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3N «YronbHas koMnaHus «KpacHonMMaHcKas»

Ha waxme «Kpachoaumanckasy 6blnOIHEHA U30AYUS 8EPMUKATLHO20 CIMBOA NPU JTUK-
suoayuu asapuu 0as nNPedomepaujeHuss He2amueHbiX NOCIeOCMBULL BO3MONICHOSO 83PblEA
Memana.

Juxeuoayus asapuu éenacy nymem U30AAYUU U CO30aHUs UHEPMHOU CPedbl HA asapuli-
HoM yuacmke. M3onayus asaputino2o YHACMKA GbINOJHAIACL B8036COCHUEM G3PblEO-
VCMOUYUBLIX NEPEMbIUEK, 8 YACHHOCHU 8 8bIPADOMKAX OKOJIOCMBOIbHO20 080PA 6030)-
xonooaiowezo cmeona Nel. Hzonsyus cmeona 6uLia 6bINOIHEHA CAeOVIOWUM 0OPA30M. HA
onopuwvle Oanxku (paccmpenvl) YKAAObl8ALCs MEMAIIUYECKUN TUCT, 3ATUBAIC SUNCOBLIM
cloeM, Ha KOMOpPOM YCMAHAGIUBANUCL INACMUYHbIE eMKOCHMU 3aNOJHAEeMble JICUOKO-
CMbl0. DMa 3MACMUYHASL eMKOCb Heo0X00uMa 0Jis CO30aHUsL BOOSIHOU 3A8eChl, Heumpa-
JU3YIOWetl NAAMsL U OXAAAHCOAowel YOaAPHO-02HESYI0 GOJIHY, O8USAIOULVIOCS HO CINBOJLY OM
MECMA B03MOICHO20 G3PbLEA.

KimoueBble ciioBa: H30J1us, CTBOJI, 3JIACTUYHAA [ICPEMbIYKA, JIMKBUAAIINU aBapHH.

Heo6xoauMocTh BBIMIOMHEHUS JAaHHOW paboThl O0yCIIOBIEHA MOTPEOHOCTHIO
JUKBUJAUHU aBapuu, npousomenmeit 26.10.2015 roma nHa maxrte «KpacHomu-
MaHCKas1», MPOSIBUBLIMECS B BHUJE ABYX B3PbIBOB METAHOBO3QYIIHOW CMECH Ha
BEHTHJISILIMOHHOM XOJKe 1-0ii 3amajHOoN NaBbl 3acOpPOCOBOI wacTu miacta ls.
JIukBUAIMIO JaHHOM aBapUU OBLIO PEIIEHO BECTH IYTEM H3O0JIALUU U CO3IaHUEM
WHEPTHOM cCpeapl HAa aBapUMHOM ydacTke. M3omsauuio aBapuitHOrO yd4acTka
IIPEyCMAaTPUBAJIOCh BBIIIOJIHUTE ITYTEM BO3BEIEHHUS B3pPBIBOYCTONYMBBIX IIE€pe-
MBIYEK: Ha MarucTpajJibHOM OTKaTOYHOM KBepllulare Ha 3acOpOCOBYIO 4acTh ILIa-
cTa /3, HAa MarucTpaJbHOM KOHBEMEpHOM KBepIliare Ha 3acOpOCOBYIO 4acTh Ija-
cTa /[3; B BBIpaOOTKax OKOJIOCTBOJBHOTO JIBOpa BO3ayXxomojaroiero crposia Nel,
BEHTHJIAIHMOHHOM KBEpIIUIare miacta Ms? u c6oiiKe HAa BEHTHIANHOHHYIO CKBa-
XKHUHY Top. 545 M; B ycThe Bo3ayxomnojaromero crsosia Nel. B mannoii pabore
paccMaTpUBAIOTCA TEXHOJOTUYECKHE BOMPOCHI, BOZHUKAIOIINE MPU BBITOJTHEHUN
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U30JIIUM aBapUIiHOIO y4acTKa ITyTeM BO3BEICHHs B3pBIBOYCTOHYMBOI mepe-
MBIYKH B YCTh€ BO3ayxomojarouiero crBoja Nel. IloHATHO, 4TO mpu pemieHuu
JTAHHOTO BOIPOCA JOJDKHBI IO BO3MOKHOCTH YYHUTBIBATHCS T€PMETUYHOCTH U
IPOYHOCTh MEPEMBIYKH, €€ HaJECKHOCTh, OBICTPOBO3BOJUMOCTh M JIETKOCTH TIO-
CJICAYIOIIETO JEMOHTaXa.

B cootBerctBum ¢ Tpedboanusmu [1] JHAOII 1.1.30-4.01-97 «Ycra 'BI'CC
[0 OPraHM3alUHU U BEJICHUIO TOPHOCIACATENBLHBIX pab0OT» M3OJALMS aBAPHITHOTO
y4JacTKa JIOJDKHA TPOU3BOAMTHCS B3PHIBOYCTOMYMBBIMU II€pEMbIYKaMH Ha Oe3-
OITACHOM PACCTOSHUM.

