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AnHortanus. Paiion 3amangnoro Jlonbacca OTHOCHUTCS K OJHUM M3 CaMBIX CJIOKHBIX IO TOPHO-
re0JIOTHYECKUM YCIOBUSIM. B pesynpraTe 0OBOJHEHHOCTH BMEILAIOIIUX MOPOJ MPOUCXOAUT HX
pa3MoKaHue, OTeps YCTOMYMBOCTH KOHTYpa BHIPAOOTKH, 00pyIlIeHHE TPUKOHTYPHBIX MOPO/I.

Jliia rccneaoBaHus Mpoliecca U3MEHEHUS MoJiel HaNpsH>KEHUH U MPOHUIIAEMOCTH BOKPYT BhIpa-
OO0TKH C paMHOI U aHKEPHOM KpPEIbIO B YCIOBUAX PACIOJIOKEHUS B KPOBJIE OOBOJHEHHOTO YrOJb-
HOTO MPOIUIACTKAa HCIOJIB30BaJCs METOJ MareMaTHueckoro MmojenupoBanus. I[IpoBenena cepus
BBIYMCIUTENBHBIX 3KCIIEPUMEHTOB Ul Pa3JIMYHbIX 3HAUEHUN PAacCTOSIHUS MEXAYy KpOBJeH BbIpa-
00TKH ¥ OOBOJHEHHBIM YrOJIbHBIM IpoIutacTKoM. [IpuBeneHbl pacrpenenaeHus] pacueTHbIX 3Hade-
HUN T€OMEXaHUYECKUX MapaMeTpOB M 30H HEYNpyrux AedopManuil BOKPYr TOpHON BBIPAaOOTKH B
paccMaTpuBaeMbIX CilydasX. BhINOTHEHO cpaBHEHHE 3HAYEHHUH (QUIbTPALIMOHHONW MPOHUIIAEMOCTH
MOPOJ KPOBJIM BBIPAOOTKH, 3aKPEIUICHHON paMHON M aHKepHOU kpenblo. [lokazaHo, 4to nmpumeHe-
HUe aHKepHOU kperu Ha 25-30 % cHmXaeT pa3HOKOMIIOHEHTHOCTD ITOJIs1 HanpsbKeHui 1 Ha 25-35 %
— 3HaYeHHE MPOHUIIAEMOCTH B KPOBJIE TOPHOM BBIpaOOTKH. AHKEpHas Kpelb CACPKUBAET pa3BUTHE
TPEIIMHOBATOCTH BOKPYT BBIPAOOTKH, COXpaHSET BMEIIAIOIIKe MOPOJIbl B IPUPOIHOM, MOHOIHT-
HOM COCTOSTHHH, MOBBIIIAET YCTOMYMBOCTh TOPHOM BBIPAOOTKH, J1aXKe €ClId B €€ KPOBJIE Paclolio-
’KE€H 0OBOIHEHHBIN YTOJbHBIN MPOTIACTOK.

KiioueBble ¢ji0Ba: BOJONPUTOK B TOPHYIO BBIPAOOTKY, YUCIIEHHBIE METObI PacyeTa, aHKepHOE
KpeIUIeHHUE.

3anaaneiii JloHOacc MpUHAAIEKHUT K YUCITY BECbMa CBOCOOPA3HBIX U CIOKHBIX 10
TOPHO-T€OJIOTUYECKUM YCIOBUSIM PAMOHOB. YTOJIbHBIE MECTOPOKIACHUS OTHOCATCS K
OTJIOKCHMSIM HIDKHETO M CpeaHero kapOoHa. B cTpoeHWM TPOIyKTUBHOW TOJIIU
palioHa UMEIOTCS KPUCTAUIMYECKHUE MOPOJIbl TOKEMOPUS U OCaJOYHbIE TOPOIBI Je-
BOHCKOW, KAMEHHO-YT'OJIbHOW, TPUACOBOM M TOPCKOM CUCTEM, MEPEKPBITHIX TPETUY-
HBIMU U YETBEPTUYHBIMU OTJIOKEHUSIMU.

