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AnHoTanus. Paiion 3anagHoro Jlon6acca OTHOCUTCS K OJTHUM M3 CaMbIX CJIO>KHBIX IO TOPHO-
Te0JIOTHYECKUM YCIIOBUSAM. B pesynbraTe 0OBOJHEHHOCTH BMELIAIOIIMX MOPOJ MPOUCXOIUT UX
pa3MoKaHue, MoTepsi yCTOMYMBOCTU KOHTYpa BbIPaOOTKH, 0OpylleHHue NMPUKOHTYpHBIX nopoj. [lo-
3TOMY Ba)XHO TOYHO BBIMOJIHUTH NMPOTHO3 BOJONPHUTOKA B BBIPAOOTKY B KOHKPETHBIX THAPOTEOI0-
TMYECKUX YCIOBUSAX U MPUHATH AP(PEKTUBHBIE MEPHI IO MPEAYNPEKICHUIO aBAPUMHBIX BOJIONPUTO-
KOB.

Jlns uccnenoBaHus mpoliecca U3MEHEHMsI ToJIell HanpsKeHUl, TPOHUIIAEMOCTH U BIQXKHOCTH
BOKpPYT BBIPAOOTKM C paMHON M aHKEPHOW KpPEembl0 B Pa3IMYHBIX THAPOTEOTOIMYECKHX YCIOBHUAX
HCIIOJIb30BAJICSl METOJ, MaTeMaTU4ecKoro MojenupoBaHus. PacueTHble 3HaYeHMs] BOJIONPUTOKA B
BBIpAOOTKY C paMHON M aHKEPHOM Kpernblo MOATBEP)KICHBI IaXTHBIMU HaOmoneHusmMu. [lokaszano,
YTO aHKEpHasl Kpelb CACPKUBAECT Pa3BUTHE TPEUIMHOBATOCTH, BCIEICTBUE YETO pa3Mephbl 00iacTu
(GUIbTpalluy BOKPYT TOPHOM BBIPAOOTKM YMEHBINIAIOTCS, BOJAOIPUTOK B BBIPAOOTKY CHMXaercs. B
OTJENbHBIX CIy4asiX, Korjna oOBOJAHEHHBIE IOPOJHBIE CIIOM HAXOAATCS Ha JOCTATOYHOM PacCTOSTHUU
OT KOHTypa BBIPAOOTKH, BOJOIPHUTOK B BBIPAOOTKY NMPEIOTBPAIIACTCS MPAKTHUYECKH IOJIHOCTHIO.
[ToaTomMy aHKepHast Kpenb MOXET ObITh HCIIOJIb30BaHA KaK TEXHOJOTHYECKOE CPEJICTBO CHUKEHUS
BOJIOTNIPUTOKA B TOPHBIE BBIPAOOTKH.

KutoueBble cji0Ba: BOJONPUTOK B TOPHYIO BBIPaOOTKY, UHCIEHHBIE METObI pacueTa, aHKEPHOE
KpEIUICHHUE.

Paiton 3anannoro Jlonbacca OTHOCHTCA K OJJHUM U3 CaMBIX CIIOKHBIX MO TOPHO-
r€0JIOTMYECKUM YCIOBHSIM.

© B.B. Kpykosckas, A.1l. Kpyxoecxuii, FO.A. Bunoepaoos, 2015
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B pesynpraTe 00BOJHEHHOCTH BMEUIAIOMIMX MOPOJ MPOUCXOAUT UX Pa3MOKaHUE,
HoTepsl YCTOMUMBOCTH KOHTYpa BBIPAaOOTKH, OOpYyIIEHHWE NPUKOHTYPHBIX MOPOI.
BoccranoBneHne 3KCIUTyaTallMOHHOTO COCTOSIHMSI BBIPAOOTKH, paOOTHI MO OTKAYKE
BOJIbI TPYAOEMKH, ONIaCHBI U TPeOYIOT O0JIbIINX (UHAHCOBBIX 3aTpat. [loaToMy Baxk-
HO TOYHO BBIIIOJIHUTB MPOTHO3 BOJONIPUTOKA B BBIPAOOTKY B KOHKPETHBIX THIPOI€O-
JIOTUYECKUX YCIOBUSX U NPHUHATH 3()(PEKTUBHBIE MEPBI IO MPEAYNPEKACHUIO aBa-
PUIHBIX BOJAOIIPUTOKOB.

Lens manHO# pabOTHI — MPOAHATU3UPOBATH U3MEHEHHE BOJONPHUTOKA B TOPHYIO
BBIPa0OTKY B 3aBUCUMOCTU OT TUIPOTE€OJIOTHUECKUX YCIOBUN €€ MPOBEICHUS U pac-
CMOTPETh aHKEPHOE KPEIUJIEHUE B KAYECTBE TEXHOJOTMYECKOIO CrIoco0a Mpeaynpex-
J€HUSl aBapUUHBIX BOAONPUTOKOB. JlJI1 JOCTHXKEHHUS 3TOM Lieau B pabOTE pEeLIEHBI
CIeAYIONINE 3a/laun: pa3paboTaHa MOJEIb QUIbTPALIMHU KUAKOCTH U3 OOBOHEHHBIX
CJIOEB TOPHBIX MOPOJ B BBIPAOOTKY B 3aBUCUMOCTH OT HANPSKEHHOI'O COCTOSHUSA
BMELIAIONINX MOPOJ; MPOBEIEH aHAIN3 U3MEHEHHU MOJe HanpsKeHud, GuibTpanu-
OHHOW NMPOHUIIAEMOCTH, BJIAXKHOCTH IIOPOJI; BBIIIOJHEH pacyeT BOJAOIPUTOKA B BbIpa-
OOTKY C paMHOW U aHKEPHOMN KPEMbIO B PA3IMYHBIX TUAPOTEOIOTHYECKUX YCIOBUSX.

PaccMoTpuM ropHyto BeIpabOTKY, IPOBOJUMYIO B CIIOMCTOM MAaCCHUBE TOPHBIX IO-
pOJl IIpU YCIIOBUH, YTO HEKOTOpbIE CIIOM OOBOJHEHHBIE. JlJi1 pacuera mapaMeTpoB
oOnacth  (QuUIbTpAalMM  CHaYaja T[POBEAEM  MOJECIMPOBAHHE  HAIPSKEHHO-
1e(pOPMUPOBAHHOTO COCTOSIHUSI TBEpAOoro tena. Ilpu mMoaenupoBaHnu MPUHUMAETCS
TUI0TE3a CIUIOMIHOCTH, TOPHBIA MAacCCUB CUYUTAETCS OJHOPOJHBIM B Ipeeiax Kax/o0-
r'0 MOPOJHOTO CJIOA.

HanpsixenHno-neopmMupoBaHHOE COCTOSIHME MOPOJIHOIO MacCUBa B OKPECTHOCTHU
TOPHOI BBIPAOOTKH OMUCHIBAETCSI CHCTEMON YpaBHEHUI:

Gij, j + Xi(t) =0,

e oijj j — TPOMU3BOJHBIC OT KOMIIOHEHT TEH30pa HANPKCHHWH 110 X, Y, Mlla/m;

X (t) — mpoeKuu BHENTHUX CUJI, JEHCTBYIOIINX HA €IMHUIYy 00beMa TBEPIOTO Tea,
H/M®,
['pannuHbIE yCI0OBUAL:

uX\Ql =0; Uy o, =0;

rae U; — nepemenieHus, M; )y — BEpTUKaJIbHbIE IPAHULIBI BHELIHErO KOHTYpa; 2y —

rOpU30HTAIBHBIE TPAHUIIBI BHEIITHETO KOHTYpA.

