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B cmamve paccmompen onvim nposedenusi n0020mosumenbHoU 8blpabomKu npo-
X00uecKumM KOMOAUHOM NpU BCKPLIMUU BbIOPOCOONACHO20 CIAOOHAKIOHHOZO
yeonvHozo niacma l3 6 ycnosusx waxmel « Kpacnonumanckasny. Ilpusedensvl pe3yn-
Mamul HAMYPHBIX IKCNEPUMEHMOS, NO3BONUBUIUX 0OOCHOBAMb OCHOBHbLIE NApa-
Mempbl U mexHoso2udecKue 0cobeHHoCmu 6e30nacH020 NpoeedenUs 8blpabomox
nPOX00UeCKUMU KOMOAUHAMU NO 8b1OPOCOONACHBIM NOPOOAM, NPU 8CKPLIMUU U Ne-
peceuenu 8b10POCOONACHBIX Y2OIbHBIX NAACMO8, d 3ameM 0mxooe 8blpabomKu om
mecma 8CKPbIMuUsL.

B cmamve paccmompenvl ocobennocmu aKycmuyecko2o npocHo3a 8blopocoonac-
HOCMU U OCHOBHbIE NEPCNEKMUEHBIE NPEOLONCEHUIM NO YCOBEPULEHCIMBOBAHUIO Me-
Mo008 NPOCHO3a 8bIOPOCOONACHOCMU NPU PAOOMAX NO BCKPLIMUIO Y20NbHLIX NIA-
cmoe.

B pabome yoeneno ocoboe snumanue 80npocam 6CKpbimusi u nepecedeHus 6blopo-
COONACHBIX Y2ONbHLIX NAACMO8 U 8bLOPOCOONACHBIX NECUAHUKOS NPOXOOYECKUMU
KOMOQUHamMu U30UpamenbHo2co Oelucmeus 6 20PHO-2e0JI02UYECKUX YCIOBUAX
waxmsl «Kpacnonumanckasny. Paccmompen npumep eckpoimus 8616pocoonacho2o
niacma KOMOUHUPOBAHHBIM CHOCOOOM C NpUMeHeHueM KOMOAUH08020 u OYpo-
83DPbIBHO20 CNOCOO08 NPOXOOKU 8bIPAOOMKU NO PEKOMEHOAYUSIM, PA3PAOOMAHHBIM
UI'TM HAH Ykpaunvol. Ileped eckpvimuem 8b10pOCOONACHO20 Y2ONbHO20 NAACA
I3 senmunsyuonnvim wmpexom 1 worcnoii nasol ykiona Nel na waxme «Kpacnonu-
Mmauckasy svipabomra 0o nuxema I1K 5 + 8,8 nposoounace kombatinoswim cnoco-
bom, 3amem nepeuiiu Ha OYPOB3PbIBHOU CNOCOO NPoxooKu, nocie nukema 1K 5 +
17 onamw nepeutiu kombdatinosoe npogederue gvipabomxu. Ilpu ecex smux pabom
NPUBHAKOS Deanu3ayuu 2a300UHAMUYECKO20 S61eHUs He OblI0 BblAGNIEeHO, M.e.
8CKpbImMUe NIACMa NPOU30UN0 6€30NACHO 8 OE3A8APUUHOM PEHCUM.
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OalfH, 0€30I1aCHOCTD.

Ha maxte «KpacHonumaHckasy npeaycMaTpuBajloCh MPOBEIEHNE BEHTUIIALIM-
OHHOTO mTpeka 1 ¥kHOIt naBbl ykinoHa Nel 3acOpocoBoii yactu macta I3, Beipa-
00TKa B 9KCIUTyaTallMy peAHa3HavYaIach JUIsl BBIITYCKa UCXOSIIEH CTpyn BO3yXa,
JOCTaBKU MaTepHajoB U 000pYyAOBaHUS, IPOKIAJKA KOMMYHHUKAIUH, TepeIBUKE-
HUS JII0Jiel pu 0TpabOTKE 3aM1acoB BhILICYKAa3aHHOM JIaBbI.

IIpoBeneHne BEHTUIISAIMOHHOTO IITpeKa 1 10:kHOI naBel ykiioHa Nel 3acOpoco-
BOI YacTH YroJIbHOTO Iuiacta I3, coriiacHoO yTBEp KJICHHOTO MacnopTa, OCYIIeCTB-
neHo npoxoaueckuM komOaitnom KCII-32. ITpoektHas anuHa BeIpaboTKu 770 M.
Ceuenue BbIPaOOTKH B CBETY cocTaBut 17,7 M2, B mpoxoke — 19,2 m2. Kperutenue
BbIPAaOOTKHU ocymiecTBisuoch kpenbto KMIT-A3KM-17,1. Illar ycraHOBKH Kpenu
cocraniser 0,5 M. 3aTskka OOKOB M KPOBIIM BBIPAOOTKHM OCYIECTBIISIIOCH METall-
JINYECKOM CETKOU-3aTKKOM BCIUIOLIHYIO.

CoryiacHO JaHHBIX TOPHO-TE€0JIOTMYECKOTO IIPOrHO3a MPOBEIECHUE BEHTUIISLIM-
OHHOTO IITpeKa 1 r0xHOit aBbl ykiioHa Nel 3acOpocoBoii yacTu macra |3 B Havane
OCYIIECTBIISETCS 110 MMOPOJIaM TTOYBBI YTOJIBHOTO IIACTa |3, IpEeICTaBICHHBIX alleB-
POJIMTOM, MECYAHUKOM U apruyuIMTOM. J[0 BCKPBITHS YrOJBHOTO Iuiacta I3 Beipa-
60TKa OyzeT MpoBOAUTHCS CHM3Y-BBepx noj yriom 7°. Ha IIK6 + 8 Obwio ocy-
IIECTBJICHO BCKPBITHE YTOJBHOTO IUTAcTa |3, a jpanee BhIpaOOTKA MPOBOJIUTHCS IO
YroJbHOMY IUIACTY |3 ¢ mprcedkoi BMEIaromuX mopo,i KPOBIH M TOYBHI IUTACTA

(puc. 1).

o6p 1,40m

//////Jj/y//////yzy/j? 747

Puc. 1. 'eonornveckuii pa3pe3 mo Tpacce BCKPBIBAIOUICH BHIPAOOTKH YroJbHBIN
acr |3

