI aBTOMATUYECKH OCYIIECTBIISICTCS €r0 MMHTAITUS
TOXE TIO CTPOTO OMNPEICICHHBIM 3aKOHAM, HO HE 0 PAacYeTHBIM ITOKA3aTeNIsIM, a I10
CPEIHHUM IIpE/IIojlaracMbIM MapaMeTpaM, TOCKOJIBKY B HACTOSIIEE BpEMs €Ilie He pas-
paboTaHa HEOOXOUMas TEOPHS PACUCTOB TUCKPETHBIX CPEI.

Oty 3a1a4y ¢ TOM WM MHOM CTENEHBIO TOYHOCTH MBI YaCTHYHO PEIIacM ITyTeM
3aMEHBI PeaTbHON MPOYHOCTH MOPOJT UX JITUTSIILHOU MTPOYHOCTHIO, KOTOPAsk COCTABIISCT
npumepHo 80-95 % OT mepBOHAYATIBHOM, a TAKXKE MTPOYHOCTH PA3PYILIECHHBIX JIEMEHTOB
OCTaTOYHOH MPOYHOCTHIO, KOTOpas I 30H 00OBEMHOTO CHKATHUS HE MOXKET OBITh HIKE
1/3 mepBOHAYAILHOM, a JIJIS 30H PACTSHKCHHS paBHA, MPUMEPHO, IPOYHOCTH Ha PaCTs-
*eHre. Ho mpu 3TOM ciieiyeT OTMETHUTh, YTO HauboJiee TOYHO BPEMEHHOM (hakTop Mo-
’KHO Y4YECTh TOJILKO ITYTEM COIOCTABJICHHUS PACYCTHBIX JTAHHBIX C (PaKTUICCKUMU, TIONTY-
YCHHBIMH TIPH MPOBEICHUH MaXTHBIX HAOIIOACHUH WA SKCTIEPUMEHTOB. J[j1s1 3TOrO0 He-
00XOMMO TIOCJICIOBATEIHHO BBITIOJIHUTH CEPHUI0 PACUYCTOB C PA3IMYHBIMH KOA(DHHUIH-
CHTaMU YBEIMUYCHHS (CHIDKCHMSI) HArpy3KH PacdeTHOM CXEMbI, ONPEICIUTh PeabHOC
COCTOSIHUE KaKOW-TMOO YacTW MaccHBa, IMOJ00paTh Ha COOTBETCTBYIOIICEC BpeMs HaW-
OoJiee TOIXOMISIIYI0 PACYCTHYIO CXEMY M TOJBKO ITOCIIE TOTO MPOBOJIUTH KaueCTBCH-
HBIW TIPOTHO3 HAIIPSDKEHHO-1e(OPMHPOBAHHOTO COCTOSIHHSI MACCHBA.

JIJIsT OllEHKH Ta30MPOHMIIAEMOCTH MOPOJHOTO MAcCHBa HCITOIB30BaHBI KOA(-
(GUIIMEHTHI  Ta30MPOHHMIIAEMOCTH  k,, TOJXY4YEHHBIC JUISI  YCJIOBHH  IIAXThI
uM. A. @. 3acanbko B pabote [5] B pe3ynbTare O0JBIIOr0 KOJIMYECTBA HATYPHBIX U3-
MepeHuii. B pe3ynprate pacueToB 30H MOBBIIMICHHOTO TOPHOTO JABJICHUS H pPa3y-
npouyHeHus (puc. 3) ompenescHa ra30npPOHHUIIAEMOCTh ISl XapaKTEPHBIX 30H: OIOP-
Horo pamienus (k,~1,5 m/1), o6pymienust ocHoBHOM KpoBiu (k,~5000 m/]), ocenanus
(k,=5000 m/I), pasrpy3ku (k,~10 m]l), HETpOoHYTOTO MaccuBa (k,~2 m]l).
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Ha pas3HpIX ydacTkax MaccuBa HaNpPsKEHHOE COCTOSHHE T'a30HACBHIIIEHHBIX
IJJACTOB NECYAHWKAa OCHOBHOM KPOBJIM U CTENEHb UX PAa3pyLICHUs CYIIECTBEHHO OT-
muyarotest (puc. 3). Ha HepaspylieHHBIX ydacTKax OHHU SIBISIIOTCS MOUIHBIMM KOH-
LEHTPATOpaMHU HAIpPSKEHUH U NPEMSTCTBUSAMU i1 GUIbTpAllUd MeTaHa, a Ha pas-
PYLICHHBIX — OCHOBHBIMM MCTOYHUKAMH TA30BBIACICHUS U IMOCTYIUICHUS METaHa B
TOpHBIE BHIPAOOTKH.