3amaya pemaercsi B yOpyro-rjacTUYecKoil moctaHoBke. J[Jisi MaTeMaTuyeckoro
OTIMCaHUs TIpoliecca Mepexo/ia TOPHBIX MOPO B HAPYIIEHHOE COCTOSIHUE TTPUMEHSIET-
csi ycnoBue npoyHoctu Kynona -Mopa, KOTOpoe YYUTHIBAET BO3ZMOXHOCTh BO3HHUK-
HOBEHUS pa3pyllEHUs B pe3yibTaTe KaK CIIBUTa, TaK U OTPhIBA.

JIsist aHanu3a HaNnps>KEHHO-A€(POPMUPOBAHHOTO COCTOSIHUS TOPOJJHOTO MacCHBa B
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Qr=21"93

paboTe HCHONB3YIOTCA TI'€OMEXaHMUYECKUE IMapamMeTphbl , XapakTepu-

3YIOIIUNA Pa3HOKOMIIOHEHTHOCTD TOJIS HANpsKEHUM, u P* = ﬁ, XapaKTePU3YIOITUI
pasrpy3Ky MaccuBa OT TOPHOTO JAaBJICHUS. 371eCh ¥ — YCPEIHCHHBIN BEC BBIIIEIICKA-
X TopHbIX opox, H/m®; H — riry6rHa IpOBENCHHS BEIPaGOTKH, M.

OuIbTpallMOHHASL TPOHUIIAEMOCTh CPEJbI SIBISICTCS Ba)KHEUIIEH XapaKTepUCTH-
KOM, OMpPENeNsIoNnIel 3HaueHUE MmapaMeTpoB Tporiecca GpuiabTpanun. M3BecTHO, 9TO
MIPOHMUITAEMOCTh TBEPJBIX TEJ 3aBUCUT OT HAIPsKEHO-Ie(POPMUPOBAHHOTO COCTOS-
HUS, B KOTOPOM OHHU HaXOJSTCA.

JIist pacdeTa MPOHUITAEMOCTH B TOPHOM MAacCCHBE BOKPYT BBIPAOOTKH C YYETOM
€ro HaNpsHKESHHOT'O COCTOSHUSA OyeM cuuTath, 9to [1]:

- B HeTpoHyTOM TopHOM MaccuBe K =0 npu Q*<0,6;

- B 30HE ymnpyrux JedopManuii W PaBHOKOMIIOHEHTHOro CxaTus (mpu
Q*<0,7; P*>0,25) k=0 ;

- B 00J71aCTH HAYaJIbHOTO TPEIIMHOOOPA30BaHUs OTACIbHBIC TPEIIUHBI HE CBSA3aHbI
apyr ¢ apyrom, ipu 0,7 <Q*< 0,8 k =Ky ;

- B 00JIaCTU MHTEHCUBHOTO TPEUIMHOOOPA30BAaHUSUMEET MECTO HEYIpaBIISIEMbIN
POCT TpEIIXH, HAa JaHHOW CTaIUH OBICTPO YBEIWUMBAIOTCSA NedopMalliy 3a CUYeT pac-
NPOCTPAHECHUST TPEIIMH W pa3pbixiieHus [2]. B o0macT HHTEHCHBHOTO TPEIIMHOOO-

pa30BaHUs TPOUCXOIUT POCT KO3 PUIIMEHTa TPOHULIAEMOCTH Ha 2-3 mopsiaKa B pa3-

*
JMYHBIX TOPOJIaX U MaTepranaxmpu. B atoit 3one npu Q*> 0,8 k = g0 20Q4.65.

- B 00J1aCTH pa3pyIIeHHs] TOPHBIX MOPOJ] TPOUCXOIUT PE3KOE YBEIUUCHHE TIPOHU-
aeMocTu K = Ky » ipur P*< 0,1, Q*>0,8.

Jliist pacuera mapaMeTpoB (PUIBTPALIMM KUAKOCTH MPUHUMAIOTCS CIIETYIOLIUE J0-
NyIEeHNUs: (QUIbTPALMOHHBIM TMOTOK CUMTAETCS W30TEPMUYECKUM, HEMPEPHIBHBIM,
Oe3HanopHbIM. B KkauecTBe HEM3BECTHOW BEIMYMHBI OyJE€M paccMaTpuBaTh BIIaX-
HOCTH W — IMPOLCHTHOC COACPKAHUC BOAbI B TPCHIMHHO-IIOPOBOM IIPOCTPAHCTBEC I'OP-
HBIX IOPO/I.

VYpaBHeHUs HEPa3pHIBHOCTH (DUIBTPAIMOHHOTO MOTOKA MPU HAJTUYHH HUCTOYHUKA
)41 663 yqua CXKUMACMOCTHU MOXKXHO IIPCACTABUTh B BUJIC!:

9 kxa—W +2 ky@ +q(t) =0,
OX ox ) oy oy

rae Ky, ky — k03 PUIIMEHTHI TPOHHUIIAEMOCTH TBepaoro Tena, mJla; ((t) — uHTEH-

CUBHOCTbh UCTOYHHKA (CTOKA) BOJIBI.
I'pannunbIE yCI0BUA:

W‘Ql =W, MQZ =Wy,

rae (; — o0JacTh HEOOBOAHEHHBIX BMEMIAIONTUX MOPOJ; (25 — BOJOHACHIIIECHHBIC



ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) I'eorexniuna mexanika. 2015. Ne120 185

CJIOM TOPHBIX IOPOJ; W; — BJIA)XKHOCTh HGO6BOI[HGHHI)IX nmopoza, Wy — BJIaXXHOCTb BO-

JIOHACBIIEHHBIX TIOPOJ.
B pe3ynbrare pemeHus cucTeMbl MaTpUYHbIX ypaBHeHHi MKD nonyyaem 3Haue-
HUS BJIIQXXHOCTHU MOPOA W, CKOpocTel (puimbTpanuu Vq, Vo1 pacxoioB Boabl Q B Ka-

KJIOU TOUKE UCCIIeyeMOU 00JIacTu.