VYroJbHBIH TIIACT |3 IMEET CII0KHOE CTPOCHHUE, COCTOMT U3 2-3 YrOJIbHBIX MaueK
U MOPOJHBIX MPOCIOeB MeXAy HUMH. OOmias reojgoruyeckas MOLIHOCTb KOJieO-
neTcs B auarmaszone 2,26-2,40 M. YToibs 4epHBIid, OJTyOIeCTAIUH, TOHKOIIOJIOCYa-
TBI, TPEIIMHOBATHIHN, C TUH3aMU (DI03€HA M BUTPEHA 110 HACIOCHHIO, C MUKPOIIPO-
CIIOMKAaMU aprujUTUTa, U3JIOM HEPOBHBIM, CPEAHEH KPEenoCcTH. YTOMbHBIH miacT |3,
Ha y4acTKe MPOBEJICHUS] BEHTUIISILIUOHHOTO 1ITpeKa | 10ykHOM 1aBbl ykioHa Nel 3a-
cOpOCOBOM 4acTH, OTHOCUTCS K BBIOPOCOOTIACHBIM.

B kpoBiie yronpHOro Imjacra 3ajeraer apriujuiMT MOIIHOCTBIO 10 5,50 M. Ap-
THJLTUT TEMHO-CEPBIH, CKPBITO-TOPU30HTAIILHOCIOUCTBIN, C MaJIbIM COJIEpKAaHUEM
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CIIIOJIbI, C €IMHUYHBIMU JIMH3aMU CUJEPUTA, C PEIKUMHU OTHEeYaTKaMM yrieQuiu-
POBaHHOMN (hIOPBI, MECTAMU PA30UT OTKPBITHIMU CYyOBEPTUKAIBHBIMU TPEIIMHAMH,
CPEIHEN KPENoCTH.

B nouse niacra 3aseraeT aneBpoIUT MOIIHOCTBIO 1,0-2,7 M. AlEBPOJIUT TEMHO-
cepblil, B BepxHel Jacty ci0s 0,1 M apriiiT «KydepsiBUMK», CO CIIIO0H, C KOH-
KpeLMsIMHU CHJIEPUTA, C OTIEYaTKaMU Yriae(QUIMPOBAHHBIX CTUTMAPHi, C MIOCKO-
CTSIMU NIPUTHPAHUs, cpeHel kpenocTu. Hike 3aneraeT nec4aHuK MOLUTHOCTBIO 10
2,8 M. Ilecuanuk cepsplii, TOHKO3EPHUCTHIH, Ha TIMHUCTOM LIEMEHTE, C TOHKOM I10-
JIOTOBOJIHUCTON CJIOMCTOCTBIO 3a CUET AJIEBPOJIUTA, PEXKE HAMBIBOB CIIIOJUCTOrO
Marepuaina, KpernKkuil.

Jlo mocnenHero BpeMeHH OblT HAKOIUIEH JOCTAaTOYHO OOJIBIION OIBIT IPOBE/Ie-
HUS BBIPAOOTOK KOMOAHHOBBIM MM OypOB3pBIBHBIM CIIOCOOOM IO BBIOpOCOOMAc-
HBIM IUTacTaM U nopojam [1, 2], ¢ BBINOJIHEHHEM HOPMATHBHBIX TPeOOBaHUIl 1O
IIPOTHO3Y ¥ IPOTUBOBBIOPOCHBIM MeponpusTusaM [3]. Taxke pacCMOTPEHbI TEXHO-
JIOTMYECKUE OCOOCHHOCTH NPU BCKPHITMHM BBIOPOCOOMACHBIX YrOJIBHBIX IJIACTOB
[4]. Panee BCKpbITHE BBIOPOCOONACHBIX YTOJIBHBIX IJIACTOB M IECYAaHUKOB Ha
[I1axTe MPOU3BOIMICS OYpPOB3PBIBHBIM criocoOoM 1o pekomenaanusm UI'TM HAH
Ykpaunsi [5-7].

IIpn nmpoBeneHNM BEHTWIALIMOHHOIO IITpeka | 0kHOMU jaBbl ykioHa Nel 3a-
cOpocoBoii yacTH Mmacta I3 Ha maxrTe BOSHUKIIM ONIPE/IeTICHHBIC TEXHUYECKUE TPY/I-
HOCTH IIPH BCKPBITHH yroJibpHoro miacta I3, [Toatomy UI'TM HAH Yxpauns! ObL10
MOpPYYEeHO pa3paboTaTh cHenuaibHble PEKOMEHIAMU 10 BCKPBITHIO YTOJIBHOTO
iacta |3 BeHTWISIMOHHBIM ITPeKoM 10¥1 105KHOH J1aBbl yKiIoHa Nel ¢ IOMOIIIBIO
koMOaifHOBOTrO croco0a.

PaccmarpuBast ONbIT BCKPBITUI TIACTOB HEOOXOAUMO OTMETHUTD, YTO COTJIACHO
naHHbIX maxTthl B epuo 2008-2014 rr. na I'Tl «YK «KpacHonumanckas» ObL10
NPOMJICHO 7 TOPHBIX BBIPAOOTOK KOTOPBHIMH BCKPBIBAJICS YrOJbHBINA mUiact |3, a
MMCEHHO: BEHTUIISIIMOHHBINA XOI0K | 3ammajiHoO# J1aBbl 3acOpOCOBOI yacTy miacta ls,
BEHTWJISILIMOHHBIN XOJ0K 2 3ama{HO# J1aBbl 3acOpOCOBO#t YacTH ruiacta |3, koHBeu-
epHbIH X010K 1 3amaTHOM J1aBbI 3acOPOCOBOIT YacTu tuiacta |3, koHBeHepHbIit X0I0K
2 3amaJHOM JIaBbl 3acOpOCOBOI yacTu Iwiacta |3, ykiion Nel 3acOpocoBoii yactu
wiacta s, BeHTHIIAIMOHHBIA X00K Nel 1-ii 3amamHOM JaBbl 3aCOPOCOBOM YacTh
riacta |3 u aaHroBbIi BEHTHWIIALIMOHHBIN KBEpIILIar 3acOpoCcoBoi YacTH miacra |a.
B nanHbIX BBIpaOOTKax nepe BCKPHITUEM YTOJIBHOTO I171aCTa BBITOJIHSIICS IPOTHO3
BBIOPOCOONIACHOCTH B COOTBETCTBHH C TpeOOBaHHAMHU [3], pe3ysibTaThl KOTOPBIX
npuBesieHbl B Tabauie 1. BekppiTie yroipHOro miacta I B BbIlIeyKa3aHHBIX BbI-
paboTKax OCYIIECTBIISIIOCH OYPOB3PHIBHBIM CIIOCOOOM B PEKHME COTPSACATEIHLHOTO
B3PbIBAHUS.
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Taomuma 1
Pe3ybTaThl NPOrHO3a BHIOPOCOONACHOCTH NPH BCKPBITHH IJIacTa I3 B
ropabix BbipadoTkax I'll «YK «KpacHoanmanckas»

