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C.I'. HETPEM (kanp. TexH. HAYK, J0IL.)

T.A. HETPEM (cT. npenoaaBaTein)

J.H. KYPAIOMOB (acnupanr)

JloHenkuii HallMOHAbHBIA TEXHUYECKUN yHUBEpcUTeT, JloHek

HNOAAEP)KAHUE BBIEMOYHBIX BBIPABOTOK JJI51 OBECIHHEUEHUS UX
SKCILTYATAIIMOHHOI'O U BE3ABAPUITHOI'O COCTOSIHUS

PaccmatpuBaroTcsi CyIIeCTBYIONIIE MEPOIPHATHS 10 00SCIICYSHHUIO IKCIUTYaTallMOHHOTO U Oe3aBapHii-
HOTO COCTOSIHHSI BBIEMOYHBIX BBIPa0OTOK. [IpoaHann3upoBaHbl OCHOBHbIC TEHACHIHUH 10 UX YCOBEPIICHCTBOBA-
HUIO TIPH OTPaOOTKE YTOJIBHBIX IIACTOB B CJIOKHBIX TOPHO-T'€0JOTHUECKUX YCIOBHSIX.

KiroueBble ciioBa: mojiepskaHie BBIEMOYHBIX BBIPAOOTOK, CIIOCOOBI OXPaHbI, CPEIICTBA OXPAHbI, pe-
MOHT BBIPabOTOK, 0OpyIIIeHNE TOPHBIX MTOPOS.

IMocTtanoBKka mpo0JaeMbl. YT0oJb SABISETCS TJIaBHBIM YHEPTrOHOCUTENIEM B YKpau-
HE, TapaHTOM €& YKOHOMHYECKON U MOJUTUYECKON HE3aBUCUMOCTH, TaK KaK OT CTaOWIIb-
HOH pabOThl MPEANPHUATUN YTOIbHON MPOMBIIIIEHHOCTH BO MHOTOM 3aBUCHUT paboTta Oa-
30BBIX OTpacyieii skoHOMHKH [1]. B cBoto ouepenn, paboTa yrojabHbIX MIAaXT TPeOyeT UH-
TeHCHU(PUKAIIUU pocTa 00BEMOB JOOBIUM YIJISI U3 OYUCTHBIX 3a00€B, YTO COMPSDKEHO C
HEOOXOJAMMOCTBIO BEJIEHUS TOPHBIX pabOT Ha OONBLIMX TIyOHMHAX B YCIOXKHAIOUIUXCS
TOPHO-TEOJIOTHYECKUX  YCIOBUSX M Oecrnepe0oiiHONl  paboToil  KOMIIJIEKCHO-
MEXaHU3UPOBAaHHBIX 3a00eB. B Takux ycinoBusix ycToilumBas paboTa OUMCTHBIX 3a00€B
BO MHOTOM 3aBHCHT OT JKCIUIyaTallHOHHOTO M 0€3aBapHIHOTO COCTOSIHUS BBIEMOYHBIX
BbIpaboTOK. [loaTOMY BBICOKHE TpeOOBaHMS (TEXHOJIOTHYECKHUE, SIKOHOMUYECKUE U TPY-
JIOOXPAaHHBIE) MPEIBIBISIOTCS K TEXHOJOTHUSM IOJJICPKAHHUS BBIEMOYHBIX BBIPAOOTOK.
U, yacTo, BOZHUKAET HEOOXOAMMOCTb B pa3pabOTKe HOBBIX WM YCOBEPIICHCTBOBAHUIO
CYLIECTBYIOIINX TEXHOJOTHUH.

Heab crarbu. Llenpro 1aHHOW CTaThU SBISIETCS aHAJIW3 MEPONPHUITHM IO MOJJIe-
PXKAaHHUIO BBIEMOYHBIX BBIPAOOTOK B YCIOXHSIOMHUXCS TOPHO-TEOJOTUUECKHUX YCIOBUSAX
OTpabOTKHU YTOJBHBIX IJIACTOB U OINpEJAesiCeHHE HalpaBiieHUs AalbHEHIINX HCCIeI0Ba-
HUW 1O YCOBEPIICHCTBOBAHUIO M Pa3paboTke d3P(EeKTUBHBIX pecypcocOeperamimx Tex-
HOJIOTHH 1Jisi o0ecrneyeHusl IKCIUTyaTallMOHHOTO U 0e3aBapUiHOr0 COCTOSIHHUS BbIpado-
TOK.

