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AKTYyanbHOCTb paboThbl 06ycnoBneHa HeO6XOANMOCT bIO pacllpeHns 06n1acTyi NPUMEHEHUS COBPEMEHHOIA 3KONOTNYECKN YUCTON Tex-
HOMOT UM B3PbIBHbIX PAGOT HA OCHOBE ONTUMMU3ALMA NapaMeTPOB OYPOB3PbIBHbLIX PaboT 1 pa3paboTKu HOBbIX CXEM B3PbIBAHUSA U KOH-
CTPYyKUuii 3apAf0B.

Llenb paboTbl: 060CHOBaHME TEXHUYECKO BO3MOXHOCT W NOBbILIEHNA 3P(eKTUBHOCTYM 6YPOB3PbIBHbIX paboT Ha kapbepax 3a C4eT on-
TUMU3aLMM napaMe TPOB B Pa3NIMYHbIX TOPHO-Fe0N0rNYeCKNX YyCNOBUAX, @ Takke CO34aHNe HOBbIX KOHCTPYKLUUA CKBRXWUHHbIX 3apsf0B,
CHUXat L NX BpeAHOE BO3AEACTBNE Ha OKPYXaKLLyl Cpesy.

MeTofbl ncCneaoBaHNA: aHanu3 NnepefoBoro OnbiTa paspaboTkM aHaNOrnYHbIX MECTOPOXAEHUIA N0 MaTepuanam nybankayui, dusu-
yeckoe MOfieNIMpoBaHe napame TPOB B3PbIBHbLIX pabOT 1 NPOrHO3MPOBaHNe MyTeil pa3BNTUA TEXHONOrMM pa3pabo Tk MECTOPOXAEHNIA.
Mpu npoBefeHNN aKCNepUMEHTOB UCNONb30BANach KOMNAEKCHas MeTOAWKa NCCNeA0BaHNiA, BKNOYaoWas CUCTEMHbIA N CTaTUCTUe-
CKMIl aHanu3bl, NPOBEEHNe 3KCNepUMeH T anbHbIX B3PbIBOB, NPON3BOACT BEHHO-TeXHUYeckne 0606w eHus.

PesynbTaTbl nccnefoBanns. PaspaboTaHa 3KONOrMYECKM YNCTast TEXHONOTNA B3PbIBHbIX paboT C yueTOM COBPEMEHHbIX MeTOA0B OT-
6OiKN 1 ONTUMaNbHbIX NapamMmeTpPOB B3PbiBaHMA, B KOMNNEKCE C OLEHKON PO NMPOYHOCTHbIX CBONCTB U CTPYKTYPHbIX OCOBEHHOCT eif
MaccuBa, C Lienb NoNyYyeHus KayecTBEHHOTO AP06NEHNA MAcCuBa FOPHbIX NOPOA. M3n0XeHbl pesynbTaThbl UCCNef0BaHNSA B HATYPHBIX U
nabopaTOopHbIX ycnosuax. MokasaHo, YTo N5 athheKTUBHOro NPON3BOACT BA OYPOB3PbIBHbLIX PAGOT B Kapbepe He06X0AUMO YU ThIBATh
KaTeropuio TPeLymHoBATOCTY MaccuBa 1 KOIPMULMEHT KPenocTy ropHbIx nopod. MogTBePXAeHa 3aKOHOMepHas 3aBUCUMOCT b kavecTsa
Apo6neHns oTceTKN 6YpOB3PbIBHbLIX CKBAXWH, KOTOPbIE CledyeT pacnonaraTb B 6710ke Tak, YTO06bl KOHLEH T paLus HanpsaxXeHnii 0T B3Pbl-
Ba OAHOBPEMEHHO B3pbIBAEMbIX FPYNn 3apAA0B NPUXOAMNAch Ha NPUOCEBble KPYMHOGMOUHbIE 30HbI. PekOMeHA0BaHbl ONTUMaNnbHbe
napameTpbl B3pbiBaHNA. OCHOBHbIM (hakTOPOM NOBbILIEHUA YCTOAYMBOIO peXumMa feTOoHaLUN ABNAETCA NPUMEHEHUE YHUBEPCANbHOTO
KaHanbHOro 6oesnka, OTANYMTENbHAA 0COOEHHOCTb KOTOPOro 3aKnioyaeTCs B COMeTaHnM fe TOHUPYIOLLEro 3apsia B3pbliB4aToro Belye-
CTBa C NPOA0/bHOI MyCTOTHOIA NOAOCTbI0. PacueT v BbIGOP paluoHanbHblX NapameTpoB 6ypOB3pbIBHbIX PaboT 40MKEH OCYLLECTBAATHCA
CY4eTOM KOMNIEKCHOT0 BANAHNA MPUPOAHBIX U TEXHOTEHHbIX PaKkTOpOB, C UCMONb30BAHNEM COBPEMEHHbIX MPOrpamMm, MeToauK n IBM.
Takum 06pa3om, BaxHeil LM HanpaBneHnem B 061acTy CHUXKEHNA TEXHOreHHOro BO3AeNCT BUSA NPOLLeCCcoB A06bI4N 1 NnepepaboTKu X e -
Ne3HbIX pyA ABNAIOTCA: pa3paboTka 06Lieil KOHLENLMA o0XpaHbl OKpYyxalolieii cpefbl OT TEXHONOrMYECKOro 3arps3HeHNs, COBEpLLEeH-
CTBOBaHWe U BHEAPEHWe paLnoHanbHbIX NnapaMme TPOB 6ypOB3PbIBHbIX PaboT.