TIOJIOXK. | paccr.
Ne HalMEHOBaHHE ImIacTa Ji (o) Oumax, | AJ, PE3YIIb-
n/m BBIPaOOTKHI OTHOC. wia- | J/MUH | MI/T f | rar npo-
BBIP-KH | CTa, M rHo3a
1 2 3 4 5 6 7 8
BEHTWIALIMOHHBIN 3,0 0,00 | 1,8 | 1,22 He
1 | xomok 1 3amagHoOM B KPOBJIC oracto
NaBbl 3.14. L I3 10 | 080 | 20 |093| "
OIIaCHO
BeHTI/IJ'ISII_II/IOHHLII‘/E 3,0 046 | 1.8 | 1,07 HE
2 | X010k 2 3amagHoM B KPOBJIC OIIaCHO
JaBbI 3.4. 113 1,0 - - - -
KOHBeHepHbIit X0- 30 | 074 | 26 | 1,38 OHEZ’HO
3 | mok 1 3amagHoi B KpOBJIE
1aBHI 3.4. IL13 10 | 048 | 26 |160| "¢
OIIaCHO
KOHBEHEPHBIN Xo0- 30 158 | 27 [ 124 HE
4 | nox 2 3anmagHoM B KPOBJIC OIIaCHO
JaBbI 3.4. IL|3 1,0 - - - -
30 | 000 | 2,2 |148] "°
5 | ykinon Nel 3.4. Iz | B kpoBne OTacHo
10 [ 000 | 21 |113| "€
OITaCHO
BEHT. X010K Nel 3,0 050 [ 1,5 1,29 He
6 | 13amagHoOl 1aBEI B KpOBJIE onacto
3.4, T3 10 | 028 | 15 [129| "€
OITaCHO
(hbTaHTOBBIN BEHTHU- 3,0 0,52 | 3,2 |1,32 OHI:;HO
7 | NAMUOHHEBIN B KpPOBJIE
KBepIwiar 3.4. 1. I3 1,0 0,18 | 2,5 | 1,27 He
OITaCHO

W3 npencraBieHHbIX pe3y/IbTaTOB MPOTHO3a BHIOPOCOONACHOCTH ITPU BCKPBITHH
riacta (tadu. 1) ciemyer, 4TO yroJibHbIH IUIacT |3 Ha ydacTkax BCKPBITHS BBIIIC-
yKa3aHHBIMHM TOPHBIMHU BbIpaOOTKaMu ObLI OLIEHEH Kak HeBblOpocoomnacHbii. Ilo
UH(pOPMAIMU IAXTHOW CITY>KOBI IPOTHO3a BCKPBITHE YrOJLHOTO ILIAacTa |3 B naH-
HBIX BBIPA0OTKaX HE OCIIOKHSUIOCH BHE3AITHBIMU BHIOPOCAMH YIS U Ta3a WM UX
MPU3HAKAMH.

Uro kacaercst OTbITa BCKPBITHS BHIOPOCOOTIACHBIX YTOJBHBIX TIACTOB KOMOAii-
HOBBIM CIIOCOOOM, TO HEOOXOJAMMO OTMETHTh, YTO Ha ImaxTax JloHOacca mMeercs
MOJIOKUTEIFHBIN OIBIT TAKUX BCKPBITHI, B YaCTHOCTH Ha maxte uM. bakaHoBa,
maxrte «Yaitkunoy, maxrte «KpacHorBapaeiickasy, maxre uMm. barosa, maxre Ne9

68



DuU3UKO-TeXHUYECKHEe MP00JieMbl TOpHOTo mpousBoacTa 2018, Bein. 20

«Kanuransnasy», [IIY «ITokpoBckoey, maxte «Komcomouten Jlonbaccay» u np. [1].
BckpbiTie BEIOPOCOONACHBIX YIOJIBHBIX IUIACTOB HA JAHHBIX IIAXTaX OCYILECTBIISA-
JIOCh MPOXOAYECKUM KOMOAHOM C BBINOJIHEHMEM IPOTHO3a BBIOPOCOOMACHOCTH
nepes BCKpbITHEM. B kaxJ10#f BCKpbIBaromiel BbIPaOOTKE s MPEeIOTBpAILEHHS
BHE3aITHBIX BEIOPOCOB YIJIsl ¥ I'a3a IPU BCKPHITUH YTOJIBHOTO IIACTa IPUMEHSITUCH
TEXHOJIOTUYECKHE MEPONPUATHS, HAllpaBJIeHHbIE Ha Pa3rpy3Ky yroJbHOIO Ijacra
IyTeM YMEHbIIEHHsI CKOPOCTH MOJIBUr'aHUs 320051 B CMEHY U PEryJIMpOBaHUEM pe-
KHUMa pa3pylieHus nopoa. BckpeiTre yroybHOTO Mmacta B JaHHBIX BEIPA0OTKaX He
OCJIOKHSJIOCh Ta30lMHAMUYECKUMU SIBJICHUSMH, YTO yKa3blBaeT Ha 3((dexTus-
HOCTb IIPUMEHSAEMBIX TEXHOJOTUYECKUX MEPOIIPUITUH.