VYuuThiBas HEAOCTATOUHO ONPEIENCHHYI0 M HEYyCTOWYMBYIO ra3oBYyl0 oOcTa-
HOBKY Ha Top. 845 M, CBSI3aHHYIO C 3TanamMu OOpYIIEHUS OCHOBHOW KPOBJIH Ha
aBapUtHOM y4acTKe, ObLIH pa3paboTaHbl MEPONPUSATHUS IO MEPEKPBITUIO U N3OS~
UM Bo3yxomnojatouiero croja Nel u kanopudepHOro KkaHajia B HeM JJIsl U301~
UM OT BO3MOJKHBIX IOCJIEICTBHI B3pHIBOB METAHOBO3IYIIHOM cMmecH. A s
KOHTPOJISI BO3YLIHOW Cpe/ibl 3a MepeMbIYKaMy B BO3ayXxonojaromiem crose Nel
(Hmxe oTMeTku MUHYC 6,400M) OBLIO PEKOMEHJIOBAHO YCTaHOBUTH TPYOBI IS
orbopa npo0 BO3ayxa ¢ NOCIEIYIOIUM aHAJIM30M Ha 5 onpeAeseHU U TeMiepa-
typbl (CO2, CH4, CO, O2, Ha, t).

Beprukansueiii Bozmyxomnogatouuii ctBosl Nel Obul mpoOWIEeH 10 OTMETKH -
1040 M. Ceuenne ctBoma 50,2 M2. YcThe cTBOJA 70 TIIyOHHEI 5,3 M 1 Kanopudep-
HBII KaHaJl 3aKpeIuieHbl OETOHOM, a OTXO[ A0 TJIyOuHBbI 24,6 M BBIIIOJIHEH THOOMH-
ramu. Jlanee ctBoa 3akperieH 6eroHoM ToimuHoN kperr 500 mM. B cTBONIE Haj
COMNpPSKEHUSIMH YCTaHOBJIEHBl TPHU BOJOYyJIaBIMBarolux kojbua. Ha rimyOune
818 M (mouBa BBIPAOOTKH) MPOMIEHO COMPSHKEHUE BO3IYXOIIOAAOIIETO CTBOJIA
Nel ¢ BomoTpyOHbIM x0nk0M Top. 845 M. Ha rmyOune 834,2 M mpoiigeHo comnpsi-
KEeHHEe Bo3ayxomnojarouero crtBoja Nel ¢ OKOJOCTBOJBHBIM JIBOPOM TOPH3OHTA
845 m. I'py3oBast BeTBb OKOJIOCTBOJIBHOTO ABOPA rOpH30HTa 845M Obl1a mpoiineHa
Ha 17,36 M ot ocu cTBoJa. [lopoKHSIKOBas BETBb OKOJIOCTBOJIBHOTO JIBOPA TOPU-
30HTa 845 M Obula mpoiigeHa Ha 14 M ot ocu cTBona. CTEHbI U CBOJIBI COTIPSDKE-
HUS BBIPAOOTOK 3akperuieHbl OeToHoM ToimuHoM kpenu 400 mm. Heobxoanmo
OTMETUTh, YTO KpeNb CTBOJA, METAJJIOKOHCTPYKIIMM apMHUPOBKH, METAJNIOKOH-
CTPYKIIUU KpEIJICHUsI TPyOOIpoBOAOB, Kabenen nedopmaiuii He UMeu.

C ropusoHnTa 545 M 10 ropuszoHTa 845 M B CTBOJIE IPOJIOKEH U 3aKPEIUIEH K
ONOPHBIM METAIJIOKOHCTPYKLIHUAM HAIPaBISIIOIIMMHA XOMYTaMHM K KpelH CTBOJIA
MoXKapHO-opocuTeNbHBIM TpyOompoBoa y 200, obmen nmuHoM 845,2 M. s
OCTaBJIEHUS! B CTBOJIE ABYXAITAKHOTO apMHPOBOYHOIO IMOJKA MOJ BEPXHUM 3Ta-
JKOM TIOJIKa YCTAHOBJIEHBI M 3aKpPEIUICHbI J1Be Oanku U3 AByTaBpa 45 Ha riyOuHe
841,040 m.

[Tpu pazpaboTke TEXHOJIOTHMH U MapaMeTpOB MEPEMBIUKU ObUIH MPOaHATU3UPO-
BaHbl CYILIECTBYIOIIME KOHCTPYKUMHU [2, 3] W mocTaBieHbl TpeOOBaHMS IO: MO-
OMJIBHOCTH MIPU €€ COOPYKEHUU; YIPOILEHHUIO JIMKBUIAIIMK OMACHOCTH; BO3MOXK-
HOCTH YBEJIMYEHHUS MOLIHOCTU NEPEMBIUKH [JIs HEUTpanu3aluu U OXJIAXKICHUs
y1apHO-OTHEBOI BOJIHBI, ABUKYIIEHCS MO CTBOJY BEPTUKAJIBbHO BBEPX OT MecCTa
BO3MOXKHOTO B3pbIBa. KpoMe Toro, 3ajaya onepaTUBHOTO MOHTa)Ka M3OJSIMOH-
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HOM TEpeMbIUKH Jis JIMKBUAALWKA BO3MOXKHBIX HEraTUBHBIX MOCIEACTBUNA OT
B3pbIBa METAaHOBO3YIIHON CMECH M MOCIEAYIOUIETro ee IEMOHTa)a MocIe yCTpa-
HEHUS OMACHOCTU 0€3 pa3pyIIeHUsI OCHOBHBIX KOHCTPYKIIUH KPETICHHUs CTBOJIA.