PacdeTsl pOBOIMIIUCH C HMCIIOJB30BAaHHMEM METO/Ia KOHEYHBIX 3JIEMEHTOB [3, 4]
IUIsl TOPHO-TEOJIOTHYECKUX YCIIOBHI MpOBeAcHUSI BOCTOYHOrO0 MarucTpajibHOrO OT-
kaTouyHoro mrpeka m. uMm. CramkoBa LY «/Inenposckoe» ITAO «/TOK Ilasno-
rpaayrolib», KOTOpPbIA BHavase kpenuicsa pamHon kpenbto KIIITY 14,4, beuin Beizne-
JIEHBI TPU XAPAKTEPHBIX YYACTKA C PA3TMUYHBIMU THAPOT€OJIOTHYECKUMU YCIOBUSIMU:

- B KpPOBJIE BBIPAOOTKH PACIOJOKEHBI aJIE€BPOJIUT BOJOHEITPOHUIIAEMBIA MOIIHO-
cThi0 M=1,2 M; 0OBOJHEHHBIN YroJdbHBIN TpormacTok M=0,4 M; aneBposutr M=0,8
M ¥ O0OBOJHEHHBIN mecyaHnKk M=2,0 M (KOHEYHO-IJIEMEHTHAs CETKa IOKa3aHa Ha
puc. 1 a);

- B KpPOBJIE BBIPAOOTKH PACIOJOKEHBI aJE€BPOIUT BOJOHEIIPOHUIIAEMbIA MOIIHO-
cteio M=0,15 mM; 00BOTHEHHBIN yroJbHBIN TporiacTok M=0,4 m, puc. 1 6;

.
1 — yrosibHBIN NPOTIACTOK; 2 — MECYaHHUK
a) YJaCTOK C IByMsl OOBOJTHEHHBIMU CJIOSMH; 0) ¢ OJIM3KOJIEKANTUM YTOIBHBIM MPOIIIIACTKOM;
B) YYaCTOK C TEKTOHHYECKHM HapYIICHHEM

Pucynox 1 — lleHTpanbHBIN pparMeHT KOHEUHO-3JIEMEHTHON CETKH

- BBIpa0OTKa MepeceKaeT TEKTOHNYECKOE HAPYILIEHUE CIBUT C aMIUIUTY10i 1 M, B
KpOBJIE — OOBOJHEHHbBIEC YTOJbHBIA nporiactTok M=0,4 M u necuanuk M=2,0 M,
puc. 1B.
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B pe3ynbTaTe NMpOBEAEHHBIX JI MEPEUUCICHHBIX BBIIIE TOPHOTEOJOTMYECKHUX
YCIIOBUM pacueToB ObUIM MOJTYYEHBI paCTIpECNICHUs T0JIed HANpsHKEHUN, 3HAaUCHUM
reoMexaHnyeckux napametpoB Q* m P* u 30HBI Heynpyrux nedopmanuit, puc. 2.

W3 pucyHKa BHAHO, YTO BOKPYT BBIPAOOTKM BO BCEX TpeX ciydasx chopmHupoBaHa
00J1acTh MOBBIIICHHON Pa3HOKOMIIOHEHTHOCTH TOJIsl HarnpsbkeHuid. KouTyp BbIpaboT-
KM OKpY’KaeT 30Ha Heynpyrux aedopMaiinuii, YT0 TOBOPUT 00 YBETUUCHUH TPEIIHMHO-
BATOCTH BMEILAIOIIMX MTOPOJ, UX PACCIOCHUH U paspymieHuu. Ha ydacTke ¢ TekTo-
HUYECKUM HapyIlIeHUEM U 00J1acTh HEYNpyrux aedopManuii ¥ 001acTh MOBBIIIEHHON
Pa3HOKOMIIOHEHTHOCTH HMMEIOT TOpa3o OOJIbIIME pa3Mepbl, YEM B OCTAJIBHBIX pac-
CMOTPEHHBIX CIIy4asiX.

a) 0 6)

B)
a) y4acTOK C IByMsl OOBOJIHEHHBIMH CIIOSMU; 0) C OJIN3KOJIEKAIUM YrOJIbHBIM ITPOILIACTKOM;
B) C TEKTOHUYECKUM HapylIeHUEM

1,6
1,2
08
0,4

Pucynoxk 2 — PacnipenienieHust 3HaueHU napameTrpa Q * M 30HbI
HEYNpyrux aedopmanuit

Hcrionb3yst M3/10)KESHHBIC BBIIIE MTPUHIIAITEI B3aUMOCBSI3H TTApaMETPOB HaIpsHKEH-
HOTO COCTOSIHHSI ¥ TIPOHHUIIAEMOCTH TOPHOTO MAacCHBA, PacCUMTaeM 3HAYEHUsS KOd(-
(UITMEHTOB MTPOHUIIAEMOCTH K B KaXIOH TOYKE MCCIEAyeMOM 00J1acTH, puc. 3.

Bokpyr BbIpaboTku 00pa3yeTcsi BOAOMpOHUIIaeMast 00J1acTh, 3aXBaThIBAOIIAS BO-
JIOHOCHBIE CJIOH, BOJIa U3 KOTOPBIX OyAET mepeMenaThcsi BHYTph BoIpaOb0TKH. B miep-
BOM cllydae, puc. 3 a, 0OOBOJHEHHBIN YTOJbHBIA MPOIUIACTOK PACIIONOKEH HA CaMOM
Kparo o0jactu GUIbTpalli B 30HE Hadaia TpenmHooOpa3oBanus. B cioyuae Ne2 — B
30HE UHTEHCUBHOM TPEUIMHOBATOCTH, pHcC. 3 0. B ropHO-re0I0rH4eCcKNX YCIOBHSX C
TEKTOHUYECKHM HapyIlIeHHeM B 00JIaCTh (PUIBTpALMU MOTAIal0T BCE OOBOJIHECHHBIC
MOPOJIHBIE CJIOU, pUC. 3 B.

Ha puc. 4 mokaszaHo pacnpejielieHne 3HAUCHUH BJIAXXHOCTH BMEINAIOIIUX TTOPOJT
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Ha TPEX XapaKTEPHbBIX yUacCTKaXx.

a); B)
—— k :110; — k 20’5; — k :0,1;

K =0,01
a) yLIaCTOK C I[BYMSI O6BO)IHCHHBIMI/I CJ'IOHMI/I; 6) C 6J'II/I3KOJ'IC)K3.H_II/IM erJ'H:-HBIM HpOHHaCTKOM;
B) C TEKTOHUYECKUM HapyLLIEHUEM

Pucynok 3 — IIpoHuiaeMocTh OPOJA BOKPYT BEIPaOOTKH

1.73
358
5.37
716
8.95
10.74
12.53
14.32
1611
17.9
19.69
21.48
23.27
25.06
26.85
28.64
30.43

fEffEEEEEFEEEEE5E

) SN

a) Y4aCTOK C IByMsI OOBOJTHEHHBIMU CJIOSMH; 0) y4acTOK ¢ OJIM3KOJIEKAIIIM
YTOJIBHBIM TPOTUIACTKOM; B) YYaCTOK C TEKTOHHYECKUM HapyIICHUEM

Pucynok 4 — Bia)xHocTh OO BOKPYT BEIPAOOTKH
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BunHo, 4TO BAaXKHOCTh MPUKOHTYPHBIX MOPOJ YBEJIUYUBAETCS — BOAA U3 0OBOI-
HEHHOTO YTOJBHOTO MPOIIACTKA U MeCYaHUKa NepeMelaercs B BhIpadoTky. [Ipuuem
HAaUMEHbIIAs BIAKHOCTh BMEILAIOIIMX MMOPO]] HaOIoAaeTcs Ha puc. 4 a, MakCUMallb-
Hasl — B CJIy4ae ¢ TEKTOHWUYECKUM HApYIIEHHEM, pucC. 4 B.