BbIBOAbI. BHeApeHne HOBeIALLMX COBPEMEHHbIX TEXHONOTNA 406bIYN 1 NepepaboTKNKENe3HbIX PYf, COBEPLLEHCTBOBAHNA U BHEPEHUSA
paLnoHanbHbIX napameTpoB 6YpOB3pbIBHbLIX paboT 06ecneunBaeT IKOHOMUYECKUIA IPGEKT 3a CYET CHUKEHUA TEXHOTEHHO Harpy3ku
rOpPHOA06bIBAIOLLNX NPEANPUAT NIA HA OKPYXAloL Y0 CPeay M yNyylleHus reo3kon0rnyeckoro cocTOoAHUA FOPHOA06bIBAIOLLUX PETMOHOB.

KnioueBble cnosa:
TexHonorus, pa3paboTka, MecTopoxzaeHue, Ap06aeHne FopHOIi Macchl, B3pbiBHas 0T6OIKa, kapbep,
CKBaXMHHbIE 3apsifbl, KOHBEPCUOHHbIE 06aBkM, GYPOB3PLIBHbLIE PABOThI, OXpaHa OKpYXaloLleil cpefbl, Fe0Konorus.

BeeneHve

MoLlHOe TexHOreHHoe BO3AeliCTBME Ha 3KOMOruio
OoKpyXatLien cpedbl Npu paspaboTke MecTopoxae-
HW NONEe3HbIX NCKONaeMblX MPONCXOAUT OT 06pasyto-
L eics MenkogMcnepcHoli Nblnn, KoTopas BblAenaTcs
npu BefeHnn 6ypoB3PbIBHbIX paboT. 3HaunTesnbHble
06bEMbI MbINN MUTPUPYIOT Ha 60/blUME pPaccToAHUA
OT Kapbepa. XenesHble pyAbl, KakK npasusio, NMeT
pasHylo TpewnmHoBaToCTb No wkKane M.M. lMNMpoTtoaba-
KOHOBa, paBHyl /=8-20. Pa3paboTka MX OcCyLlecT-
BNSieTCA C NCMNOb30BaHUEM OGYpPOB3pPbIBHbIX pPaboT co
3HAYNTENbHLIM YBENIMYEHHbLIM YyAe/lbHbIM pPacxonom
B3pblBYaTbIX Bew,ecTB (BB). B3pbiBaemMble nopofHble
W pyAHble MaccuBbl Ha rMy60KNX ropusoHTax o6bIYHO

XapaKTepun3ylTCA CNOXHOW reonornyeckoi TekcTy-
pOWi, CTPYKTYPOIi N TPELLMHOBATOCTbIO C Pas/INYHOM
CUCTEMOW TPEeLLNH Pas/InyHbIX pa3mMepoB U FycTOThl.
YyeT aHU30TPOMUN, KPENOCTU, CTPYKTYPbl U TpeLLn-
HOBaTOCTN UMeeT BaXXHOe 3HauvyeHune npwu BeaeHun by-
pPOB3pPbIBHbLIX paboT. Hannume B maccuee 60MbLIOIO
KO/MyecTBa TPeLNH CrnocobeTByeT CUbHOMY 3aTyXa-
HUWIO 3HEPrunun B3pbIBa, YTO U NPUBOAUT K HEPaABHOMEP-
HOCTU Apo6/eHns MmaccuBa ropHbix nopog [1-3]. Tpa-
OVLMOHHbBIE CNOCO6bI U MeToAbl BefleHUs 6YpOB3pbIB-
HbIX pab6oT (BBP), umeroT psag He[oCTaTKoOB, NMPensT-
CTBYHOLWMX UX LWUNPOKOMY NPOABUXEHNIO B TOPHOPYLA-
HYI0 MNPOMBbILWIEHHOCTL. B nepBylo ovepeb 3TO OTHO-
CUTCA K HU3KOUM 3h(heKTUBHOCTN B3PbIBHbLIX pabdoT
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npyv UCMONb30BaHUM LWITATHbIX BB Mpu BbICOKUX Ma-
TepuanbHbIX 3aTpatax. [pMMeHeHne B3PbIBHbIX TEX-
HONOrWIA € UCNONb30BaHWEM MpocTelinx BB, B ToM
yncne 3aMyfNbCUOHHBLIX, 6e3 yyeTa TEeXHONOMMYecKmnx
napaMeTpoB N 3PPEKTUBHOIO MHNLMMPOBAHUA He Aa-
eT Xenaemoro pesynbTata. Kpome Toro, cyu,ecTByto-
uLas HopmaTuMBHas 6asa U AeilicTBylOLME METOAUKMU
pacyeTa napameTpoB B3PbIBHbIX Pa6oT B 3HAUYMTESb-
HOli Mepe ycTapenn n xapakTepusyTcsa HU3KOW Ao-
CTOBEPHOCTLI, YTO CYLLECTBEHHO CAEPXMBAET NNaHu-
poBaHMe BbICOKOMPOW3BOAMTENbHbIX A06bIYHbIX pa-
60T Npu AeiCTBYOLLNX HOpPMax TeXHUKU 6e3omnacHo-
cTun.

