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[IpoBeneH aHanu3 B3PBIBHBIX pa0bOT Mpu OTpPabOTKE 3amacoB OXPAHHOTO LIETHKa 3Ta)HO-
KaMEepHOI cucTeMOi pa3paboTKH M CUCTEMOM pa3pabOTKH IMOAITaXKHOTO 0OpaIleHus C IPUMEHEHH-
€M CaMOXOJHON TEXHUKHU. Y CTAHOBJIEHO, YTO B3PBIBbI OOJBIION MOIIHOCTH MPOBOAUMBIE B TPAHU-
11aX OXPAHHOTO LIEJIMKA OKa3blBAIOT JJIMTEIBHOE BO3JEHCTBUE HA MACCHUB IOPHBIX MOPOJ (10 ABYX
cyTok u 6onee). Kaxapiii B3psIB GOpMHUPYET CEHCMUYECKH aKTUBHYIO 30HY, B KOTOPOI IPOUCXOST
TOM4KM Ha paccrosHuu 10 400m u Gonee. [lepexon Ha TEXHOJIOTHIO MOAITAKHOTO OOPYLICHHUS
C MMPUMEHEHHEM CaMOXOJHOW TEXHHKM WCKIIOUMJI MPOBEJACHUE B3PBHIBOB ¢ OoJbmIoi Maccoii BB
(10 T u 6o7ee). 3a mecsn nmpooautcs 20 — 30 B3psiBoB Maccoii BB ot 800-900 xr mo 3000-3500 kr.
YBennueHre KOJIMYecTBa B3PhIBOB MPUBOAUT K TOMY, YTO CaMU B3PbIBBI CO3JAI0T CEHICMOAKTUBHYIO
30HY ¥ OKa3bIBAIOT BJIMSIHHE Ha COCTOSIHUE MAaCCHBA M MPHJIETAOIINX BBIPAOOTOK, HO YMEHBIIICHHE
Maccel BB npuBesno k ToMy, 4TO B OCHOBHOM CTaJIM MPOUCXOIUTh HU3KOUACTOTHBIE coObITHs. [1pe-
MMYIIECTBEHHO CTaJIU MMPOUCXOAUTH cericMocoObIThs 1 1 2 Kiacca.

KaoueBble cjioBa: B3pbIBHbIE pabOTHI, CAMOXOHAsI TEXHUKA, MMOJ3TAXKHOE OOpyIIEeHUE, Ha-
PYIIEHHOCTb, LEIUK, CEHCMOCOOBITHSA, YCTOMYMBOCTh, MPEAOXPAHUTEIBHBIN LENNK, CHCTEMa pa3-
paboTKH, MacCOBBIN B3PHIB.
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Analysis of blasting works during reserves mining of protective pillar of level-and-room mining
and sublevel mining with application of mobile machinery is carried out. It is established that high
power explosions, carried out within border of protective pillar, longtime impact on rock solid (up to
2 days and more). Each explosion forms seismic active zone in which shocks occur on the distance up
to 400v and more. Converse to technology of sublevel caving with application of mobile machinery
has excepted carrying out explosions with large mass of explosive materials (10t and more). Through
a month, 20-30 explosions are carried out with mass of explosive material from 800-900kg up to
3000-3500 kg. Increasing of explosion number causes to the explosions produce seismic active zone
and Impact to solid condition and near workings. But reduction of mass of explosive materials has
caused to low frequent event. Mainly seismic events of 1 and 2 class happen.

Key words: blasting works, mobile machinery, sublevel caving, broken condition, pillar,
seismic events, stability, safety pillar, development system, massive explosion.

[IleperemeBckoe MECTOPOXKACHHE BXOAUT B KOHIOMCKYIO Ipymiy Xene3opy.-
HBIX MecTopoxaeHuil u coBMmecTHO ¢ I[llameimckum oOpaszyer IlleperemieBcko-
[ansiMcKkoe pynHoe nosie. MectopoxaeHre pasBenaHo Ha riayouny 1200 m ot mno-
BEPXHOCTU U 3Kcmuryatupyercsa ¢ 1952 roga [1]. B cocTtaB MecTOpOKAeHUST BKIOYEH
yyacTok [loapyciioBelil. Y4UacTOK pacrionoKeH B 3alaJHOM 4aCTU MECTOPOXKICHUS K
ceBepo-3anaay oT yuactka Hoseiii [lleperemt u oTAenéH oT Hero cyoMepuiuaHaaIbHbIM
IM3BIOHKTUBOM. Py/HbBIE Tea yyacTKa He BBIXOJIST MO/ HAHOCHI U SIBIISIFOTCS «CJICTIbI-
M. BepxHss Kpomka pyaHBIX Tell pacrnojoxkeHa 6osee 300m oT moBepxHocTH [2].
Oco0eHHOCTBIO YYacTKa, BIUAIONIEH HA TEXHOJIIOTHIO €r0 OTPAOOTKH, SIBISIETCS TO, YTO
HaJ HUM, OJlKe K ero 3amajHomy ¢GiaHry, nmporekaeT peka «bosbimas peukay,
Y 4acTh €ro 3al1aCOB OKA3bIBAETCS B IPAHUIAX MMPEJOXPAHUTEIBLHOTO LIEJIHKA.

