ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) I'eorexniuna mexanika. 2015. Ne122 57

Y]IK 622.831.332:551.24
Kpykosckmii A IL., 1-p TexH. HayK, CT. Hay4. COTp.,
Kpykosckas B.B., 1-p TexH. HayK, CT. Hay4. COTp.,
(UI'TM HAH Yxpawunsbi)
N3MEHEHUE 'EOMEXAHUYECKHUX TIAPAMETPOB
I'ASBOHACBIIIEHHOTI'O YIVIEIIOPOJJHOI'O MACCHUBA
IHPU I'ASOANHAMMNYECKUX ABJIEHUAX

KpyxoBcebkuii O.I1., 1-p TexH. HayK, CT. HayK. CIIBp.,
KpykoBcbka B.B., n1-p TexH. HayK, CT. HayK. CHIBp.
(I'TM HAH VYxkpaiun)
3MIHA 'EOMEXAHIYHUX ITAPAMETPIB
I'ASOHACHUYEHOI'O BYTVIEIIOPOIHOI'O MACUBY
IIPU T'ASOJNHAMIYHUX ABUIIAX

Krukovskiy A.P., D.Sc. (Tech.), Senior Researcher,
Krukovskaya V.V., D.Sc. (Tech.), Senior Researcher
(IGTM NAS of Ukraine)
CHANGING OF GEOMECHANICAL PARAMETERS
OF GAS-SATURATED COAL-ROCK MASSIF
UNDER GAS-DYNAMIC PHENOMENA

AHHOTanus. B cTathe paccMOTpeHbl HECTAllMOHAPHBIE CBA3aHHbBIE MPOLECCHl YIPYTroOIIacTH-
YEeCKOI0 M3MEHEHMs HaIPsHKEHHO-1e(h)OPMUPOBAHHOTO COCTOSIHUS TPELIMHOBATO-TIOPUCTON Cpelibl
1 QUIbTpaMM METaHa BOKPYI OJMHOYHON TOpHOI BBIpAOOTKM B BHIOPOCOOINACHON M B HEHapy-
HIEHHOM 30Hax. [IpyM 3TOM y4YMTBIBAIOCH BIIMSHUE COOTHOIIEHHS KOMIIOHEHT TEH30pa IJIaBHBIX
HanpspKeHUH Ha M3MEHEHUe MPOHHUIAeMOCTH MaccuBa. [IpuBeneHsl pacnpesesieHus: 3HaueHui na-
paMeTpPOB, XapaKTEPU3YLIMX PAa3HOKOMIIOHEHTHOCTH IOJIS HANPSKEHUM M Pasrpy3Ky MacCHUBa OT
TOPHOTO JABJICHUS, a TaKXe JaBJICHUS METaHa B pa3JInyHble MOMEHTHl BpemeHu. [lokaszaHo, uTO
reoMexXaHuuecKkue U (UIbTPALMOHHBIE MPOLECCH NMPOTEKAIOT B TUHAMUYECKOM PEKUME B Hapy-
IIEHHON 30HE YroJbHOTO IJIacTa BOJIM3H TEKTOHUYECKOIO HapyIIEeHHs, a B HEHAPYILIEHHOW 30HE — B
KBa3UCTAIL[MOHAPHOM PEKUME.

[TpuBenens! rpaduKu U3MEHEHUS T€OMEXaHUYECKUX NTapaMeTPOB YroJbHOTO IJIacTa B HEHapy-
IIEHHOW 30HE M Ha JBIDKYyLIeMcs (GPOHTE pa3pylIeHHUs B TE€UEHUE BPEMEHU MPOTEKAHUs ra30/1MHa-
Muyeckoro siBjaeHus. [lokazaHo, 4To Mpu TMHAMHUYECKOM XapakTepe MPOTEKaHHs IMPOLIECCOB MUK
Pa3HOKOMIIOHEHTHOCTH, TaK €, KaK 1 MaKCUMYM HalpsyKEHUM, B TEYEHHUE NEPBBIX § C OTOABUTa-
eTcs OT 320051 Ha pacCTOSTHHE OKOJIO 2 M 3a Kax/ble 2 . DTO COOTBETCTBYET POCTY MOJIOCTH pa3py-
IIEHUs1 HA CTaJuM MpOTeKaHus BbIOpoca. 3aTeM ckopocTh mpouecca usmenenus HJIC Ha ¢ponre
paspyllIeHUs] CHUXKAETCs, POCT MOJIOCTH pa3pylIEeHUs 3aMeaysieTcs, ra30JMHAMUYEeCKUN Ipolecce
MIEPEXO/IUT Ha CTAUIO 3aTyXaHUS.

