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IOBBIINEHUE BE3OITACHOCTHU BEJAEHUS I'OPHBIX PABOT
C UCIIOJIb3OBAHUEM B3PbIBOB
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HeobxoxuMocTs obecriedeHnst 0€30IIaCHOCTH BeIEHHS IPOM3BOACTBEHHBIX IIPOIIECCOB B HACTOSIIIIEE BPEMsI He
TpeOyeT J0Ka3aTeNnbCTB. DTO MpUodpeTaeT 0co0yI0 aKTyalbHOCTh MPU MPOXOAKE OMACHBIX IO I'a30BOMY (akTopy
MOI3€MHBIX TOPHBIX BHIPAOOTOK, TAK KAK BO3MOXKHbBI BO3TOPAHNE YTOJIBHOM IBIIH U B3PbIBBI METAHOBO3LYIIIHO CMe-
cu. PactipocTpaHssICh IO pa3BETBICHHON CETU MIAXTHBIX BEIPAOOTOK, OHH MOTYT IIPUBOJHUTH K MACCOBBIM TPaBMaM
1 fake rubenu srozieit. B HacTostieit paboTe paccMaTpHBalOTCs BOIIPOCH! MOBBIIICHHS OC30M1aCHOCTH BEICHUS TOP-
HBIX paboT C UCIOJIB30BaHNEM B3pbIBOB. Ha 0CHOBE aHan3a mapaMeTpoB yIapHOW BOJIHBI IIPH B3PhIBE B MIAXTHBIX
BBEIPAa0OTKAX MPEIararoTCs HECIOKHbBIE KOHCTPYKIHHU JUISl CHIDKCHUSI €€ HHTCHCHBHOCTH, @ TAKXKe SMITUPHICCKHE
COOTHOIICHHS, MOyYCHHBIC 110 Pe3y/IbTaTaM KCIICPUMCHTAIBHBIX HCCICAOBAHNI, TPHIOAHBIC IS YCTAHOBICHUS
HanboJee 6E30MacHbIX 30H TSl YKPBITU paO0THHKOB. ITo pesynbraram sKCIIepUMEHTAIBHBIX HCCIICI0BAHUIT TaKkKe
MIPEeUIOKEHBI SMIINPHYECKHE 3aBHCHMOCTH, TI03BOJISIIONINE ONPEIEIUTh ONTUMAIIBHBIC PACCTOSHUS 10 «IIOAIPYKH-
HEHHBIX JBEPEi», OTKPHIBACMbIX IO/ BO3ACHCTBUEM yIapPHON BO3LYIIHOM CPE/bl, U CACAYIOMNX 32 HUMH BOJSHBIX
3aBEC, YTO MO3BOJIUT CYIIECTBEHHO MOBBICUThH OE30MaCHOCTh BEACHHUS TOPHBIX PabOT C UCIIOIB30BaHHEM B3PBIBOB.

B3PBIBOB, TEXHHYECKHE CPe/ICTBA CHHKEHUS] HHTEHCUBHOCTH yuapl{oﬁ B3pl>lBHOi/i BOJIHBI

INCREASING TO SAFETY OF CONDUCT OF THE MOUNTAIN WORK
BY USED EXPLOSION

Tacho-Godi A.Z.
Donskoy state agrarian university, Rostov region, October district, p. Persianovskiy,
e-mail: dongau@mail.ru

The need to ensure the safety of production processes at the present time does not require proof. This is
particularly relevant at penetration of dangerous gas-oil ratio of underground mine workings, as the possible ignition
of coal dust explosions, and methane-air mixture. Propagating through an extensive network of mine workings, they
can result in massive injury and even death. The present work deals with improving mine safety with explosions.
Based on the analysis of parameters of the shock wave in the explosion in the mine workings are offered simple
designs to reduce its intensity, as well as empirical relationships obtained from the results of experimental studies are
suitable for the establishment of the safest areas for shelter workers. According to the results of experimental studies
have also proposed empirical correlations for determining the optimal distance to «spring-loaded door» opened
under the influence of air shock, and following them water curtains, which will significantly improve the safety of
mining operations, using bombings.