B ycnoBusix maxt 3anaanoro Jlonbacca nporecchl TpelnHO0Opa30BaHus 3HAY U-
TEJbHO MOBBIIAIOT (PUIBTPALMOHHYIO CIIOCOOHOCTH BMEILIAIOIINX MTOPOJ U CIIOCO0-
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CTBYIOT aKTUBU3AIMU THAPABIMYECKON CBSI3M MEXIY KAaMEHHOYTOJIbHBIMU U TIO-
CTKapOOHOBBIMU BOJIOHOCHBIMU TOpPU30HTaMHU. BennunHa NPOHUIIAEMOCTH Hapy-
IIEHHBIX BMEUIAIOIINX MOPOJT BO3pacTaeT B 30HE MOApa00TKU HA JIBA-TPU MOPsIKA.

B pe3ynbrare 00BOJHEHHOCTH BMENIAIONIUX MOPOJ MPOUCXOIUT UX pa3MOKaHUE,
MOTEPS] YCTOMYMBOCTU KOHTYpa BBIPAOOTKH, OOpYIIEHUE MPUKOHTYPHBIX mopo. I1o-
JABIISIONIEE YMCIIO OCJIOKHEHUN M aBapuil B TOPHBIX BBIPAOOTKAX CBSI3aHO C BOJIO-
MPOSIBJICHUSMU TIPU MOJIPA00TKE BOJIOHOCHBIX MOPO/I.

Ha maxrtax [1O "IlaBnorpamyrons" 70 % 3aBanoB JiaB CBsI3aHbI C BOJOIPOSIBIIE-
HUSMU B OYMCTHBIX BbIpaOoTkax. [loTepu qoObIYM yIJig MO 3TUM MPUYUHAM JOCTH-
raroT 00JbIIUX 00HeMOB. PabOTHI 110 JIMKBUIAIIMK TTOCIIEACTBUNA OOBOJIHEHUS TPYIO0-
eMkH U omnacHbel. OHU TpeOyIoT pa3paboTKH CHeIUaIbHbIX MEPONPUITU NIt obec-
NEeYEHUsI OXPaHbl Tpyaa padounX, 3aHATHIX HA BOCCTAHOBUTEIBHBIX padoTax. [losTo-
My g 3anagHoro JloHOacca akTyanbHa 3ajladya MpPOTHO3a BOJOIPOSIBICHUM U
YMEHBIIICHUSI UX MaryOHOTO BIUSHUS HAa COCTOSIHUE TOPHBIX BHIPAOOTOK.

B cBsi3u ¢ 3TUM 118716 pabOTHI COCTOUT B U3YYCHUU BIMSHUS BHICOTHI PACIIOIOKE-
HUs OOBOJTHEHHOTO TIJIacTa B KPOBJIE BHIPAOOTKM HAa €€ YCTOWYMBOCTb M Ha MPOHHU-
I[TaEMOCTh BMEIIAIONIUX TTOPO/I IIPU PA3HBIX CIIOCO0aX KPETJICHUS.

PaccmoTpum n3MeHeHHE MOJIST HaNpsHKEHUH BOKPYT TOPHOM BBIPAOOTKH TPHU pa3-
JUYHBIX BBICOTAX 3ajieraHUs BOJOHOCHOTO CJIOSI B JBYX ClIy4asiX: KOrja BhIpaOOTKa
3aKperieHa paMHOW M aHKepHOU Kpemnblo. HanpspkeHHo-1ehopMUpOBaHHOE COCTOS-
HUE MOPOJHOTO MAaCCHUBA B OKPECTHOCTU FOPHOM BBIPAOOTKH OMHUCHIBAETCSI CUCTEMOM
ypaBHeHuit [1]

O-ij,j + Xi (t) = 0,

IJ€ 0jjj — IPOM3BOAHBIE OT KOMIIOHEHT TeH30pa HanpspkeHu no X, Yy, MIla/m; Xi(t) —
N 3
NPOEKIIMK BHEIIHUX CUJI, IEUCTBYIONIUX HAa €AMHUITY 00beMa TBepAoro tena, H/m™.
['paHnyHBIE yCIIOBUSA:

Uylg, =0 Uy o, =0;

rae U; — nepeMenieHus, M; )3 — BEpTUKaJIbHbIC T'PAHULIBI BHEUIHETO KOHTYpa; ) —
TOPU30HTAJIBHBIE TPAHULIBI BHELTHETO KOHTYpA.