FOPHO-reonorMyeckoe NPoV3BOACTBO
1 6ypOB3pbIBHbIE PabOoThI

MockonbKy Npu paspaboTke MeCTOPOXAEHWNI NPO-
ncxoauT yrnybneHne kapoepa, Kak npaBuio, U3MeHs-
lI0OTCA CTPYKTYpPHble OCOGEHHOCTWM MaccuBa, 06YyCno-
B/IEHHblIE HEOAHOPOAHOCTLIO N (hU3NKO-MEXAHUYECKN-
MW CBOWCTBAMW FOPHbIX NOPOA, TO YAEsbHbI pacxop,
BB Ha oT60IiKy pya NOCTOSIHHO yBeNMYMBaeTcs, ecte-
CTBEHHO, NMPX 3TOM YBENNYNBAETCS BbIXOA MENKNX Ya-
CTuL, NbiNAn pa3mepom Ao 400 mkm [4, 5]. Bcé ato npo-
MCXOANT 3a CYeT 3HAYUTEeNbHOro nepemsMesibYeHus
Py, MOLLHOW aHepruei B3pbiBa 3apsno0B, C yBeMYeH-
HbIM yAeflbHbIM pPacxofoM B3pbiBYATbIX BELLECTB.
BcnegcTtBme uyero nNpoucxoauT CUNbHOe 3arpsisHeHue
TeppUTOPMN FOPHOMPOMbILWIEHHOrO palioHa, rae no-
CTOSSHHO MPOU3BOANATCS B3PbIBbI C 6OMbLWIMMU 3apsaa-
MW NpU KOPOTKO3aMen/IeHHOM B3pPbiBAHUM U 3HA4YU-
TeNbHbIX 06beMax B3pblBAEMOro MaccuBa.

C yrny6neHvem kapbepa npu pa3paboTke MecTo-
POXAEHWUI, KaK NPaBuio, U3MEHSTCA CTPYKTYPHbIe
oco6eHHOCTU MaccuBa, O6YCNOBfIEHHbIe HEOAHOPOA-
HbIMU (PU3NKO-MEXAHNYECKMMU CBOMCTBA, UTO Tpeby-
eT NPUMEHEeHUs COBPEeMEHHbIX TEXHOMOruiA B3pbiBa-
HUA.

MockonbKy npoueccbl A06bIYN NOME3HbIX MCKOoNa-
eMblX, B TOM yncfie U 6YpOB3pbIBHblE PaboThbl, 3HAYN-
TeNbHO HapylawT paBHOBECUE I3IKOCUCTEMbI, LEenb
NPoBOAUMBIX WCCNEeA0BaHWM 3aknyanacb B COKpa-
LWeHNN BpeaHbIX MblfIera3oBbliX BbIGPOCOB 3a CYeT BHe-
LPEHNs COBPEMEHHbIX METOA0B M CNocoGOoB B3pbiBa-
HUA. B 3TOI CBA3M NpY BeAeHUM GYPOB3PbIBHbLIX paboT
Heo6xoAuMOo co6naaTh U OCYLLECTBNAATL CHUXEHUE
nepensmesib4eHNs MaccuBa ropHbIX NOpos, 3a cYeT co-
BEPLLUEHCTBOBAHUSA TEXHOIOTUWN B3PbIBAHUS.

OTKpbITas paspaboTka MecTOpoXAeHU
1 B3PbIBHbIE PaboThI

FNaBHbLIM YCNOBUEM MpU BbIGOpe TEXHOIOrMU
B3PbIBHbIX PaboT, BAUAKOUWNX HA KauyecTBO B3pbIBa,
SB/IA€TCS TO, YTO OMTUMasbHbie MapameTpbl GypoB-
3pbIBHbIX paboT cnenyeT BbiGUpaTh C Yy4ETOM CTPYK-
TYPHbIX, MPOYHOCTHbLIX CBOICTB M FOpHO-reosioruye-
CKMX ycnoBuii. Mpu 3ToM COBpeMeHHas opraHmusayus
N BbIGOP OMTMMAasbHbLIX NMapamMeTpoB GYPOB3PbIBHbLIX
pa6oT Npu BeAeHUM OTKPbITbIX FOPHBLIX PaboT A0S-
XXHbI BbIMOHATLCS C YYETOM NPUPOAHLIX TEXHOMOIU-
Ueckux hakTopoB. MOCKO/bKY yBenmueHne rny6uHsl

KapbepoB CBA3aHO C YC/MOXHEHWEM reoslornmyeckux,
r’maporeonornyecknx N FOpHOTEXHUYECKNX haKTOPOB
[,06bI4M MOMEe3HbIX UCKOMaeMblX, TO BCE 3TU (haKTopbl
oTpuuaTenbHO BAMAIOT Ha KavyecTBO BeAeHWUA B3PbIB-
HbIX pPaboT, ecTecTBEHHO, Ha MPOWU3BOAUTE/IBHOCTb
ropHOTPaHCMOPTHOro 060pPyA0BaHUA N 3KONOTUIO FOp-
HoO06bIBatOLLErO parioHa.