OTtpaboTKa 3amacoB NpeIoXpaHUTEIBLHOTO 1enuka B aTaxe (+185)+(+255)m Be-
Jach ATAXHO - KaMEPHOU cUCTEMOi pa3paboTku B mpenenax 01okoB 6 — 11. B staxe
(+115)+(+185)m BbleMKa 3amacoB pyJbl y4acTKa OCYILIECTBIISIETCSI CUCTEMOU MOJ3-
TaXXHOT'0 OOPYIIEHUS ¢ MPUMEHEHUEM CaMOXOJIHOW TEXHHUKHU, KOTOpas MO3BOJISIET MO-
BBICUTH KOHIIEHTPAINIO U MHTEHCUBHOCTH OTPA0OTKHU PYIHBIX 3amacos [3].

B 2014 r. B rpaHnniax npeaoxpaHuTesbHOro nenuka Ha [logpycinoBoM ydacTtke
ouncTHBIC paboThl Besuch B Os10kax 6(II); 7; 8(I). B3pbiBbI, MpoBOMMBIEC B TPaHUIIAX
neauka maccoit 6omnee 10 T. mpeacTaBiieHbl B TaOIUIIE.

Paccmotpum cutyanuio mocie B3pbIBOB OOJBIION MOIIHOCTH, MPOBOJAMMBIX
B IPaHUIIAX MTPEIOXPAHUTEIHLHOTO LEINKA.

Tak, 13.07.14 nposeneH B3pbIB mo 01oky 7 CelicMu4ecKkas dHEpPrus B3pbIBa
(EB3p) cocrauia 2,11-10° JIx. Ilocie B3pbIBa, B TeueHne 18 4acoB 3aperucTpHpo-
BaHO 13 celicMocoObITH# Ha ydactke [loapycnoBeiid. M3 HUX 8 TOTYKOB Ha paccTos-
ausix o1 109M 1o 219m; 31.07.14 mposenen B3psiB mo 6moky 7 Es3p -5,91-10* JIx.
[Tocne B3pwIBa, B Teuenue 20 gacoB nmpousonuio 12 ceiicmoco6withii; 02.11.14 B3phIB
610K0B 7-8 EB3p - (5,44-10" JIxk). Uepes cyTKH 1ociie B3pbIBa IIPOU30LIEIT TOTIOK Ha
paccrositHun 160M., 3ateMm, dyepe3 JBOE CYTOK MPOU30LUIO €II€ JBa TOJYKA Ha pac-

76



cTOSIHUAX 58M OT owara B3psiBa; 09.11.14 B3peis Gimoka 7 Ee3p - (1,60-10° JIx).
B Teuenne 33 MuHYT mociie B3pbIBa MPOU30LLIO 3 TOMYKA, U3 HUX OJAUH HA PACCTOs-
auu 310M oT ouara B3peia; 12.12.14 B3psiB Gioka 8 Ensp - (1,91-10° JIx). B Teue-
HUE 5 4acoB MPOU30ILIO 2 TOMYKA, yepe3 35 MUHYT NOCHE B3pbIBa U uyepe3 36 MUHYT
Ha paccrostaun 425m; 13.12.14 B3psiB Gmoka 7 EB3p - (3,38-10° k). Uepes 34 mu-
HYTBHI MPOU30IIIEI TOTYOK Ha paccTosiHuu 140M. Beero B Teuenue 7 yacoB mpoU30II-
1o 19 ceiicmocoObrtrit; 31.12.14 B3poiB 610ka 8 EB3p - (9,87-10° Ix). B Teuenue
17 yacoB npouzonuio 27 ceHCMOCOOBITHIA.
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Puc. 1. Otrpabotka 610k0B Ha [loapycnoBoM ydacTke
ATAXHO-KAMEPHON CUCTEMOU pa3pabOTKH U MOJIATAXKHOTO OOPYIIECHUS:

I — BBIpabOTaHHOE MPOCTPAHCTBO; [/ — BMENIAIONIMH MAaCCHUB TOPHBIX IOPOJ;
+115 + 4275 — ropusonTsl, M; /1] — cuctema pa3paboTKH MOA3TaKHOTO 00pYIIEHUS