OcHoBHAasi YacTh. YUUTHIBAsI TEHJCHIIUIO K YBEJIMUYEHUIO JI0JIU CUCTEM pa3padoT-
KM, MPEeAyCMaTPUBAIOIINX IMOJIJIep)KaHNE MOATOTOBUTEIBHBIX BBIPAOOTOK MO3aaM JIaB U
HEOO0XOJAMMOCTHIO MX MOBTOPHOTO HMCIIOJIb30BaHUsA, MpoOieMa MOAAePKaHUS TaKUX BbI-
pabOTOK MMEET MEepPBOCTENEHHOE 3HaueHue. HeynoBneTBOpUTENbHOE COCTOSHUE BBIpa-
00TOK HapymaeT paboTy TpaHCHOpTa, 3aTPyIHSAET MPOBETPUBAHME BHIEMOUYHOTO yyacT-
Ka, YBEJIWYMBACT BEPOSITHOCTHh aBAapHWil OT OOPYIICHUI HA KOHIIEBBIX YYacTKaX JIaBbl H
HEMOCPEJACTBEHHO B BBIPA0OTKaX MPU OCYLIECTBICHHUU PaOOYUMHU TEXHOJIOTHUECKUX
oreparuu.

Haxomnnen goctaToyHo OOJBIION ONBIT MOAAEPKaHUS BHIEMOUYHBIX BHIPAOOTOK IO-
331 OYMCTHBIX 3a00€B B IIMPOKOM CIEKTPE FOPHO-T€OJOTNYECKUX U TOPHOTEXHUUECKUX
YCJIOBHH.

[Tognepkanue ropHbIX BBIPAOOTOK — 3TO COBOKYIHOCTBh CIIOCOOOB M CPEJCTB Kpe-
MJICHUS ¥ OXpaHbl ISl 00eCTeueHus yCTOWYMBOCTH TOPHBIX BBIPaOOTOK [2]. TlosTOMy
s obecrieueHusl YCTOMYMBOCTH BBIPAOOTOK Oonbiine TpeOOBaHUS MPEIbSIBISIOTCS K
croco0aM M CpeicTBaM KpEIJEHHUS W OXpaHbl BHIEMOUYHBIX BBIPAOOTOK, MOAAEpKUBaAE-
MBIM 103314 JaBbl. [IpuuemM, yuuThIBas COBpEeMEHHYIO KOHIIETIIUIO 0e3aBapuiHOTO U JK-
CILUTYaTallMOHHOTO TOJJIep>KaHusl BBIpaObOTOK [3], mpuMeEHsieMble CIIOCOOBI M CPEICTBA
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JOJDKHBL 0o0ecrneynBaTh Kak Oe30mMacHble yCIOBUSI BEIEHHUS TOPHBIX paboT, Tak U OBITh
JOCTAaTOYHO 3(pPEKTUBHBIMU, IPOCTHIMH B PEATU3AINU U MAI03aTPATHBIMU.

Tak)ke U3BECTHO, YTO MOJAJIepKaHUE TOPHBIX BHIPAOOTOK — 3TO COBOKYIHOCThH Me-
PONPHUATUI 1O OXpaHe, KPEIJICHUI0O U PEMOHTY BBIPAOOTOK JIJIsi 00ECIEeUeHHs SKCIUTya-
TAI[MOHHOT'O COCTOSIHHS B TEUCHHUE CPOKA CITYXOBI [4].

Takum oOpa3zoM, K MOANEPKAHUIO MOJTOTOBUTEIBHBIX BBIPAOOTOK OTHOCSTCSA BCE
MEpOIPUSITUS, KOTOPbIE OCYILIECTBISAIOTCA B BBIPAOOTKE U €€ OKPECTHOCTU AJisi oOecrie-
YEHMS 3KCIUIYyaTallHOHHOI'O COCTOSIHUSI B TE€UEHUE BCETrO CpoKa ClykObl. CTOUT TOJBKO
N00aBUTh, YTO BCE ATU MEPOIPHUITUS TOKHBI ObITh HAapaBlieHbl Ha oOecrneueHue O6e3a-
BApUUHOI'O0 COCTOSHHUS BBIPAOOTOK, TaK Kak NMPOCTOM OYMCTHBIX 3a00€B M yBEIMYECHUE
TpaBMaTH3Ma BCJIEJICTBHE aBapuil, B TOM YHCJI€, CBSI3aHHBIX C YCTOMYMBOCTBHIO BbIpabo-
TOK, CYIIECTBEHHO yXY/JIIAaeT TEXHUKO-3KOHOMHYECKHE MOKa3aTeau pabdoThl BCEro mpe-
TIPUSTHUSA.