3amada pemiaeTcsi B yNpyro-miacTHYeCKOM MOCTaHOBKE. {1 MaTeMaTH4ecKoro
ONMCAaHMS MPOLECCa NEPEX01A TOPHBIX MOPOJ B HAPYLIEHHOE COCTOSIHUE NMPUMEHSET-
cs ycsoBue npoyHoctu Kynona-Mopa, KOTOpoe yYUTBIBAET BO3MOXXHOCTh BO3HUKHO-
BEHUS Pa3pyIICHUS B Pe3yJbTaTe KaK CJIBHTa, TaK U OTpbIBa [2].

Jliist ananw3a HanpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS TTOPOJHOTO MacCuBa B

0,03
paboTe MCIONB3YIOTCS TeoMeXaHndeckue mapameTpsl [3, 4] Q :T’ XapaKkTepu-

. . o .
3YIOIIUI Pa3HOKOMIOHEHTHOCTh MOJSl HamnpsKeHwil, u P =ﬁ, XapaKTepU3yIUN

pa3rpy3Ky MaccuBa OT TOPHOIO JaBJICHUS. 3/1€Ch ¥ — YCPEAHEHHBIN BeC BBILIETIEHkKA-
LIMX TOPHBIX MOPOJ, H/v®; H - rIyOuHa MPOBEICHUS BEIPAOOTKH, M.
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PacueTsl MpoBOAMINCH C MCHOJIH30BAHUEM METOJIa KOHEYHBIX AJIEMEHTOB [5, 6]
U1l TOpHO-reonornyeckux ycnoBuid maxTtel M. CramkoBa "TOK IlaBnorpan-
yroiup" [7].

PaccMOTpUM pasnuuHBIE CIy4Yaud PacHOJIOKEHHUS BOJOHOCHOTO CJIOs Haj BbIpa-
6otkoii: oT 0,15 M 10 2,85 M U COOTBETCTBYIOIIME UM IOJISI HAPSHKEHU BOKPYT BbI-
paboOTKK ¢ paMHOI Kpemblo, pacueTHas cxeMa IMokazaHa Ha puc. 1. B kposne BbIpa-
OOTKHM pPAacHOJIOKEHbl aJIEBPOJIUT BOJAOHENPOHUIIAEMBI; OOBOAHEHHBIA YrOJbHBIN
nporactok M = 0,4 m.
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Pucynok 1 — BojoHachImeHpli yroabHBIA MPOTUIACTOK HAT BRIPAOOTKOM

CaoiicTBa TOPOJ, UCIOJIB30BaHHBIC TPU pacyeTax, MpejacTaBieHbl B Tabn. 1. B
pe3ysbTaTe pacueToB OBUIH MMOJIYYCHBI [TOJIST HAITPSHKCHUH TSI IEPEYNCIICHHBIX BBIIIE
cirydaeB (puc. 2), ¥ 30HBI HEyIpyrux aedopmanmii (puc. 3).

Tab6muma 1 — CBoiicTBa MopoI

Monaynsb ym- Kosddunument Clieretme Vron Bayrpen- | IIpouHocTs
ITopona pyrocry, E, Hyac(:OHa, HC MIIa ’ HETO TpEeHUH, Ha pacTIx.,
MIla 1% ’ o’ o, Mlla
AprusnIuT 10* 0,26 6 30 2
Yronb 0,33*10" 0,26 2,9 40 1

W3 pucyHKa BHIIHO, 9YTO BOKPYT BBIPAOOTKH BO BCEX TPEX cliydasx copmupoBaHa
00J1aCTh TTOBBIIIIEHHON Pa3HOKOMITOHEHTHOCTH TOJIs HanpshkeHui. Ha puc. 2, a Mox-
HO BUJETHh BOJOHACHIIICHHBIN CIIOW, KOTOPBIM U3MEHSET pACHpEACICHHUE MapamMeTpa
Q BONMM3M KpOBIHM BBIPAOOTKH, TaK KaK OH MMEET Apyrue (HU3MKO-MEXaHUUYECKUE
cBoiicTBa. Ha puc. 2, 6 u3mMeHeHus Tak )K€ MPHUCYTCTBYIOT, HO MEHEE 3HAYUTEIbHBI
13-3a OOJbINeH yAaICHHOCTH 0OBOTHEHHOTO MPOIIACTKA OT BhIpaOoTKU. Ha puc. 2, B
MPOIUIACTOK PACMOJIOKEH MOUTH 3a Mpe/ieflaMi HApYIIEHHON 30HbI, MPAKTUYECKU HE
OKa3bIBasi BIUSHUS HA BHIPAOOTKY.
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0)