OnbIT BeieHUs TOPHBIX pabOT B CIOMCTOM MOPOAHOM MAacCHUBE ¢ OOBOJHEHHBIMU
CJIOSIMM TIOKa3bIBA€T, YTO TEXHOJIOTHS 3TUX PabOT MOXET BIMATh Ha MPOTEKaHUE
(UIBTPAIIMOHHBIX MTPOLIECCOB B HAPYILIEHHON 30HE TOpHOTO MaccuBa. CriocoOsbl mpo-
XOJIKU BBIPaOOTKH, BETMYMHA 3aXOJKH, CKOPOCTh MOJBUTAHUS 32005 aKTUBHO BIIHS-
I0T Ha JUHAMHKY TepepaclpenefcHus] HampsHKEHUH BHEpeau ABIKYIIETOCs 3a00s
HEMOCPEACTBEHHO B IMpOLIecce BEJCHUS TOPHBIX padoT, HA KOHPUTYpaLUIO 001acTH
bunbTpanuy, TPOHUIIAEMOCTh BHYTPH HEE U, CJIEI0BaTEIbHO, Ha (POPMUPOBAHUE U
HaIpaBJICHUE BIKEHUS (QUIBTPAIIMOHHBIX TOTOKOB B HAPYIICHHON 001acTH.

Ankepnas kpenb (AK) kak cpencTBO CHMXKEHUS BOJAOIPUTOKA B TOPHBIE BbIpa-
OOTKM paHee He paccMaTpUBalach, HO €€ MPUMEHEHHUE TO3BOJISIET CBECTH CMEIICHUS
NOpPOJI BHYTPh BBIPAOOTKM K MHUHHMAJIBHBIM 3HAYEHHUSM, COXPAHUTh BMeEUIAIOIINE
MOpO/ibl B MEPBOHAYAIBHOM, MOHOJIMTHOM COCTOSIHUH, 4, 3HAUUT, U MPEIOTBPATUTH
pa3BUTHE TPEIIMHOOOPA30BAHUS B 30HE BIMUSHHS BBIPAOOTKH [5-7]. DTO TOBOpHT 0O
TOM, YTO TPOHUIIAEMOCTh BMEIIAIOIIMX [TOPOJ B ITOW 30HE TakKe OyAeT coXpaHeHa
Ha NOPUPOJHOM YPOBHE, YTO JAOJDKHO 3HAYUTENBHO OrPAaHUYUTh HMHTEHCUBHOCTH
(GUIBTPAIMOHHOTO JABI)KEHHUS XKUAKOCTU U3 OOBOJHEHHBIX IOPOJ, MPEAYHPEIUTh
WA CHU3UTH BOJAOIPHUTOK B TOPHBIE BEIPAOOTKH C aHKEPHON KPEMbIO.

KoHcTpyKIns aHKEPHOTO KPETJICHHsI — 3TO CHCTEMa MOPOJHBIX OJIOKOB, KOTOPHIE
IpHU TIOMOIIM aHKEPOB COXPAHEHBI B MPHUPOJAHOM, MOHOJMTHOM COCTOSIHMH. Takas
Kpenb TMO3BOJISIET yAEPKUBATh CMEIICHHWE TOPOJ B BBHIPAOOTKY B YCTAHOBJICHHBIX
npenesax ¥ OrpaHUYMBATh Pa3BUTHE Pa3pylICHUS] MPUKOHTYPHOTO MacCHBa Ha MpoO-
TSOKEHUH BCETO CPOKa CITy>KObI BBIpaOOTKH [8].

3a mocneaHue ToAbl MpojenaHa Oompinas padoTa Mo pa3paboTKe KOHCTPYKITUH
ankepHoi kperu [9, 10]. DToT BUA KpemeHHs MO3BOJISIET PACHIMPUTH 001aCTh MPH-
MEHEHUS] aHKEPHON KpEIu B Pa3IUYHBIX TOPHO-TEOJIOTUYECKUX U TOPHOTEXHUYECKUX
YCIIOBUSIX YTOJBHBIX MIaXT. AHKEPHOE KPEIJICHHE 10 BCEM TEXHUKO-DKOHOMUYECKUM
MoKa3aTesiM UMEET 3HAYUTENbHbIC MTPEUMYIIECTBA 110 CPABHEHUIO C TPAIUIIMOHHbI-
MU BUJAMH KpPEIUICHHs] U MPH YCIOBUU COOIIOACHUS TpeOOBaHUII HOPMATUBOB IMPU-
MEHEHUS] KOHCTPYKIUH, TEXHOJIOTUU UX BO3BEICHUS, COONIOACHUS TPpEeOOBaHUN MO-
HUTOPHHTA U dKCILTyaTaIuu mo3soJsieT [8]:

- obecrieunTh HaJeKHOE U Oe30macHoe (HYHKIIMOHMPOBAHUE TOPHBIX BHIPAOOTOK
Ha TPOTSHKEHUHU BCETO CPOKA UX DKCILTyaTallnu;

- IOAHATH HArpy3Ky Ha OYUCTHOM 3a00ii;

- IOBBICUTH CPETHUE TEMITbI POBEACHUS TOPHBIX BHIPAOOTOK;

- YIIPOCTHUTH CXEMBbI OPTaHU3AIMH TOPHBIX PadoT;

- 3HQUUTEJIHHO YIYYIIUTh YCJIOBUS U 0€30MacHOCTh TPyAa IIaxTepOB, IKOHOMHU-
YEeCKHUE U MMPOU3BOJICTBEHHBIC MTOKA3aTeIN PabOThI IIAXT.

PaccmoTpuMm ciydan, xorga BeIpaOOTKa 3aKperieHa C HCIOJb30BaHHUEM JBYX
CXEM aHKEPHOTO KPEIUICHHUS:

1) 6 ankepoB 2,4 m u 4 ankepa 1,5 M;
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2) 8 ankepoB 2,4 M, 4 ankepa 1,5 M 1 1Ba KaHaTHBIX aHkepa 5,0 M.
Pacnpenenenne 3HaueHuit mapamerpa Q* M 30HBI HEYNPYTUX Aepopmaruii s

MEPBOTro y4yacTKa BEIPaOOTKH MOKa3aHbI Ha PUC. .

a) 0)

a) C aHKEepPHOU Kpemblo; 0) ¢ aHKepHOU KPEnblo U KaHATHBIMU aHKepaMu

Pucynok 5 — Pacnpenenenus 3HaU€HUI apaMeTpa () * U 30HBI
HEYNpyrux aegopMannii BOKpYT BEIPAOOTKH C aHKEPHON KPETIbIO

B Ookax u KpoBiie BBIpaOOTKM C aHKEPHOM Kpemnbio (pUC. D a) 30Ha HEyNpyrux
nedopManyii 3HAYMTEIIFHO YMEHBIIIACTCS MO CPABHCHHIO C HE3aKPEIUICHHOW BhIpa-
0o0TKO# (puc. 2 a), B KpOBJIe UcYe3aeT 00JIaCTh MOBHIIIICHHON Pa3HOKOMIIOHEHTHOCTH
— o0OpasyeTrcs MEepeKphITUE U3 HEHAPYIICHHBIX, HEMPOHUIIAEMbIX mopoa. B ciydae
YCWJICHHS aHKEPHOW Kpemnu KaHaTHBIMU aHKepaMmu (puc. 5 0) cOCTOSHHME TPUKOHTYP-
HBIX MOPOJ] e1ie 00Jiee YCTOMYHUBO.