KiloueBble cjioBa: ra3ofMHaAMHUYECKUN TpOIECC, M3MEHEHHE HANpsKEHHOTO COCTOSHUS,
¢bubTpanus MeTaHa.

BbIOpocCh! yriis, HOpo/ibl U Ta3a MPEACTABISAIOT COO0M CIOKHOE MPUPOIHOE SIBJIE-
HUE, BO3HUKAIOIIEE B IIaXTaX B pe3y/bTaTe HAPYIICHHUsS] TOPHBIMU paboTaMu paBHO-
BECHOT'O COCTOSIHMSI HAMPS>)KEHHOT'O Ta30HACKIIIEHHOT0 MaccuBa [1].
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OnHuM M3 METOJIOB €ro M3yYEHHsl SIBJSETCS WMHUTALMOHHOE KOMIIBIOTEPHOE MO-
JeJIMPOBaHNE (PU3MUECKUX IPOIECCOB, OCHOBAHHOE HA YHMCIEHHOM PEIICHUU CUCTe-
MBbl YPaBHEHHH, KOTOPBIE OMMCBIBAIOT JAaHHOE sIBICHUE. 1Ipr MOMOIIM KOMIIBIOTEPHO-
r0 MOJEIHMPOBAHUS MCCIECLYEM HU3MEHEHHE I'€OMEXaHMYECKUX IapaMeTpoB ra3oHa-
CBILLIEHHOI'O YTJIETIOPOJHOTO MAaccuBa Ha (PpOHTE paspyllIeHHs MpH razoJuHaMuYe-
CKHX SIBJICHUSIX.

PaccMoTpuM cBsi3aHHBIE IPOLECCHI U3MEHEHUS HAIIPSHKEHHO-1€(DOPMUPOBAHHOTO
COCTOSIHHUSI TPELIMHOBATO-TIOPUCTON cpelbl M (UIbTPAlMU METaHa B HapyIICHHON
30HE BOKPYT OJIMHOYHOI ropHOM BbIpaOoTKH. [Ipu 3TOM OyneM yuyuThIBaTh BIUSHHUE
COOTHOILICHHSI KOMIIOHEHT T€H30pa I'JIaBHBIX HANPSKEHWHW HA N3MEHEHHUE NMPOHHUIIAE-
MOCTH MaccuBa. HecrtanmoHapHoe HanpsiKeHHO-e(OPMUPOBAHHOE COCTOSTHUE I1O-
POJIHOTO MaccuBa B OKPECTHOCTU TOPHOU BBIPAOOTKHU, MPOHULIAEMOCTh CPEbl U He-
CTAalMOHAPHOE M30TEPMUYECKOE JABMIKCHHE I'a3a B HAPYIICHHOM MACCHUBE ONMCHIBA-
IOTCSI CHCTEMOM ypaBHEHUH [2]:

o%ui | . .
O'ij,j+Xi(t)+Ti(t)+P(t)=Pn KZI L =X

ﬂe@pJfa(k(Uij 't)ap}f d [k(o'ij ’t)gsj +Heq(t)=0,

oy

p, ot OX OX 2,
: 1
k :kmeXH+kmeKm’ ( )
Ompu Q<0,7;
Kmin mpu 0,7 < Q <0,8;
kme)m(aij )= 2,58711-3(t) 4 65
f(oj.t)=e o(t) mpu Q > 0,8;
Kmax pu P <0,1;
rae Oy ; — IPOU3BOAHBIC OT KOMIIOHCHT TCH30pa HanmeeHI/H‘/’I mno X, y; t — Bpems;