1,6
1,2
0,8
0,4

B)
a—1=0,15m0—-1=1,35M;B—1=2,55m

PucyHOKk 2 — Pa3HOKOMITOHEHTHOCTH TOJISI HAMIPSHKSHUH

a—1=0,15m;6-1=135m;B-1=2,55m

Pucynok 3 — OGnactu macTudeckux aegopmanuii

KoHTyp BBIpaOOTKH OKpy’kKaeT 30Ha HEympyrux aedopmaiuii (puc. 3), 4T0 MpH-
BOJWT K YBEJIMYCHHUIO TPEIIMHOBATOCTA BMEIIAIONINX MTOPOJI, MX PACCIOCHHUIO M Pa3-

PYLIEHUIO.
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[Toctpoum rpaduku mapamerpa Q, XapakTepuU3yIOUIEr0 Pa3HOKOMIOHEHTHOCTH
MOJIsI HAMPSDKEHUH, B 3aBUCUMOCTH OT BBICOTHI PACMOJIOKEHUST 0OBOJIHEHHOTO TMPO-
MJIACTKA HaJ BhIpaOOTKOMU (puc 4).
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Pucynoxk 4 — I'paduku 3naueHuit napameTrpa Q B KpoBJIe BEIPAOOTKH ¢ paMHOM KPETbIO IS pas-
JIMYHBIX BBICOT PACIIONIOKEHUSI OOBOTHEHHOTO MPOILTACTKA

OTtcroja MOXXHO YETKO BHJIETh XapaKTepHOE CHIDKEHHWE 3HaueHud mapamerpa Q
Ha y4JacTKe OOBOJIHEHHOIO MPOILIACTKA, KOTOPOE PACTET MPU MPUOIMKEHUH €ro K
BBIPA0OTKE U COOTBETCTBEHHO IMPH YJAJICHUH OT BIPAaOOTKU CHUXKACTCS.

Teneps paccMOTpUM pa3aUYHBIE CIy4au PACIOIOKEHHUS BOJIOHOCHOIO CJIOS HaJ
BBIPA0OTKOM U COOTBETCTBYIOIIME MM TIOJISI HANpPSKEHUN BOKPYT BBIPAOOTKHU C aH-
KepHOH Kpembio. B pesynbprare pacueToB OBUIM TOJYYCHBI TOJIS HANPSKECHUN IS
IEPEUYHMCICHHBIX BBIIIC ClTydaeB (puc. 5), ¥ 30HBI HEYIpyTrux aedopmanuii (puc. 6).

B 60kax u kpoBiie BEIpaOOTKH C aHKEPHOH KPEMbI0 30HA HEYNPYTUX JedopMaIiuii
3HAYMTENIPHO YMEHBIIIAETCS 1O CPABHEHUIO C BBIPAOOTKOMW, 3aKPEIUICHHOW paMHOM
KpeIblo, B KPOBJIE MCYe€3aeT 00JIaCTh MOBBIIEHHON Pa3HOKOMIOHEHTHOCTH — 00Opa-
3yeTcsl IEPEKPHITHE U3 HEHAPYUIEHHBIX, HEIPOHUIIAEMBIX Nopo (puc. 5).