CymHOCTh pa3paboTaHHON MEPEMBIYKH COCTOUT B TOM, YTO OHA BBHITIOJTHEHA B
BUJIC OTIOPHBIX METAJUTMYECKUX OalIOK, KOHI[bI KOTOPHIX 3aMOHOJIMYEHBI KECTKO B
TOPHBIA MaccHB, HA KOTOPBIX pa3MEIIeHbl IPOMEXKYTOUYHbIE MeTalInyeckue Oa-
KM, MOKPBITHIE KECTKUM JIUCTOM, 3IUTHIM MPOYHBIM THUIICOBBIM CJIOEM, Ha TO-
BEPXHOCTH KOTOPOTO YCTAHOBJICHBI 3JIACTUYHBIE €MKOCTH, 3alOJIHSEMBbIC JKHJIKO-
CTBIO C JI00aBJIEHUEM B HE€ MHTUOMTOPOB. DTa 3JIaCTHYHAs €MKOCTh HE00X0auMa
JUTSL CO3/IaHUs BOJISTHOM 3aBeChl, HEMTpanu3yrolei miams U oxXJaxaaroen yaap-
HO-OTHEBYIO BOJIHY, IBUTAIOLIYIOCS 10 CTBOJIY OT MECTa BO3MOYKHOT'O B3PbIBA.

TexHomornueckas cxema pa3paboTaHHOW W3OJISIIIMOHHOW MEPEMBIYKU TPUBE-
JICHa cxeMaTh4Ho Ha puc. 1, 2, 3. Ha puc. 1 npeacraBieH npoaoibHbIA pa3pes
CTBOJIa CO CMOHTHPOBAHHOW B HeM mepemblukoil. Ha puc. 2 u 3 mpeacraBieHsbl
npeJiaraéMble EPEMbIYKHU B TIONIEPEUYHOM pa3pe3e CTBOJIA.

9 10

Puc. 1. M3onaunoHHas nepeMbluka: MpoI0JIbHBIN pa3pe3

N3onsunonHas nepeMbIuka COCTOUT U3 CIIETYIONIUX OCHOBHBIX 3JIEMEHTOB: 1 —
MOHOJHTHAs OETOHHAsI Kpemnb CTBOJA; 2 — OMOPHBbIE METaNIMYeckue Oanku; 3 —
MIPOMEKYTOUHBIE METAJUTMUECKUe Oanku; 4 — >KECTKUHN JHCT; 5 — IPOYHBIN TUIICO-
BBIN CJIOW; 6 — 2JIaCTUYHBIE EMKOCTH; 7 — OETOHUTOBAS MEPEMBIUKA, TIEPEKPHIBA-
fomas KajgopudepHbli KaHai, 8 — JApeHaxHbI TpybompoBoa; 9 — nuHUA
«auctom»; 10 — ycTbe cTBOA.
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Puc. 3. M3onaunoHHas nepeMbluKa: MONEpeyuHbIi pazpes

IlepempIuka ycTaHaBIMBAETCS B BEPXHEN 4aCTH CTBOJIA, 3aKPEIJIEHHOTO MOHO-
JUTHOM OETOHHOM Kpembio 1, B yCThe CTBOJIA HA OMOPHbIE METAJUIMYECKUE OaIKu
2, KOHIIBI KOTOPBIX 3aMOHOJIMYMBAIOT JKECTKO B TOpHBIM MaccuB. Ha omopHsbie
6anku 2 pa3MeIaT IPOMEKXYTOUHbIe MEeTAJUTMYECKHe Oanku 3, KOTOpbIe MOKPHI-
BAIOT KECTKUM JINCTOM, HAIIPUMEP, METAIIMYECKUM JTUCTOM 4 TomuHOn 10 MM.
Ha »ecTkuii 1uCT 4 3aJIMBarOT MPOYHBIN TMIICOBBIN ci1oi 5. Ha moBepXHOCTH THII-
COBOIO CJIOSI 5 YCTaHABJIMBAET 3JIACTUYHBIE €MKOCTH 6, KOTODPBIE 3aIOJIHSIOT
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JKUJIKOCTBIO. DJJACTUYHBIE EMKOCTH 6 M3rOTOBJISIOT, HanpuMmep, u3 [IXB Tkanei,
apMHUPOBAHHBIX CHHTETUYECKHM MaTEPHAIIOM.

B kauecTBe ONOpHBIX 0aJIOK MCIIONB3YEM, HApUMEp, ABYTaBPOBbIE METAJUIH-
yeckue Oanku Ne 65. KoHIbI 6aok mocie ux BBIBEPKHU TOPU30HTAIBHO, BBOJAT B
CHEIHalIbHO 00OpYJOBaHHbBIE JIYHKH, KOTOpPbIE 3aT€M 3aMOHOJUYHMBAIOT, HAIPH-
Mmep, 6eroHoM. OnapHbie OaaKy YCTaHABIMBAIOT CO CHEIMAIBHOTO MOJIKa B CTBO-
ne. JIyHku U1t ycTaHOBKH OaloOK COOPYXAalOT, HalpUMeEp, OOBIYHBIM OTOONHHBIM
MOJIOTKOM ISl Yero WX BbIpabaThIBAIOT B KpemH (CTEHE) CTBOJA W 3ariyOJsioT
npuOmM3uTeNbHO Ha 0,5 M B TOpHBIM MaccuB. HarpykaroT onopHbie 0aaku mocie
cxBaTbiBaHUsl OeToHa. OnopHbIe OANKKU yCTAaHABJIMBAIOT CTPOTO TOPU3OHTAIBHO.
banku ycraHaBiuBaroT ¢ MOMOLIBIO KpaHa. B kauecTBe MPOMEKYTOUHBIX METal-
JMYECKUX 0alloK MPUMEHSIOT, HapuMep, AByTaBpoBbie Oanku Ne 36 (Pacuer sTux
0aJIOK MPUBEICH HUXKE).