[TosTOMy K MEpONpPHUATUSM IO MOAJEPKAHUIO BIPAOOTOK OTHOCATCS: BBIOOp CIO-
co0a oxpaHbl BEIpabOTKH, €€ (OpPMBI M CIocoOa MPOBEEHUsI, CPEICTB U CocoOa Kper-
JIeHUS BBIPAOOTKH, CPEACTB yIPOUHEHUs (pa3yNpOYHEHHS) BMEIIAOIIUX BEIPAOOTKY MO-
poAd, CPeACTB OXpaHbl BHIPAOOTKH 103a/H JIaBbl U YCHJIEHHE KPENU B Mpolecce €€ IKCI-
JdyaTaly, a TaKKe MEPONPUATHS MO JTUKBUAAIUHA TMOCIEACTBUN N1ePOpPMUPOBAHUS KOH-
Typa BeIpaOOTKHU U T.A.

Kpennenue — 310 KoMIIeKC pabOT MO BO3BEJEHUIO TOPHOTEXHUYECKUX KOHCTPYK-
Ui 71 oO6ecreuyeHuss yCTOMYMBOCTH TOPHOU BhIpaOOTKHU U YNpaBJIE€HHUS TOPHBIM JaBiie-
HUEM, Cnocob oxpaubl— ONTUMAaNTbHOE TO (DAKTOpPy TOPHOTO JABJICHUS PACIOJIOKEHUE
FOPHBIX BHIPAOOTOK B IIaXT€ OTHOCUTEIBHO OYUCTHBIX paloT, a, B CBOIO OYEpElb, Cpeo-
cmea OXpaHvl— UCKYCCTBEHHBIE COOPYKEHMSI CO CTOPOHBI OYMCTHBIX paboOT AJid yMEHb-
HIEHUST CMEIeHu mopon [2].

Kaxk Buaum, ciocoObl 0XpaHbl MPEJONPEACISIIOT pa3MelieHue BEIpab0TOK OTHOCH-
TEJIbHO 0YMCTHOTro 3a00s. Haubonee pacnpocTpaHEeHHBIM B YCJIOBUSAX BbICOKOHArPY KEeH-
HBIX JIaB SIBJSIETCS CIIOCOO ¢ MOBTOPHBIM MCIIOJIb30BaHUEM BBIPAOOTOK OT paHee oTpado-
TaHHBIX OYUCTHBIX 3a00€B MPU KOMOMHUPOBAHHBIX cucTeMax pa3paborku [5]. [Iposene-
HUE BIPUCEUKY K BBIPAOOTAHHOMY NPOCTPAHCTBY PEKOMEHAYIOTCS K NPUMEHEHUIO B
CIIOHBIX TOPHO-T€OJIOTMYECKUX YCIOBHUAX, Ha Oonpmmux riayoOwHax) [6]. [IpoBenenue
BCJI€J 3a JIaBOM Ha IpaHULE C MAacCUBOM MM C ONEPEKEHHEM OYHMCTHOTO 3a00s, Kak
PaBUJIO, IPUMEHSETCS ISl TPAHCTIOPTHBIX BHIPAOOTOK IPU CIUIOMIHBIX CUCTEMax paspa-
00TKM 1 KOMOMHHUPOBAHHBIX Ha OCHOBE cIulonIHbIX [7]. [IpoBenenune BoIpabOTOK MO IMycC-
THIM [OPOJAaM 11€J1eCO00pa3HO B YCIOBUAX OOJBIINX INIyOMH U HEYCTOMUMBBIX OOKOBBIX
nopon [2].

WccnenoBanus mo coO3JaHUI0 YCTOWYUBBIX (DOPM FOPHBIX BHIPaOOTOK MHTEHCUBHO
npoBogunuck B 60-70-e roxpl NpoOHUIOro CTOJETHS, HO O CUX IIOp OHU HE YTpPaTHIU
CBOIO aKTyaJlbHOCTb. Tak (popMbl MOMEPEUHOr0 CEYEHHUS! TOPHBIX BBIPAOOTOK, KOTOpPHIE
OTHOCHUJIUCH K YCTOWYUBBIM JJISi KOHKPETHBIX YCJIOBUM, C YBEIUYECHUEM TIIyOWHBI Beje-
HUSI TOPHBIX pabOT, YMEHBUIEHUEM MPOYHOCTHU BMEILAIOUIUX MOPOJ, CTENEHU TPEIIHHO-
BAaTOCTU M HAPYLIEHHOCTH MacCHUBa MOTYT OBITh OTHECEHBI K HeycToHuMBBIM. 13 cymiec-
TBYIOLIUX (pOpM Haubosiee pacpoOCTPAaHEHHBIMU /IS TOJTOTOBUTENIBHBIX BHIPA0OTOK SB-
JSAIOTCS: CBOJAYATas, TpameLMeBUIHAsA, MPAMOYToJbHas U MOJKoBooOpa3Has. Hauboinee
yCTOWUYMBBIE (KOJIbILIEBAs U JIMNTUYECKUE) HE HAIILUIM ITUPOKOr0 MPUMEHEHUS MPH MO~
FOTOBKE BHIEMOYHBIX YYaCTKOB M3-3a JOCTATOYHO OOJBIION 3aTPATHOCTU U OTHOCHUTEIIb-
HO MaJioro Cpoka clyO0bl MOATOTOBUTEIbHBIX BbIpaboTOK. TeM He MeHee, B OCIIEHEE
BpeMs MPEANPUHUMAIOTCS MOMBITKH MO CO3JaHUI0 HOBBIX yCTOWUUBHIX (hopm. B wacTHO-
CTU, CTOUT OTMETUTh ACCUMETPUUYHBIE (OPMBI C KPUBOJIMHEWHBIMU KOHTYpaMH U pacio-
J0KEHHUEM CEerMEHTa ¢ HAaMMEHBIINM PaJuyCOM B HAIMPABICHUU MaKCUMAalbHBIX CMeEIIe-
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HUI CO CTOPOHBI BMELIAIONIUX MOPOJ UM MOJAKOBOOOpa3HbIE ¢ IPSIMOJIMHEHHON YacTbio
B KpOBJIE€ BBHIPAOOTKHU ISl HCKIIOUCHHS HAPYLICHUS CILUIOMIHOCTH MPOYHBIX MOPOJ KPOB-
J4 U Ap.