[TonoxeHne BOJOHOCHOIO CJIOSl B 3TOM ClIy4yae BIMSET Ha pacIpelesIeHUE apa-
MeTtpa Q ToNbKO BOJIM3HM KpOBIHM BhipaOboTkw, mpu | = 0,15 m. Ha puc. 5, a MoxHO
YETKO BHUJETh BOJOHACHILICHHBIN CJIOU, KOTOPBIM U3MEHSET Pa3HOKOMIIOHEHTHOCTh
noJis HanpspkeHud. Ha puc. 5, 6 n3MeHeHus: mpakKTHYeCKH OTCYTCTBYIOT M3-32 00Jb-
el yajJeHHOCTH MPOTIacTKa OT BeIpaboTku. Ha puc. 5, B mporiacTok pacronokeH
MOYTH 3a MpeJeaMu HapyIIeHHOW 30HbI, HE OKa3bIBas BIUSHUS Ha BRIPAOOTKY. B pe-
3yJbTAaTE pacyeTa YCTAHOBIICHO, YTO MPHU MCIIOJI30BAHUN AaHKEPHOI'O KPEIUICHUS MO-
JI0KEHHUE BOJOHOCHOIO MPOIUIACTKA BIMSAET HA PA3HOKOMIIOHEHTHOCTH IOJISL HAmps-
KEHUU TOJBKO BOJIM3U MOBEPXHOCTHU BBIPAOOTKHU M HE BIUSAET HA pa3Mepbl 30HbI MJia-
CTUYECKUX JlepopMalinii n3-3a ee Majoro pasMepa, MEHbILIET0, YeM HayajdbHas BBICO-
Ta pacmolioxkeHus nporutactka (0,15 m).
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a—-1=0,15m;6-1=135m;B-1=255m

PucyHOK 5 — Pa3HOKOMITOHEHTHOCTH ITOJIsI HAITPSDKEHUH, 3HaYeHHs mapamerpa Q

a—-1=0,15m;6-1=135m;8—-1=255m

Pucynox 6 — O6nactu mnacTuueckux aedopmaruii
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[Toctpoum rpadguku napamerpa Q B KpoBii€e BbIpaOOTKHU ISl Cloydas, KOrja oHa
3aKpemieHa aHKepaM{, B 3aBUCHUMOCTH OT BBICOTHI MPOIUIACTKA HaJ BbIPAOOTKOU

(puc.7).
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Pucynox 7 — I'paduku 3HaueHmii mapamerpa Q B KpOBIIE BEIPAOOTKU C aHKEPHOH — KPEMBIO JIIs
Pa3IUYHBIX BBICOT PACIIOJIOKEHHS 0OBOIHEHHOTO MpOoIlIacTKa

Ha puc. 7 BuanM BIHsSHHE aHKEPHOUW KPEIH M YCTPAHEHUE PE3KUX TIeperajioB 1mo-
ISl HallpsDKEHWH Ha yJacTKE BOJOHOCHOTO MPOIUTACTKA, M B IIEJIOM CHUKCHHE 3HAYe-
HUI pa3HOKOMIIOHEHTHOCTH. MakcuMasbHbIe 3HaUeHUs napamerp Q mpuHUMAET npu
OJTM3KOM PpAaCITOJIOKEHUH BOJIOHOCHOTO CJIOSI K KPOBJIE BHIPAOOTKH U ITOCTETICHHO
CHIDKAETCS TIPU €T0 OTJAJICHUH.

CpaBHuM cpename 3HaueHUs mapameTpa Q B kposie, Ha yuactke 0-3,5 M ot mo-
BEPXHOCTH BBIPAOOTKH, I CIydaeB KpPEIUICHUS PAMHOH W aHKEPHOW KpPETbio
(puc. 8). Bugum, 4T0 pa3HOKOMIIOHCHTHOCTH TTOJISI HAMPSKCHHUIA B CIy4ae UCIOIb30-
BaHMsI aHKepHOU Kpenu cHuxkaetcs Ha 25-30 %.
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1 — 6e3 aHkepa; 2 — ¢ aHKEpOM

Pucynox 8 — Cpennee 3HaueHue napamerpa Q B KpoBiie BEIpaOOTKU
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QuinbTpallMOHHAs IIPOHULIAEMOCTb CPEAbl SABIIACTCS BAXKHEHILEH XapaKTEpUCTU-
KOM, ONpeensioleil 3HaueHue mapaMeTpoB mpoliecca ¢puiabTpanuu. M3sectHo, 4TO
MIPOHUIIAEMOCTh TBEPABIX TEJl 3aBUCUT OT HaIpPSKEHO-Ie(POPMUPOBAHHOIO COCTOS-
HUS, B KOTOPOM OHHM HaxozsaTcs. Jljig pacuera MpOHULAEMOCTH B TOPHOM MacCHUBE
BOKPYT' BBIPAOOTKHU C YYETOM €0 HAIpPsHKEHHOTO COCTOSHUS OyeM CUuTaTh, 9to [8]:

- B HeTpOoHyTOM ropHoMm MaccuBe K =0 mpu Q <0,6;

- B 30HE ynpyrux Jnedopmanuii MU pPaBHOKOMIIOHEHTHOrO CXaTus (IpH
Q<07; P>025) k=0 ;

- B 00JJaCTH HAa4YaJIbHOTO TPEIIMHOOOPA30BaHUSI OTJEIbHbIE TPEUIMHBI HE CBA3AHBI
apyr ¢ apyrom, ipu 0,7 <Q <0,8 K =Kyin;

- B 00JIACTM MHTEHCUBHOI'O TPEUIMHOOOPA30BAHUSIMMEET MECTO HEYIpPaBIsEMbIii
pPOCT TpEeUINH, Ha IaHHOM CTaJuu OBICTPO YBEIMUYMBAIOTCS Jepopmanuu 3a cuer pac-
NPOCTPAHEHUs] TpeUIMH U pa3pbixicHus [9]. B o0macTu MHTEHCHBHOTO TPEIIUHOOO-
pa30BaHus MPOUCXOIUT POCT KOIP(PUIIMEHTA IPOHUIIAEMOCTH Ha 2-3 mopsiika B pas-
JMYHBIX opojax. B ool 3oue nmpu Q> 0,8 k =e2%4%;

- B 00J1aCTH pa3pyllIeHUs TOPHBIX OPO TPOUCXOAUT PE3KOE YBEIMUCHHUE TIPOHU-
11aeMOCTH K = Ky 5, TIpH P <0,1; Q > 0,8.

Ncnonws3ys 3TH COOTHOIIEHUS, OBUIM PAaCCUYUTAHbI 3HAYEHUS TPOHUIIAEMOCTH JIJIs
BCEX PAaCCMOTpPEHHBIX ciydaeB. Ha puc. 9 mpuBeaeHbl pe3ynbTaThl CpaBHEHUS Cpe-
HEW NMPOHUIIAEMOCTH B KPOBJI€ BbIpaOOTKHU, Ha yyacTke 0-3,5 M OT MOBEPXHOCTHU BHI-
paboOTKH, MPU PAMHOM U aHKEPHOM KpEIUICHUH.

Cyas no pesynbTataMm Ha rpaduke, MOXKHO CIENaTh BBIBOJI, YTO MPOHUIIAEMOCTD
CYILIIECTBEHHO, Ha 25-35 %, cHU3MIACh MOCie MPUMEHEHUS aHKEPHON Kpemu.

0,65 .

0,6

IIponumaemoctsb, M/Ia
(=}
i
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BbicoTa BOJ0OHOCHOTO €105 HA Y
BBIPa00TKOIL, M

1 — 6e3 aHkepa; 2 — ¢ aHKEpOM

PI/ICYHOK 9-— CpenHee 3HAYCHUC MMapaMeTpa NPpOHUIACMOCTH B KPOBJIC BBIpa6OTKI/I
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BeiBoabl. B pesynbrare ananusa pe3ynbTaTOB BBIYMCIUTEIBHBIX SKCIIEPUMEHTOB
MIOKAa3aHO CIEAYIOLIEe.

Bokpyr BbIpabOTKH ¢ paMHON Kpemnbio (GOpMHUpPYETCs 001acTh MOBBIIIEHHOW pa3-
HOKOMIIOHEHTHOCTH M0JIs HanpsbkeHUi. KOHTyp BBIpaOOTKH OKpY’KaeT 30Ha HEYIPY-
rux aepopManuid, 4TO IPUBOJIUT K YBEIUUYECHHUIO TPEUIMHOBATOCTA BMEIIAIOIIUX M1O-
pOJ, UX PacCIOEHUIO U pa3pylieHno. OOBOAHEHHBIN NPOIUIACTOK BIUAET HA pacipe-
JIEJICHHUE TOJIsSI HANIPSKEHUN M pa3Mepbl 30HbI HEYNpyrux aedopmaruii, a, 3Ha4uT, U
YCTOMYMBOCTH BBIPAaOOTKH, Ha paccTosHuu 0-1,5 M OT MOBEPXHOCTH, KOT/1a HAXOAUT-
Csl B 30HE MHTEHCUBHOM TPEIIMHOBATOCTH.