X, (t) — npoeknuM BHEIIHUX CUJ, ACHCTBYIOIIUX Ha eIuHHUIy oObema tena; T, () —
IPOCKIUU CHJI, BBI3BAHHBIX BHYTPEHHUM TPEHHUEM, NCHCTBYIOIINUX HA €AWMHHIY 00b-
ema Tena, T, (t) =—C, Ou; /Ot; ¢y — KodddunmEeHT nemMndupoBaHus; U, — MepeMee-
Hust; P(t) — mpoekiuu cui, 00yCIIOBICHHBIX JaBJICHUEM Ta3a B TPEIIMHHO-TIOPOBOM
MPOCTPAHCTBE; L, — INIOTHOCTh HOPOJBI; p, — MIOTHOCTH Ta3a; 4, — BA3KOCTH Ia3a;
p — ero aasnenue; ((t) — MHTEHCUBHOCTH UCTOYHHUKOB T'a30BbIICIICHUS; K — MMOJIHOE

noJjie K03(pPUIMEHTOB MPOHUIIAEMOCTH TOPOJ; K — TeXHOJIIOTUYECKasi pOHHIlae-

MexH

MOCTb, BbI3BaHHAs [1€PEPACIPENCICHUEM OIS HAPSOHKEHU B pe3ynbTaTe MpOBeie-
HUsI TOPHOM BbIpaboTky; K (X,Yy) — HaydalnbHas, TEKTOHUYECKAs NPOHULAEMOCTb,;

Q=(o,—03)/H u P=0;/)H — reomexanuyeckue mapamMerphbl; ¥ — yCPEAHCHHbIH

BEC BBIIIEIEKAIINX TOPHBIX Topoa; H — rimybuna pa3paboTki.
JJist MaTeMaTUYECKOro OMMCaHUs MpoIecca Mepexo/ia TOPHBIX NOPOJ B HAPYIIIEH-
HOE€ COCTOsIHUE MpUMEHsieTcs ycioBue npounoctu Kynona-Mopa, koTopoe yuuThiBa-
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€T BO3MOXHOCTb BOBHUKHOBCHUWA PA3PYIICHUA KAaK B PC3YJIbTATC CABHIA, TAK U B TAK
" B pC3YJIbTATC OTPLIBA.
HauganbHbie n I'paHUYHBIC YCJIIOBHI.

p‘Ql(t) = Po,
ayy\tzo =H; plgy, =01 MIla;
O-XX"[ZO = AH; kmekm = f (X, Y),
Pleo = Po- Uxlo, =0

uy‘m =0,

rjie A —ko3(pduuueHt 60koBoro pacropa; (t) — usMensromascs Bo BpeMeHH rpa-
HULA oOnactu ¢uibTpauuu; 2, — BHYTPEHHUH KOHTYp (BbIpaOOTKa); ()3 — BEpTH-
KaJbHbIE TPAHUIBI BHEIIHETO KOHTYpPa; (2, — IOPU30HTAIBHBIC TPAHUIIBI BHELIHETO
KOHTYpa; Pp — AaBJIEHHE ra3a B HETPOHYTOM MacCHBE.

UToOBl MOJIYyYUTh pelieHre cucteMbl (1) Ha ONpeAeieHHOM BPEMEHHOM IpoMe-
KYTKE, TMPUMEHSAETCS KOHEYHO-Pa3HOCTHBIM MeTon. IIpu sToM cumrTaercsi, 4yTto B
HavyaabHBIA MOMEHT BpeMeHH t = 0 pacmpenencHre HaMpsHDKCHUH U TaBJICHUS 33]1aHO,
Y i1 JOCTATOYHO MAJIbIX 3Ha4YeHUN At C MOMOIIBIO UTEPALMOHHBIX COOTHOIIECHUM
KOHEYHO-PA3HOCTHOTO METOJIa IMOJydaeM paclpeelieHue HamnpsHDKEHUM, aBJICHUS
MeTaHa, CKOpOCTel ero (puIbTpallii U pacxoJ0B Ha MOMEHT BpeMeHH t+ At. Drtor
MPOIECC MPOAOJIKAETCS OT MCXOJHOTO COCTOSIHUSI JI0 JIFOOOTrO TEKYIIEro MOMEHTa
BPEMECHH.

VYcaoBusimu 00pa3oBaHUsI MOJIOCTH BHIOPOCA CUUTAIOTCS:

1) mpuHaIIEKHOCTh KOHEYHOTO 3JIEMEHTA 00JacTH HEeYyNpyrux nedopmaruii, Bbi-
3BAHHBIX PACTATUBAIOIINMU HAMPSKEHUSIMU;

2) BBIMIOJTHEHUE KPUTEPUS MIPEBBIIIICHUS TPATUEHTOM (DUIBTpAIlUU METaHa KPUTH-
yeckoro 3HaueHus grad p >C;.