B3pbiBbI, TPOBOJMMBIE B TPAaHULIAX
IPEIOXPAHUTEIBHOTO LENIKa Maccoil Oonee 10 T

biok, ropu3oHT Bun B3ppiBa Macca BB, kr
1 2 3
bsok 7 rop.+185m. ITonceuka 10800
biok 7 rop. +185wm., +255m | Iloaceuka, KK* 28400
bnok 7,8 rop.+185wm.
bnok 7 rop. +185m. ITonceuka 15400
bsok 8 rop.+185m. ITonceuka 17800
biiok 7 rop.+255wm. I[Tonceuka 10400
biiok 8 rop.+255wm. KK 31500
KK 24800

KK* - xomneHcannonHasi Kamepa.
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VY CTaHOBIIEHO, YTO B3pPbIBbI OOJIBIION MOIIHOCTH, MPOBOJAMMBIE B TPaHUIAX
MPEOXPAHUTEIIBHOTO 1IEJIUKA, OKA3bIBAIOT JJIUTEIILHOE BO3/IEMUCTBHUE HA MAacCCUB TOp-
HBIX 1OpoJ (40 JBYX CYTOK u Oosiee). Kaxaplii B3pbIB (OpMUPYET CEUCMUYECKH aAK-
TUBHYIO 30HY B IIIAXTHOM T0JIe, B KOTOPOUH MPOUCXOMAST TOJUKU HAa PACCTOSHUU 10
400M u 6onee.

B panbHeiiiieM B rpaHuIiax NpeJOXpPaHUTENBHOTO IEJIMKA OYMCTHBIE PaOOTHI
Benuch B Omokax 7; 8(I); 8(1); 9(1); 9(I1). lanusie O610KHM OTpabaThIBATUCh ATAXKHO-
KaMEepHOM CUCTEeMOU pa3paloTKu, rAe (POpMUPOBAHUE MOJCEYHOTO IMPOCTPAHCTBA
Y KOMIIEHCAIIMOHHBIX KaMep OCYIIECTBIISIETCA MPU MOMOIIN B3PHIBOB OOJIBIIION MOIII-
HOCTH, a 0OpyIIeHHe OJIOKOB IIPOM3BOIUTCS ¢ Maccoi 3apsnoB 6omee 100T.

B rpanumax uenmka Oblo mpom3BeneHO 4 MaccoBBIX B3pbiBa: Onoka §(1),
rae macca BB paBua 139000 kr; 6iioka 8 ¢ maccoirt BB — 110000 xr; 6110ka 9 ¢ mac-
coii BB — 86000 kr u 610ka 9 ¢ maccoit BB — 87000 kr.

BrisiBIEHO, YTO BCE MAacCOBBIE B3PBIBBI COMPOBOXKAAIUCH OOJIBIITUM KOJIUYECT-
BOM celicMocoObITui (00aee 100), KoTopble 4acTO MPOUCXOAMIN C OOIBIION SHEPIH-
€d, U IPOJOJKAINCh B TEUEHHE HECKOJIBKUX CYTOK Ha paccrosgHusax 140 — 160 m
OT 30HBI B3phIBA.

B rpanuinax npeaoxpaHUTENIbHOTO IEIMKa OYUCTHBIE PaOdOThl BEJIUCh B OJIOKaX
&(II); 9(I); 9(1D); 10.

B3pbiBbl, IpoBOAMMBIE B TPAHUIIAX MTPEAOXPAHUTEIBLHOTO LIEJIMKa Maccoil 6osee
10t1: 03.02.16 baoxk 9 rop.+185m., macca BB — 83000kr; 06.06.16 6510k 9 rop.+185m.,
macca BB — 11000kr; 11.06.16 610k 10, rop+255Mm., macca BB — 60000kr; 05.08.16
650k 10, rop+185m., macca BB — 35280kr.

Kpome npoBeieHHBIX MacCCOBBIX B3PHIBOB IO OOPYIIIEHUIO OJIOKOB Ha MPOTSIKE-
HUU T0oJla MHTEHCUBHO BEJIUCH B3PBIBHBIE PAOOTHI 110 0(hOPMIICHUIO MOJCEYHBIX MPO-
CTPaHCTB M KOMIICHCAIIMOHHBIX KamMep B OJIOKaxX HAXOJAIIUXCA B TPaHUIAX MPEJOo-
XPaHUTEIBHOTO LIeNIMKa, TJie chopMHUpoBaiach 30Ha CEUCMUYECKON aKTUBHOCTHU.