[lepen 3amuBKOM TUTICOBOM MEPEMBIYKU B HEE YCTAHABIMBAIOT TPYOBI AJIs paz-
MEIIEHHs] B HUX JIPEHAXHBIX TPYOONPOBOJOB &, a JJIsi KOHTPOJISL COCTaBa aTMO-
cdepsl 1 0TOOpa NMPod PYJHUYHOTO BO3AyXa, B U30JUPOBAHHOM BO3AYXOIIO/IAI0-
[IeM CTBOJIE B MEPEKPHITHH COOPYXKAIOT METAIMYECKYI0 TPyOy AMaMeTpoM He
meHee 50 MM ams pokJaaku B Hell muHun «/uctom» 9. [Ipu sTom ocymiecTsis-
I0T M30JBIIHI0 TPYOOIIPOBOIOB, Kabenel, apMUPOBKH CTBOJIAa B MECTaX MX KOH-
TaKTa C TMIICOBBIM PacCTBOPOM, HAIIpPUMEp, C IIOMOIIbIO0 KYCKOB BEHTHIISILIMOHHOM
TpyOBl, 0OMOTAaHHOI BOKPYT y3Ia, a YIUIOTHEHHE 3a30pOB MPOU3BOAAT 00Ma3KOU
3JIEMEHTOB THIICOBBIM PACTBOPOM, MPUYEM KYCKH BEHTIIIALIMOHHON TPYOBI U TUII-
COBOI'0 pacTBOpa pa3MeIIaloT OCIOWHO HE MeHee 3-X pas.

Jl1s coznaHus BOSIHOM 3aBEChl, HAIIPABJIEHHON HA HEUTpaAIN3aLUIO IJIAMEHH U
OXJIQXKICHUS yIapHO-OTHEBOI BOJIHBI, IBUTAIOIIEHCS MO CTBOJY OT MECTa B3phIBa
B JKUJIKOCTb, KOTOPOH 3allOJIHEHBI JIACTUYHBIE EMKOCTH 6, TOOABISIOT B HEE CIIe-
1MagbHble HHTUOUTOPHI, Hanpumep, NaCl.

s coznanust repMEeTUYHOCTH Kajopu(epHbIi KaHa B Kpenu (CTeHKaX) CTBO-
Jla IEPEeKPBIBAIOT, MPEUMYILECTBEHHO O€TOHUTOBOM MEPEMBIUKOM 7.

Heo6xonnMo Takxke 1o MoBOAY IaHHOTO N300pEeTEeHUsI OTMETUTH CIIeIyIOIIee.

TeXHUKO-IPKOHOMUYECKHE MOKa3aTelu pa3pabOTaHHON MEPEMBIYKU COCTOAT B
TOM, YTO JIOCTUTaeTCs MOJHasi 0€30MacHOCTh paboT MO M30JSALUU CTBOJIA OT IO-
CIIEICTBUI B3pbIBa METAHO-BO3AYIIHOW cMecH. lIpuyem snacTudHBIE €MKOCTH
MOTYT OBITH JIOCTQTOYHO OOJBIIOTO 00BEMa, TOJBKO YBEIMYUBAS IMPOYHOCTD
ONMoOpHBIX Oasok. B ciiydyae B3pbIBa JOCTATOYHO OOJIBIION MOIIHOCTH €MKOCThb
ONPOKHUBIBAETCS U BOJASIHOM MOTOK C MHTMOMTOpPAMM CO3/aeT BOJSHYIO 3aBECY,
KOTOpasi HEUTPANU3YET IUIaMs M OXJIAXKIACT yJapHO-OTHEBYIO BOJIHY, ABUIAIO-
nielics Mo CTBOIY OT MecTa B3pbIBa. Kpome Toro, M30J1MOHHAs IEPEMBIUKA JIET-
KO U OBICTPOBO3BOJIUMAsI, @ TaAKXKe OBICTPO pa3MOHTHpyeMas (ObICTpO pa3doupae-
Masi), T.e. He Hapyllaolas JIUTENbHO JalibHEHIIyl0 padoTy CTBoOJIa MOCIe
yCTpaHEHHs ONacHOCTH. Takas nepemMbldyka CMOHTHPOBAHA B pPEajbHBIX YCIOBUAX
Ha maxte «KpacHonuMaHcKas».