OCHOBHbIM NOKa3aTenem, BANAKOL, MM Ha Ka4eCcTBO
B3pbIBa, ABNAETCA KPEeNoCTb FOPHbLIX NOPOA, KoTopas,
KakK npasuno, ¢ rnybuHoi ysennuymeaeTca, npuyem
60/1ee MHTEHCMBHO B BEpPXHeli 30He CKaslbHbiX MOPOA,
no rny6uHbl (4 ar=100-150 m) [6, 7].

BaXKHOW xapaKTepuCTUKOW ABNAETCA TPeLLnHoBa-
TOCTb, XapaKkTepusylolias CTPYKTypy Maccua rop-
HbIX MOpOJA, HEeOA4HOPOAHOCTb M aHW3O0TPOMUID UX
CBOWCTB. XapaKkTep nsMeHeHns 6/104HOCTU NOPOA Xe-
ne30pyAHblX MECTOPOXAeHUI NpeacTasneH Ha puc. 1.

Mo npob6bneme coOBepLEHCTBOBAHUA MNpPOLLECCOB
B3pblBaAHMSA Ha OTKPbITbIX FOPHbIX paboTax, C y4eToM
MX BO34ENCTBUA Ha reoskosioruto, rnpoeefeHo MHOro
nccnenoBaHuii B Poccun n 3a pybexom [8-10].

FNy6uHa OT rpaHuLLbl CKanbHbIX Nnopoa,
H, m

Puc. 1 M3meHeHna 67104HOCTU TOPHOrO MaccuBa Xenesopyf-
HbIX MeCTOpOXAEeHWA npun yrny6neHnn kapbepos. 1 -
marmaTuyeckue Kosgopckoe, KaykaHapckoe; 2 - KOH-
TaKTOBO-MeTacoMaTU4eCKue U ruapoTepmasbhble (Cap-
6aiickoe, Cokonosckoe, lopobnarogaTckoe, Bbicoko-
ropckoe; 3 - meTamopdorenHsie (OneHeropckoe, Kpu-

Bopoxckoe, KMA pyga)

Fig. L  Changes of a blocking structure of a massif of iron ore

fields when deepening pits. 1 -magmatic Kovdor,
Kachkanarsky; 2 - contact-metasomatic and hydrother-
mal (Sarbaysky, Sokolovsky, Goroblagodatsky, Vysoko-
gorskoe; 3 - metamorphogenic (Olenegorskoye, Krivo-
rozhskoye, KMA ore)

PacueT napameTpoB B3pbiBaHUA cneayeTt Npon3so-
ONTb C y4eTOM CTPYKTYPHbIX CBOWNCTB MaccmBa U Kpe-
nocTu nopog. BennynHa 3HavyeHU yaenbHOro pacxo-
Aa BB gna mHorux kapbepoB KoBgopckoro n OneHe-
ropckoro NOK nokasaHbl Ha (puc. 2), rae 4eTKo Npoc-
MaTpuBaeTca TeHOEHLMA pocTa yAeslbHOro pacxopa
BB c yrnybneHuem kapbepos.

O6bem paboT B Kapbepax Ha rnyébuHe ot 100 go
400 m cokpawaetca Ha 20-40 %, 4TO NPUBOAMUT K
YMEHbLUEHUIO NapaMeTpoB B3pbiBAHNA Ha 6/10Ke U ero
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ob6bemMa npu yBerIMY4EHUN KONMYecTBa O4HOBPEMEHHO
6ypumbix 6510Kk0B. Ha Kapbepax JlebegunHckoro NOKa
Ha pabounx nnouwiagkax manoi WNPUHbI Ha B3pbiBae-
MOM 6/10Ke yxe 6ypAT TOoNbkKo 1-3 paga CKBaXXUH.
B pesynbTaTe CHWXKaeTCAa KayeCTBO MacCOBbIX B3pPbl-
BOB, yXyZAllaeTcq WUCMO/b30BaHWEe OypOBbIX CTaHKOB
BO BPEMEeHW, MOoBbILWalTCA TPe60BaHMA K KOMMaKTHO-
CTW pa3Bania ropHoOW mMacchl Npu B3pbiBe [4].
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Puc. 2. 3aBUCMMOCTb BENNYUHBI YAENLHOTO pacxosa BB 0T Teky-
el rny6uHbl kapbepos. 1-Kosgopckuit FOK; 2 - One-

Heropckuii FOK; 3 - KupoBcknii pygHuk OAO «AnaTum»

Fig. 2. Dependence of explosive specific consumption value on

the current depth of pits. 1- Kovdorsky GOK; 2 - Olen-
egorsky GOK; 3 - Kirov mine JSC «Apatit»