PacueTsl mpoBOASATCA C NMPUMEHEHHEM METOoJla KOHEYHbIX 3iemeHToB. Lllar mo
BpeMeHu cocrasisert 0,1 c.

PaccmoTrpum nBa cinyyas:

- BBIpa0OTKa BBICOTOM 3 M MIPOBOJUTCS MO HEHAPYIICHHOMY YTOJIbBHOMY TUIACTY;

- 32001 BBIPAOOTKH BBICOTOM 3 M HaXOAMTCS HA PACCTOSIHUM 7,75 M OT TEKTOHU-
YECKOTO HAPYIICHUS THIA «COPOC» C aMITUTY101 cmereHus 1 m (puc. 1), okpyxeH-
HOT'O JECATUMETPOBON 30HOW MEPEMATOrO YIJIsl, IPOYHOCTh KOTOPOrO HAa OTPBIB IPU-
OM3UTETHHO PaBHA HYJIIO.

MotHoCTh yroapHOro 1iacrta 1,5 m, rmy6una nposeaeHus BbipadoTku — 1200 m.
I'azonocnocth yras — 20 MY/, coziepkaHue MeTaHa B cBoboaHou dopme — 10 %, B
copbupoBanHoi — 90 %. BMemaromas nopoja — apruuiuT.

[Ipu BBIMONTHEHWH pacydeTa IMOJYYUM pachpeleieHne 3HaueHui mapameTrpa Q,
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OTPAKAOUIETO0 PA3HOKOMIIOHEHTHOCTh MOJISI HANpPSKEHUH, B Pa3IMUYHblE MOMEHTHI
BpPEMEHHU, pUcC. 2 U 3.

Pucynok 1 — LleHTpanbHblil ()parMeHT KOHEYHO-3JIEMEHTHON CETKH

D0
EhsabtaHts:
HOHRHOLG,

bobibidetobadatal

it AT NN

p/p,= 0.3 p/p=0.6 —— p/p,=09
a)t=2c;0)t=6¢;B)t=10cC

B)
— p/p=0.1

Pucynok 2 — Pacnipesiesnienue 3nauenuii mapamerpa Q , 30Hb1 Heynpyrux gedopmanuii (ciesa) u
OTHOCHUTEIJIFHOE JaBJICHHE MeTaHa (CIpaBa) B HEHAPYILIEHHO! 30He
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Pucynok 3 — Pacnipenenenue 3HaueHuit mapamerpa Q, 30HbI HEYIIPYruX aedopMaruii (ciesa), poct
JUTMHBI TIOJIOCTH pa3pyIlIeHus, OTHOCUTEIbHOE JaBJIeHHE MeTaHa (CIpaBa) B BHIOPOCOOMACHOI 30HE
BOJIM3U TEKTOHUYECKOTO HAPYLICHUS

B HeHapymieHHO# 30HE reOMeXaHWYeCKHe U (HIbTPAIMOHHBIC TIPOIIECChI Pa3BU-
BAaIOTCS MMOCTENICHHO, 30HAa HEYNPYruX JedopMaliiii O4eHb Maja, 00JIacTh MOBBIIICH-
HOM Pa3HOKOMITOHEHTHOCTH, B KoTopoit Q > 0,8, yBennuuBaercss MeyieHHO (pHc. 2),

TaK ¢ MEJICHHO IOHW)XACTCs JaBJICHUC METaHa B YTrOJILHOM ILIACTe BOJM3U BhIpa-
6otku. [IpoHHIIaEMOCTh IPUKOHTYPHOTO MAacCHBa YBEIMUYMBACTCS PAaBHOMEPHO, CO-
IJIACHO M3MEHEHHUI0 HaNpPsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS TIOPOJT BOKPYT BbI-
paboTku, 00pa3oBaHMs MOJOCTH BBIOpOca HE MpoucxXoauT. HbIMU cloBamH, BCe
MPOIIECChI HOCAT KBA3WUCTAIIMOHAPHBIA XapakTep, JIWHAMUYCCKUX SBJICHHHA HE
HaOIrOmaeTcs.

