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Pedepar:

1. Ha 0CHOBI CKJ1afileHOTO arOPUTMY OOYMCIIEHO TAaPAMETPU CUJIOBOTO I0JIs1 [71s1 Pi3HUX BapiaHTiB MUTTEBOTO Ta
CIIOBiJIbHEHOTO BUOYXY CUCTEMHU 30CE€PEIKEHUX 3ap4/liB. PO3paxyHKu KpaoBUX SIBUIL, I1PY BUOYXY CBEPJIOBUHHOTO
3apsay OOMeXEeHUX PO3MipiB CBiIYaTh, 10 32 yMOBU MUTTEBOTO iHillil0BaHHS 3apsly OLHOYACHO 110 000X TOPLSX
3apsly BUPOIPKEHHS OCbOBOI CUMETPIi CUJI0BOTO MOJIs BilOyBa€eThCA Bifl TOPLIB 3apsiy Ha rIM6UHy 1o 50 foro
paziyciB, TO6TO B peajbHUX YMOBaX IiIpUBaHHS KOPOTKUX CBEPAJIOBUHHUX 3aPsLiB iX MexaHiuHUi1 eeKT B OibLIiil
Mipi popmyeThbcs 0c1abeHMMU KiHIIEBUMMU JIiJITHKaMU JIiHIHOTO 3apsiny. 1715 KoMIeHcallii eHepreTM4HUX BTpat

