BYPOB3PbIBHbIE PABOTbI

Drilling and blasting operations

OpuruHanbHas cratbs / Original Paper

https://doi.org/10.30686/1609-9192-2023-3-130-133

BnuAHue napameTpoB NPOMEXYTOYHOro feToHaTopa
Ha CKOPOCTb AeTOHauuu
cmMeceBbIX B3pbiBYaTbIX BeleCcTB

An.A. FanumbaHoB'<, K.A. PyaHuukuii?, K.B. F'unbgeH6paHT?, C.U. KopHeeBa', E.H. KazapuHa', B.U1. MuwHes!
! HHcmumym 2opHoeo dena JanvHesocmourozo omoenenus Poccuiickoil akademuu Hayk, e. Xabaposck, Poccutickas ®edepayus
2000 «BCK B3pbianpom», 2. Toinda, Poccutickas ®edepayus
P9 azot-1977@mail.ru

Pestome: B ropaoM zesie 6ypoB3phIBHbIE pAbOTH CAUTAIOTCS HAMO0Iee SKOHOMUYHBIM CII0COO0OM IOATOTOBKU FOPHOI MACChI K
BbIEMKE. B3pbIBbI HA Pa3HBIX TOPHOAOOBIBAIOIIUX [IPEANPUATUAX BEAYTCA IIPU OTIMYHBIX APYT OT APYra TOPHO-TE0JIOTUIECKUX
YCIIOBUAX M, COOTBETCTBEHHO, IIapaMeTpax OypOB3PHIBHBIX paboT, YTO MOYKET OKA3hiBaTh 3HAUMTEILHOE BAUSHME HAa CKOPOCTh
JIeTOHALMY CKBa>KMHHOTO 3apsiia, OAHY U3 Ba’KHEUIIINX ero XapaKTepUCTUK, BIUSIONINX Ha KaueCcTBO B3pbiBa. CKOPOCTH AeTo-
HAIUHU 3aBUCUT OT MHOTUX PAKTOPOB, OCHOBHBIMU U3 KOTOPHIX SIBJISIOTCS: KAUE€CTBO IIPUTOTOBJIEHUS B3PbIBUATHIX BEIIECTB U UX
KOMIIOHEHTOB, IUIOTHOCTD, AMAMETD U BbICOTA CTOI0A 3apsAza, IapaMeTphl IIPOMEXXYTOUHOrO JeTOHATOPA U ero PacIIoIOXKeHHe
II0 JIJIMHe KOJIOHKU 3apsizia. B craThe mpuBeseHbl pe3yibTaThl HU3MepeHUil CKOPOCTH JeTOHAIIUU IIPOMBIIUIEHHBIX B3PbIBUATBIX
BeIeCTB U 3apUKCUPOBAHO BIIUSIHUE MACCHI IPOMEKYTOUHOrO AETOHATOPA Ha CKOPOCTh JIeTOHAIIUM.
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Abstract: Drilling and blasting operations are considered in the mining industry to be the most economical way to prepare the
rock mass for extraction. Blasting is performed at various mining and geological conditions of different mining companies,
thus the characteristics of drilling and blasting operations can have a significant impact on the detonation rate of the borehole
charge, which is one of its most critical characteristics that affects the blast quality. Detonation velocity depends on many factors,
the main of which include the quality of explosives preparation and their components, the density, diameter and height of the
borehole charge, the booster parameters and its location within the borehole charge. The paper presents the results of measuring
the detonation velocity of industrial explosives and records the impact of the booster weight on the detonation velocity.
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Beenenue

BaskHeHMIIUM MapaMeTpoM, OIpenessioNuM JeiCcTBue
B3pbIBA B PEKHME PeajbHOTO BpEMEHU, IBJISIETCSI CKOPOCTh
pacrpocTpaHeHusl NeTOHAIMOHHOU BOJHBL. C pa3BUTHEM
CHCTeM MOHUTOPUHTA B3PhIBA B ITOC/IETHEE BPEMSI CTAJl JOCTY-
IIeH MHUPOKUI CIIeKTP CPeACTB u3MepeHuii [1; 2], o0cHOBaHHBIX
B TOM YHC/Ie HA MeTOfle UMITYJIbCHOI pedieKToMeTpuu, peo-
CTATHOM, KOHTAKTHOM U 3JIEKTPOMArHUTHOM [3] mpuHITUIIAX.
M3MepeHre CKOpOCTH AeToHAuuu (mansee — D) CKBaKMHHBIX
3aps0B B3phIBUATHIX BerlecTB (BB) momoraer cpaBHUBATh U
OIIEHUBAThb OTHOCHUTEJIbHBIE XapaKTepPHUCTUKU B3PHIBYATHIX
BemecTB u napametpbl BBP. Ha ckopocTh meToHaum cMeceBbIX
BB okaspIBaiOT BIUSAHUE: IUIOTHOCTh U JUAMeTp 3apsaa; pac-
TIOJIO>KEeHHe TIPOMEKYTOUYHBIX AeToHaTopoB (I1/1) mo KojloHKe
3apsza U ux napamertpsl [4; 5], B ToM uucie Macca, JuaMerp 1
BeicoTa I1]1.