Mepexon Ha 60onee coBpeMeHHble TEXHOMNOrMnN OT-
KPbITO pa3paboTKkn MecTOPOXAEeHWA TpebyeT kauye-
CTBEHHOrO ApPO6MeHNss TOPHOM Macchl B3pbIBOM U 3a-
[aHHOW KOHUrypaumm passana ropHoii maccel. MNpun
3TOM KOHAWLMOHHBIV KYCOK He [0/DKeH MnpeBbllaTb
400 MM, U KOTMYECTBO MX BO B30pPBaHHOW Macce A0/-
XXHO 6bITb He MeHee 90-95. BaxHas TeHAeHUUA B pa-
3BUTUN A06bl4M MONE3HbIX UCKOMaeMbl OTKPbITbIM
Cnoco6om - nepexopn Ha pa3paboTKy rny6okux ropu-
30HTOB - HabnaaeTca Kak Ha POCCUMCKNX, TakK U Ha
3apybexHblX Kapbepax. 3TO Hambosee XapakTepHO
ANa KapbepoB LBeTHbIX MeTannos CWA, Mepy, Yn-
N1, ac6ecToBbliX KapbepoB KaHazbl 1 B MeHbLUEe cTe-
neHwn - AN Xene3opyaHbix kapbepos [11].

B nocnegHue rogbl Temnbl pocTa [06bl4M Mones-
HbIX MCKOMaeMbIX TpebyemMoro kKayecTsa Ha OTKpbI-
TbIX paspaboTkax 3ame/ININCL, YTO MOXHO 06bAC-
HUTb criegyloLWwnmMmn hakropamn:
= 3HaA4YNTeNbHO YyBennuyMnaacb rNyémHa Kapbepos,

4YTO MPUBESIO K POCTY KO3((ULIMEHTA BCKPbLILW N,

AaNbHOCTU TpaHCNOPTUPOBaHUA B 60/ee CNOXHbIX

YC/IOBUAX U MOBbIWEHUIO TMPOYHOCTU MacCUBOB

roOpHbLIX NOpoa;

* CHWU3NIOCb COAEPXaHUA OCHOBHbLIX BaXXHbIX MO-

Ne3HbIX KOMMOHEHTOB B A,06bIBaeMbIX pyAax;
= BOBJIeYeHbl B pa3paboTKy Kapbepbl ¢ 6onee CNoX-

HbIMW FOPHOTEXHUYECKMMU U Haumbosiee CypoOBbI-

MW KNIMMaTUYECKUMUN YCNOBUAMMN,

* YCNOXHWUNAcb TEXHONOrMMA NpPou3BofCcTBa B3PbIB-

HblX pPaboT Ha 60/bWKNX FMYH6OKMUX Kapbepax, rae

3HAYMTENbHO yXYylaeTca KayecTBo ApobneHuns;

e CHM3MUCA KOIPPULMEHT NCNOML30BAHUS Kapbep-
HOro 060PYA0BaHUS B YCNIOXHSAIO LLLUXCA YCNOBUAX
3aKcnayaTayuu.

OLueHKa COBPEMEHHOW opraHusauumM u npakTukn
BeAEeHUs B3PbIBHbIX PaboT Ha COBPEMEHHbIX Kapbepax
nokasana, 4To OCHOBHbIM Tpe6oBaHWEeM K BeAeHUIo
rOpHbIX Pa6boT B 3TUX YC/IOBUAX ABNSETCA KaUeCcTBEH-
Hoe Apo6GeHne B30pBaHHOM FOPHOW MaccChl.

Pa3paboTka KOHCTPYKLMM YHUBEPCATLHOTO
KaHabHOro 60eBUKa

Ana ycnewHoro obecneyeHnsa HageXxHoro n 6e3oT-
KasHoro MHULMMpoBaHUA 3apaaoB N3 3MyNbCUOHHOTO
BOA0YCTONYMBOro BB Tuvna ykpamHuT uan rpaHynu-
pOBaHHbLIX CMeceBbiX BB Heobxogmmo cobniofeHune
napamMeTpoB N (hM3NYECKUX MNoKasaTene Npomexy-
TOYHbIX [EeTOHATOPOB, KOTOPble HE A0/HKHbI O6bITh Bbl-
e nokasartesneii OCHOBHOrO 3apaja no Takum xapak-
TepucTuKam, Kak MAOTHOCTb, KpUTUYECKU AnameTp
1 CKOPOCTb AleToHaLun.

B npoTtmeHOM cnyvae getoHauus 3apsga obyget 3a-
TyxaTb [12]. B cBA3U C N3N0XEHHbIM K Bbl6OPY Ha-
[eXHOro npomexyTtoyHoro getoHartopa (M4) npensa-
BNIAOTCA cnefyloline OCHOBHble TpeboBaHUA:
= [AnameTp MNPOMEXYTOYHOro JeToHatopa [LO0/KeH

6bITb MakcumManbHO 61M30K AunameTpy 3apsga

CKBaXKVHBbI;
= MPOMEXYTOYHbIA AeToHaTop A0/KeH ObliTb An-

HOI He MeHee A/IMHbI 2-X TPOTWUNOBbLIX WalekK n

L0MmKeH obecneymBaTb pa3roH HavanbHOU CKOpPO-

CTW AeToHauMn Ao CTauMoHapHOW CKOPOCTN OCHOB-

HOro 3apsga.