BOam3u TeKTOHMYECKOTO HApYIIEHHUs, B 30HE HAPYIIEHHOCTH YTOJBHOTO IUIacTa
HAOJII0/TAETCSl COBEPIICHHO MHAs KapTHUHA MPOTEKAHUsSI CBA3aHHBIX MPOIIECCOB H3Me-
HEHUS HaNPSHKEHHO-Ie()OPMUPOBAHHOTO COCTOSHUSI YTJIETIOPOJHOTO MAacCHUBa U
¢bunpTpauu MeTana, puc. 3. O6IacTh MOBBIIEHHON Pa3HOKOMIOHEHTHOCTH CTPEMHU-
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TEJNBHO MPOJBUTAETCA BIIyOb MaccuBa. 30Ha HEynpyrux nedopmaiuii, B JaHHOM
cllydae COBIAJAIOIIAsA C MOJIOCThIO pa3pyIllIE€HNUs, OBICTPO pacTeT OT 320051 BEIPAOOTKH
[0 YrOoJIbHOMY IjacTy. J[aBlieHne MeTaHa B YrOJIbHOM IUIacTe BOJNM3U BBIPAOOTKU
OBICTPO MaJaeT, IPAJIUCHTHI IAaBJICHUS U CKOPOCTh (PUIIBTPALMU METAHA MPUHUMAIOT
OUYEHb BBICOKHE 3HAYEHMsI, IPOHUIIAEMOCTb YISl CTPEMUTEIBHO PACTET — MPOUCXO-
JUT BBIHOC YIJIsl U 00pa30BaHUE MOJIOCTH B YTOJBHOM ILIACTE, UIMHA KOTOPOMl 10CTH-
raet 6,75 M IIpu JJaHHBIX YCJIOBUSIX.

Macca BBIOPOIICHHOTO YTJIS MTPH MIUPUHE BEIPAOOTKH 4 M cocTaBisieT 75,0 T.

3areM poCT MOJOCTH OCTAHABIMBAETCS (pUC. 3 1), CKOPOCTH TE€UYECHHsI ME€TaHa Ma-
JAI0T, JABJICHUE METAHA B YIOJBHOM IUIACTE MPOJOJIKAET MEJIEHHO CHUXKAThCA —
r€OMEXaHUYECKHE MPOLECCH] U MPOLECC TEYEHHUS I'a3a BO3BPAILAIOTCS K KBAa3UCTalU-
OHAPHOMY PEXUMY.

Bpems npoTtekanust auHaMmudeckoro mnpouecca — 10 c.

[IpoBeneM cepuio BBIYMCIHUTEIBHBIX JKCIIEPUMEHTOB, KOTOPbIE MO3BOJIMIU Obl
OpPOCIEIUTh U3MEHEHUE T'€OMEXaHWYECKUX MapaMeTpoB Ha JBUXKYyLIEMCS (pOHTE
pa3pylLICHHs B TEUEHUE BPEMEHU MTPOTEKAHUs ra30JMHaMUYECKOro siBiaeHus. 13 pac-
CUMTAaHHBIX MACCHUBOB JIaHHBIX BblOepeM 3HaueHus mapameTrpa Q (puc. 4), mapamer-

pa P (puc. 5) u npuBeeHHON MakCUMaIbHOU (pUC. 6) KOMIIOHEHT TEH30pa TJIABHBIX
HaIIpSUKEHUM BIOJb MPSIMOM, MPOXOMSIIEN TOPU30HTAIBHO IO LEHTPY YIOJBHOTO
IJ1aCTa.

JInst cpaBHEHHUS psSIZIOM NPUBEICHBI TAKUE K€ JAHHBIE MPU MPOTEKAHUU paccMmart-
PHUBAEMBIX IPOLIECCOB B HEHAPYIIEHHOU 30HE.

B HenapymenHoit 3oHe, puc. 4 0, MaKCUMyM pPa3HOKOMIIOHEHTHOCTH IIOJIS
HaMPsHKEHU CO BpEMEHEM MEJICHHO OTOABHUTAETCS OT 320051 BHIPaOOTKH, YTO TOBO-
PUT O TOCTENEHHOW pas3rpy3ke Mpu3abO0WHON YacTH yroibHOrO IjlacTa U POCTe
GUIBTPAIIMOHHON MPOHUIIAEMOCTH B 3TOU 30HE.