IIpoxoaueckue koMOaitHbI N30MPATEIHLHOTO ACHCTBUS HO3BOJISIIOT OCYIIECTBUTD
Oosiee MIMPOKHM KPYr TEXHOJIOTUYECKUX OIEpaluii, KOTOpble MO3BOJIAT CHU3UTh
BbIOpOcoonacHOCTh. [IoMMMO OrpaHuYeHus CKOPOCTH IOJIBUT'AHHUS BBIPAOOTKH,
KOMOalHBI MO3BOJIAIOT 0€3 HapyLIeHUs TEXHOJIOTMYECKOTO IUKJIA PEeryaupoBaTh
OUYEePEHOCTH BEIEMKH [TOPO/Ibl, U3MEHSTh IUIOIA/1b IOBEPXHOCTH 32005 U HaIpaB-
JeHue BCKpbIBaromiei BbIpaboTku. [Ipu komOaiiHOBOM mnepeceueHHH BbIOPOCO-
OIIaCHOT'O IIJIACTa CYIIECTBYET BO3MOYKHOCTb IJIABHOT'O BBICBOOOXKJICHHS SHEPTUU
yIpyrux nedopmaruii myTeM U3MEHEHHUS] CKOPOCTH BBIEMKH YTJIS, a TAK)KE YMEHb-
I1a€TCS ONTACHOCTh OOPYILIEHUSI HABHCAIOIIETO MAaCCHBA 33 CYET YMEHbBILICHUS I1JI0-
maau ooHaxkeHus. Kpome toro, mpu koMOaifHOBOM MPOBEICHUU BBIPAOOTOK HC-
KITFOYaeTCsl BO3MOKHOCTh 00pa30BaHUs TEXHOJIOTUYECKUX TPELIUH B 3aKOHTYPHOM
MaccuBe€ M, COOTBETCTBEHHO, BO3HHMKAET BO3MOXKHOCTH O€30MacHOrO IOAX0Ja
BCKPBIBAIOIIEH BBHIPAOOTKM K IUIACTy Ha Oosiee OJNM3KOE pacCcTOsIHUE, YeM IPH
B3pPBIBHOM crioco0e BCKpBITHs. TexHonornyeckas cxema MpoBeIeHHUs BEHTUIISIIN-
OHHOTO mTpeKa | 1okHOM JaBbl ykiioHa Nel 3acOpocoBoii yactu miacta |3 mpoxon-
yeckuM kombaitHom KCII-32 na maxte «KpacHoimmaHcKash» NpUBEICHA HA PU-
CyHKeE 2.

[Tpu pazpaboTke peKOMEHIAIHI 10 6€301MaCHOMY BCKPBITHIO YTOJIBHOTO IIacTa
BEHTHJISILIUOHHBIM IITPEKOM | 103kHOM J1aBbI ykiioHa Nel 3acOpocoBoi yacTH Iiia-
cra |3 UI'TM HAH VYxkpaunbl Obuti yTOYHEHBI TpeOoBaHuUs [3] M0 CKOPOCTH MpO-
XOJKH BBIPAaOOTKH M CKOPOCTH BHEJPEHHS UCIIOJHUTENHFHOTO OpraHa komOaiiHa B
MacCHB, a TaK)XXe JPyrue MEPONPHITUS MO 0OecneueHnI0 0e301acHOCTH padoTaro-
IIHX.

[Tepen BCKpBITHEM YrOJIHOTO ILTACTA |3, COTIACHO HOPMATHUBHBIX TPEOOBAHHI
[3], ObLT BBITIOTHEH IPOTHO3 BHIOPOCOOMIACHOCTH IO TPEM MOKA3aTelsiM 4epe3 3 M
u | M 10 HOpMaM OT BCKPBIBAEMOIO ILIACTA: Uu, AJ, M NPOYHOCTH IO LIKAJIE
npod. M.M. [IporonassikonoBa yaapabiM MeToaoM (f). [1J1s BBINOJIHEHUS TIPOTHO3a
B KPOBJIC BCKPBIBAIOIIEH BHIPAOOTKH OypuiiH 2 HIypa Mo HOpMayiu K iacty |z, B
KOTOPBIX OIPEIEIISUTH HAYaJIbHYIO0 CKOPOCTh T'a30BBICIICHHS U3 IIITypa U OTOUpaTi
npoObI yris. HaganbHy0 CKOpOCTB Ta30BbIIENeHNUS (Jy, JI/MUH) OTIPEIEISITH C T0-
Moristo npudopa [1I'-2Ma u razosoro 3atBopa 3I'-1. Pa3aenka npo6 ocymecTsis-
nace B naboparopun UI'TM HAH VYkpaussl, 10 KOTOPBIM OMPEIEISUIACH MPOY-
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HOCTB YIJIS YAapHBIM METOI0M 10 mkaje mpod. M.M. IIpotoasskonosa (f) u iox-
HBIN MoKa3zaTenb (AJ, MI/T) 1o MeTOIMKe, U3JI0KeHHOH [8]. Pe3ynbrarhl mporuosa
BBIOPOCOOIIACHOCTH B MECTE BCKPBITHSI TL1acTa |3 mpuBeneHbl B Tabmuie 2.

2-2
KLLMY-14.4
ScB.= 14,4 mks.
Snp.= 17,9 Mm.ke.

WQ'2 do)HE MIaHLEHEY

4110

4640(4760)

5230 !

Puc. 2. TexHonoruueckasi cxema npoBeICHUS BEHTHIIIIUOHHOTO MTPeKa 1 10)KHOU
naBbl ykiaoHa Nel 3acOpocoBoii yacTu iacta |3 mpoxomaueckum kombOarinom KCII-
32 na waxre «KpacHonumanckas»

Tabmura 2

Pe3y.]'lLTaTbl IpPOrvo3a BblﬁpOCOOHaCHOCTH B MECTEC BCKPLITHUA ILJI. |3

No Paccrosinue ot O [ara AJ PesThl
1acTa 1o [Muker otbopa f
/T 1/MUH MT/T | TIPOTHO3a
HOPMaJu, M npo0
1 3 T1K4+13 | 1,61 04.07.18 | 1,98 | 1,9 | He omaceHn
2 3 T1K4+13 | 1,81 04.07.18 | 1,98 | 1,9 | He omaceHn
3 1 I1IK5+5,3 | 0,63 10.07.18 | 1,83 | 2,11 | e omaceH
4 1 I1K5+5,3 | 0,76 10.07.18 | 1,83 | 2,11 | e omaceH
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Pe3ynbTaThl BHINOJIHEHHOIO MPOTHO3a MO TPEM MOKa3aTessiM BbIOPOCOOIACHO-
CTH YTOJIBHOTO IJIACTa |3 MOKa3bIBAIOT, YTO YYACTOK B MECTE BCKPBITHS OTHOCUTCS
K HE OITaCHOMY 10 BBIOpOCaM yIJis U rasa.