Pacnipenenennie 3naueHuit KO3()PUIMEHTOB TPOHUIIAEMOCTH BOKPYT BBHIPAOOTKH C
AK 11 Bcex TuaporeosIoTHUecKuX YCIOBUM, PUC. 6, TAKKE CYIIECTBEHHO U3MEHUTCS
110 CPAaBHEHHUIO C BBIPAOOTKOM ¢ paMHOM Kperiblo, puc. 3.

B)
— K = (,0] ;— k =0,1: s K =0,5;

k=10
a) Y4acCTOK C JIByMsI OOBOJTHEHHBIMU CJIOSMH; 0) Y9aCTOK C OIM3KOJIEKAIIIM
YTOJIBHBIM MPOIJIACTKOM; B) y4aCTOK C TEKTOHUYECKUM HApYIICHHEM

Pucynok 6 — IIpoHHIaeMocTh OPOA BOKPYT BEIPAOOTKHU ¢ aHKEPHOU Kpemnbio No2
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BunHo, 9T0 B IEpBOM Cllydae MEXy KpPOBJIeH BHIPAOOTKH U YTOJIBHBIM MPOTLIA-
CTKOM HaXOJATCS HEHapyIICHHBIC BOJOHEIPOHHUIIAEMBIE CIIOM TOPHBIX MOPOJM, YTO
OyJIeT npensTcTBOBaTh (GUIBTPAIIMU BOJbBI BHYTPb BbIpaOOTKHU, puc. 6 a. OqHako 00-
BOJIHCHHBIM YTOJIBHBIN MPOIIACTOK, PACIOJIOKEHHBIN CIHUIIKOM OJU3KO K KOHTYPY
BBIPAOOTKH, puc. 6 0, monagaet B ooynacts punpTpanuu. Hemporumaemoit nmepemprd-
KH MEXITy UCTOYHUKOM (PHIBTpAIMU BOABI M BHIPAOOTKOM, KaK Ha MEPBOM YYacCTKe,
He 00pa3yeTcs.

B 30HE TEKTOHMYECKOTO HAPYIICHUS, TPOHUIIAEMOCTh 3HAYUTEILHO CHIKEHA TI0
CPaBHEHHUIO C BBIPAOOTKOM C paMHOM Kpenblo (pUc. 3 B) 3a CUET YIPOUHSIONIETO JeH-
CTBUS aHKEPHOW Kpermu. Mexmy HCTOYHMKaMH (UIBTPAIMM BOJLI M BBIPAOOTKOU
pacnojoxeHa 00J1acTh TOHWKEHHOU MTPOHUIIAEMOCTH.

Ha puc. 7 mokazano pacnpeaeneHue 3HaYeHUI BIAKHOCTH BMEIIAIONINX ITOPOJ B
paccMaTpUBaEMbIX CITydasx.

a) Y4acCTOK C JIByMsI OOBOJTHEHHBIMU CJIOSMH; 0) y4acTOK ¢ OIM3KOJIEKAIIIM
YTOJIbHBIM MPOTUIACTKOM; B) Y4aCTOK C TEKTOHMYECKUM HapyIIeHUEM

Pucynox 7 — Bnas)kxHOCTh IOPOJ BOKPYT BBIPAOOTKHU C aHKEpHOI kpenbio Nel

[Topoapl KpOBIM BHIPAOOTKH C AaHKEPHOU KPEMNbIO B MEPBOM cilydyae, puc. 7 a, BO-
JIOHETIPOHUIIAEMbI, 2 OOBOJHEHHBIE CIIOM HAXOAATCS 3a mpeaenamMu o0JacTu (UibT-
panuu, BOJONPUTOK B BBIPAOOTKY OTCcyTcTByeT. Ha yuacTke ¢ Onu3koJiekaumm
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YTOJIBHBIM MPOTUTACTKOM (PHUC. 7 0) MEXITy UCTOYHUKOM (DUIBTPAINH BOJIBI M BBIpa-
OOTKOW OTCYTCTBYET HENPOHHUIIAEMOE TMEPEKPHITHE — BOAOYMIOpP, MO3ITOMY BOJA W3
00BOJTHEHHOTO YTOJILHOTO MPOIUIACTKA MEPEMEIAeTCsd BHYTPh BHIPAOOTKH, XOTS U B
MEHbIIIEM 00bEeME, YeM B BBIPAOOTKY C paMHOM Kpenbio. Tak kak TEeKTOHMYECKOe Ha-
pYILIEHHUE OKPY>KEHO 30HOW HAPYIICHHBIX MOPOJ, BOJAa M3 OOBOJHEHHBIX YTOJIBHOIO
NPOIJIaCTKa U MeCUaHruKa KpOBJIM MepeMeliaeTcs BHyTpb BbipadoTku. Ho o0beM Bo-
JOTIPUTOKA TOPA30 MEHBIIE, YeM B BHIPAOOTKY C paMHOM Kperbio. AHKEpHasi Kperb
CIEp>KUBAET JaJbHEHIIIEE pa3BUTHE TPEUIMHOBATOCTH U Pa3pylI€HUE MPUKOHTYPHBIX
OpPOA.

[Ipoananu3upyeM H3MEHEHHE PACUETHBIX 3HAUYECHUI BOJONPUTOKA HA EIUHUILY
JUTMHBI BEIPAOOTKH Ha KaXKJIOM U3 TPEX y4acTKOB, Ta0. 1.

Tabmuna 1 — BogonpuTok B BEIpaOOTKY IIPU PA3ITUYHBIX CIIOCO0AX €€ KPEIUICHHS B
PacCMOTPEHHBIX TMAPOT€0JOTNYECKUX YCIOBUAX

I'mpporeonornyeckue Kpemnenne Bononpurok B
yCIIOBUS BbIPa0OTKH BBIPaboTKy Q, M*/dac
KIIITY 14,4 0,36
Y4acTOK C IByMs AK 9*10°
0OBOJTHEHHBIMH AK
CTOSIMIL C KaHATHBIMHU 3,1*10°
aHKepaMu
YIACTOK ¢ KIIITY 14,4 4,8
ONM3KONEKAMM | AK 3,8
YTOIBHBIM AK ¢ xaHaTHBIMU
MPOTIACTKOM 2,8
aHKepaMu
KIIITY 14,4 2,4
Y4acCTOK C AK 0.9
TEKTOHUYECKUM
Ha CHIEM AK ¢ KaHaTHBIMH 04
Py aHKepaMHu ’

[Ipu ycnoBurm nmpuMEHEHHUS aHKEPHOW Kpemu Ha TMEpBOM ydYacTKe (pUiIbTpanuu
KUJAKOCTH U3 OOBOJAHEHHBIX YTOJBHOTO MPOIJIACTKA M MECUYaHWKa MPAKTHUYECKH HE
npoucxoauT. Ha ydactke ¢ OJU3KOJIEKALUMM YTOJbHBIM MPOIIACTKOM BOJOIPUTOK B
BbIpaboTKy ¢ AK cuumxaercs B 1,3-1,7 paza mo cpaBHEHHIO ¢ BBIPaOOTKOM, 3aKpen-
neHHor pamHoil kpenbio KIIITY 14,4; Ha yyacTKe ¢ TEKTOHHMYECKUM HapylICHUEM
BOJIOTIPUTOK B BBIpaboTKy ¢ AK cHmkaercs B 2,7-6 pas.