[Ipu nuHamMuYEeCKOM XapakTepe NPOTEKaHUs IIpoLecca MepepacnpeaeaIeHus HOJIs
HaANPsHKEHUH BOJIM3M TEKTOHMYECKOTO HapyIIeHUs, pucC. 4 a, MUK Pa3HOKOMITOHEHT-
HOCTH B TE€UEHHUE MEPBBIX § C OTOJABHUraeTcs OT 32005 HA PACCTOSIHME OKOJIO 2 M 3a
KaXAbI€ 2 ¢. DTO COOTBETCTBYET POCTY MOJIOCTH Pa3pyILICHUS HA CTAAUU MPOTEKAHUS
BBIOpOca. 3aTeM ckopocTh mnporecca usmenennss HJC Ha gpoHTe paspyiieHus CHU-
KAETCsl, POCT IMOJOCTH Pa3pyLICHUs 3aMEIJISETCs, Ta30JMHAMUYECKAN MMPOLECC Ie-
PEXOOUT HA CTAJUIO 3aTyXaHUA.

[Tapamerp P xapakTepu3yeT CTENEeHb pa3rpy3Kd MacCHBa OT TOPHOTO JIaBJICHUS.
Ha puc. 5 6 Mbl BUguM, Kak MEJJICHHO TIPOMCXOJIUT ATOT MPOIECC B HEHAPYIICHHON
30HE YTOJIBHOTO ILIACTa.
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Pucynok 5 — Pacnipesiesienue 3HadeHuii napamerpa P
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6) Paccronamue o 3aboa svipabotem, m

a) BOJIM3U TEKTOHUYECKOr0 HapyllIeHus; 0) B HEHapyIIEHHOH 30He

Pucynok 6 — Pactipenencare 3HaueHUH PUBEICHHON MaKCUMaTbHOW KOMIIOHEHT
TEH30pa IJIABHBIX HAIPSKEHUN

BOau3u TEKTOHUYECKOTO HApyLIEHUs pa3rpy3Ka MaccHMBa MPOUCXOAMUT B JUHA-
MHUYECKOM PEXHUME, PUC. 5 a, BMECTE C POCTOM IOJIOCTH pa3pyuieHus. Ha craguu 3a-
TyXaHUs Ta30JUHaMHUYECKOTO siBieHus, 10-12 ¢, 3TOT nmpouecc Bo3Bpamaercsa K KBa-
3UCTALIMOHAPHOMY PEXUMY.

[Ipu npoBeaeHnn BoIpaOOTKHU MO HEHAPYIIEHHOMY YTOJIbHOMY IIACTy MAaKCUMYM
HANPSDKEHUH TOCTENEHHO OTCTyHaeT OT 32005 BIIIyOb TOPHOTO MaccuBa, puc. 6 6. Bo
BpeMs MPOTEKaHUs Ia30AMHAMUYECKOTO SIBJIEHUS, B KaKIblii MOMEHT BPEMEHU MaK-
CUMYM HampsDKEHUN HaXOJUTCS Iepes BHOBb 00pa30BaHHOM CBOOOAHON MOBEPXHO-
CTBIO TOJIOCTH pa3pylieHus, puc. 6 a.

BoIBOJBI.

[Ipu ananuze pe3yabTaTOB YHMCIEHHOTO MOJEIMPOBAHUS CBSI3aHHBIX IMPOLIECCOB
U3MEHEHHUS] HANpsSKEHHO-Ae(POPMUPOBAHHOTO COCTOSIHUSL TPELIMHOBATO-TIOPUCTOM
cpenbl U (pUIbTpallMy METaHA B YTOJIBHOM IUIacTe B 3a00€ OJMHOYHOMN TOPHOM BhIpa-
OOTKH ITOKa3aHO, YTO

- 3TU MNPOLECCHl MPOTEKAIOT B JIWHAMHYECKOM PEXHME B HApPYIICHHOH 30HE
YTOJIBHOTO TJ1acTa BOJIM3U TEKTOHUYECKOTO HapyIICHUs, & B HEHAPYIIICHHON 30HE — B
KBa3HCTALIMOHAPHOM PEXUME;

- B HEHApYILIEHHON 30HE N€OMEXaHHYECKUE MapamMeTpbl U3MEHSIOTCS MEJJICHHO,
YTO TOBOPUT O MOCTENEHHOM pa3rpy3Ke Npru3ab0iHON YacTH YroJIbHOTO IJ1acTa;