Ha kapre celicMM4ecKOM aKTMBHOCTH YETKO BBIACIISIETCS aHOMANIMs B PanioOHE
TpaHUIlbl IPEeIOXPaHUTEILHOTO IefuKa Ha [loapycioBom ydacTke.
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Puc. 2. Kapra ceiicMuuecKkoil akTUBHOCTH:

@) Topu3oHT +185Mm; 6) ropusoHT + 255m; 10400-11400 u 12000-12800 — koopAHHATEI
Xu'Y; 1+3 — sHepreruueckuii Kiaacc
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Jlanee oTpaboTka pyAHBIX 3alacoB B TpaHUIAX MPEIOXPAHUTEIHHOTO IEIINKA
OCYIIECTBIISIETCS CHCTEMOM MOATaXKHOTO 00pymieHus. [lepexon Ha MaHHYIO TEXHO-
JIOTUIO TOJTHOCTHIO MCKJIIOUMIT MPOBEJACHUE B3phIBOB ¢ Oombiioit maccoit BB (101).
B Teuenne mecsia npoBoautces 20 — 30 B3psiBoB Maccori BB ot 800-900kr. no 3000-
3500kr. u Oosiee. YBeIMUYEHHE KOJUYECTBA B3PHIBOB MPUBOIAUT TAKXKE K CO3JAHUIO
CEHCMOAKTUBHOW 30HbI U BIMSHHUIO HA COCTOSTHUE TIOPOJ B MPUIIETAIOIIUX BhIPAOOT-
Kax, OJIHAKO YMEHbIlIeHHe Macchl BB mpuBOAUT B OCHOBHOM, K HU3KOYAaCTOTHBIM CO-
OBITHSAM, IPEUMYIIECTBEHHO | U 2 KIJIacCOoB.

CoObiTus 1 - 2 xiaccoB cocTaBisgioT ~ 98,48 % oT 0011ero ux KoJu4ecTna 3 -
1,33 %. (puc. 3).
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Puc. 3. 3MeHeHne KOJIMYECTBA CEHCMOCOOBITHH 110 rO1aM;
1 — 1 u 2 knacca; 2 u 3 knacca; 3 u 4 kiacca

B 2018 rogy npeaycMoTpeH nepexo]] Ha 100614y pyJbl CUCTEMaMU MOAITAKHO-
ro oOpylIeHUs! ¢ TOPLEBBIM BBITYCKOM pyabl. B O10kax B mpenoXpaHUTEIbHOM Iie-
JIMKe, HalpuMep, MPOBEACHO B ssHBape — 27 B3pbIBOB; B (eBpaie — 33; B mapte — 38;
B amnpesie — 14. IIpu aTom npousonuio 66 celicMocoObITHil: B siHBape — 11; B peBpa-
ae — 33; B mapte — 9; B anpesie — 13, B OCHOBHOM ceiicMOCOOBITHS 1 1M 2 KJIaccoB.
Pacnpenenenne ToUKOB 10 dHEpreTuyeckuM kinaccaM B maxte [lleperenickas npenu-
CTaBJICHO Ha puc. 4.

Takum 00pazom, OTpabOTKa MPENOXPAHUTEIHHOTO IIEJIUKA JTAXKHO-KaMEPHOM
CUCTEMOM pa3paOOTKU MPOU3BOJAUTCS HPU MOMOIIU B3PHIBOB OOJIBIION MOIIHOCTU
¢ Maccoit 3apsagoB 6osee 100T. YcTaHOBICHO, YTO B3PBIBBI OOJBIION MOITHOCTH,
IIPOBOJIMMBIE B IPAaHULAX LEJIHMKA, OKa3bIBAIOT JUIMTEIBHOE BO3/JIECUCTBHUE HA MAaCCHB
TOPHBIX MOPOA (A0 ABYX CYTOK U Oonee) u GOopMHUPYIOT CEHCMUYECKH aKTHBHBIE 30-
HbI, B KOTOPBIX MPOUCXOJAT COOBITUS 3-6 SHEPreTUYECKOro KJIACCOB HAa PACCTOSHHUHU
110 400 M u Ooiee.
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Ilepexon Ha moadTa)kHOE OOPYLIEHHE MCKIIIOUYMII IPOBEIEHUE B3PHIBOB C 0OJIb-
moi maccoit BB (6omee 10 T), mpu 3TOM perucTpupoBaIuCh HU3KOYaCTOTHBIE COOBI-
THUs, IPEUMYILECTBEHHO | U 2 SHEPreTUYECKUX KJIACCOB.
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6) 2)

Puc. 4. Kaptsl ceiicMuueckoit akTuBHOCTH B 2018 r.:
@) STHBaphb; 0) GeBpaib; 6) MapT; 2) arpelib
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