Keywords: underground mountain productions dangerous on gas factor; conduct of the mountain work with use

explosion; technical tools of the reduction to intensities of the striking explosive ware

[Ipu mpoxoke MOA3EMHBIX TOPHBIX BBIpa-
0OTOK, OMacHBIX 1O razoBoMy (akTopy, Hau-
Oonee 3 PEKTUBHBIM, KaK U3BECTHO, SBISCTCS
OypOB3pBIBHOM CIOCOO, OCHOBaHHBIN Ha Oy-
PEeHUH WITypOB, 3aKIIaJIKe 3aps/I0B C B3pbIBUA-
ThIM BellecTBOM BB 1 MHUIIMMPOBaHUU B3pbI-
BOB B TOpHOM MaccuBe. [Ipu 3ToM Hepenko
npoucxonsaT YUC, cBa3aHHbBIE C BO3rOpaHUSAMU
YTOJIbHOM TBUIH, C B3phIBAMH METAHOBO3TYIII-
HOM CMeCH, PacIpoOCTPaHSIOIIAECS 110 Pa3BeT-
BJICHHOM CETH IIAXTHBIX BBIpaOOTOK. DT YC
3a9acTyi0 BEAyT K TpaBMaM M THOENN JONeH.
Kpome Toro, nepronndecku MOBTOPSIONIUECS
CECMUYECKHE BOJIHOBBIC BO3JICHCTBUS OKa-
3BIBAIOT OTPULATEILHOE BIUSHUE HA TOPHOPA-
0ounx. U cpemu Takux BO3AEUCTBUI HAMOOIb-
ITYI0 OTTACHOCTH MPEJCTABIISET CO00H yaapHas
BO3/yllIHAas BojiHa, Y BB, koTopyto onpenens-
IOT KaK HEKOTOPBIA CKAaYOK YIUIOTHCHHUS BO3-
JlyXa, paclpOCTPaHSIOIIMICI CO CBEPX3BYKO-
BOU ckopocTbio. Pacmupsiomuecs nTpomayKThl
B3pbIBa CKUMAIOT OKPYKAIOIINHA BO3IyX, IIPH-
YeM B KaKIbIH MOMEHT BPEMEHH CXKaThIM OKa-

3BIBAETCS JIUIIb BIIOJHE ONpe/IeTICHHbII 00beM
Bo3ayxa. [loBepXHOCTD, OT/ENAIOMmAs CKaThIi
BO3yX OT HEBO3MYILEHHOTO, MPEICTABISAET
co00i1 PpOHT yIapHOW BOIHBI, KOTOPHII TIepe-
MEIAeTCcsl 32 CYET NEPBOHAYAIBHO ITOJTyYeH-
HOW KUHeTH4YecKoW sHepruw. M gem Oosblie
naBinenue Ha (ponre YBB, Tem Gonbuie ee
ckopocTs. [Ipu cBoeMm nBuxeHun YBB nocre-
MIEHHO TEPsIET YacTh MOJyYEHHOW SHEPTUH U3-
3a HEOOpaTHMBIX MOTEPh HA HArpeB BO3IYXa,
yepe3 KOTOPBIN OHa ABMIKETCS, @ TAKIKE 3a CUET
yBeNWYeHHs 00bEeMa BO3AyXa, BOBIEKAEMO-
ro ew B aBwxkeHue. [lo mepe ynanenus YBB
OT MECTa €€ BO3HHKHOBEHHS JaBJICHHE Ha ee
(poHTEe mMajgaeT W Ha PACCTOSIHUU NPHMEPHO
100 paguycoB R OT 1€HTpa B3pbiBa CKOPOCTh
YBB mpubmmkaercs K 3ByKOBOH.

OCHOBHBIMH TIapaMeTpaMH, XapaKTepH3y-
omuMu aciicteue YBB, SBIsoTCS, Kak H3-
BECTHO:

— M30BITOYHOE MAaKCHUMaJbHOE JIaBJICHHE
Ha ee (hpoHTe, AP;

— YAENIbHBIA UMITyIIbC (ha3bl CKaTus, S :
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— BpeMsI JICUCTBUS TIOJIOKUTEIHHOM (has3bl, T;

— CKOpoCTh ABWkeHus (pponra YBB, D

— temneparypa Ha pponte YBB, T,.

ComnacHO COBpEMEHHBIM Hpe,[[CTaBJ'IeHI/IﬂM
9T TIapaMeTPhI ONPEACIISIOTCS HA OCHOBaHUHU
CJEIYIOUIUX COOTHOIIECHUH [1]:
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IJIOTHOCTh U CKOPOCTh 3BYKa B HEBO3MYILIEH-
HOM BO3JyXe€; V — IIOKa3aTelb aauadarsl.