N3menenue 3HaKa HanpsHKeHUH (TUTIOC MPU C)KAaTUX MPU3a00HHOM YacTH U MHU-
HYC MPHU PACTSKEHUN) TPUBOJUT K 00PA30BAHUIO CETU HOBBIX U PACKPBITHIO CYIIECT-
BYIOUIUX TPEIIMH U MOpP, YTO BBI3bIBAET JAECOPOIMIO ra3a U3 IUIACTOB U IEpe/IBHKe-
HUE €ro B CTOPOHY OYHMCTHOM BBIPAOOTKH M BBIpaOOTAaHHOTO MpocTpaHcTBa. [lpu
ATOM CaMble HHTECHCUBHBIEC CABHKEHHS TOPHBIX MOPOJ IPOUCXOIAT HAJ JIBUKYIINM-
cs 3a00eM JIaBbl WIM 32 HUM. Brepeau o4yncTHOro 3a00s B 30HE JUHAMHYECKOIO
OMOPHOTO JIABJIEHUS HANPSIKEHUS MPEBBIIIAIOT T€0CTaATHYECKUE, MPOHNUIIAEMOCTh Ma-
ccUBa CHMJKaeTcs. B 30HE AMHAMHUYECKOro ONOPHOTO AaBJIEHUS (CM. puc. 3) Hamps-
xeHust gocturator 80-125 MIla (xko3pduuneHT KOHIEHTpaluu HanpsskeHuid 2,3-
3,7), IpOHULIAEMOCTh IIOPOIHOTO
MaccuBa cHuxkaerca A0 1-2 m/l. Ilpu »TOM 30Ha aKTMBHM3aLWUU CABHKEHHUI pacIpo-
cTpaHsercs 10 90 M Brepeau IBUKYLIETOCS OUUCTHOIO 3a0051.

B npouecce npoBeneHnss OUMCTHBIX padOT MPOUCXOIUT Pa3pyLIeHUE MOAPado-
TaHHBIX TOPOJHBIX CIIOEB, B PE3YJbTATE€ YEr0 METAaH U3 HAPYLIEHHBIX Fa30HOCHBIX
MCTOYHUKOB HAUMHAET MUTPUPOBATH B BHIPAOOTAHHOE IPOCTPAHCTBO, CO3/1aBasi B Ma-
CCUBE TEXHOTE€HHBIE MIOTOKH PA3JIUYHOTO HAMPABJIECHUS U MHTEHCUBHOCTH. J[BUKEHHE
raza IMpoOMCXOJAUT U3 yYaCTKOB C MOBBIIIEHHBIM JABJICHUEM B YYACTKH MTOHUKEHHOIO
JABJICHUS IO OTKPBITHIM TPELIMHAM, [I03TOMY aHAJIN3 MOJIYYEHHOW B Pe3ylbTaTe Ma-
TEMaTUYECKOT0 MOJEIUPOBaHUs MH(GOPMAIMKU TO3BOJIMII BBISIBUTH MYyTH MEpeMellie-
HUSl IOTOKOB METaHa 4epe3 TPELIMHBI B 30HAX CABUIa U PACTSIKEHUS B BhIpaOOTaH-
HOE€ MPOCTPAHCTBO M pabouyro 30HY JIaBbl (MOKa3aHbl CTpeIKaMH, cM. puc. 3). Ilpu
TOM (UIbTpALIMA ra3a B BIPAaOOTKU MPOUCXOIUT, B OCHOBHOM, U3 BHICOKOTIOPUCTHIX
MEeCYaHUKOB, KOTOPbIE B CyMME HMMEIOT OOJIBIIYI0 MOIIHOCTh U MOTYT MHTEHCHUBHO
paccianBaThCs, U, B KOHEYHOM cueTe, 0OpylIaThes Jaxe 0e3 MPUHYAUTEIbHOHN MO-
CaJIKl KPOBJIM, BBITAIKUBASI B BHIPAOOTKH 3HAUUTENIbHbIE O0OBEMbI HAKOMMUBIIETOCS B
00pa30BaBILKXCS MOJOCTAX rasa.