B Ookax 1 KpoBiie BbIpaOOTKH C aHKEPHOM Kpemnbio 30Ha HEYNpyrux aedopmanuit
3HAYUTEIBHO YMEHBIIAETCSI, B KPOBJIE UCUE3aET 00JACTh MOBBIIICHHONW Pa3HOKOMIIO-
HEHTHOCTH — 00Opa3yeTcsl NMepeKphITHE U3 HEHAPYLIEHHBIX, HEMPOHUIAEMBIX MOPO/I.
[Ipy MCHONB30BaHUKM AHKEPHOI'O KPEIUICHUS TMOJO0XKEHHUE BOJAOHOCHOTO MPOIUIACTKa
BJIMSIET Ha Pa3HOKOMIIOHEHTHOCTb TOJII HAIMPSKEHUH TOJBKO BOJIU3M MOBEPXHOCTHU
BeIpaboTKH (0-0,5 M) 1 HE BIUSAET HA pa3Mephl 30HbBI IIACTUYECKUX AehopMalvii U3-
3a ee MaJioro paMepa, MEHbIIEro, Y4eM HayaJlbHasl BHICOTA PACMOJIO0KEHHUS IPOILIACT-
Ka.

[Ipumenenue ankepHoi kpenu Ha 25-30 % cHWKaeT 3HaYEeHUE PA3HOKOMITOHEHT-
HOoCcTU U Ha 25-35 % — mpoHMIIAEMOCTH B KpPOBJE TOPHOM BBIPAOOTKU. AHKepHas
Kpenb CAEPKUBACT Pa3BUTHE TPEIIMHOBATOCTH, COXPAHSIET BMEIIAIOLIUE MOPOJbI B
OPUPOJHOM, MOHOJIUTHOM COCTOSIHUU, IOBBIIIAET YCTOWUYMBOCTh TOPHOM BBIPAOOTKH,
Jla’ke €CJIM B €€ KPOBJIE PacoJIoKeH OOBOIHEHHBIN YTONbHBIN MPOMJIACTOK.
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AnoTtanis. Paiion 3aximHoro JlonH6acy BITHOCHTBCS 10 OJAHHMX 3 HAWCKIAJHINIUX 33 TIPHUYO-
re0JIOTTYHUMH YMOBaMH. B pe3ynbTaTi 00BOJHEHHS MOPiJ, 10 BMIIIYIOTh BUPOOKY, BiIOyBa€eThCs
X pO3MOKaHHS, BTpaTa CTIMKOCT1 KOHTYPY BUPOOKH, 0OBaJIEHHS TPUKOHTYPHHUX MOPII.

Jlyis MOCHiPKEHHS Mpoliecy 3MIHU TOJIIB HaMPYXKeHb 1 MPOHUKHOCTI HABKOJIO BUPOOKU 3 paM-
HUM 1 aHKEPHUM KPIIUICHHSIM B YMOBaX PO3TalllyBaHHS B MOKPIiBIi OOBOAHEHOTO BYT'UIBHOTO IMPO-
IUTACTKY BUKOPUCTOBYBABCS METOJI MaTEMAaTUYHOTO MojietoBaHHs. [IpoBeneHo cepito o0unciroBa-
JTBHUX E€KCIEPUMEHTIB Ul PI3HUX 3HAYEHb BIJICTAHI MK MOKPIBICI0 BUPOOKU 1 0OBOTHEHUM BYT i-
JHHUM TIpOIUIacTKOM. HaBeseHo po3mnoin po3paxyHKOBUX 3HAUCHb MCOMEXaHIYHUX IMapaMeTpiB i
30H HEMPYXHHUX Ae(opmalliii HAaBKOJIO TIpHHYOT BUPOOKH B PO3IIIIHYTUX BHITaKaX. BUKOHAHO 1M0-
PIBHSAHHS 3Ha4eHb (UIBTPALliiHOT MPOHUKHOCTI MOP1A MOKPIBII BUPOOKH, 3aKpIMJICHOI paMHUM 1
aHKepHUM KpimieHHsAM. [loka3zaHo, 110 3aCTOCYBaHHS aHKEpHOTo KpirmieHHs Ha 25-30% 3HMKYe
PI3HOKOMITOHEHTHICTh MOJIsl HANPYXEHb 1 Ha 25-35% — 3HaueHHs MPOHUKHOCTI B OKPIBJIi TPHUYOT
BUPOOKHU. AHKEpHE KPIIICHHs] CTPUMY€E PO3BUTOK TPILIMHYBATOCTI HABKOJIO BUPOOKH, 30€epirae rip-
CbKI IOPOJIM B MPUPOJHOMY, MOHOJIITHOMY CTaHi, MIBUIIYE CTIHKICTh T'ipHUYOT BUPOOKH, HABITh
SKILO B ii MOKPIBII1 pO3TallIOBaHUI 00BOIHEHUH BYTUIbHUNA MPOIUIACTOK.