Jns cymectByromux GopM BeIpabOTOK pa3padoTaHo OOJBIIOE KOJTUYECTBO KOHC-
TPYKUUHA Kpenel, HO ONATh-TAKHU, JUJI YCIOBUN MOJArOTOBUTENbHBIX BBIPAOOTOK, B CHILY
CBOEH JIOPOTOBH3HBI, HE BCE KOHCTPYKIIMH IieJieco00pa3Hbl K npuMeHeHuto. K mupoko
IPUMEHSAEMbIM CTOUT OTHECTU NPSMOYTOJIbHbIE U TpaleLHUEeBUHbIE METAIINYECKHE U
JEpeBIHHBIE KPEIH, apOYHbIe U MOJKOBOOOpa3HbIE METANIMUYECKUEe, a TaKKe KOMOWHHU-
poBaHHbIe. OHU 00513aTEJIBHO OJKHBI OBITh MOJATINUBBIE BCIEACTBUE MOJBEPKEHHOCTHU
BJIMSIHUIO OYHUCTHBIX pabOT M MOTYT MPUMEHATHCS KaK CAMOCTOSTENbHO, TAK U COBMECT-
HO C JOIOJIHUTEJIbHBIMU YCUJIUBAIOIIMMU 3JIEMEHTAMU: KPENsIMHU yCUJICHUS, aHKEPHOU
Kpernblo, HaOpBHI3rOETOHOM U JIp.

Bonpmioe BHUMaHME B JAHHBIX KOHCTPYKIHUAX KpETeH ynenseTcss TUIY TpUMEHs-
eMbIX Npo¢uie, y3JI0B MOJATIMBOCTH U MEXKPAMHBIX orpaxjaeHuil. Tak, 10 HeJaBHETO
BPEMEHHU, KOHLENIUel oOecreueHus: dKCILTyaTallMOHHOIO COCTOSHUS TOPHBIX BbIpado-
TOK OBLIIO YBENIMYEHHE HECYIel CIIOCOOHOCTH Kpemnel 3a cueT yBeJIUYeHUs ee MeTaljo-
€MKOCTH NMPUMEHEHHEM «TsiKeIbIX» npoduieir. Ho, kak mokasana npaxkTuka, 3Ta KOHIIe-
NIUs HE YBEHYAJIACh YCIEXOM, TaK KaK SKOHOMUYECKUH 3(p(PEeKT OT AaHHBIX MEpPOIpHsi-
TUH HE MO3BOJIUJ MOKPBHITh 3aTpaThl Ha UX peaju3alMio, 1a U CaMU MEpPOINpUITUS HE
obecrnieumsin 0€3pEMOHTHOTO COCTOSIHUSL BBIPAaOOTOK. BBUIO J0Ka3aHO, UTO yBEIHMYEHUE
Hecyllel cnocoOHOCTH Kpernel He MOXKET CYyHIECTBEHHO MOBJHUITh HA T€OMEXaHUUYECKYIO
CUTYallMI0 BOKPYT BBIPAOOTKM U HEOOXOJMMO, MIPU CO3JaHUU peCcypcocOeperammux Te-
XHOJIOTHI KpeIuieHus, UATH N0 IyTH MAaKCUMaJbHOTO BOBJIEYEHHUS] B pabOTy MOPOJIHOTO
MaccuBa [8].