Hnst mepexpeitust BIIC Ne 1 micnonb3oBamch nByTaBpoBbie Oanku Ne 36, ko-
TOpble MOHTHPOBAJIUCH HA CYIIECTBYIOIIYIO OMOPHYIO paMy U3 ABYTaBPOBOW Oai-
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k1 Ne 65 Ha otmetke — 6,400 ¢ marom 0,5 M. CBepXy MOHTUPOBAJICS METaJUIMYe-
CKHH JTUCT TepeKPHITHS ToJIUHON 10 MM, KOTOpbIN 3anuBaercs rurcoM ((ocedo-
ruricoM) Ha TonmmAy 0,5M. J[anee BBIKIAIbIBAIUCH JOTIOTHATEIbHBIC THOKUE €M-
koctH ¢ H2O (cMm. puc. 1). B xanopudepHoM kaHane ycTaHaBIMBaIach MepEeMbIUKa
n3 6eronuTa ToiamuHoM 1000 MM.

YcTaHOBKa TOMOJIHUTENBHBIX THOKUX EMKOCTEH POU3BOAUTCS B 2 3Tara:

1 Tan — B HUIIAX TT0J1 KOMIIEKC OOMEHA BarOHETOK B KJIETH YCTaHABIMBAIUCH
OETOHUTOBBIE IIEPEMBIUKH 110 KOHTYPY CTBOJA 10 OTMETKU MuHyc 1,710;

2 atan — ¢ otMeTku MUHYC 4,880 M (BEpXHsSI TUIOCKOCTh THIICOBOM 3aJIUBKH)
no orMetku MuHyc 1,710 ycranaBiauBanuch TMOKHE BOJSIHBIE €MKOCTH, COCTOSI-
1Y€ U3 TPEX YaCTEH MO CEUCHHUIO.

Ha ormetke + 0,0 B KOoImpe BEHTUJISIIMOHHON CKBaKUHBI CTABUIIOCH TIEPEKPHI-
THE U3 JBYTaBPOBBIX Oasok Ne 36 BCILIONIHYIO, TIEPEKPHITHIE JTUCTOBOM CTaJIbIO
tonuHoX 10 MM H 3amoNHAJIOCH HAa BBICOTY 3 M THOKMMH €MKOCTSMU
(cm. puc.2).

B BeHTUISIMOHHOM KaHaJIe YCTpauBalach B3PHIBOYCTOMYMBAs MEPEMbIUKA U3
OeToHUTa C 3aIll0JIHEHUEM MPOCTPAHCTBA TUIICOBOM cMechio. TOMNIIMHA EepPEeMbI-
KM ObLTa paccyrTaHa B COOTBETCTBHH C TpeOoBaHUsMH [ 1] 1 cocTaBisia 2,6 M.

B moaroroBuTensHbI niepruoa ObUIO OTPEBU3MPOBAHO M YCTAHOBIICHO CIICIY-
foee obopymoBanue: BcroMoratenbHas yieoenka JITIDII-10; BcrmoMoraTenbHYIO
nebenky JIIDII-5 ¢ aBapuiiHOCmacaTenbHOM JIECTHUIIONW; MOAbEMHAs MalllnHa
IM 1-6,3x3,78/0,63; BcrioMoraTenpHyI0 MaHEBPOBYIO JIEOEIKY C UYEpBIYHBIM
npusBogoM Y160; ycTpolicTBO 11l IPUCOEINHEHUSI KaHaTa K MOHTUPYEMBIM 3Jie-
MEHTaM; ITYCKOBYIO amnmapatrypy, kabeiau, KHOIIOYHBIN IMOCT, JIEMEHTHI CUTHAIIH-
3allid; 3aKUMHBIE CKOOBI, LIETH, CTSDKHBIE IIMUIbKH, KaHAT KAlPOHOBBIM; U T.II.
bbulo ycraHoBieHa M CMOHTHpPOBaHa BCIOMOraTelbHas MaHEBpOBas JeOenka ¢
yepBsiuHbIM IIpuBooM Y160, a Takke MOAr0TOBIEHO HEOOXOAUMBII HHCTPYMEHT
1 00opy10BaHUE JIJIsl pabOThI B CTBOJIE.

[Ipu coopyxeHur U30IAUMOHHON MEPEMBIUKH JI0CTATOUYHO CEPbE3HBIM BOIPO-
CcOM ObllIa U3OJSAIMS JIEMEHTOB METAJUIOKOHCTPYKIIMI B CTBOJIE U IPYTHX 3a30-
pOB B KOHCTPYKIIMU TepeKphITHs. [locie BO3BeACHHS TEPEKPHITHUS CTBOJA TIO
BCEMY CEUEHUIO, MPOU3BOIATCS pabOThl K 3aJIMBKE CJIOS THIca ToiuHoi 0,5 M
Ha TMEPEKPBHITUN MO BCEMY CEUEHHUIO CTBOJIA. JIJsl mpenoTBpalieHusl HalaulnaHus
TUIICa Ha TPYOOIPOBOIBI, Kabeau, apMUPOBKY CTBOJIA MPEAyCMaTpUBACTCS MPO-
W3BECTHU WX U3OJISIUIO MPY MOMOIIH 0/y BEHTHISIIMOHHON TpyOsl. M3omsius tpy-
00mpoBOAOB, Kabelel, apMUPOBKH CTBOJIA TPOU3BOAUTCS B MECTAaX UX KOHTAKTa C
TUIICOBBIM PAaCTBOPOM — OTPE30K BEHTUJISIIMOHHOW TPYOBl OOMaThIBA€TCS BOKPYT
y371a ¥ GUKCUPYETCs MPH TIOMOIIIH BSI3aJIbHOU MPOBOJIOKHU. BeHTHIIALIMOHHAS TPY-
0a JomKHA 0OMAaTBIBATHCSI BOKPYT y3J1a TakK, YTOOBI HCKITFOYAJIOCh 3aTEKaHUE THII-
COBOTO pacTBOpa MoJ Hee. YIUIOTHEHHE 3a30POB B MEPEKPHITUU CTBOJIA TIPEIY-
CMaTpPUBAJIOCh TAK)K€ MPOU3BOJUTH MPU MOMOITN O/y BEHTHISIIMOHHOW TPYOBI.
YnnoTHeHue 3a30p0B MPOU3BOIUIOCH B CIIEYIOLIEH OCIIEI0BATEIbHOCTH:

- B MECT€ HAJIMYHUS 3a30pa MPOU3BOAMIACH OOMa3Ka MEPEKPHITHS U JIEMEHTOB
CTBOJIa TUTICOBBIM PacTBOPOM;
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- Ha TUIICOBBIM PAacTBOpP HAKIJIAJBIBAJICS OTPE30K BEHTHISILIMOHHOW TpPyObl U
MPUKUMAJICS K IEPEKPBITUIO U 3JIEMEHTaM CTBOJIA;

- 3aTeM OTPE30K BEHTHJISAIMOHHON TPYObI TaKXkKe YKJIAJBIBAICS Ha TUIICOBBIN
pacTBOp C HaXJIECTOM Ha paHee YJIOKEHHBIH OTPe30K BEHTTPYOBl. CTBHIKU MEXIY
OTpe3KaMH BEHTHJIALMOHHON TPYOBbI AOMOJHUTEIBHO MPOMa3bIBAINCh TUIICOBBIM
pPacTBOPOM.

i mojauM TUIICOBOIO pacTBOpa B CTBOJ K MECTY 3&JIMBKM NPUMEHSIIACH
ycraHoBKa «MoHoauT». OOCTyKHMBaHWE HACOCHOH YCTaHOBKHM OCYIIECTBIISUIO 5
YEJIOBEK: omepaTrop, 3 3arpy3urMka U OJMH TaMIOHaXHHMK. OrnepaTop ympasiisil
paboTol yCTaHOBKH, CIEIUI 32 KOJUYECTBOM IOCTYMAIOIIEH B YCTAHOBKY BOJIBI,
JTaBJICHUEM DPACTBOpAa M HArpy3KOM 3JEKTpOJBUIaTess. 3arpy3uuKH, B Ipolecce
BeIeHUs1 paboT, 3arpykaiy B OyHKEp YCTaHOBKH THUIIC. TaMIOHaXHHUK CIEIII 32
KaueCTBOM pPacTBOpa IO €ro ryCcTOTe, YINPABIISUI NEPEKIoYaTeIeM I0TOKAa U
YCTPaHsUI YTE€UYKH PacTBOpA.

Ilepen mogayei rurcoBOro pacTBOpa CMECUTEIbHO-HArHETATEIbHOM YCTAaHOB-
KOH BBINOJIHSJIACh IPOBEPKA COCTOSIHUE arperaTa U repMETUYHOCTU BCEX COEIM-
HeHuil. Taxke HEOOXOAUMO YOEIUTHCS, UTO PACTBOPOIIPOBO/] MPOJIOKEH OT CMe-
CUTEIIbHO-HATHETATEeNIbHOM YCTAaHOBKHU K MECTY BeleHUs padoT 0e3 Pe3KUx H3rH-
00B.

Jist KOHTpOJIst cocTaBa aTMOc(epsl U 0TOOp PO PYIHHYHOTO BO3yXa B H30-
JUPOBAaHHOM BO3JyXomnojaromiem ctBosie Nel, mpu ycTpolCTBE H30ISLUOHHOTO
nepekpoitust BIIC-1, B mepekpriTun Obllla yCTaHOBJIEHA MeTaJuIMueckas TpyOa
quametpoMm 50 MM JUIs IpokJIafku JuHUM «Jluctom» ¢ ormerku +0 B U301MpO-
BanHoe mnpoctpaHcTBo BIIC-1. KonTposnb coctaBa arMocdepbl U OoTOOp Mpod
PYIHUYHOTO BO3AyXa B M30JMPOBAaHHOM Bozayxomnoaarouiem creoie Nel mpous-
Boaunack padboraukamu ydactka BTB I'Tl «YK «Kpacnonumanckasi» 1 pa3 B cyt-
KU TIPU TTOMOIIM MEPEHOCHBIX MPHUOOPOB HEMPEPHIBHOIO U 3MU30JUUECKOIO Jei-
CTBUSI, a 3aTeM MPOM3BOAWICS aHanu3 TpoOd Ha 5 ompenenennit B CI'AJl 10
BI'CO. Pacxon marepuanoB, HEOOXOIUMBIX Ui M30JSALMHU BO3AYXOMOAAIOLIETO
ctBonia Ne 1 mpuBeneH B Tabmnuie 1.