HeoOxoauMo OTMETHTBH, YTO B peajbHBIX
YCIIOBHUSIX TOPHBIX BBIPAOOTOK HHTEHCUBHOCTD
YBB 3aBucur or Oonpmoro yucia (akro-
POB, K YMCITy KOTOPBIX CIEIyeT OTHECTH THUII
BB, xoHCTpyKIuIO M BUA 3apsiia, napaMeTpbl
1 CIIOCOOBI MHUIIMMPOBAHNUS B3PbIBA, CBOMCTBA
B3PBIBAEMBIX MOPOJ, Halnuue Ha nytu YBB
IIOBOPOTOB, CONPSIKEHUM, PACIIUPEHUH, Cy-
JKEHUH W IPYTMX MECTHBIX CONPOTUBIECHUH.
[TosTOMyY Ipy MPOTrHO3MPOBAaHUU H3OBITOYHO-
ro naBieHus Ha ¢ponTe YBB mpu B3psiBax
B IIOA3EMHBIX YCJIOBHUSIX OOBIYHO IOJIb3YIOTCS
CJIEIYIOIIUM COOTHOLLICHUEM:
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rie O — Macca 3apsga BB; XS —cymmaphHas
IUIOINAAb TOTIEPEYHOTO CEYEeHHUs! BBIPaOOTKH,
NPUMBIKAIOMIEH K 3apsiy; m, — KO3 uImeHT,
y4yuThIBatoImui nepexos suepruu BB na YBB;
B — ko3 duIMeHT, yIUTHIBAIOIIHIA epoXoBa-
TOCTh MOBEPXHOCTH; d, — YCIIOBHBIH JHaMeTp
BBIPAOOTKH.

Kak n3BecTHO, B3pbIBBI OAMHOYHBIX 3aps-
JIOB B TOPHOM JIeJie B HACTOsIIIEe BpeMs Ipu-
MEHSIOTCsL peaxo. Yalie HCIONb3yIOT B3pbI-
BaHHE HECKOJBKUX 3apsjioB, B YaCTHOCTH,
Croco0 KOPOTKO3aMEJUIEHHOTO —B3pbIBaHMUS,
IIpM KOTOPOM B3pbIBaHHME 3apsA]0B BBIMOJIHSA-
€Tcsl TMOCJEeI0BAaTEeIbHO C MHTEPBAJIOM B ThI-

AP =32,7-

CSYHBIE IOJH CeKyH L. [Ipn aToM mponcxomut
B3aMMOJICHCTBHE 3apsAJ0B ¢ UHTep(epeHueit
BOJIH HAIIPSDKEHUN OT COCETHUX 3apsiIOB, C CO-
yIApCHUEM pa3lCTAIONIUXCS KYCKOB TOPHOM
Macchl M UX JpoOJIeHneM, 0Opa3oBaHHEM JIO-
MTOJTHUTEIFHBIX OTKPBITHIX TOBEPXHOCTEH.

EcTtecTBeHHO, TpH WMCHONB30BAaHUH BCEX
M3BECTHBIX CIOCOOOB B3pPHIBAHUS HEOOXOIU-
MO, TIpekae Bcero, obecrmeunmBarh Oesomac-
HOCTh TOpHOpa®ouux. M moTroMy CHIDKEHHUE
CEHCMHUYECKOTO BO3JICHCTBUS B3PHIBOB SIBIIS-
ercsi, 0e3yCJIOBHO, OJHOW W3 TPHOPHUTETHBIX
3a1a4 0€30TMaCHOCTH BEACHHS MPOXOTICCKHUX
pabot. B 3TOoM HampaBieHHUU Ompese/icHHbIE
MIOJIOKUTETIBHBIC PE3yIbTAaThl AeT MPUMEHE-
HUE 3aMEJICHHOTO B3PBIBAaHUS (KOTHA BpEeMs
3ame ieHus: Oomnee 1 ¢), KOpOTKO3aMeIICHHOE
B3pbIBaHHE (BpEeMs 3aMeUICHHS — THICSYHBIC
JONN ceK.). st yMEHBIIEHUSI CEHCMIYeCKOTO
BO3JICHCTBUSL UCIONB3YIOT TaKXKE SKpPaHBI W3
pa3pyLICHHBIX TOPO, 3alIUTHBIC IIENH, OIO-
SICBIBAIOIIINE B3PHIBAEMbBINI MAaCCHB Ha IITyOUHY,
MIPEBBINIANONIYI0 TIIyOUHY (QyHIaMEHTOB 3J1a-
Huii B 1,2—1,5 pa3za, 4To MO3BOJISIET CHU3UTH
ceiicmuueckue 3ddexTsl B 3—4 paza.