NmenHO maHHBIN MOAXOJ] TOCITYXXUJI OCHOBOM pa3pabOTKH TEXHOJIOTHM, Tpemyc-
MaTPUBAIOIINX PUMEHEHUE aHKEPHBIX Kpernel, crnocoOoB pa3rpy3Ku MacCUBa U yIpou-
HEHHS MOPOJ MO KOHTYpPY BbIpaOOTKM, MPEABAPUTEIHLHOIO pacnopa Kpemnu, IpUuMEeHEHUs
Kpenel yCWIEHUs U yCUIUBAIOIUX 2JIEMEHTOB COBMECTHO C OCHOBHOMW KPEIbIO U T.1.

[Ipu Bcex 3TUX cocobax oXpaHbl HEMAJIOBAXKHBIM OCTAETCS BOMPOC MPaBUIBHOTO
BbIOOpA CPE/ICTB OXPaHbl TOPHBIX BIPAOOTOK MO3aJ1 JIaBbl, TAK KaK OT 3TOT0 HANPIMYIO
3aBHCUT HE TOJIBKO YCTOMYMBOCTH BBIPAOOTOK, a U obecreueHre Oe30MacHbIX YCIOBHI
TpyJaa pabo4yuX Ha KOHLEBBIX y4aCTKaxX JaBbl U HEIIOCPECTBEHHO B BHIPAOOTKAX.

K TpaaunuoHHBIM cpeacTBaM OXpaHbl OTHOCSITCS YTOJIbHBIE LIETUKH M UCKYCCT-
BEHHBIE OXPAHHbBIE COOpYKEHHUE: OYyTOBBIEC MOJOCHI, KOCTPBI, OYTOKOCTPHI, KyCThI, JIUTHIE
MOJIOCHI, TYMOBI U3 XKeJe300€TOHHBIX OJIOKOB, OpraHHble psabl. Bce 3TH coopyxeHus HU
OJIMH JIECATOK JIET MPUMEHSIUCH B YCIOBUAX YTOJbHBIX IIAXT M JOCTATOYHO XOPOILIO 3a-
pexoMeHioBaiu cels B pa3nuuHbIX ycioBusx. Ho, B cuily TOro, 4to ycioXHUIUCH TOP-
HO-T€0JIOTMUECKUE YCIOBUS, YXYAIIUIOCh (PUHAHCOBOE COCTOSIHUE MPEANPHUATUH, U3Me-
HUJIMCh UX TMOTPEOHOCTH B 00beMax J00bIYM, TPAAULIMOHHBIE CPEJCTBA OXPAHBI B OINpe-
JICJICHHBIX YCJIOBHUSX MOKHO MPHU3HATh HEIOCTATOYHO 3(P(PEKTUBHBIMU C TOUKH 3pEHUS
obecrieueHusl yCTOMYMBOCTH BbIPAOOTOK, TPYJIOEMKOCTH pabOT MJIM CBOEH JOPOTOBU3HBI.

B nmomo1p UM WiIM Ha CMEHY MPUIUIM HOBBIE CPEICTBA OXpaHbl, KOTOPBIE, ONAThH-
TakKu, ObUIM 10CTATOYHO 3(P(HEKTUBHBI, HO JJIsI KOHKPETHBIX TOPHO-T€0JIOTMYECKUX U TO-
pPHOTEXHHYECKUX ycioBHH. K TakuM «HETpaJULIMOHHBIM» CPEACTBAM OXPaHbl MOXKHO
OTHECTH LENUKU TpeyroiapHou [9] u tpaneuuneBunnoit ¢opm (puc. 1), nopoausie 0JI0KU
[10], mopoansie cToiiku [11], OyToBbIE MOJOCH C apMUPYIOIIUMH 3ieMeHTamu [12], ne-
peBsinabie cToiiku CKVY (puc. 2), 1eHTOYHBIE MOJIOCHl U3 MOPOJHOLUEMEHTHBIX MOIYy0JI0-
KoB (puc. 3), TymMObl U3 AepeBIHHO-0eTOHHBIX 070KOB BJIb [13], ra3o0eToHHBIE OMOPHI
[3] u muorue napyrue. IIpudyem nocraTouHo 0O0JBIIOE KOJIMYECTBO CPEICTB OXPaHbI OC-
HOBBIBAIOTCS HA HCIIOJIb30BAHUU 3aKOHOMEpHOCTEH (OPMHUPOBAHUS TI'PY30HECYIIHX
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KOHCTPYKLIHMI B CHCTEME «CPEICTBO OXpaHbl - OOKOBBIE MOPOJBI» U, KaK IMOKa3bIBAET
MpaKTHKa, 3TO JAeT IOJOXKHUTEJNbHBbIE pe3yibTaTbl. K TakuM CTOUT OTHECTH CHOCOO
OXpaHbl BHIPAOOTKH MPSMOYTOJbHBIMU JKECTKUMU OXpPAaHHBIMH 3JIEMEHTaMHU, pacloJara-
CMbBIMHU MCPICHAUKYJIISIPHO OCHU BLIpa6OTKI/I, C OCTAaBJICHHUCM MCXKAY HHMH KOMIICHCAIHU-
OHHBIX ToJI0cTeH [14], cmoco6 oXpaHbl ¢ UCTIOIB30BAHUEM I0JIOC IEPEMEHHOMN KECTKOC-
TH JJ1s1 CO3/1aHusI CBOJa paBHOBecus [15] u ap.