Tabmuma 1
MarepuaJsl Bozayxononarwmmii creoJ Nel
banka nByraBpoBasi Ne36, TOHH 4,9
KonuuecTBo rumca, TOHH 33
JInct metanaudeckui TonmuHoH 10 MM, KT 5300
I'u6Kas 0007109Ka, EMKOCTb, M° 160
Bentwsmmonnas tpyoa 1000 mwm, .M. 100

Bce paboTsl Mo BO3BEIEHUIO H3O0JSIIMOHHON NIEPEMBIUKH B BEPTHUKAIBHOM BO3-
JyxorozaronieM cTBojie Nel MPOBOIMIMCH B TIOJHOM COOTBETCTBUU C pa3pabo-
TaHHBIM CETEBBIM TPaUKOM BBHIIOJTHCHHUS PaOOT, KOTOPBIH MPHUBEJICH HA PUCYH-
ke 4.
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No Juau mecsna (11.2015 1)

/i Hanmenosanpe pabor 6 | 7] 8| 9[10[11[121 314151617118

OcHaileHue MoALEMHON YCTaHOBKY JIJIs pabo-
161 B BIIC-1 (MoHTa)X OambH, IPUIICITHBIX
YCTPOWCTB, p/CTaHIIMU, HAJIAJIKA U JIP.

[3XY

[MoaroroButensusie padotsl B BIIC-1 —

MoHnTax 0anoK mepeKprITUs Ha OTMETKE — 6,4 ——

MOoOHTaX METaJUTUYECKOTO JIUCTA MEPEKPBITUS —
Ha OTMETKE — 6,4

3anuBKa rurca Ha otMeTke — 6,4

VcranoBka THOKHX €MKOCTEM W 3aloIHEHHE
H.0 ot otmeTtku — 6,4 10 ot™MeTKH 0 ——

o (o] B~ (W

Bo3Benenue mnepeMblukd B KanopudepHOM ———
kanaiue BIIC-1

Bo3Benenue mnepeMblYkd B BEHTWIALIMOHHOM
KaHaJIe CKBOXXHUHBI HA TpoMILIonaake BIIC-1  |e———

9 | IlepexpeiTue yctbs ckBakunsl Ha BIIC-1

10 YcTaHoBKa THOKHMX €MKOCTEH B KOIpE BEHT.
CKBa)XWHBI Ha npomivioniaake BIIC-1

Puc. 4. Cerepoii rpaduk BoIosHeHUS padoT mo uzoisuuu BIIC-1 U BeHTWISAIIMOHHON
CKBa)KUHBI

[Tocne mpUHATHS pelIEHUS 0 BOCCTAHOBJICHUU (PYHKLIUN BO3JYyXOIOJAIOLIETO
CTBOJIA IO MOJIaYe MPOEKTHOrO0 00beMa BO3/yXa MPOU3BOJUTCS JTUKBUIALIUS Tep-
METUYHOM MEePEeMBIYKH HA OTMETKE -0,4 M ¢ IEMOHTaXeM THUIICOBON MEPEMBIYKH.
Opranuzanus paboT Mo BOCCTAHOBJICHHUIO (DYHKITHI BO3AYyXOMOIAIOIIETO CTBOJIA B
peXUMe MOJauu BO3/yXa MOCIE €ro OCTAHOBKH MpPElyCMaTpPUBAET MAaKCUMAaJIbHO
BO3MOKHOE HCIIOJB30BAHHME 3/IaHUM, paHee CMOHTHUPOBAHHOTO OOOPYIOBaHUA,
MIPETYCMOTPEHHOTO MPOEKTOM.

W3BnedeHne rurncoBoi MepeMbIYKy U METAINTMYECKOTO MOJIKA MpelycMaTpHUBa-
€TCs C HCHOJb30BaHUEM COBMEILIEHHOIO METAJUIMYECKOr0 KOMpa, MOJAbEMHOU
ycTaHoBkoM 6,3x3,8x0,6. OTOUTHI THUIICOBBIN PacTBOP C HM3OJUPYIOIIEH mepe-
MBIYKH TPY3UTCS B €MKOCTh PYYHBIM criocoboM. [locre 3anonHennst eMKOCTH OHa
noxHuMaeTcs Ha oTMeTKy +1,5 M. EMkocTh ¢ momosto nebeaxu 2JIC-30 otkio-
HSIETCSA B CTOPOHY PEJIbCOBOIO IYTH U YCTAHABIMBAETCS HA TPAHCIIOPTUPOBOYHYIO
miatdopmy. [lnardhopma TpaHCIOPTUPYETCS MO PEIHLCOBOMY MyTH CMOHTHPOBAH-
HOM B HA/IMIAXTHOM 3JaHUU M Jajee 3a ero npenenbl. C moMOIbI0 aBTOMOOHIIb-
HOTO KpaHa eMKOCTh OMPOKHJIBIBACTCS U OCBOOOXKIaETCs OT THUIICOBOTO MaTepHa-
na. EmMkocTh Ha mutardopme Bo3Bparaercs B 00paTHOM HAmpaBlIEHUU B CTOPOHY
cTBosa. EMKOCTB OmyckaeTcsi B CTBOJ Ha OTMETKY -6,4 M ¢ HCHOJIb30BaHUEM
MoAbeMHON ycTaHOBKH 6,3x3,8x0,6. 3a mpenenamMu HaAMIAXTHOTO 3JaHUSI OTOH-
ThIiA THIIC DpoHTANBHBEIM Horpy3dankoM JCB 3CX ¢ o6bemom kxosma 1,0 Mm% rpy-
3utcst B aBrocamocsain KPA3-6510.
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Heo0xoaumMo OTMETUTH, YTO CTOMMOCTH PabOT MO JOKAIU3ALUU U TYIIECHUIO
mo’kapa B BRIpaOOTaHHOM MPOCTPAHCTBE 1-0ii 3amaiHOil J1aBbI 3aCOPOCOBOM YacTu
iacta |3 ropusonta 845 M omnpeneneHa CBOJHBIM CMETHBIM PacyeTOM CTOMMOCTH
00BeKTa CTpouTenbCcTBa. [Ipu 3TOM 00IIas cMeTHas CTOMMOCTh paboT MO U30JIs-
MU aBapUHHOrO ydacTka Mo 0a30BOMY BapHaHTy (C yCTpOWCTBOM OETOHHOM Ie-
peMBbIUKH) cocTaBisier 6357281 rpH., a o0mas cMeTHas CTOMMOCTh PaboT 1o
MPEUIOKEHHOMY BapHaHTy (YCTPOMCTBO Ha THIICOBOM MEPEMBIUKE SJIACTHYHBIX
pe3epByapoB) — 5474441 rpu. CiaenoBaTellbHO, SKOHOMHYECKHA dQ(HEKT OT mpu-
MEHEHHS BapuaHTa 2 pacCYMTaH, Kak pa3HHUIIA CTOMMOCTH BBIMOJIHEHUS paboT MO
BapuaHTaM U cocTaBisieT: 9= 33 — 32 = 6357281 — 5474441 = 882840 rpH.