[To manHBIM City kOBl TiIaBHOTO Teojora m. uM. CramkoBa [IIY «/[nempoBckoe»
ITAO «ATOKIIaBnorpagyrons» ¢ HayajioOM IPUMEHEHHUS aHKEPHOIO KPEIUICHHS B
BocTtouHOM MarucTpallbHOM OTKAaTO4HOM IuTpeke macta C,; BOAONPUTOK B BbIpa-
GOTKY YMCHBIIHICS B CpeaHeM B 2 pasa (¢ 4 10 2 M°/4ac), 9T0 COOTBETCTBYET MOy~
YEHHBIM PaCYETHBIM JaHHBIM.

Jlo navana npumenenuss AK B pesynbraTe 0OBOJHEHMSI U pa3MOKaHUsSI MOPOJ B
ATOM BBIPAOOTKE MPOU3OIILIO OOpYIIEHHE KPOBIM Ha ydyacTke AauHoi 15 M. BeicoTta
BBIBaja — 3,3 M.
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BbIBOJHLL.

AHKEpHast Kpelb CAEpKUBAET Pa3BUTHE TPELIMHOBATOCTH BOKPYI T'OPHOM BBIpa-
OOTKH, COXpaHsSET BMEIIAIOIIME MOPOJbl B IPUPOJTHOM, MOHOJIMTHOM COCTOSIHHH,
BCJIEJICTBUE YErO pa3Mepbl 00JacTH (pUIBTpaLK BOKPYT BbIPAaOOTKH YMEHBILAIOTCS,
BOJIOIIPUTOK B BBIPAOOTKY CHIDKAeTcs. B OTHENbHBIX ciaydasx, KOorja 0OBOJHEHHbBIE
IOPOJIHBIE CJIOM HAXOJATCS Ha JIOCTATOYHOM PACCTOSSHUM OT KOHTYpa BBIPAOOTKH,
BOJIONIPUTOK B BBIPAOOTKY IIPEIOTBPALIAETCS MPAKTUYECKH ITOJTHOCTBIO.

B pesynbrare aHanuza pe3ysIbTaTOB BBIYMCIUTEIBHBIX KCIIEPUMEHTOB M HIAXT-
HBIX JJAHHBIX MOKa3aHO, 4YTO nNpuMeHeHne AK CHMkaeT BOAONPUTOK B BHIPAOOTKY B
1,7-6 pa3 B pa3iaM4HbBIX THAPOTEOJOTHYECKUX YCIOBUIX, U MIOATOMY aHKEpHask KPENb
MO>KET OBITh UCIIOJIb30BaHA KaK TEXHOJIOTHUECKOE CPEJICTBO CHIDKEHHUS BOJAOIIPUTOKA
B FOPHBIE BBIPAOOTKHU.

CIIMCOK JIMTEPATYPBI

1. KpykoBcrka, B.B. Po3poOka mMetony po3paxyHKy mapaMeTpiB mporecy (inmpTpariii MeTany 3 ypaxy-
BaHHSM HaIpyXeHO-Ie(h)OpPMOBAHOTO CTaHy BYTJICITOPOJIHOTO MAaCHBY, IIO MiAPOOISETHCS: aBTOped. AHUC. ...
kaH. TexH. Hayk: 05.15.11/ B.B. KpykoBcbka. — [Ininponerposcsk: UI'TM HAHY, 2006. — 20 c.

2. Bunorpanos, B.B. ['eomexaHuka yIpaBJICHUs COCTOSHAEM MacCHBa BOJHM3U TOPHBIX BhIPAOOTOK /
B.B. Bunorpaznos. — K.: HaykoBa nymka, 1989. — 192 c.

3. ®anees, A.b. MeTo KOHEUHBIX dIeMEHTOB B reoMexanuke /| A.b. ®anee. — M. Hexapa, 1987. —
224 c.

4. 3enxeBud, O. MeTo1 KOHEUHBIX 31€MEHTOB B TexHuke / O. 3enkeBnd. — M.: Mup, 1975. — 542 c.

5. Kpyxosckuit, A.Il. HampsixeHHO-IeOPMUPOBAHHOE COCTOSHHE IMTOPOJ B OKPECTHOCTH TOPHOH BEHIpa-
OOTKH, 3aKpEIJICHHOW MPOCTHIMU KOHCTpYKIMsiMu ankepHol kpern / A.Il. Kpykosckwuii // I'eoTexnudeckas
MexaHuka: Mexsen. ¢6. HayuH. Tp. / UI'TM HAH VYkpaunsl. — Juenponerposck, 2010. — By, 89. — C. 99-
109.

6. Kpykosckuit, A.Il. AHanu3 BIMSHUSA TUIOTHOCTH YCTAHOBKH aHKEPHOM Kpenmu Ha COCTOSTHUE MPUKOH-
TYpHBIX TIOpOA BbIpaboTku apouHoro cedenus / A.Il. KpykoBckwii // 'eoTexHnueckas MexaHuka: MexBes.
c0. nayun. tp. / UI'TM HAH VYxkpaunsl. — [{nenponerposck, 2011. — Bei. 94. — C. 95-104.

7. Kpykosckwuii, A.Il. lepopmupoBaHre apMUPOBAHHBIX TOPHBIX TIOPOJ C aHKEPaMHU BBICOKOW Hecylei
criocobHoctu / A.I1. KpykoBckuit / JlepopmupoBaHue U pa3pylieHHe MaTepHAJIOB ¢ IeeKkTaMu U JUHAMU-
YecKHe SIBJIICHUS B TOPHBIX NOpoAax U BelpaboTkax: Martep. XVIII Mexn. Hayd. mkonsl. — Cumdepomnons:
Taspuu. Hau. yu-T, 2008. — C. 160-163.

8. Cucrema 3a0e3rneueHHst HAJIHHOTO Ta O€3MEeYHOro PYHKI[IOHYBaHHS TIPHUYUX BUPOOOK 13 aHKEPHUM
KpimieHHAM: 3aranpHi TexHiuHi Bumoru. Ctangapt MiHicTepcTBa BYrijbHOI ipoMuciioBocTi Ykpainu. COY
10.1.05411357. 010:2008. — K.: MinuByrnenpom Ykpainu, 2008. — 69 c.

9. Bunorpaos, B.B. [IpuMeHeHHE CIIOKHBIX KOHCTPYKIMIA aHKepHOro kperuieHus / B.B. Bunorpamuos,
A.IL. Kpykosckuii, B.A. XBopoctsu // ['eorexunyeckas Mexannka: Mexsen. ¢0. Hayud. Tp. / UIT'TM HAH
VYxpaunsl. — Jnenponerposck, 2008. — Beim. 77. — C. 146-151.

10. Bunorpanos, B.B. IloponHo-aHKepHBIE 3JIEMEHTHI KOHCTPYKIUH CHIIOBOTO OIMOPHO-aHKEPHOT'O Kpe-
wiennsi / B.B. Bunorpanos, A.I1. KpykoBckuii / 'eotexHuueckas mexanuka: Mexsen. cO. HaydH. Tp. /
UI'TM HAH VYxpaunsl. — lnenponerposck, 2011. — Beim. 93. — C. 3-18.

