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Poct macmtaboB OTKPBITHIX TOPHBIX PabOT BOJIM3H KHUIIOW 3aCTPOMKH M OOBEKTOB MPOU3BOJICTBEHHOTO
HA3HAYCHUS, a TaKXKe HEOOXOJMMOCTH COOIOJCHHS TPeOOBAaHUI MO CEHCMHUYECKOW M IKOJIOTUYCCKOU
0e30macHOCTH, 00YCIIaBIMBAIOT KTy aJIbHOCTh KOMIUIEKCHBIX HCCIIEIOBAaHUI BO3IeCTBUS B3pbIBOB. Hay4HbIi
MOJIXO/1 K PEIICHHIO ATUX IPo0sIeM TpedyeT KOMITJIEKCHOTO PEIICHHS B3aUMOCBSI3aHHBIX 33]1a4 UCCIIEIOBAHUS
3aKOHOMEPHOCTEH BIMSHUS BaKHEHIINX ()aKTOPOB HAa pallMOHAJILHBIC TTapaMeTpsl OypOB3PBIBHBIX padoT U
BPEJHOI0 BO3EMCTBUSI B3PHIBOB Ha OKPYIKAIOLIYIO CPENY, YCTOWUMBOCTD FTOPHBIX BHIPAOOTOK U OXPaHSIEMbIX
0OBEKTOB.

[TpoBonsATCS MCCIeOBaHUS C IPUMEHEHHEM (PU3UUECKUX HIKCIEPUMEHTOB M YHCIICHHOTO MOJICIIMPOBAHUS
METOJIOM crulakeHHbIX yacTull (SPH) BinusHMS XapaKTepUCTUK B3pbIBUATHIX BEILIECTB, KOHCTPYKIIMH 3apsI0B
BB, ¢pu3nko-MexaHn4ecKUX CBOMCTB pa3pylIaeMbIX Cpell, HalpaBJICHUS TPEIIMH B MacCUBE TOPHBIX MOPO/T
Ha WHTEHCHBHOCTH (DparMEHTAIMX M MapaMeTPhl CEHCMUYECKOTO JIeHCTBUS B3pbIBa. TpurrepHsie 3G QeKTst
B HAlIMX HCCJENOBAHMAX, 3aKIIOYAIOLIUECS B Pa3pyLICHUU MM CPbIBE KOHTAaKTOB MEXAY OTIEIbHBIMHU
OJI0KaMH TOPHBIX TIOPOJI, PACCMAaTPUBAIOTCSI BO B3aUMOCBSI3U C YBEITMUEHUEM HAIPSKEHUH, CEHCMUYECKOTO
JEWCTBUS U MHTEHCUBHOCTH (DparMeHTauy BO BPEMEHH U IPOCTPAHCTBE 1101 BO3ICHCTBUEM YHEPTHHU B3PbIBA
pasnmnunbix BB. MccienoBanus BeayTcs ¢ NPUMEHEHUEM HMMMTALMOHHBIX KOMITO3MIIMOHHBIX MOJEIEH U
UCIIOJIb3yEMBIX MTPOMBIIUICHHBIX B3PBIBUATHIX BEHIECTB ¢ INIOTHOCTHIO 0.5-0.65 10 6.5 r/cM*® U cKOpOCTBIO
neroHauuu ot 1.9 mo 7.5-8.5 km/cek. Baxueleid cocTaBHOW YacThio palbOT SIBISIOTCS IOJMTOHHBIE
ucneltanuss BB ¢ npumenenuem, paspadorannoit B UIIKOH PAH, metonuku, a Takke HUCHBITATEILHOTO
CTeHJ1a (B3pBIBHOW KaMepbl) U CIEUUAIbHBIX KOHCTPYKIMM MMHUTALMOHHBIX KOMIIO3ULIMOHHBIX MOJIEJEH,
MO3BOJISIOIIMX OCYILIECTBIISATh AMHAMUYECKOE BO3JIEHCTBUE HA 00pa3libl TOPHBIX MOPOJ U KPUCTAJUIOCHIPEE,
PACIIOJIOKEHHBIX HA Pa3]IMYHOM YJIaJeHUU OT 3apsfa. KOHCTpPyKIUsS MMHUTALlMOHHOM KOMIIO3MIIMOHHOU
MOJIENN TO3BOJISET BBIACIUTH A0 9 30H AeicTBUs B3pbIBa. MeTOJ0J0TUS NPOBEAEHUS SKCIIEPUMEHTOB B
II0JIHOM 00bEeMeE IpeaycMaTpUBAET OTOOP U aHAJIM3 IIPOAYKTOB JETOHALMH, 3aMEPbI U CPABHUTEIBHYIO OLICHKY
[IapaMeTPOB CEHCMHUUYECKOI0 JIEHCTBUS B3pbIBA M yJIAapHOM BO3AYIIHON BOJNHBI. COPTUPOBKA U UHCIEHHAS
OLIEHKA TPaHYJIOMETPUIECKOTO COCTaBa (pParMEHTOB KOMITO3UIIMOHHON MOJeNn 00eCrieuyrBaeT MoJydYeHHe
JAHHBIX YISl TIOCTPOCHUS KaTMOPOBKHU HU(PPOBBIX MOJIETIEH M HCCIICIOBAHUS 3aKOHOMEPHOCTEN APOOIICHHS
ropHbIX nopoj. B pesynerare mccrnemoBanmii [1, 2] moiaydeHbl 3aBUCHMOCTH M3MEHEHHs (pparMeHTanuu
OTJIEJIbHBIX YUYaCTKOB B3PbIBAEMBIX CPEJ] OT CJIEAYIOIIUX BIUSAIOMUX (PAKTOPOB:

— paccTosiHUSL OT 3apsiIOB MPOMBIIUICHHBIX B3pbiBUaThIX BeniecTB ([IBB) ¢ pasnuunol miuoTHOCTHIO,
JMAaMETPOM M DHEPIreTHYECKOW HACBIEHHOCTBIO;

— PacCTOSTHHUS MEX]Ty CKBOKUHAMU H JI0 CBOOOIHOM MOBEPXHOCTH U €€ KOH(pUrypanuu;

— BEJIMYMHBI BO3TYLIHBIX IIPOMEKYTKOB MEK/y 3apsJ0OM U CTEHKOU 3apsiIHON MTOJIOCTH.

Kpome Toro, npoBoasaTcs UCCIEA0BAHUS BIMSHUSA CKOPOCTH JIETOHALMY, HAIIPABJICHUS TPELUIMHOBATOCTH
MacCHBa TOPHBIX IOPOJ, IAPAMETPOB IOANIOPHOM CTEHKU HAa BEKTOP CKOPOCTH CMEILICHUS TPYHTA B Pa3JIUYHBIX
30HaxX JIEMCTBUS B3pbIBa. AHAIU3 pPE3yJbTaTOB MHOIOYHMCIEHHBIX AKCIHEPUMEHTAIbHBIX MOJIUTOHHBIX
HCIIBITAHUN COCTAaBOB IPAaHYJIUTOB M BB ¢ KOHBEPCMOHHBIMH COCTABJISIIOIIMMU IIOKA3aJl HEJIMHEUHYIO
MTOJIMHOMHMHAJIBHYIO 3aBUCHUMOCTb BJIMSIHUSL CKOPOCTH JI€TOHALMH 3apsAI0B PA3JIMYHBIX B3PbIBUATHIX BEIIECTB
Ha Pe3yJIbTUPYIOLINN BEKTOP CKOPOCTH CMEILIEHHS] TPYHTA.
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The increasing scale of open-pit mining near residential areas and industrial facilities, as well as the need
to comply with seismic and environmental safety requirements, necessitate comprehensive studies of blast
impacts. A scientific approach to addressing these issues requires a comprehensive approach to the interrelated
challenges of investigating the influence of key factors on the rational parameters of drilling and blasting
operations and the harmful impact of blasts on the environment, the stability of mine workings, and protected
facilities.

We conduct research using physical experiments and smoothed particle simulation (SPH) to examine the
influence of explosive characteristics, explosive charge designs, the physical and mechanical properties of
the media being blasted, and the direction of cracks in the rock mass on the intensity of fragmentation and
the parameters of the seismic action of a blast. In our research, trigger effects, consisting of the destruction
or disruption of contacts between individual rock blocks, are considered in relation to the increase in stress,
seismic action, and fragmentation intensity over time and space under the influence of the blast energy
of various explosives. The research is conducted using simulation composite models and commercial
explosives with densities ranging from 0.5-0.65 to 6.5 g/cm® and detonation velocities ranging from 1.9 to
7.5-8.5 km/sec. A key component of the work is field testing of explosives using a methodology developed
at the Institute of Explosives and Conductivity of the Russian Academy of Sciences, a test rig (explosion
chamber), and specially designed simulation composite models that enable dynamic impact on rock samples
and crystalline raw materials located at varying distances from the charge. The design of the simulation
composite model allows for the identification of up to nine explosion zones. The full experimental methodology
includes the collection and analysis of detonation products, measurements, and comparative evaluation of the
parameters of the seismic action of the explosion and the shock wave. Sorting and numerical evaluation of the
particle size distribution of composite model fragments provides data for constructing calibration models and
studying rock fragmentation patterns. Research has yielded relationships between fragmentation changes in
individual sections of blasted media and the following influencing factors:

— distance from industrial explosive charges with varying densities, diameters, and energy densities;

— distance between boreholes and to the free surface and its configuration;

— size of air gaps between the charge and the wall of the blast cavity.

In addition, studies are being conducted to examine the influence of detonation velocity, rock mass fracturing
direction, retaining wall parameters, and the soil displacement velocity vector in various blast zones. Analysis
of numerous experimental field tests of granulite and explosive compositions with conversion components
revealed a nonlinear polynomial relationship between the influence of detonation velocity of various explosive
charges on the resulting soil displacement velocity vector.
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