Toagresue xpeny 8 eo-devewa
Supnfomee nocie iy cmenewe
Ao

Puc. 1. Ilactiopt kperieHNs 1 yIpaBiIeHUs KPOBIeH 8 3ama HO IaBkI Tu1acTa l; maxTsl
«Komcomorten [lonbacca» ¢ 0XpaHOH BHIEMOYHBIX BEIPAOOTOK MPSIMOYTOJLHBIMU U
TpaneuneBUAHBIMY LEeTUKaMH YT
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Puc. 2. ITacnopT kpermieHus: KOHLEBOI0 y4yacTKa § 3amaJHoM JaBbl MJIACTa M3 IIaXThl UM.
E.T.AbGakymoBa ¢ oxpaHoi KOHBeWepHOTO mTpeka cToiikamu CKY u OyToBOMH MOJIOCOM
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Puc. 3. ITacnopT kperieHus: KOHIEBOI'O yyacTKa 3 3amagHoi JaBbl miacta ms maxThl «lernosckas-
['my6Goxas» ¢ 0oXpaHO# KOHBEHEPHOTO MITPeKa MOJIOCOH U3 IIOPOAHOIIEMEHTHBIX TTOTYOJIOKOB

[Ipu Bcem MHOrooOpasuu MEpONPHUSATHH MO MOAAEPKAHUIO MOATOTOBUTENIBHBIX
BBIPaOOTOK HU Ha OJHOM MpPEANPHUSATHU HE 00X0AsATCA 0€3 KOMIUIEKCa Mep MO PEMOHTY
BbIpa00TOK. [IpakTHueck mMOBCEMECTHO MPOU3BOAUTCSA MepeKperieHue BripaboToK, Mo-
JIPBIBKU MOPOJA MOYBHI JJIsi 00ECTeUYeHUs] WX IKCITyaTallHOHHOTO COCTOsiHHS. Bce 3t
omnepaluy Hellb3sl Ha3BaTh 3G (PEKTUBHBIMH, TaK KaK JIF0OOE BMEIIATEIHCTBO B MaJylo Te-
OMEXaHUYECKYI0 CUCTEMY «KpeIlb - BMEIIAIONINH MacCUB» 00s3aTEIbHO BEIET K HApy-
HICHUIO YCTaHOBMBUIIETOCS PAaBHOBECHOTO COCTOSIHUS, MHTEHCU(UKAIMU CMEIIEHUN Ha
KOHTYpE BBIPAaOOTKH U HEOOXOAMMOCTH MPOBEJACHUS OBTOPHOTO peMoHTa. Kpome Toro,
9TU ONEpalMH JOCTATOYHO TPYIAOEMKH, TaK KaK BBINOJIHSIIOTCS MPEUMYIIECTBEHHO BPYyY-
HYI0, MECTA K€ IPOBEACHUS NEPEKPEITICHUI BRIpaOOTOK TpaBMOomacHbl. [103TOMy B co-
BPEMEHHBIX YCIOBUSAX COBEPIICHCTBYIOTCS TEXHOJOTUU MO MEPEKPETICHUIO TOPHBIX BBI-
paboOTOK, B TOM YHCJIE€ TEXHOJOTHH, OCHOBBIBAIOIIMECS HA HCIOJIb30BAaHUU T'PY30HECY-
el crmocoOHOoCTH BMemarmux mopos [16].