REFERENCES

1. Krukovska, V.V. (2006), Development method calculation of parameters process filtration of methane
with the taking into account strained-deformation condition of coal-rock massif, which working up, Abstract
of Ph.D. dissertation, 05.15.11, IGTM NAS of Ukraine, Dnepropetrovsk, UA.

2. Vinogradov, V.V. (1989), Geomekhanika upravleniya sostoyaniyem massiva vblizi gornikh vyrabotok
[Geomechanics managements by the state of massuf near the mine workings], Naukova dumka, Kiev, SU.

3. Fadeev, A.B. (1987), Metod konechnikh elementov v geomekhanike [Method of eventual elements in
geomechanics], Nedra, Moscow, SU.

4. Zenkevych, O. (1975), Metod konechnikh elementov v tekhnike [Method of eventual elements in a
technique], Mir, Moscow, SU.

5. Krukovskiy, A.P. (2010), «Tensely-deformed state of breeds in neighbouring of the mine working fas-



ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) I'eorexniuna mexanika. 2015. Ne120 193

tened by simple constructions of anchor fasten», Geo-Technical Mechanics, no.89, pp. 99-109.

6. Krukovskiy, A.P. (2011), «Analysis of influencing of closeness of setting anchor on the state of pry-
konturnykh breeds of making of the arched section», Geo-Technical Mechanics, no. 94, pp. 95-104.

7. Krukovsky, A.P. (2008), «Deformation of the reinforced mine breeds with the anchors of high bearing
strength», Proc. of XVIII Inernational scientific school “Deformirovaniye i razrusyeniye materialov s defek-
tami i dinamicheskiye yavleniya v gornikh porodakh i vyrabotkak”, Simpferopol, UA, pp. 160-163.

8. Ukraine Ministry of Coal Industry (2008), 10.1.05411357.010:2008: Sistema obespecheniya na-
dyozhnogo | bezopasnogo funktsionirovaniya gornikh vyrabotok s ankernym  krepleniyem
[10.1.05411357.010:2008: The system of garanteering effective and safe functioning of mine workings with
anchor bonding], Ukraine Ministry of Coal Industry , Kiev, UA.

9. Vinogradov, V.V., Krukovskiy, A.P. and Khvorostyan, V.A. (2008), «Application of elaborate de-
signs of the anchor fastening», Geo-Technical Mechanics, no. 77, pp. 146-151.

10. Vinogradov, V.V. and Krukovskiy, A.P. (2011), «Breed-anchor elements of constructions of the
power supporting-anchor fastening», Geo-Technical Mechanics, no. 93, pp. 3 - 18.

006 aBTOpax

Kpykoeckaa Bukmopua Bukmopoena, 1OKTOp TEXHUYECKUX HAYyK, CTapIINN HAyIHBIN COTPYIHHK, CTa-
pUIMII Hay4HBIA COTPYOHHUK OTIEJa YOPABICHUS AMHAMHYECCKUMH MPOSIBICHUSIMHU TOPHOro JgaBieHus, MH-
cTuTyT reorexundeckoii mexannku uM. H.C. [TonsxoBa HammonansHolt akanemun Hayk Ykpawnsl (MI'TM
HAHY), duenponerpoBck, YkpanHa, gtm@ukr.net

Kpykoeckuii Anexcandp Ilempoeuy, NOKTOp TEXHUUYECKUX HAYK, CTApUINA HAYYHBIA COTPYIHUK, 3a-
MECTUTEIb [HUPEKTOpa HUHCTUTYTAa MO HAy4YHBIM BOIpocaM, HMHCTUTYT TE€OTEXHUYECKOW MEXAHHKHU
uM. H.C. [Tonaxosa HarmonansHoit akagemuun Hayk Yipaunsl (MI'TM HAHY), [lnenponeTpoBck, YkpanuHa,
igtm@ua.fm

Bunozpaoos IOpuit Anekceeeuu, cryneHt, l'ocymapcTBeHHOe BhIciiee y4ueOHOe 3aBeneHue «Harmo-
HabHBINA TopHbIid yHIBepcuTeT» (IocynapcrBennoe BY3 «HI'Y»), [lnenponerpoBck, Ykpanna

About the authors

Krukovskaya Victoriya Victorovna, Doctor of Technical Sciences (D. Sc), Senior Researcher, Senior
Researcher in Department of Control of Dynamic Demonstrations of Rock Pressure, M.S. Polyakov Institute
of Geotechnical Mechanics under the National Academy of Sciences of Ukraine (IGTM, NASU), Dneprope-
trovsk, Ukraine, igtm@ukr.net

Krukovskiy Alexander Petrovich, Doctor of Technical Sciences (D. Sc), Senior Researcher, Deputy Di-
rector of the institute, M.S. Polyakov Institute of Geotechnical Mechanics under the National Academy of
Sciences of Ukraine (IGTM, NASU), Dnepropetrovsk, Ukraine, igtm@ua.fm

Vinogradov Yuriy Alexeevich, Student, State Higher Educational Institution «National mining universi-
ty» (State HElI «xNMU»), Dnepropetrovsk, Ukraine.

Anortauisi. Paition 3axigHoro /lon6acy BiTHOCUTBHCS O OJJHOTO 3 HAMCKJIAJHIIIMX 3a TIPHUYO-
reoJIOTIYHUMHU YMOBaMHU. B pe3ynbTari 0OBOJHEHHS TipChKHUX MOPiJ BiIOYBAEThCS X PO3MOKaHH,
BTpaTa CTIMKOCTI KOHTYpPY BHPOOKH, OOBaJIeHHS NMPUKOHTYPHHUX Mopia. ToMy BakJIMBO TOYHO BU-
KOHATH MPOTHO3 BOJAONPUTOKY JI0 BUPOOKM B KOHKPETHHX T1POTEOJIOTIYHUX YMOBAX 1 BXKUTH ede-
KTUBHUX 3aXOJIiB I0JI0 TIOTIEPEHKEHHS aBapiifHIX BOJOIIPHTOKOB.

Jlnst TocHiKeHHs TPoLecy 3MiHU T0JIiB HANPYKEeHb, IPOHUKHOCTI 1 BOJIOTOCTI HaBKOJIO BUPO-
OKM 3 paMHUM 1 aHKEPHHUM KPIIUIEHHSM B PI3HUX T1JIpOre0JOTYHUX YMOBaX BUKOPHCTOBYBABCS Me-
TOJI MAaTEMaTUYHOT'O MOJAETIOBaHH:. PO3paxyHKOBI 3HaUCHHS BOJONPUTOKY Y BUPOOKY 3 PAMHUM 1
aHKEPHHUM KPITUIEHHSM MiATBEPKEH] IaXTHUMH criocTepexxeHHsIMU. [loka3aHo, 1110 aHKepHEe KpiM-
JICHHS CTPUMY€E PO3BUTOK TPIIIMHYBATOCTI, BHACIIOK YOr0 PO3MipH 00sacTi (pipTparii HaBKOJIO
TipHUYOT BUPOOKH 3MEHIIYIOTHCS, BOJOMPHUTOK Y BUPOOKY 3HMKYEThCSA. B OKpeMuX BHIaIKax, KO-
71 0OBOJTHEHI MOPO/IHI IIApU 3HAXOATHCA Ha JOCTaTHIN BiJICTaHl BiJl KOHTYPY BUPOOKH, BOJONIPH-
TOK y BUPOOKY BiJIBEPTA€TbCS MPAKTUYHO MOBHICTIO. TOMY aHKEpHE KpIIJIEHHS MOXe OyTH BHKO-
pHUCTaHe SIK TEXHOJIOTTYHHM 3aci0 3HIKEHHS BOJONPUTOKY B TipHUY1 BUPOOKH.