VY4uThIBas BBIIEU3IOKEHHOE, TPUHUMAsl BO BHUMAaHHWE HAKOIUIEHHBIN MIaXTOMN
OTIBIT BCKPBITHS YTOJIBHOTO IUTACTa |3 B aHATOTMYHBIX TOPHO-T'€O0JIOIHYECKHUX YCIIO-
BUSAX, 0€3 MPOsBICHUS ra30JUHAMUYECKUX SBJICHUH, a TaK)Ke YUUTHIBasi TEXHUYE-
CKHE TPYJHOCTH I10 BBIIIOJHEHHUIO OYpPOB3PBIBHBIX Pa0OT Ha IIaxTe ObUIO MPUHSTO
pellIeHHe PEKOMEH/IOBATh BCKPBITHE YrOJBHOrO Iuiacta I3 B BEHTWIISIIMOHHOM
mrpeke 1 roxHOM naBel ykioHa Nel 3ac6pocoBoii uactu Ha I'TI «YK «Kpacnounu-
MaHCKas», B HEOMACHbIX 30HAX, OCYIIECTBIATh KOMOAHHOBBIM CHOCOOOM, IpH
ycnoBuu obecredeHust 3200 BBIPAOOTKH HEOOXOJUMBIM (pacdyeTHBIM) KOJIMYe-
CTBOM BO3]lyXa JJIsl YCTOMUMBOIO €ro MpOBETPUBAHMS U C 00A3aTEIbHBIM BBIIOJI-
HEHHEM CIIEJYIOIINX PEKOMEHJallui:

- NIPOBEJICHNE BBIPAOOTKU OCYLIECTBISATh B COOTBETCTBUU C TEXHOJIOTHUECKOM
IIPOEKTHON JOKyMEHTalMed Ha e€ NpOBEIEeHUE M KpEeIJICHHE, COCTaBIECHHOW U
YTBEPKJCHHOH B YCTAaHOBJICHHOM TOPSIJIKE;

- IIPU TOJX0JI€ BCKPBIBAIOLIECH BBIPAOOTKH K YrOJIbHOMY IIIACTY C PACCTOSHHS
He MeHee 10M mo HOpManH U3 3a00s1 BEIPAOOTKM HEOOXOIUMO OypUTh HE MEHee
JIBYX pa3BEIOYHBIX CKBAXHH Ul YTOUHEHHS] MECTOIOJIOKEHHS, Yria MajeHus u
MOIITHOCTH II1acTa. PacnosoxkeHne CKBakuH, X TIyOMHY U TIEpHOIMYHOCTD Oype-
HUS JIOJDKEH OIPENeNATh IJIaBHBIM reoJIor MIaXThl C TAKAUM pacyeToM, 4ToObl pas-
BEJIaHHAs TOJIIIA MEX/Y IIACTOM U 3a00eM BBIPaOOTKU COCTaBIIsIa HE MeHee 4 M.
dakTHYeCcKOe MOJI0KEHNE CKBaKUH JJOJDKHO ObITh HAHECEHO Ha PabOYHii 5CKU3 BBI-
pabOTKH ¢ IPUBA3KOHU ee 32005 K MapKIIEHIepCKOMY 3HaKY;

- C PacCTOSIHUS HE MEHee 3 M [0 HOPMAJIH K YrOJIbHOMY IUTACTy |3 He00X0 1Mo
BBITIOJIHUTH ITPOTHO3 BEIOPOCOONIACHOCTH TepPEJ BCKPHITHEM B COOTBETCTBHUH C Tpe-
6oBanusmu [2, 3]. [Ipu noaydeHUN MPOrHO3a «HEOMACHO» ¢ 3 M 110 HOPMaJIH, Clie-
IYIOIIMIA MPOTHO3 HEOOXOAMMO BBITIOJHUTH MPU TPUOIIKEHUH 320051 BEIPAaOOTKH
K IUTACTy Ha paccTOSTHUE HE MeHee | M 1o HopMalu;

- €CJIM ITPOTHO30M OYIYyT YCTAaHOBJICHBI OTIACHBIEC 3HAYCHHS TIOKa3aTesel BEIOPO-
COOIACHOCTH, a TAaKXKe eCJIM TP OYPEHUU CKBAXKUH (IITTYPOB) OYIyT HAOIIO1aThCS
peaynpeIuTeIbHbIe IPU3HAKU BEHIOPOCOONIACHOCTH, TO BCKPBITHE IIJIACTa TOJHKHO
MIPOU3BOAUTHCS OYPOB3PHIBHBIM CIIOCOOOM B PEXKHME COTPSICATEIHHOTO B3PHIBAHUS
nocyie MPUMEHEHHS CrIoco0a MPe0TBPALICHUST BHIOPOCOB YIISL U Ta3a — HarHeTa-
HUS BOJBI B YTOJIBHBIN IJIACT B PEXKUME TUAPOPBIXICHUS U KOHTPOJIS ero 3 dex-
THBHOCTH, COTJIacHO [2];

- IIPY POTHO3€ HEOIIACHO U OTCYTCTBUH NPEAYIPEIUTENbHBIX TpU3HaKoB '/
MpOBEICHUE BBIPAOOTKH C PACCTOSHUS 3 M IO HOPMAJIU JI0 TUIACTA U JI0 MECTa T'ie
YTOJIBHBIN TUTACT OyIeT BCKPHIT HA MOJHYIO MOIITHOCThH B IIPOEKTHOM CEYEHUH BBI-
pabOTKH, OKHO OCYIIECTBIIATHCS C OTPAaHUYSHHEM CKOPOCTH BHEIPEHUS HCIIOJI-
HUTEJNBHOTO OpraHa Kom0aliHa B MacCUB U CKOPOCTH IEpEMELIEHUsI €ro Mo 3a0010
1o 0,5 M/MHH, a TakKe C OrpaHUYEHUEM CKOPOCTH MPOXOJIKK He Oojee 1 mukia B

71



DU3UKO-TeXHUYECKHEe MP00JieMbl ropHoro npoussojacrea 2018, Bein. 20

cMeHy. BenuunHa olHOrO UKJIa BBIEMKH KOMOAfHOM He JI0JIKHa MpEeBbIIIATh Be-
JUYMHY [Iara yCTaHOBKH MOCTOSIHHOM KpemnH, KOTOPbIM B CBOIO Ouepelb JOJDKEH
ObITh He Oonee 0,5 M. YrpaBieHue KOMOalHOM JIOJKHO OCYLIECTBIATHCS TUCTaH-
LIMOHHO ¢ paccTosiHus He MeHee 30 M. TexHonornyeckuit 0TX0J1 Ha HayajIo UKJIa
BBIEMKH HE JIOJDKEH MIPEBBIIIATh BEJIMYMHY L1ara ycTaHOBKHM OCTOSIHHON KpenH (He
oomee 0,5 m);