Ha MOYaTKOBIl CTaflii pO3BUTKY CHUJIOBOTO IOJIS 3alIOODKHUKOM BUPOKEHHS (PPOHTY XBUJIi HANIPY>KEHb MOKJIUBE



36i7bIIEHHS TOPL,EBOi YaCTUHYU CBEPIJIOBUHHOTO 3apsay B 1,5...1,7 pa3u. B SKoCTi palioHaIbHOTO CIIOCO0y
KEPYBaHHSI €eHEPreTUYHUM IIOTOKOM B HIDKHBOMY TOPLI 3apsily 3aIIPOIIOHOBAHO 3aCTOCYBAHHS IIPOMIXKHOTO
iHinjiaTOpa, po3TalloBaHOro B IOHHIN YaCTHHI CBEPJJIOBUHMU i 31aTHOTO MOPsIA i3 30y )KEHHSIM B 3apsifii JeToHallii
CTBOPUTU YMOBHU JJ151 3aPOJIKEHHS i PO3BUTKY pafiasbHOI TPIIMHY B IVIOLWVHI IiAOLWBY YCTYIY 3 METOIO BUPIlIEHHS
npo6aemMu nepebypy. 3oKpema, 3alIpOIIOHOBAHO 3aMiHy LUMJIiHAPUYHOI GopMuU 60MOBHKA HA KOHIYHY, pO3paxOBaHy
Ha KOHIIEHTpALlil0 eHEPreTUYHOTOo ITOTOKY 110 HOPMaJli o [10X1JI0i 6i4yHOI MOBEPXHi KOHyca B KyTOBY 30HY JIHa
CBEP/IJIOBUHHU,. AHaJIi3 pe3yJbTaTiB KOMITIOTEPHOIO MOZEJIOBAaHHS BUOYXY 3apsy B GOpMi yciueHoro Konyca
I10Ka3aB, 1[0 BUOYX KOHIYHOrO 60II0BUKA FeHepye CUJIOBE I10J1e IPymonoaioHoi popmu, 31aTHE IPOBOKYBATU
PO3BUTOK pafialbHO-KiJIbL€BOI BiZTKOJIbHOI TPILIMHY HA PiBHI MiOWIBY YCTYIY, 1O NO3BOJISIE BIIMOBUATUCH Bif,
nepebypy.. Bukonati B po60Ti MOZi€/IbHi €KCIIEPUMEHTH CBilYaTh PO MO>KJIMBICTb OTPMMaHHS 3aPOJAKY
pazianbHOrO AedopMaLiiHOro IPoL,eCy BUOYXOM IOHHOTO OOMOBUKA, @ iHKEHEPHI po3paxyHKu KOHirypauii 30H1
PYIHYBaHHS BiJl BUOYXy KOMOGIHOBAaHOTO 3apsy (KOHIYHMI1 G0MOBUK B CBEPAJIOBUHHOMY 3apsiii BP) Ha piBHi
HIDKHBOTO TOPLS CBE€PAJIOBMHY CBil4aTh PO BUNIEPEIKYIOUY 6i4HY [Iif0 BUOYXY B HANPSMKY IIJIOUMHM MiJOMBU
ycryny. [Ipy n1poMy pallioHanbHUANM KyT HAaXWily 6iYHOi IOBEPXHi 3BOPOTHOTO KOHIYHOTO 3apsify A0 HOro 6isbIioi
ocHoBH ciagae 700 ...800. OckKinbKM Ha PiBHI BEPXHBLOTO TOPLS CBEPIJIOBMHHOIO 3apsay MOTro MifCUIEeHHS
obMexKeHe He6e311eKOI0 TIOCUJIEHOTO PO3KUAIAHHS B yMOBAX CXUJIOBUX POJOBUII, CTIOCOOM K€PYBaHHS KPallOBUM
eeKTOM Ha piBHi HabIMKU CJlif pO3IJIsiAATH JIMIIE B aCIIeKTi IPYIOBOTro MilpMBaHHsI 3apsiiB. AHAJI3 PO3PaXyHKOBUX
IAHUX CBiJ4UTB, 10 OOCAT HEPYHHOBAHOI 00J1aCTi MAaCHBY Ha PiBHI Habi¥KM Mi’K CYMDKHMMU BOPOHKAMU CITYILIE€HHS
IIPAKTUYHO He 3aJIEXUTB BiJl BUCOTH YCTYILy, ajlé MAKCUMaJIbHO CKOPOUYETbCS B aOCOTIOTHOMY BUMIpi I1pu
3MeHIIeHHi iameTpa 3apsny 1o 105MM rpu Mepexi 3apsifiB 3x3M Ta BUKopUcTaHHi npomuciosoi BP tuny ANFO. Li
IapaMeTpy MO>KHA BBa)KaTY HANOisIbII pallioHAIbBHHMU JJ151 IPOEKTYBAaHHS BUOYXOBUX MEPEX. 3aBIsKU HIDKHbOMY
iHIIiJOBaHHIO B Yaci JieTOHALil 3apsay B MaCUB BUIIPOMIHIOETBCS yAAPHA XBUJISL, (DPOHT SIKOI OpPi€HTyeThCA y OiK
[IOBEPXHEBUX 1IapiB Ha piBHI Habiliku. Haibinbuioro egekry Bif Takoi repeopieHTallii C1ioBOro MnoJst MoO>KHa
IOCSII'TYU OAHOYACHUM HIDKHIM iHILIIOBaHHSIM CYMDKHUX CBEPJJIOBUHHUX 3apsiB. Toni ¢ppoHTU 11071iB HAaNpy>KeHb
MaIOThb 3yCTPIiTHUCh B MDK3apsiHOMY IIPOCTOPi, @ CyMapHU BEKTOP CUJIOBOTO IT0JISI CIIPSIMOBYETLCS [10 HOPMaJli A0
BiIbHOI MOBepPxHi 6710Ky. ®aKTUYHO B LIbOMY BUIAJIKY IIPOMOHYETHCSI CXEMA BEPTUKAJIbHOTO KJIMHOBOTO BPYOY,
OpPi€EHTOBAHOI'O 3aMiCTb BiIbHOI O6iYHOI MOBEPXHi B OiK IIOKPIiBJIi YCTYIY, sIKa yepes ii 3HayHe IIPOCTSITaHHS € OAHUM 3
Ipkepes Herabapury. [IponoHyeTbCsl HOBA CXeMa B3aeEMOZIi TPyIl 3apsiiB, 0 CyIEPEYUTh TPAAULITHUM IpUiioMamM
KOHCTPYIOBaHHSI BUOYXOBUX MEPEX., TOMYy B pOOOTi BallpoO60BaHO KOMIIPOMICHY CXEMY KOMYTAllii, sIKa MOJISITae B
OJHOYaCHOMY IIapajiesIbHOMY BUOYXY TPhOX CYMDKHUX PSIZIiB CBEPJIOBUHHUX 3apsAiB B SIKOCTI OfHiel rpymny, 3
HACTYITHUM KOPOTKOCIIOBiJIbHEHMM BUOYXOM CYMDKHOI TpUpsiAHOI rpynu i gani. Peanizanis Takoi cxemu n0o3BoJise
BMKOPUCTATH i epeBaru 3aB[sgKu 0€IHAHHIO MEXaHi3MiB NTepeMillleHHS MaC y BEPTUKAJIbHOMY HAIIPSMKY 3
TPaJULIIHMM 3iTKHEHHAM JiJITHOK MAaCUBY B TOPM30HTAJIbHOMY HaNPAMKY. [lepeBaru 3acTocyBaHHS 3MillIaHOI
CXeMU KOMYTallii MepexXi oBe/ieHi IPOMHUCIOBUMU BUNIPOOYBaHHSAMMUIO. [IpONIOHOBaHA cxeMa CYIIPOBO/XKY€ETbCS
BJJOCKOHAJIEHOIO TEXHIKOIO KOHTYPHOTO MifipUBaHHs. Pe3yIbTaTOM BIIPOBAI)KEHHSI PEKOMEHI0BAaHUX B
IYcepTaLiliHii podoTi yIOCKOHAJIEHNX [TapaMeTpiB KOHCTPYIOBAaHHS 3apsiiiB 0OMEXKEHOI JOBKUHU Ta iX CXeM
MacoOBOrO IiApUBaHHS Ha 30JI0TOPyLHOMY YOBIapChKOMY POJIOBUIII € IIOBHA BilMOBa Bifi nepedypy i3 3MEHIIEeHHSIM
OypoBux po6iT Ta BP, BuTpaT marepiasis i mpaiyi, a TaKoK CKOPOUYEHHS Ha Kap'epi BUXOLly HerabapuTHOI ppaxiiii
BIBiui. BKa3aHi 1Ba OCHOBHI [N0Ka3HUKHU 320€31€YN/IY PA30M €KOHOMIYHUI e(PeKT NoHa 2,0MJIH. TPH. B PO3PaxXyHKy