Kuro4uoBi ci1oBa: BOIONPHUTOK B TIpHUYY BHPOOKY, YHCEIIbHI METOIU PO3pPaxyHKY, aHKEpHE
KpITUICHHS.
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Abstract. The Western Donetsk Basin refers to one of the most complicated regions by its geo-
logical conditions. Due to the water intrusion the enclosing rocks get soaked, tunnel contour loose
its stability, and edge rocks fall. Therefore, it is important to accurately forecast water inflow into
the tunnel under the concrete hydrogeological conditions in order to undertake effective measures to
prevent emergency water inflows.

Changes in the stress fields, permeability and moisture around the tunnels with the frame and
roof bolting under different hydrogeological conditions were studied by method of computer simu-
lation. The calculated values of water inflow into the tunnels with the frame and roof bolting have
been confirmed by underground observations. It is stated that the roof bolting suppresses further
fracturing, hereupon the dimensions of the filtration domain decreases around the tunnel, and water
inflow in the opening reduces. In some cases, when watered rock layers are at a sufficient distance
from the tunnel contour, water inflow into the tunnel can be prevented almost completely.
Therefore, the roof bolting can be used as a technological means for reducing water inflow into the
mine tunnels.

Keywords: water inflow into the tunnel, numerical calculation methods, roof bolting.

Cmamus nocmynuna 8 peoakyuio 25.12.2014
Pexomenoosarno k neuamu akaoemixom HAH Yxpaunvlr A.®@. Byramom
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9KOHOMMWYECKHUE ITIPEUMYHIECTBA UCITIOJb30BAHUS
ECTECTBEHHOI'O XOJIOJIA B CUCTEMAX MUKPOKJ/IMMATA

JIsxoBenbka-Tokapesa M.M., kaH/. TEXH. HayK, JOLECHT

(ABY3 «I1IABA»)

EKOHOMIYHI IIEPEBAT' BUKOPUCTAHHSA ITPUPOJHOI'O XOJIOAY
B CUCTEMAX MIKPOKJ/IIMATY

Lyachovetskaya-Tokareva M.M.,
Ph.D. (Tech.), Associate Professor
(PSACEA)
ECONOMIC ADVANTAGES OF NATURAL COLD USE IN SYSTEMS OF
THE MICROCLIMATE

AnHoTauus. Ilenbto paboThl sBiseTcs pa3paboTka M OOOCHOBAHHWE METOAOB IOBBILICHUS
SHEProdPPEeKTHBHOCTH CHUCTEM O0ECIICYeHUs MUKPOKIMMATa, OCHOBAaHHBIX Ha HMCIOJIb30BAHUU €C-
TECTBEHHOro Xxousioza. Iyl JOCTHXKEHUS MOCTaBJIEHHOW LI€IM HEOOXOIUMO BBINOJIHUTH 0OOCHOBA-
HUE 3KOHOMHYECKHX IPEUMYILECTBA HCIOIb30BaHUS €CTECTBEHHOIO XOJI0Jla B CHUCTEMaxX MHUKpPO-
kiaumarta. [lo HOpMAaTUBHBIM JAaHHBIM ObLIa COCTaBJIeHA CBOJHAs TabMuIa C KIMMAaTHYECKHUMU
CBOMCTBAMHU 110 HEKOTOPBIM ropoJiaM Y KpauHbI € LEIbI0 onpezeneHus KodpGuunueHToB 3PpPeKTuB-
HOCTH pabOThl CUCTEM KOHIUIIMOHUPOBAHUS U XOJIOJOCHA0KEHHS C UCTIOIb30BAaHUEM €CTECTBEHHO-
ro X0JIoZa Hapy>KHOTO BO3/yXa B TeueHUH roja. llpuBeneHsl rpapuyeckue 3aBUCUMOCTH U3MEHE-
HUS CTENEHH dHEepreTudeckor 3PpPeKTUBHOCTH U KO3 PULIMEeHTa KOPPEKIIMH MOIIHOCTH CHCTEMBbI
XOJIOJIOCHA0XKEHHSI OT TEMIEPAaTypbl HAPY>KHOT'O BO3/lyXa, YTO MO3BOJIIET ONTHUMAJIBHO HMCIIOIb30-
BaTh €CTECTBEHHBIN U HCKYCCTBEHHBIN X0JI0/ B CUCTEMAaX MUKPOKJIMMATA.

OxunaeMplii 5JKOHOMUYECKHHM 3(PPEKT 3aBUCUT OT MPOLIEHTHOTO COOTHOLIEHHSI S3KOHOMHUH XO-
Joja (IpU UCTIOJIb30BaHUM €CTECTBEHHOI'O X0JI0[a HapyxHoro Bo3zayxa ot 0,21 no 0,32 u xonona
rpyara ot 0,29 no 0,35) u TpeGyeMoil MpOU3BOAUTEIBHOCTU CHUCTEMBI. Pe3ynbTaTsl paboThl HC-
MIOJIB3YIOTCA B METOJMYECKUX YKa3aHMIX «PexoMeHmanuu 1o MCIoJIb30BAHUIO €CTECTBEHHOIO XO-
JoJla B CUCTeMax MHUKpOKJIuMaTa» U «MeToauka pacyera CUCTEMbl OXJIAXK/I€HUS BOJAbI B KOHTAKT-
HBIX TEIUIOOOMEHHBIX ammnaparax ((GOpCyHOUHBIX KaMepax) ¢ y4eTOM KIMMaTHYECKOro paoHHpO-
BaHUs YKpauHbl (MIapaMeTpOB HAPY>KHOTO BO3/1yXa) U KOHCTPYKTUBHBIX OCOOCHHOCTEH ammapaToB
(popcynkm nBycToponHero pacmbiia [[2-7)».

KuroueBble ciioBa: sHeprernyeckas 3QpPpexKTUBHOCTD, SJHEProcoOepeKeHne, MPUPOIHBIA X001,
CHUCTEMBI MUKPOKJINMATAa, XOJIOANIbHBIE MAIINHBI.

Ha ceromusamHuii MOMEHT akTyaldbHOU MpoOJieMON SHEProcoOepexeHus: B CTpOu-
TEJIbCTBE, MPOMBIIIJIEHHOCTH 1 KOMMYHaJIbHO-OBITOBOM cpepe SIBISETCS MOBBIIICHUE
3¢ (PEeKTUBHOCTH UCIOJIB30BAHUSI €CTECTBEHHOI'O X0JI0/Ia B CHCTEMaX MUKpPOKIMMATA
(B cucTeMax XOJIOJOCHA0XKEHUs U KOHAUIIMOHUPOBAHHUS BO3yXa), KOTOpask U HAaXo-
IUTCS B LIGHTPE BHUMAHUS CIIEHUAJIMCTOB KaK CTPOUTEIBHOIO, TAK U TEIJIO3HEPIreTH-
YEeCKOT0 MPOQUIISL.
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