- IPY JUHAMUYECKOM XapaKTepe MPOTEKAHUs MPOLIECCa IEPEePaACIPEACIICHUS MO
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HaIpsHKEHUN BOJMU3M TEKTOHMYECKOTO HAPYIIEHUS MUK Pa3HOKOMIIOHEHTHOCTH, TaK
&Ke, Kak 1 MaKCUMYM HamnpsDKeHH, B TeYeHUE NIEPBBIX § ¢ OTOJBUraeTcs OT 32005 Ha
PACCTOSTHUE OKOJIO 2 M 3a KaxJble 2 ¢. DTO COOTBETCTBYET POCTY IMOJOCTU pa3pylie-
HUS Ha CTaJuU MPOTEeKaHus BbIOpoca. 3aTeM ckopocTh npoiiecca namenenust HJIC Ha
(GbpoHTe pa3pylIeHUs] CHUXKAETCS, POCT MOJOCTH Pa3pyLICHUsI 3aMeISIeTCsl, Ta30/11-
HAMUYECKU MPOIIECC MEPEXOIUT HA CTAAMUIO 3aTyXaHHUS.
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AHoOTaNiA. Y CTaTTi po3MJISIHYTI HECTAIllOHApHI 3B'A3aHi MPOLECH MPYKHO-TJIACTUYHOI 3MiHU
HaIpy>XeHO-Ae(OPMOBAHOTO CTaHy TPIMIMHYBATO-TIOPUCTOTO CEPeOBUINA Ta (PUIbTpalii MeTaHy
HABKOJIO OJJMHOYHOI TpHUYOT BUPOOKH y BUKUAOHEOE3MMeUHii Ta y HenopyuieHii 3oHax. Ilpu upo-
My BpPaxOBYBaBCSI BIUIMB CITiBBiTHOIICHHS KOMIIOHEHT TEH30pa TOJIOBHHUX HAINpPYXEHb Ha 3MiHY
MIPOHUKHOCTI MAaCHUBY.

HaBeneno posmnoain 3HaueHb MapaMmeTpiB, M0 XapaKTePU3YIOTh PI3SHOKOMIIOHEHTHICTH MOJIS
Hanpy>kKeHb 1 pO3BaHTAXEHHS MacHBY BiJl TPCHKOT0 TUCKY, @ TAKOXK TUCKY METaHy B Pi3HI MOMEHTH
yacy. [lokaszaHo, 1o reomexaHi4yHi 1 GUIBTpAIiiiHI MPOLIECH MPOTIKAIOTh B IUHAMIYHOMY PEXHUMI B
MOPYUIEHIN 30H1 BYTJIBHOTO IJIacTa MO0JIM3Y TEKTOHIYHOTO MOPYIIEHHS, a B HEOPYIIEeHIl 30H1 — B
KBa3iCTAI[IOHAPHOMY PEIKHMI.

Hageneno rpadiku 3MiHM reOMeXaHIYHHUX MapaMeTpiB BYTUIBHOTO IUIACTa B HEMOPYILICHIN 30H1
1 Ha pyxoMomy (POHTI pyHHYBaHHS MPOTATOM Yacy MPOTIKAHHS Ta30lMHaMIYHOTO sBUIa. [lokasa-
HO, 110 TIPH TWHAMIYHOMY XapaKTepi MPOTiKaHHS MPOLECIB MK Pi3HOKOMIOHEHTHOCTI, TaK CaMo, 5K
1 MAKCUMYM HaIpy>KeHb, IPOTIATOM IEPIINX 8 C BiJICYBAETHCA BiJ] BHOOIO Ha BiICTaHb OJIM3BKO 2 M
3a KokHI 2 c¢. Lle BinmoBizae 3pOCTaHHIO MOPOXHUHU PYHHYBaHHS Ha CTajii MPOTIKAHHS BHKHIY.
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[Totim mBuakicts nporecy 3Minu HIAC Ha GpoHTI pylHYBaHHS 3HHXKYETHCS, 3pOCTaHHS OPOKHU-
HU PYHHYBaHHS CIIOBUIBHIOETHCS, TA30JMHAMIYHHUI MTPOIIEC MIEPEXOANUTH HA CTAIiI0 3aracaHHs.
KirouoBi ciioBa: razoanHamMiyHuN mpoliec, 3MiHa HAPY>KEHOTo CTaHy, GiIbTpalis MEeTaHy.

Abstract. Time-dependent coupled processes of elastoplastic changes in the stress-strain state
of fractured porous medium and methane filtration around a separate tunnel in the prone-to-outburst
and undisturbed areas are considered in the article with taking into account impact of interaction
between principal stress tensor components on permeability changes in the rock massif.