C uenblo NX NOJIHOro MHULLMMPOBaHUA HaMn npesa-
NIOXXEHO HOBOE YCTPOICTBO YHMBEPCA/IbHOIO KaHalb-
Horo 6oeBuka (YKbB), cocrtoswero u3 pgertoHartopa,
MMetoLLLero NnonocCTbL, TUMNa KaHana.

M3roTosneHve Y Kb npoussogmtca nytem coenu-
HEeHWA OTAEesIbHbIX MAaCTUKOBLIX TPYO WM ApYyrux
XKECTKUX  MYCTOTENbIX 3/IEMEHTOB  AMaMeTpoM
90-100 MM, HabpaHHbIX B KaNpOHOBYI CETKY W/IN B
NoN3TUNEHOBBLIA pyKas AVHOM 5 M. OTaenbHble an-
eMeHTbl Y KB KpenaTtcs KAenkow NeHToW mnu WHy-
pom anvHon 15-20 M ANns pasMeL,eHns X B CKBaX u-
He. [lna obecnevyeHns HAAEXHOro B3pbiBaHUA BB Ha-
MU pekomeHaoBaH Y Kb ons npymeHeHns B 06BOAHEH-
HbIX yCcNnoBuax B3pbiBaHuA [13]. PacnonoxeHue Y Kb
B 06BOAHEHHbLIX YC/MIOBUAX MPOU3BOAUTCA Hernocpea-
CTBEHHO Noc/ie 6YpeHns CKBaXXMUH. YHUKabHbI YHN-
BepcasibHbli BbICOKO3(p (heKTUBHLIN Y B K npuBeneH Ha
puc. 3.

Kpome atoro, pekomeHfoBaH Takxe 3ddekTus-
HbIi cnocob u MeTod B3pbiBaAHUA C MPYMEHEHUEM KY -
MYNSiITUBHOro 3ddpekTa, CNOCO6HLIN ob6ecrneymBaTb
BbICOKYIO Ha[eXHOCTb B3PbIBHbIX paboT [14].

M3meHeHne crniocoba BbleMKW 3arnacoB MOJIE3HbIX
nckonaemblX BefeT K U3MEeHeHUo napameTpos BBP,
Ha BbIOOP KOTOPbIX yXe OKa3blBaloT BINAHWE [0MON-
HUTeNbHble (DAKTOPbl, K KOTOPbIM MOXHO OTHECTU:
HanpaXeHUs OKOJI0 KapbepHOro maccmsa, TpPeLuHo-
BATOCTb 1 BOAONPUTOKMK. Bo3aelicTBrne aTux hakTopos
3HauYUTENbLHO BAMAET Ha BbIOOP M pacyeT napameTpos



M3BecTna TOMCKOro nofiMTeXHNYECKOro yHnsepcuteTa. VIHXKMHUPUHT reopecypcos. 2017. T. 328. Ne 8. 33-40
KomalyeHko B.W., Bopo6bes E.[., JlykbsiHOB B.I. Pa3pa6oTka TEXHOMOrMU B3pbIBHbIX PaGoT, yMeHbLIAOLEN BpeaHOe BO3AeCTBME

EBP. Kpome TOro, 4,0/1Hbl yYNTbIBATLCSA TEXHONOTN-
yeckue napameTpbl Kapbepa, KOTopble Takxe BANAKT
Ha 3 (PEeKTUBHOCTb B3PbLIBHOIO paspylleHns Mmaccmsa
ropHbIX nopog, [15, 16].

Puc. 3. YcTpoiicTeo YKB: 1- BennunHa 3a60iiku; 2 - feTOHU-
pytowuii wHyp AW3I; 3 - 6ymaxHas Tapa; 4 - fjeTOHa-
Top T-400T; 5 - BONHOBOA; 6 - wWallka; 7 - 6y TbiIKM

Fig. 3. Universal channelprimer: 1is the stemming size; 2 is the
detonating DShE cord; 3 is the paper container; 4 is the
T-400G detonator; 5 is the wave guide; 6 is the checker;

7 are the bottles

Puc. 4. Cnocob uHuyumuposaHus BB: 1- ckBaxuHa; 2 - npucno-
cobnexune fna (HOpPMUPOBAHMA NONOCTU; 3 - KyMyns-
TWBHOE YCTPOINCTBO, 4 - HULMATOP; 5 -Ae T OHNPYIOLL1ii

wHyp (Ow ); 6 - BB; 7 - 3a60iika

Fig. 4. Way of explosive initiation: lis the well; 2 is the device

for cavity formation; 3 is the cumulative device; 4 is the
initiator; 5 is the cord (DSh); 6 is the explosive; 7 is the
stemming