1. JJHAOIT 1.1.30-4.01-97 «YcraB I'BI'CC mo opranu3anuyd ¥ BEICHHIO FOpHOCIaca-
TebHBIX paboTy. - Jonenx: HUMH/I, 1997. - 160 c.

2. Ilamenm P® Ne 224261722365598, E21F 17/103, E21 F5/00. Ony6:. 20.12.2004 r.

3. Iamenm P® Ne 2236598, E21 F5/00, E21F 17/103. Omy6:. 24.03.2003 1.

C.I1. Minees, H.A. Bocmpeyos, A.1. J[Iybosuxk, B. I. Jloces, B.B. lllanivos, A.A. Pyoenxo,
E.K. Tpouuncoxuii, 1.B. Ayuna, H.C. Kocmes, H.B. Xapvkosoii, /[.B. Kocmin

13051AUI4 NOBITPAMNOOAKHOrO CTBOMY MPU NMIKBIOALIT ABAPIT

Ha maxrti «KpacHonnMaHcbka» BHKOHAHa 130JIIisI BEPTHKAIBLHOTO CTBOJNA IIPH
JIKBiIAIil aBapii Jy1s 3armo0iraHHsi HEraTUBHUM HACIiKaM MOKIIMBOTO BHOYXy METaHy.
JlikBimarisi aBapii Bemacsi IMUIAIXOM 130IAMIT 1 CTBOPEHHSIM iHEPTHOTO CEpeOBHINA Ha
aBapiiiHii HinsHI. [30s1ist aBapiiHOT AUISHKM BHKOHYBAJIACs 3BEICHHSIM BHUOYXOCTIM-
KHX TIEPEMHUYO0K, 30KpeMa B BUPOOKax KOJIOCTBOJIBHOTO JIBOPY cTBOIy Nel, mio mojae mo-
BiTps. [30ms1ist ctoBOypa Oyna BUKOHAHA TaKUM YHMHOM: Ha OMOpPHI Oayku (po3cTpinm)
YKJIaJIaBCSI METAJIEeBUI JIUCT, 3aJIMBABCS TIlICOBHM LIAPOM, Ha SIKOMY BCTaHOBIIFOBAJIHCS
€IaCTUYHI €MHOCTI 3allOBHIOIOTHCS piguHO0. g emacTUuHa €MHICTh HEoOXigHa IS
CTBOPEHHS BOZSHOI 3aBICH, 110 HEHTpaTi3ye MOJIyM sl 1 OXOJIO/KY€E YAapHO-BOTHEBY XBHU-
JO, IO PYXA€THCS 11O CTBOJTY BiJI MiCIIsl MOXKIIMUBOTO BUOYXY.

Kurouogi ciioBa: i30ii11is1, CTBOJI, €1aCTUYHA IIEPEMHUYKa, JIIKBIIaIlis aBapii.

S.P. Mineev, N.A. Vostretsov, A.l. Dubovik, V.I. Losev, V.V. Shalymov, A.A. Rudenko,
E.K. Trochynskyy, 1.V. Yatseina, N.S. Kostev, N.V. Harkovoy, D.V. Kostyn

ISOLATION OF AIR SUPPLY SHAFT DURING ACCIDENTS
LIQUIDATION

On «Krasnolimanskaya» mine was made isolation of vertical shaft during accident liqui-
dation in order to prevent negative effects of possible methane explosion.

Liquidation of accident was carried out by isolating and creating an inert environment at
the emergency section. Isolation of emergency section was made by putting explosion-
proof construction, in particular in workings pit bottom air supply Nel shaft. Isolation of
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shaft was performed as follows: on the support beams (shooting) fit metal sheet, poured
gypsum layer, on which installed flexible container filled with liquid. Flexible container
needed for creation of a water curtain cooling and neutralizing the flame shock-wave,
which moved from the possible explosion shaft space.

Keywords: isolation, shaft, flexible jumper, liquidation of accident.
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