Distribution of values of the parameters which characterize difference between components of
the stress field and rock pressure relief in the massif, and methane pressure in different time points
are shown. It is further shown that geomechanical and filtration processes are in dynamic mode in
the disturbed area of the coal seam near tectonic fault, and in a quasi-stationary mode in the undis-
turbed area.

Graphs of geomechanical parameters of coal seam in the undisturbed zone and in the moving
front of destruction show behavior of the gas-dynamic phenomena in time. It is shown that maxi-
mum difference component of the stress field, as well as maximum stress during the first 8 seconds
moves away from the face at a distance of about 2 meters per every 2 seconds at the dynamic mode
of processes. It corresponds to destruction cavity increase at the stage of the outburst progress.
Then, rate of the deflected mode change reduces in the front of destruction, growth of destruction
cavity is slowing, and gas-dynamic process proceeds to step attenuation.

Keywords: gas-dynamic processes, changing of the stress state, methane filtration.

Cmamuws nocmynuna 8 pedaxyuio 20.03.2015
Pexomenoosano xk nevamu 0-pom mexn. nayk C.I1. Muneegvim
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Annoranusa. llenpio uccrnenoBanuii ObUTM aHaIU3 W 000OIIECHHE MaTEPHAIOB (DU3NUECKUX
CBOMCTB TOPHBIX MOPOJ U pyl KpHBOPOKCKOro kKene30pyaHOro paiioHa U MPHIIETAIOIINUX TEPPUTO-
puii. M3yueHsl u cucteMaTu3upoBaHbl CBEEHUS MO AU(PepeHInaiy IIOTHOCTHBIX U MarHUTHBIX
XapaKTepUCTHKAX MPOTEPO30HCKUX U apXeHCKUX MeTaMOp(HU30BaHHBIX 0CaI0UYHO-BYJIKAHOTE€HHBIX,
yIbTpaMeTaMOPPUUECKUX U UHTPY3UBHBIX OPO/I.

B crathe mpuMmeHeHa eauHas MeTOJIMKa O0OpaOOTKH pPe3yNbTaTOB HM3MEpPEHHH (PH3MUECKUX
CBOMCTB 1Mo TeppuTopuu Bcero CpeaHenpuaHenpoBckoro peruona. Mudopmanus g ucciaenona-
HUll Obula coOpaHa M3 MPOU3BOJCTBEHHBIX I'€OJOTMUYECKUX M Te0(PHU3MUECKUX OTYETOB M JHUTEpa-
TYPHBIX UCTOYHHKOB. AHAIN3 UMEIOIMUXCS (PAKTHUECKUX Ie0JIOr0-re0pu3nYecKuX MaTepUasIoB Mo
KpuBopoxckoMy kKene3opyIHOMY paioHy MOKa3aj, 4TO I'yCTOTa PacIoyIoKeHHs MPOOYPEHHBIX Ha
IUIOUIAIM CKBAaXXMH HEPaBHOMEpHA M coOoTBeTcTBYeT Mmacmtadam ot 1:100000 go 1:50000. B pe-
3yJIbTaTe U3y4eHUs! (PU3NUECKUX CBOMCTB KPUCTAJUIMYECKUX MOPOA ObLIa BBITOJHEHA METPOPU3H-
gyecKasda KJ'IaCCH(i)I/IKaHI/If{ nopoa. BBI)IeJ'IeHBI NETPOIIOTHOCTHBIC U METPOMArHUTHBIC I'PYIIIBI ITOPOJ
C YYETOM 3aKOHOMEPHBIX CBSA3eH MeXly (PU3HMUECKUMHU CBOMCTBAMHU, COCTABOM U TEKCTYpOH MOPO/I,
OTpaXkalolllie yCIOBHUS MX 00pa3oBaHus, JUTOreHe3a W Meramopdusma. Vcnonb3zoBaHue cyiie-
CTBYIOIIEH CHUCTEMBI T'€0JIOTO-Te0(hU3NYECKIX KPUTEPUEB BBIJCICHHS (pOpMalUil MO3BOJIMIO KOH-
KpETU3UPOBAaTh BO3MOKHOCTH HCIIOJIb30BAHUS METPOPUZUKHU MPH U3YYEHUH TEKTOHUKH U CTPYK-
TYpPHO-

BELIECTBEHHBIX KOMILIEKCOB KpHUBOPOKCKOTO >KEIe30pyIHOr0 pailoHa W MPUJIETaloluX TEPPUTO-