B pa6orax npogeccopa B.K. Mycaera [2—6]
3al[UTHBIE CBOMCTBA LIEJEH M MOJIOCTEN pas-
JUYHBIX (POPM U CEYeHUH HayYHO 000 CHOBAHBI
Y JIaHBI Pe3yNbTaThl WX YUCIEHHOTO MOJIEIH-
poBanus. Mcnoip3oBaHWE ITHX PE3yIBTATOB
MO3BOJISIET C OOJBIIONH TOYHOCTHIO YCTAHOBUTH
MecTa npeObiBaHUs PAOOTHUKOB C HAUMEHbB-
NIMMHA CEHCMUYECKUMH BO3JICHCTBUSIMH TPHU
B3PBIBHBIX padoTax, a TaKkke 00ecreqnuTsb -
(heKTUBHYIO 3alIUTy YHUKAJIHHBIX HA3EeMHBIX
COOpYKEHUH MPHU B3PHIBHBIX BO3/IEUCTBHUSAX.

AHanu3 3 (HEKTUBHOCTH M3BECTHBIX CIIO-
co00B oOecrieueHUs OE30MaCHOCTH BEICHUS
MPOXOAYECKUX padOT OypOB3PHIBHBIM CIOCO-
0OM TIOKa3all, 9TO BeTMYNHBI MHTEHCUBHOCTEH
VBB Bce enie ocrarTcs HEONpPaBIaHHO BbI-
COKMMH W HEOOXOAMMO HAaXOAWTH HOBBIE Me-
TOJBI U CIIOCOOBI MX CHWXKEHHUs. B kauecTBe
OJTHOTO W3 BO3MO)KHBIX BAPUAHTOB PEIICHHS
9TOM 3aJa4dl HaMU MPEAaraeTcsi HeCIOKHOE
YCTPOMCTBO THIIA IOATPYKUHEHHBIE JTBEPIDY
1 C 27eKTpOMarHUTHBIMHU 3allleJIKaMu 2, U BO-
JisSTHAas 3aBeca 3, yIpaBisieMble CHCTEMON aBTO-
MaTuku 4, paboTaromieil Mo CUrHagaM JaTdu-
KOB B3pbIBa (puc. 1).

[MonnpyxnHEHHBIE JBEPU, OTKPHIBACMBIC
non BoznedcTtBueM YBB, u cnepyromue 3a
HUMH BOJSHBIE 3aBECHI PacIojaraloT Ha Ofl-
TUMAJIbHBIX PACCTOAHUSAX L, OTPENETIECHHBIX
HaM{ TI0 pe3yIbTaTaM AKCIEPUMEHTATBHBIX
UCCJICZIOBAHUI TaKMMU 3MIUPUUECKUMU (op-

MyJlaMUu:
Lmaepn = (7 - 8)\/@) M; (5)
LBoﬂ.3aBeca = (1 2 - 1 4 )\/é > M. (6)
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Puc. 1. [Toonpyscunenmnvle 08epu ¢ 800AHOIL 3a8eCOl, YNpaesisemble CUCIEeMOl A8MOMAMUKIL:
1 — noonpyoicunennvie 0sepu, omrpvisaemuvle noo gozoelicmeauem YBB;
2 — anekmpomazHummble 3auj ek, 3aKkpenienHble Ha CMeHKax eblpabomku, 3 — 600AHAS 3a6ecd;
4 — cucmema agmomamuyeckozo ynpasieHus, 5 — epyos 3a60s,; 6 — 3apsovlt BB

[To dopmyre (6) MOKHO TIPOU3BOJUTH BBI-
0op Hambosee OS30MACHBIX 30H IS YKPBITHS
paOOTHUKOB, YMHOKUB HOJIY4EHHBIH pe3yib-
TaT Ha Kodduiment 2,48.

BMmecTo BOJSHBIX 3aBEC MOYKHO MCIIONB30-
BaTh, IPUMEHSIEMbIE B 3apyOe)KHOW TPaKTHKE,
MEIIKKA C BOJAOH, pa3MelIeHHbIE Ha Bpallaio-
LIeHCsl MepeKIaiuHe, ONPOKUIBIBAEMbIC IO
BozneiicteueM YBB, (puc. 2).

1

|

Puc. 2. Mewxu ¢ 6000ii, noogeuiennole Ha
spawjaiowyenics nepexiaoune, OnpoKUObLEAeMble
noo gozodeticmsuem YBB u chudicarowue
ee UHMEeHCUBHOCb
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