CyuiecTByeT crefyumii cnocob yctaHoBku Y Kb
B CKBaXUHe: Y Kb pasmewaeTcs B 3a60e CKBaXXUHe Ha
BbicOTe Ha 1,5 M, NpoMeXyTouHblli geTtoHatop (M4)
ycTaHaBnuBaeTcs Hag Y KB Ha 1 M HUXe BepxHel va-
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CTW 3apaga, a HWXKHWI aeToHaTop 3akpennseTcs B
Y KB Ha BbicoTe 4,5 M Bblle 3260 CKBaXWHbI. Bax-
HOW 0COGEHHOCTbLIO AaHHOro cnocoba fiBnseTcs To, YTo
co3fjiaHne MoJIoCTU OCYL ecTB/IAT cheyunasbHbiM
ycTporictBoM. Ha puc. 4 npuBegeH AaHHbIA criocob
MHUUMMpoBaHua BB B ckBaxmHe. O6bIYHO NMpu pas-
MeuwieHn Y Kb B nepebype rpy3 1 3anopHoe ycTpoii-
CTBO 3aKpennseTcs HMXHUM KOHLLOM BEPEBKW Hemno-
CpeACTBEHHO Y HMXHero anemeHTa [17, 18].

3apsagka CKBaXMHblI MPOU3BOAAT cnefyowum ob-
pa3om, c NOMOLLbIO Fpy3a B NOJIMITUIEHOBOM pyKase
0 200 mm pasmelwtatloT nostanHo ot 3 Ao 5 Kaccer,
KOTOpble 3amnosiHeHbl BO3A4yXOM. Kak npasuno, tTakne
rMpnaHabl NPUMEHAITCA TOMbKO B CKBaXWHaXx, 3a-
MOSTHEHHbIX BOAOW. MTMPNAHAY OMNYCKalT B CKBAXUHY
1 pasmellaloT e€ Ha ypOBHE HMXHEe OTMeTKN ycTyna
(puc. 5).

MpepnoxeHHoe Hamu ycTpoiictBo YBK ¢ npume-
HEHVEM KYMYNATUBHOIO adpekTa, NO3BONAET MONy-
YyaTb BbICOKOE KayeCTBO B3pblBaHUS.

MpumeHeHVe NPOMeXYTKOB BO B3pbIBYUATOM Belle-
CTBE C MOMOLLbLIO TMP/IAHA NO3BONAET Y/IYULLIUTbL Kaye-
CTBO B3pblBa NPu oNTUMasbHbIM pacxose BB, a Takxe
npepocrtasnseT BO3MOXHOCTb YTUIN3UPOBaTb OTXO-
Abl, 4TO ABNAETCHA O4HUM U3 3/1IEMEHTOB 3HEpProcHab-
XXEHNSA PecypcoB XMMMNYECKOU MPOMbILLINEHHOCTN.

Puc. 5. O61wwuit BuA CKBaXMHHOTO 3apsga BB: 1- 6ypoBas cksa-
XWHa; 2 - necyaHas 3aboiika; 3 - 0CHOBHOIi 3apsj BB;
4 - e TOHNUPYKLWMA WHYP; 5 - AeTOHATOP; 6 - WHYpPANSA
KpenneHua rupnaHabl; 7 - pykas U3 nonuaTuneHa; 8 -
BO3/yLIHAA EMKOCTb; 9 - ypoBeHb; 10 - KyMynsTUBHbIA

oTpaxaTe/b

Fig. 5.  General view of the explosive borehole charge: lis the
borehole; 2 is the sandy stemming; 3 is the main charge
of the explosive; 4 is the cord; 5 is the detonator; 6 is the
cord for fastening garland; 7 is the polyethylene sleeve;
8 isthe air capacity; 9 is the level; 10 is the cumulative re-

flector

OcHOBHas Leb MONYyYeHUs KauyeCTBEHHOro Apo-
61eHNs A0CTUraeTcs 3a cueT NPUMEHEeHNs oNnTUMarsb-
HbIX MapamMeTpoB B3PbiBAHWS MacCUBa XeNe3ncTbiX
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KBapLMUTOB, YTO NO3BONN/AO [0 MMHUMYMa COKpPaTuUTb
BbIXO/, MENKUX NblNeBblX YacTuy,. [laHHble KOHCTPYK-
L1KN BHeApeHbl Ha ropHo-oboratnTesibHbIX KOM6UHa-
Tax xenesopyaHbiX kKapbepos CeBlOKa, LIFOKa,
HKIroKa mn tOroka [19, 20].

MpoBefeHHbIE MccnenoBaHUA MO3BONAIT PeEKO-
MeHAo0BaTb 3PPEKTUBHbIE KOHCTPYKLUWN CKBaXKWH-
HbIX 3apsA[o0B Cc NnpumMmeHeHnem Y bK npu npoussopctee
B3PbIBHbIX PaboT B TPYAHbIX FOPHO-Teon0rMyecKnx
YyCNoBUAX Kapbepa C Lefiblo NoAroToBKU KayeCTBEH-
Horo gpobneHunsa. Taknm obpasom, npegnaraemas Tex-
Honorus obecneyMBaeT MOBLICUTb MPOU3BOAUTENb-
HOCTb FOPHOTPaHCNOPTHOro ob6opyaoBaHnsa Ha 25 % ,
nossonsieT Ha 30 % YyNy4ylW UTb 3KOOTMYECKUi 3ch-
hekT B CpaBHEHWUU C CYLL,eCTBYIOLL EN.