[Ipu sTOM unbTpalys raza B BoIpabOTKH MPOUCXOIUT, B OCHOBHOM, U3 BBICO-
KOIMOPUCTHIX MECYAHUKOB, KOTOPbIE B CYMME MMEIOT OOJIbIIYI0 MOUIHOCTh U MOTYT
MHTEHCUBHO paccianBaTbCs, U, B KOHEYHOM cueTe, 00pylaThes naxxke 0e3 MpuHyau-
TEJIBHOM MOCaJKU KPOBIIHM, BBHITAJIKUBAs B BHIPAOOTKH 3HAYUTEIbHBIE 00BEMBI HAKO-
MUBLIErocs B 00pa3oBaBUIMXCS MOJIOCTSIX ras3a.

Takum oOpa3om, NPOBENECHHBIE UCCIEAOBAHUS U MAaTEMATUYECKOE MOJEIUPO-
BAaHME MO3BOJIMJINM YCTAHOBUTH HAIPABJICHUS Ia30BbIX IOTOKOB, ONPEIEIUTh BIUSHUE
HaMpsHKEHHO-Ae(OPMUPOBAHHOIO COCTOSIHUS MacCUBa U MPEBATUPYIOLIEH TPEUIUHO-
BAaTOCTH HAa MHTEHCUBHOCTH BBIJICIICHHUS METaHA B BBIPAOOTKU JTOOBIYHBIX YYaCTKOB
rIIyOOKUX MIAXT. DTH Pe3ybTaThl ABISIOTCA 0a30BBIMU Uil OLEHKH pacipeiesieHus
JABJICHUS Ta3a MIPU U3BECTHBIX 3HAYCHUSAX NPOHHUIIAEMOCTHM MACCUBA, TaK U IPHU pe-
IEHUU OOpaTHBIX 3aJa4 — YCTAHOBJICHUSI UCKOMOM MPOHUIIAEMOCTH 1O W3BECTHOMY
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pacipCaciiCHUIO AABJICHUA Ira3da U I[C6I/ITy MCTaHa, IIOJIYUYCHHOMY IO JaHHBIM 5KCIIC-
PUMCHTAJIbHBIX HCCHCI[OBaHHﬁ.
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NCCIEJOBAHUE DPPEKTUBHbBIX BAPUAHTOB BCKPBITHUSA
N PAZBUTUA KAPBEPA MOTPOHOBCKO-AHHOBCKOI'O
YYACTKA MAJIBINEBCKOI'O MECTOPOKIEHUA

[IpoBenensl uccienoBanusi BbiOOpa 3(PPEKTUBHBIX BApUAHTOB BCKPBITHUS U Pa3BUTHS FOPHBIX
paboT mpu ocBoOeHUU MOTPOHOBCKO-AHHOBCKOTO y9acTKa MasbIlieBCKOTO MECTOPOKICHUSI.

[IpoBeneHi gocaimkeHHs: BUOOpY e(heKTUBHUX BaplaHTIB PO3KPUBY Ta PO3BUTKY T'PHUUMX POOIT
pu 0CBOEHHI MOTPOHIBCHKO-AHHIBCHKOT NUITHKY MaluIeBChbKOrO POJOBHILA.

Studies of choice of effective variants of dissection and development of mountain works are un-
dertaken at mastering of Motrnovsko-Annovskoho of area of Malyshevskogo of deposit.

PazButue FOpHOI[O6BIBaIOH_II/IX HpeI[HpHHTHfI, paBpa6aTBIBaIOH_[I/IX MCCTOPOIXK-
ACHUS TUTAHO-IUPKOHUCBLIX DY, B COBPCMCHHLIX PBIHOYHLIX YCIIOBHAX Tpe6yeT I10-
CTOSSHHOT'O KOHTPOJIAI pbIHKA CIIPpOCa U HOTpC6HCHI/I5{ BBIHYCKaeMOﬁ npoaykKnuuu, 1moa-
I'OTOBKH M BBOJA B SKCILTyaTalluIO HOBBIX YUYACTKOB. HpI/I 9TOM BOIIpOCaM COBCPIICH-
CTBOBAHUA CYHICCTBYIOIINX TCXHOJIOTHYCCKUX CXCM pa3pa60TI<H pya U IpoCKTUPO-
BaHHUIO HOBBIX, IMCPCIICKTHUBHBIX TCXHOJOTHUYCCKUX pCH_ICHI/Iﬁ 110 OTKpBITOﬁ I[O6BI‘{C
pOCCBIHCﬁ HOJDKHO YACIIATHCA IICPBOOUCPCIHOC 3HAUCHHUC, KaAK C TOYKH 3PCHUA I10-
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