[Ipu nmpoBeneHUN U TEPEKPEIICHUSAX BBIPAOOTOK AKTyalIbHBIM OCTAETCS BOIPOC
3aMOJHEHHS 3aKPEMHOro MPOCTPAaHCTBA il oOecleyeHHus] paBHOMEPHOTro pacmpeieie-
HUS Harpy3KH Ha Kpelb, UCKJIIOUYECHUS TUHAMHUYECKOrO BO3JACHUCTBUS MOPOJ HAa Kpenb U
pelieHuss mpoodyeM: UHTEHCUBHOI'O POCTa 30HBI pa3pylIeHUs mopoj, AedopManuii sie-
MEHTOB KpEIH BBIPAOOTKH, OOPYIICHUS TOPHBIX TOPOJI ¥ MPEIOTBPAIICHUS TPaBMaTU3Ma
B MecTax BbIBajoB mopoja (puc. 4). CoriiacHo TeXHUYECKUM TpeOOBaHUSIM, MyCTOTHI J0-
JOKHBI 3aMOJHATHCS JEPEBOM, KyCKaMH MOPOAbI WU CHEIHATBHBIMUA CMECSMH (OBICTPOT-
BEPJICIOLUIMMH MEeHAMU, TEHOOETOHAMHU U JPYTMMU MHEPTHBIMH 3aIIOJTHUTENSIMU), KPElb
B y3J1aX MOJATIUBOCTH JOJKHA PACKIMHUBAECTCS C MOPOJHBIM KOHTYpOM. B OonbIIMHCT-
B€ CJIy4aeB MacnopTaMu KPEIJICHUs U MepeKperieHus BoIpab0TOK MPpeyCMOTPEHbI BbIK-
JaJKa B «KyIOJIaxX» JEPEBSIHHBIX KOCTPOB M PSAIOBOI MOPOJBI, IO3TOMY HE Bcerna obec-
MEeYMBAETCsl KAaUeCTBEHHAs 3aKJaJika 3aKperHOro MpoCTpaHCTBa U3-3a OOJbIION Tpyroe-
MKOCTH paboT 1o 3a0yTOBKE U HEOOXOAMMOCTH NMpeObIBaHMs pabovynX B pacKperIeHHON
3oHe. [lo3TOMY mepcrneKTUBHBIM HAIMpPaBJICHUEM CUMTAETCs 3aMOJHEHUE 3aKPEMHBIX Myc-
TOT C MUCIOJIb30BAHMEM MEXaHHU3UPOBAHHBIX CIIOCOOOB MPUTOTOBJICHUS U TPAHCIIOPTUPO-
BKH 3a0yTOBOYHOTO MaTepuaia K MecTy 3akianku [17].
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Puc. 4. O0mwmii Bu «KymoJiay BeIBaJla IOPO/] HAJl BEPXHIKOM KpEIr KOHBEHEPHOTO ITpeKa §
3amaHOM JIaBHI TUI. M3 maxTel uM. E.T. AbakymoBa

[Ipy paccMoTpeHMHM MEpONPUATHH IO NOBBIMIEHUK YCTOWYMBOCTU T'OPHBIX
BBIPa0OTOK, TaK WU MHA4Ye, HAa TIEPBOM MECTE MPHU UX pa3paboTKe U BHEJIPECHHUU JOJIKHO
OBITH yciioBUE oOecrieueHusi 6e3aBpapUTHOTO COCTOSAHUS BBIPAOOTOK, MOTOMY YTO, KakK
MOKAa3bIBAIOT PE3yJbTaThl HCCIENOBAaHUM psia yYEHBIX B 00JacTH OXpaHbl TpyJa,
OCHOBHBIM TPaBMHUPYIOUIUM (AKTOPOM Ha MPOTHKEHUU TMOCICAHUX JIeT ObUIU H
OCTAIOTCS O0Balbl U OOPYHICHUSI TOPHBIX MOPOJ, TPABMATH3M OT KOTOPBIX COCTaBISCT
21 % [18]. IlpuyeMm yaenpHbIN Bec TpaBMaTU3Ma OT 0OBajOB U OOpPYILIEHUN B OUMCTHBIX
Y MOJTOTOBUTENBHBIX 3a00s1X cocTaBisieT 79,4%, a 62,3% NpoOUCXOIUT HA MX COMPSIKE-
HHUsAX. XOTA W Hambojee YacTo IOBTOPSIONICHCS NPUUYMHOW aBapuii M HECUYACTHBIX
ciaydaeB OT OOBajJoOB W OOpYHICHWH TOPHBIX IMOPOJ SBISETCS HAPYIICHHE MPOCKTOB
nacnopToB KperieHus (okono 62%), Henb3st He OpaTh BO BHUMaHuUeE, 4yTo 8 % aBapuil u
HECYACTHBIX CJIy4aeB SBISIOTCS CIEICTBHEM HECOOTBETCTBUS IMACHOPTOB KPETUICHUS
TOPHO-TE€OJIOTUYECKUM YCIOBUAM (25% W3 HUX OTHOCATCS K KPYINHBIM aBapusiM C rpyI-
IIOBBIMHM HECUACTHBIMHU cilyudasiMu) U 23% — OTCYTCTBUS WJIM HEUCIIpaBHOCTHU Kpenu [19].