BuiBoap!

1. PaccmoTpeHue nNpo6seMbl COBEPLUEHCTBOBAHUA
TeXHONOrni B3pbIBHbIX paboT nokasano akTyanb-
HOCTb KOJ/IMYECTBEHHOW N KAaYeCTBEHHOW OLLEHKMU
ApOo6neHnNs TOPHbIX MoOpoAa.

2. Ana nosbilweHNA 3PPEeKTUBHOCTN N 3KOJIOTNYe-
CKOli 6e30MmacHOCTM B3PbIBHbIX pPaboT Lenecoob-
pa3HO NPMMEHATb B3pbiBYATbIE BELLECTBA C MasiblM
cofiepXaHnem TpoTuaa, a TakxXe OCyL,CTBUTbL ne-
pexoAnTb Ha COBPEMEHHbIE MPOMbILL/IEHHbIE BB.

3. B kauvecTBe ah(PeKTUBHbLIX KOHCTPYKLLNI 3apanoB
LienecoobpasHO OPUMEHTUPOBATLCA Ha CKBaXXWH-
Hble 3apafbl C OCEBbIMU MOMOCTAMMU, A8 BbICOKO
YCTOMYMBOCTM KOTOPbIX HEO6XoAMMO paspabaTtbi-
BaTb COOTBETCTBYIOLLYHO TEXHONOINUIO BeAeHUA
B3PbIBHbIX pPaboT.

4. Pa3paboTaH psg HOBbIX KOHCTPYKL M 3apsnoB, OT-
NNYNTENbHON OCOBGEHHOCTbIO KOTOPbLIX fBNAETCA
HOBasa TexXHONOrMs (OPMUPOBaAHUA YCTOMUYNBLIX
nosiocTel B CBaAXXNHaX rnepes Havyas oM 3apsxaHus.

5. BHeapHve pa3paboTaHHbIX KOHCTPYKLWI 3apsaoB
no3sosiseT Ha MNpakTUuKe CYL,eCTBEHHO CHWU3UTb
yAenbHbIA pacxof, B3pbiBYaThiX Bew,ecTB Ha 15 %
A4 rnopop, ¢ koapurumeHTom kpenoctn f 15 no wka-
ne npod. M.M. MpoToapsSKOHOBa, TEM camMblM 06ecne-
YMUTb CHUXEHNe AnameTpa cpefiHero Kycka B3opBaH-
HOW ropHoii maccbl Ha 20 % npw KOMMakTHOM pasBa-
ne ¢ koaphmumeHTom paspbixneHuna 1,15-1,20, n 3a
cyeT Hanpas/ieHHOro PasBUTUA B3PbiBa JOCTUYL MPO-
€KTHOV OTMETKM NoAO0LWBbI YCTYNa.
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Relevance of research is caused by the need o f expansion of application field of modern environmentally friendly technology of explo-
sive works based on optimization of the drilling-and-blasting works parameters and development of new schemes of detonation and
designs o f charges.

The aim of the research is tojustify the technical capability of increasing the efficiency of drilling-and-blasting works on pits, due to
optimization of parameters in various mining-and-geological conditions, as well as the development of new designs of the borehole
charges reducing harmful effects on environment.

Research methods: the analysis o f the best practices in development o f similar fields on materials o f publications, physicalmodeling of
parameters of explosive works and forecasting the ways of development of field exploration techniques. When carrying out the experi-
ments the authors have used the complex technique o f researches including the system and statistical analyses, experimental explosions,
technological generalizations.

Results ofthe research. The authors have developed the ecological pure technology of explosive works, taking into account modern
methods and optimum parameters of detonation, assessing the role o f strength properties and structural features of the massif, to ob-
tain high-quality crushing of the massif o f rocks. The paper introduces the results of the research in natural and laboratory conditions.
Itis shown that it is necessary to consider the massif fracture category and rock hardness coefficient for effective production of drilling-
and-blasting works. The research proves the natural dependence of crushing quality on a grid of drilling-and-blasting wells which open
pit should be arranged in the block in the way that tension concentration from explosion o f simultaneously blown up groups of charges
fell on near-axial large-block zones. The authors recommend the optimal detonation parameters. Application of the universal channel
cartridge is the main factor of increasing the steady mode of detonation. Its distinctive feature consists in combination of the detona-
ting explosive charge with a longitudinal hollow cavity. The drilling-and-blasting works rational parameters should be calculated and se-
lected taking into account complex influence of natural and technogenic factors, using modern programs, techniques and computer
Thus, the major directions in the field of decrease in technogenic impact of iron ore production and processing are: developmentofa
general conceptof environmental protection from technological pollution, improvement and implementation o f rational parameters of
drilling-and-blasting works.

Conclusions. Implementation of the latest modern technologies o f production and processing o f iron ores, improvementand implemen-
tation of rationalparameters of drilling-and-blasting works, provide economic effect, due to decrease in technogenic load o f mining en-
terprises on the environment and improvement of geoecological condition of mining regions.

Key words:
Technology, development, deposit, rock mass crushing, breakage, open pit, borehole charges,
conversion additives, drilling and blasting operations, protection of the environment, geoecology.
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