- s HeNoMyIleHUs OOpyLIeHWH MOpOA KpPOBJIM M YroJILHOIO IjacTa, Ha
y4JacTKe IpUuOIMKEeHUs U OOHAKEHHsI TUI1acTa, IAXTOH JOJDKHBI ObITh pa3padoTaHbl
CreLMabHbIe MEPOIPUATHUS IO YKPEIUICHHUIO MOPOJ KPOBIIU U YCHIICHHUIO Kperlie-
HUS BBIPa0OTKH, 0OecreunBaronye 6e30macHoe BCKPhITHE IUI1AcTa;

- HarHeTaHue BOJIbl B YrOJIbHBIN IUIACT B PEKUME TUIPOPBIXJICHUS U KOHTPOJIb
ero 3¢ (peKTUBHOCTH HEOOXOIMMO OCYLIECTBIISATh B COOTBETCTBUU C TPEOOBaHUAMU
[1]. Ilocne obHaxeHUs YroJbHOTO IJacTa B CEYEHUM BBIPAOOTKHU BBIMOIHIETCS
THJIPOPBIXJIEHUE U KOHTPOJIb €r0 3P PEKTUBHOCTH;

- 3G PEKTUBHOCTh MMIPOPBHIXJICHUS JIOMOJHUTENFHO HEOOXOUMO ONpPEACIATh
MyTeM PEerucTpanuud U oOpabOTKH aKyCTUYECKOTrO CHTHaja C MOMOUIbIO ammapa-
TYypBI niepenaun ceiicmoakycruieckoro curtaia (AIICC-1) u komnbroTepa ¢ HoMo-
LIbI0 CHEHUaNIbHOM nporpammsl «Prognoz 4.0» [3];

- TIOCJI€ BBITIOJIHEHUS THJIPOPBIXJICHUS, OLIEHEHHOTO Kak 3(pekTuBHOE, U OTCTOS
32005 He MeHee | yaca, He0OX0JMMO OCYILECTBIISATh OypEeHUE APCHAKHBIX CKBAXKUH
muametpoM 10 80 MMm. BypeHue ckBakuH HEOOXOAMMO OCYIIECTBIIATH B KaXIOM
LIUKJIE BBIMOJIHEHUS THAPOPHIXIICHHUS;

- IpeHaXHbIE CKBaKUHBI HEOOX0IUMO OYpUTH TaK, YTOOBI TOUKU BBIXOJa CKBa-
KMH U3 YTOJILHOTO IIJIacTa B Ipezesax HeoOXoIuMoii 30HbI 00paboTKH ObUIH yaa-
neHsl He Oosiee ueM Ha 2R,y = 1,5 M npyr ot npyra u Ha paccrosiHue R,y = 0,75 m
OT KOHTYpa 3T0# 30HbI. 30Ha 00paOOTKU IPEHAKHBIMH CKBaXMHAMU JIOJDKHA OXBa-
THIBATh CEYCHHE BBIPAOOTKH U 4 M 3a €€ KOHTYPOM;

- mocye OypeHHUs] pacyeTHOTO KOJHMYECTBA JPEHAKHBIX CKBAXHH HEOOXOIMMO
onpenenuts 3)(HEeKTUBHOCTD UX ACHCTBUS IyTEM N3MEPEHUS IaBJICHUS ra3a B KOH-
TPOJIBHBIX LIITypax (He MEHee 2-X), NePECEKAOIUX JIaCT Ha PAcCTOSHUM 4 M 3a
MIPOEKTHBIM KOHTYPOM BBIpAaOOTKH. JefiCTBHE IPEHAKHBIX CKBAYKUH CUUTAETCs (-
(EeKTHUBHBIM TPH JIaBJICHUU ra3a B KOHTPOJBbHBIX Imypax menee | Mlla;

- mpy OypeHUH JATbHUX PSAA0B APECHAKHBIX CKBAKUH HEOOXOIMMO TMPETYCMOT-
peTb 4TOObI OHM PACHOJAralyucCh Ha PAacCTOSHHHM HE MeHee 2 M 10 HOPMAajH OT
GWIBTPYIOIIEH YacTH CKBaKUH CIICAYIOIIET0 IUKIIa THAPOPBIXJIeH . J{is Heomy-
IICHUS TIPOPBIBA BOJBI B PEHAKHBIE CKBAKHHBI TATHETO Psa, TIPU BBHITIOJTHEHUN
TUIPOPBIXJIEHUS B CIEAYIOUIEM LIMKIIE, OHU JOJDKHBI OBITh IEPEKPBITHI 10 BCEH
JUIMHE CPEJICTBAMU T'€pMETHU3ALNY;

- B Clly4ae HEBO3MOXXHOCTH BBITIOJHUTH THAPOPHIXJICHHE WA TPOOYpHUTH Ape-
Ha)KHbIE CKBOKHHBI C COOTIOIEHEM BCEX MapaMeTPOB WIIK B cllydae UxX Hedpek-
TUBHOCTH, BCKPBITHE YTOJIBHOTO IJIacTa HEOOXOJMMO OCYILECTBISATh OypOB3pHIB-
HBIM CIIOCOOOM B PEXHUME coTpsicaTelIbHOTO B3phiBaHUs (CB) B COOTBETCTBUU C
TpeOOBaHUSAMU, U3JIOKEHHBIMU B padore [2, 3];
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- TIpy OOHAPY)KEHUU TPEAYNPEAUTENbHBIX Tpu3HaKoB /IS npu Oypenun mmy-
POB, CKB2)KHMH WJIM TPU BEIEMKE KOMOAiHOM — BCKPBITHE IIACTa HEOOXOIUMO OCY-
IIECTBJIATh OYPOB3PBIBHEIM criocoOoM B pexume CB;

- TIPY BCKPBITUH TOPHO-T€0JIOTMYECKOTO HAPYIICHHS HITU TIPU OOHAPY)KEHUH €T0
npu OypeHUU CKBRXHH — BCKPBITHE IUIACTa HEOOXOJIUMO OCYIIECTBISITH Oypo-
B3PBIBHBIM cI10c0O00M B pexxume CB;