OCHOBHBIMU MeCTaMH, e 3aUKCUPOBAaH HAUOOJBIINN TpaBMaTH3M OT oOpyIIe-
HHUI TIOPOJ W 3aBalioB TOPHBIX BBIPAOOTOK SIBHJIMChH: CONPSDKCHHUS OYMCTHBIX 3a00€B C
MOJArOTOBUTEILHBIMU NIPU MEPEABUKKE KOHBEHEPHBIX CTAHIUHN (TOJOBOK), BBIKIAAKE Oy-
TOBBIX I10JOC, BBIeMKe HUMI (62,3%); pacKperyieHHOe MPOCTPAHCTBO 32 KOMOaiHOM mpu
3a4UCTKE €ro rnepen 3aABUKKON KoHBelepa (13%); MmecTa nepeABUKKN BPYUHYIO CIIEIU-
anpHOU Kpenu (8%); mpu3aboitHOE MPOCTPAHCTBO MOJATOTOBUTEILHBIX BHIPAOOTOK B Iie-
puon yoopku nopoisl, opopmieHuss u kperieHus 3a60s (18%); mecta mepexkperyieHus
TOPHBIX BBIPAOOTOK B MOMEHT u3BIeueHus kpenu (6%) [19].

BeiBoabl. B pe3ynbraTe aHanu3za MEpONpUSTHI MO MOJJEPKAHUIO MOATOTOBUTE-
JBHBIX BBIPA0OOTOK MOKHO CJ€JaTh BBIBOJ O TOM, YTO IPH BCEM UX MHOrooOpa3zuu rop-
Hasi HayKa HE CTOUT HAa MECTE W MPEANPUHUMAET MONBITKU MO CO3/JaHUI0 HOBBIX TEXHO-
JIOTHUH, IPUYEM MHOKECTBO U3 HUX OCHOBBIBAETCSI Ha BOBJIEUEHUHU B COBMECTHYIO paboTy
MOPOJAHOTO MAacCHBa CO CPEACTBAMHU KPEIUICHUS] M OXPaHbl TOPHBIX BHIPAOOTOK, cO37a-
HUM I'PY30HECYIIMX MOPOJHBIX KOHCTPYKLHH Ha KOHTYpe BbIpaOOTKH IpHU HEpeKperie-
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HusAX. JlaHHAs TCHACHIMS, [0 HAIIEMy MHEHHIO, JOCTATOYHO OMpaBJaHa B CHIIY TOTO,
YTO PE3yJbTATOM 3TOTO SBIISETCS pa3paboTKa U NMpuMeHeHue 3P PEKTUBHBIX pecypcoc-
Oeperarouix TEXHOJOTHH MOJACPKAHUSA TOPHBIX BHIPAOOTOK B YCIOKHSIOIUXCS TOPHO-
I'€0JIOTHYCCKHUX YCIOBHUSX.

Pa3pabaTbhiBacMble TEXHOJIOTHUHU JOJKHBI, B IEPBYIO 04Yepe/ib, oOecneunBaTh Oe3a-
BapUHOE COCTOSIHUE BBIPAOOTOK, MPU NMPUMEHEHUU KOTOPBIX BEPOATHOCTh BO3HUKHOBE-
HUS TpaBMaTH3Ma W HECYACTHBIX CIydYaeB OT OOPYIICHHI MOPOJ M 3aBajOB TOPHBIX BbI-
paboTok OyeT MUHUMAIBHOM.
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JloHeupKui HalliOHANBHUN TEXHIYHUH yHIBepcuTeT, JloHenbk

HIATPUMAHHA BUIMKOBHUX BHPOBOK JIJISI 3ABE3INEYEHHS X EKCIUIYATALIIMHOIO I
BE3ABAPIMHOI'O CTAHY

Posrnsmarotees icHyroui 3aXo[H Moo 3a0e3MeyeHHs eKCIUTyaTalliiHoro ta 0e3aBapiiHOro CTaHy BHIMKOBHX
BupoOoK. [IpoaHani3oBaHO OCHOBHI TECHICHINI MIOAO iX YAOCKOHAICHHS TPH BIANPANbOBYBAaHHI BYTLTEHUX
IJIACTIB B CKJIAHAX TIPHUYO-TEOJIOTIYHIX YMOBAX.

Kitro9oBi cnoBa: miaTpuMaHHS BUIMKOBHX BHPOOOK, CIOCOOM OXOpPOHH, 3aCO0M OXOPOHH, PEMOHT BHPOOOK, 00-
PYIUICHHS TiPCHKHUX TOPIJT

Negrey S., Negrey T., Kurdiumow D.
Donetsk National Technical University, Donetsk

MAINTENANCE OF EXTRACTION WORKINGS FOR SUPPLYING OF THEIR OPERATIONAL AND
ACCIDENT-FREE CONDITIONS

Existing events on supplying of operational and accident-free conditions of extraction workings are considered.
The main tendencies on their improvement are analyzed at optimization of coal layers in difficult mountain geo-
logical conditions.

Keywords: maintenance of the extraction workings, the ways of protection, the facilities of protection, repair of
workings, caving of rocks.
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