Kro4oBi cjioBa: npuruivB BoAM B TipHUYY BUPOOKY, YHCETbHI METOIM PO3PAXyHKY, aHKEpHE
KpITJICHHS.
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Abstract. The Western Donbass area refers to one of the most complicated geological condi-
tions. Due to the watering, the enclosing rocks are got soaked, mine tunnel contour losses its stabil-
ity, and marginal rocks fall.

A computer simulation was used for studying changes in the stress field and permeability
around the mine tunnels with the frame supports and roof bolting when a flooded coal brat was lo-
cated in the roof. A series of numerical experiments were carried out with different distances be-
tween the mine roof and watered coal brat. Distributions of the estimated values of geomechanical
parameters and zones with inelastic deformations around the mine tunnel are shown for the cases
under the consideration. The values of the rocks filtration permeability in the mine roofs are com-
pared for the cases with frame supports and roof bolting. It is shown that when the roof bolting is
used, difference between the maximum and minimum stress field components decreases by 25-30%
and permeability in the mine roof decreases by 25-35%. The roof bolting prevents fractures around
the mine tunnel from further development, retains enclosing rocks in their natural, solid state, and
increases the tunnel stability even when a watered coal brat is located in its roof.

Keywords: water inflow into the mine tunnel, numerical methods, roof bolting.
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AHHOTauus. B paGoTre BBINOJHEHA OLIEHKA ONTUMAJBHBIX IapaMeTpOB BUOPALMOHHOTO BO3-
JEWCTBUS Ha YIpYyrue U Heylpyrue reoMarepuansl, Ipu KOTOPBIX B cpelle JOCTUTaeTCsl MaKCUMYM
aMIUTUTY/bl HalpspkeHUi. B ciiygae Heympyrux marepuasnoB Ui ONTUMM3AalUU NPEASIOXKEH WH-
(opMaTHBHBIHM apaMeTp, XapaKTEpU3YIOIUI CTENeHb Mepelaud BUOPOIHEPTHHU MO Cpejie.

Y CcTaHOBIIEHO, YTO CpeAHsIs 3a IEPUO/ MOIIHOCTh IOTOKA SHEPTUU € yIaJIC€HUEM OT HCTOYHUKA
BUOpaIK yObIBACT MO 3KCIIOHEHLIMAILHOMY 3aKOHY Il OOJIBIIMX PACCTOSHUM, a JJIs1 MaJIbIX BHO-
CATCSl CYILECTBEHHBIE IOMPAaBKU CBOMCTBaMHU cpenbl. [lo3ToMy aHaIMTHYECKH €€ OINpeAcIuThb
CJIO)KHO U B paboTe ee onpeessuli Ha OCHOBE YUCICHHOTO pacyeTa.

AHanu3 uccie0BaHui MO3BOIMI PEKOMEHA0BATh A 3PPEKTUBHOTO PBHIXJICHHUS CMEP3ILErocs
reomarepHala HCIoJib30BaHUE PeXHMa MHOTOYaCTOTHOTO BUOPOBO3/ICHCTBUSI.
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