- IPU U3MECHEHUH TOPHO-TEOJIOTMYECKHUX YCIOBHIA, 8 TAKXKE MTPH OOPYIICHUH TI0-
POJT KPOBITH WJIH YTJIsl, KOTOPBIE HE TO3BOJISIOT O€30MaCHO U € COOJIFOJICHUEM B TI0JT-
HOM 00BEMeE BcexX TpeOOBaHUIl IO TEXHOJIOTHU MPOBEICHUS BHIPAOOTKH U TIO BbI-
MOJIHEHUIO CIIOCOO0B MpOrHo3a u crnoco0oB npenotBpauienus 'Sl — BckpbiTue
YTOJIBHOTO IJIacTa HEOOXOAMMO OCYLIECTBISATh OYpOB3PBIBHBIM CIIOCOOOM B pe-
xume CB;

- B Clly4ae MOSBJICHUS MPU3HAKOB BBIOPOCOOINACHOCTH B Ipolecce OypeHus
LIITYpOB, CKBaXMH WJIM MpH paboTe KoMOaitHOM 1o 320010 HEOOXOAUMO MpeKpa-
TUTh BO3JIeiicTBUE Ha 3a00ii, Bce paboThI B 3a00€ JJOJDKHBI OBITH MPEKPALEHBI, BCE
paOOTHUKHM JOJDKHBI BBIMTH Ha CBEXYIO CTPYIO BO3/lyXa B O€30macHOe MeCTO, OT-
KIIIOUUTH 3JIEKTPOIHEPTHIO U O MPUHATBHIX MEPax J0JIOKUTh TNIABHOMY HHXKEHEpPY
[IaXThl ¥ TOPHOMY JUCIIETYEPY;

- KoMOaifH oJDKeH ObITh 000PYIOBaH IaTYMKOM Tra3oBoi 3auuThl Tuna TMPK
(TepMOKaTaJIMTHUECKOE METaH-pesie KOMOaHOBOE), a paOOTHHUKH JIOJIKHBI OBbITH
o0ecrieyeHbl CUTHATU3aTOPaMHU METaHa, COBMEILEHHBIMU C TOJIOBHBIMU CBETHJIb-
HUKaMH U JO0JDKHBI UMETh TpU ce0e M30JIMPYIOIINe cCaMOoCTiacaTeH;

- C paccTOsHUS 3M 110 HOPMAJIH OT BBIPAOOTKH JI0 YTOJIBHOTO IJ1acTa Jyist paboThl
B 3200€ OJJHOBPEMEHHO JI0ITycKaeTcs He OoJiee 3-X YeloBeK;

- pabOTHI 1O BBIMOJIHEHHIO IIPOTHO3a BHIOPOCOOIACHOCTH, 10 OYPEHHIO IIMYPOB,
CKBA)XMH U BBITIOJHEHUIO MEpPOIPHUATUHN 10 mpenoTBpainenuto I'JI5 Heobxoamumo
BBITIOJIHATH TIOCJIE YCTAHOBKH OCTOSIHHOM KperH B 3a00e.

[Tepen BCKpBITHEM YroJBHOTO IUTACTa |3 BEHTHISIIMOHHBIM IITPEKOM | FOXKHOM
naBel ykiioHa Nel BeipaboTka mo mukera [1K 5+ 8,8 mpoBoaunace KoMOaitHOBEIM
CrocoOoOM, 3aTeM MepenuTd Ha OypOB3PBIBHON CIIOCOO MPOXOJKH, IMOCIE MHKETa
[IK 5+ 17 omsith mepenuiu KoMmOaiiHOBOE MpoBeieHUE BeIpaOboTku. [lacopT Oypo-
B3PBIBHBIX Pa0OT MPHU BCKPHITUU IUIACTa MPUBEJCH HA pUCyHKe 3. B HeM mpuBe-
JICHBI CXeMBbI pa3MEUIeHHs HITypOB U IIIYPOBOTO 3apsga. B cxeme pa3menieHus
HIITYPOB YKa3aHbI pa3Mepbl BEIPAOOTKH, KOJMYECTBO U IITyOHHA IITYPOB, PacCTOs-
HUS MEXY IIIypaMu, a TAKXKe JPYrue mapaMeTpebl.

BckpbiTHe BEIOPOCOOMIACHOTO YrOIBHOTO IUIacTa |3 BEeHTHIISIIMOHHBIM HITPEKOM
1-i roxHOM naBbl ykiioHa Nel 3acOpocoBoii yacTu mpouio ycnerrHo. [Ipu stom
MIPHU3HAKOB PEATH3alNU Ta30[MHAMHYECKOTO SBJICHHS HE ObLIO BBISBICHO.

[Tocne BCKpBITHS IJ1acTa M OTXOAA HAa 3 M OT HETO 10 HOPMAaJIM CYUTAETCS, YTO
TUTaH BCKPBIT TIOJTHOCTHIO. J[anee, mTpek mpoBoAMiIcsS KOMOAITHOBBIM CTIOCOOOM T10
OOBIYHO¥ TEXHOJIOTHH.

73



DU3UKO-TeXHUYECKHEe MP00JieMbl ropHoro npoussojacrea 2018, Bein. 20

a2

2
50, 35, 36, 37, 56 B

g
49, 34, 21, 22, 23, 24, 38,57 =

:
S 148,33,20.11,8,13.25.39,58 ]
5 s
2,3 2

47,32,19,7,9,26,40, 39 =)

5.4 2

46,3118,10,6,14.27.41.607  _
65,45.30,17,15,28,42,61,66° ;_

3

64.63,44,29,16,43,62.68,67

L f T T LD R A OB - v

5230 1800 o

2200
l 2400
e
Lo Rl Rl i s rily
1600, 600, 600, 600 ; 600 | 600, 600,600, [/
CXEMA WIMTYPOBOTI'O 3APSTA
'L—“T\m Ilecaano-ranuncreii nex M Tlecnako-ranEHCTHI MHIA
0T 300 1 300 N T N T BT
1800 2200

narpon Goeswx TMecuano-rimnnermii nuig
AL L et

00 300 300 | 300 1 300
2400

Puc. 3. [Tacnopt OypoB3pHIBHBIX pabOT MPH BCKPHITUH BHIOPOCOOTIACHOTO YTOJIb-
HOTO IUIacTa