BOJIbIIMHCTBO KPYIIHBIX TOPHOAOOBIBAIOIIMX IIPEAIPUATHI
Ieperuio Ha MPUTOTOBJIEHHE CcMeceBbIX BB HermocpencTBeHHO
Ha MecTax npumeHeHud [6]. OmHuUM U3 mo-
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ITyJIbC 1 UBMEHEHNE CKOPOCTHU AETOHAIIUU OCHOBHOIO 3apsdanaa
BB, COOTBETCTBEHHO, B 3TOM HAIIPpABJICHUU uenecoo6pa3HbI
JAOIIOJIHUTEJIbHbIE UCCIIEA0OBAaHUSI.

PesynbTraThl CCIeOBaHUS
B messix yToYHeHusI BIUSIHUS [IePeYrCIeHHbIX GaKTOPOB Ha
CKOPOCTb MPOXO>KAEHUS yAapHON BOJIHBL II0 KOJIOHKE 3apsa
BB corpyauukamMu uHCTUTyTa ropHoro gena JIBO PAH npose-
JIeHbl MHCTPYMeHTaJbHble U3MepeHUs] CKOPOCTU JeTOHALMU
B3PBIBUATBIX BeIeCTB HA pa3HBbIX Kapbepax JlambHero Bocro-
Ka. Viamepenus ObLIM MPOM3BENEHBI TIPH IOMOIIHU Mpubopa
VoD-305 1, mpuHIIUIl paboThl KOTOPOrO OCHOBAH HA METO/IE UM-
yJIbCHOM pediiekToMeTpuu. Pe3ybraThl U3BMEpPEeHUIT OTpaske-
ubl B Tab:1. 1 1 Ha puc. 1.
PesysnbpraThl U3MepeHUH MOATBEP>KAAal0T TEOPHUI0 3aBHUCH-
MOCTU CKOPOCTH JIeTOHAIIUU He TOJBbKO OT cocrasa [1/l, Ho u

1 SHOTTRACK URL: https://www.shottrack.com.au/product/shottrack-vod-305
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pachmk ckopocTu geToHauum
3apsiga ckBaXxuHbl N°2 Ha
HekpacoBckom kapbepe:

D cpeagHsa Ha oTpe3ke

2,6 m — 3453 Mm/c;

macca N4 - 0,8 kr

Detonation velocity graph of
the charge in borehole No.2
at the Nekrasovsky quarry

D is the average detonation
velocity within the 2.6 m
section, i.e. 3453 m/s. The
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Fig. 2

Detonation velocity graph of
the charge in borehole No.1
at the Nekrasovsky quarry

D is the average detonation
velocity within the 0.83 m
section, i.e. 2700 m/s. The
booster weight is 0.4 kg

OT I[AapaMeTpPoB IPOMEKYTOUHOrO J[AEeTOHATOpPa, KOTOpbIE
IOJDKHBI COOTBETCTBOBATh PALMOHAIBHOMY 3HaueHuio [11]
YCTOMYMBOI! ITOHAIIUY CKBaKUHHOTIO 3apsza. [l npumepa,
Ha rpaduke (puc. 2) mokazaua ¢axrruveckas D CKBasKMHHOTO
3apsna (BB — Omynact AC300TI], I1] — ammonur 62KB- 0,4 Kr),
e 3aTyXaHue AeTOHAInK mpoucxoaut yepes 0,85 M ot MecTa
YCTaHOBKU O0EBUKA, IIPH JUIMHE KOJIOHKY 3apsaaa 4 M U iuaMe-
Tpe ckBaxkuubl 0,115 M, a Ha rpaduke (puc. 3) 3adpurcupoBaHa
D zapszna (BB — Imynact AC30DIT, [T — ammonut 65KB-0,8 Kr),

Cnucok numepamypul

booster weight is 0.8 kg

I7ie CKOPOCTb JIETOHAIIMU BBIIIE OTHOCHUTEIBHO YKa3aHHO-
rO 3aps/ia U CHIDKAeTCs yKe uepe3 2,6 M IpU aHAJIOTUYHBIX
3HAUEHUSIX JUIMHBI KOJIOHKU 3apsfa U JuaMerpa CKBa>KUHBIL.
Ha ocHOBaHUHU Uyero Mo>XHO TOBOPUTH O HEIOCTATOYHOM Macce
IIPOMEXYTOYHOTO JleTOHATOpAa B IIepBOM CiIydae, ecIy He pac-
cMaTpuBaTh KauecTBo BB u muaMeTp CKBa>kKUHBI.

[ToaTBep>keHo, UTO CyIIeCcTByeT IIpefiesl YBeJIUUeHUsI Mac-
CBl IIPOMEKYTOUYHOTO IEeTOHATOpa, IPU KOTOPOM CKOPOCTHb
nepecraeT pactu. Ecoiu D B3pbIBUATHIX BEIIECTB HE JOCTUTAET
TIpeJIeJIOB CKOPOCTU JETOHAIIUM, YKA3aHHOM B TEXHHUUYECKUX
YCJIOBHUAX, TO 9TO MOXET OBITh TaKKe 00YCIOBIEHO MAaJbIM
IUAaMeTPOM CKBaKUHBI U HEJOCTATOYHBIM KAaueCTBOM HeIO-
cpenctBeHHO BB.
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