Takum 00pa3oM, HPUBEACH OMBIT YCHEIIHOTO BCKPBITUS BHIOPOCOOIACHOTO

YrOJBHOTO IuTacTa |3 3a00eM BEHTHIISIIMOHHOTO ITpeKa 1-i F0XKHO JIaBbl YKIIOHA
Nel B 3acOpocoBoii yactu maxtel «KpacHonnMaHcKas» KOMOMHHUPOBAHHBIM KOM-
0aifHOBBIM M OYPOB3PBIBHBIM CIIOCOOOM.
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C.I1. Minees, A.B. Lviowenxo, B.B. Meoseoes

3ACTOCYBAHHA MPOXIAHNLIBbKI KOMBAWHW NMPU PO3KPUTTI
BUKWOOHEBESIIMNEYHOIO BYT'IJIbHOIO MITACTA HA LLWAXTI
«KPACHOJIMMAHCBKA»

VY cTarTi pO3rIsHYTO HOCBiA MPOBEJACHHS ITiIrOTOBYOi BUPOOKH MPOXiTHUIILKUM KOMOaTi-
HOM IIPH PO3KPHUTTI BUKUIOHEOE3MEYHOr0 C1a00HAKIOHHOTO BYTJIbHOIO 1uacta I3 B ymo-
Bax maxtu «KpacHomumancekay. HaBeneHo pe3ynbTaTH HATYpHUX €KCIEPUMEHTIB, SIKi
JIO3BOJIMIIM OOTPYHTYBATH OCHOBHI MapaMeTpH i TEXHOJIOTIYHI 0COOIMBOCTI OE3MEYHOr0
MPOBENICHHS BUPOOOK MPOXiTHULIBKUMHU KOMOaliHaMH 1O BUKUAOHEOE3NEUHUX MOPOAaAX,
MIPH PO3KPUTTI 1 IEpeTHHI BUKUAOHEOE3NMEUHNX BYTILHUX IIJIACTIB, a IOTIM BiIXO0li BUPO-
OJIeHHS BiJ MiCUISI PO3KPHUTTSI.

VY cTatrTi po3rIAHYTO OCOOIMBOCTI aKYCTHYHOTO MPOTHO3Y BUKHUIOHEOE3MeyHOCTi i OCHO-
BHI MIEPCIIEKTUBHI POMO3MIIiH 1010 BAOCKOHAJICHHSI METOiB MPOrHO3Yy BUKKUOHEOe3mey-
HOCTI P poO0Tax MI0A0 POSKPUTTS BYTUILHUX IUIACTIB.

B poboti npuzineHo oco0nuBy yBary MUTaHHSIM PO3KPHUTTS 1 IEpEeTHHY BUKHIOHEOe3mey-
HUX BYT'UIbHUX IUTACTIB 1 BUKUIOHEOE3EUHUX TICKOBUKIB MPOXITHUIIbKUMU KOMOaHAMHU
BHUOIPKOBOI Aii B TipHUYO-TEOJIOTTYHUX YMOBaxX maxTh «KpacHonnMaHcbka». Po3risHyTo
MPHUKIIAI PO3KPUTTSI BUKHIOHEOE3MEYHOro IiacTa KOMOIHOBAaHHM CIIOCOOOM i3 3aCTOCY-
BaHHSM KOMOAitHOBOTO i OypOIiPUBHOIO CIIOCOOIB MPOXOAKH BHPOOJICHHS 32 PEKOMEH-
namismu, o pozpodiaeri [I'TM HAH Ykpainu. [lepen po3kpUTTsIM BUKHIOHEOE3IEIHOTO
BYTiIbHOrO TuIacTa l3 BeHTHMiIHHUM 1nTpekoM | miBaeHHOl jgaBu yxuiy Nel Ha miaxri
«Kpacnonumancekay BupooOsienns ao nikery [1K 5 + 8,8 nmpoBonunacst komOaitHOBUX cI10-
co0oMm, TIOTIM Tepeinuin Ha OypomniapuBHHN criocid mpoxoaku, micas mikery [IK 5 + 17
3HOBY TeperII KoMOaiiHOBOTO MpoBeaeHHs BUpoOneHHs. [Ipu Beix mux poborax o3HaK
peaitizailii ra30MHAMIYHOTO SBHIIA HE OYJIO BUSBJICHO, TOOTO POKPUTTS IJIACTa BiAOYI0Cs
Oe3revHo B Oe3aBapiitHOMY PEKUMI.
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Kuro4oBi cioBa: po3KpHTTS, BUKHIOHEOE3MEUHICTh, BYTUIbHUN IJIACT, TMPOXiTHUIBKHI
KoMmOaliH, Oe3reka.

S.P. Mineev, A. V. llyushchenko, V.V. Medvedev

INVESTIGATION OF THE HIERARCHICAL STRUCTURE OF DONETS
FIELD COALS BY THE SMALL-ANGLE SCATTERING OF NEUTRONS

The article describes the experience of the preparatory development of the tunneling ma-
chine at the opening of the low-angle low-angle coal seam I in the conditions of the Kras-
nolimanskaya mine. The results of field experiments, which allowed to substantiate the
main parameters and technological features of the safe carrying out of workings by mining
combines on outburst-hazardous rocks, at opening and crossing of outburst-hazardous coal
seams, and then departing from the opening, are given.

The article discusses the features of acoustic forecast of outburst danger and the main prom-
ising proposals for improving the methods of forecasting outburst hazard when working on
the opening of coal seams.

The work pays special attention to the issues of opening and crossing of outburst coal seams
and outburst hazardous sandstones by mining machines of selective action in the geological
conditions of the Krasnolimanskaya mine. The example of opening the outburst-hazardous
reservoir by a combined method using the combine and drilling and blasting methods of
excavation of the mine according to the recommendations developed by IGTM NAS of
Ukraine is considered.

Before opening the outburst-hazardous coal seam I, the ventilation drift 1 of the southern
lava of slope No. 1 at the Krasnolimanskaya mine produced before the picket PC 5 + 8.8
was carried out by a combine method, then switched to the drilling and blasting method,
after the picket PC 5 + 17 again passed the combine carrying out the mine. In all these
works, no signs of the realization of the gas-dynamic phenomenon were revealed, i.e. the
reservoir occurred safely in a trouble-free mode.

Keywords: autopsy, outburst hazard, coal seam, heading machine, safety.
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