Ha piuHuil 06’eM BULOOYBaHHS 30JI0TOPYAHOI cupoBUHU B 650000M3 B po3mipi.

2. On the basis of the algorithm computed the parameters of the force fields for the various options of instant and
delayed explosion system of concentrated charges. Calculations of the marginal effects by the explosion of a
borehole charge with limited size suggests that assuming instantaneous initiation of the charge in both ends of the
charge degeneracy of the axial symmetry of the force field occurs from the ends of the charge to a depth of 50 its
radii, that is, in real terms short of blasting borehole charges of their mechanical effect in a greater degree is
formed by the weakened end sections of the linear charge. To compensate for the energy losses at the initial stage
of development of the force field fuse degeneration of the wave front strain it is possible to increase the end part
of the borehole charge of 1.5...1.7 times. As a rational method of management of energy flow in the lower end of the



charge the proposed application of the intermediate initiator, located at the bottom of the borehole and able, along
with the initiation of detonation in the charge to create the conditions for the emergence and development of
radial cracks in the plane of the soles of the ledge with the goal of addressing a problem overdrilling. In particular,
the proposed replacement of the cylindrical shape of the action tapered, designed for the concentration of energy
flow normal to the inclined lateral surface of a cone in the corner area of the bottom of the borehole. Analysis of
the results of computer simulation of explosion of the charge in the form of a truncated cone showed that the
conical explosion of action generates a force field, pear-shaped, capable to provoke the development of radial-
circular cracks at the level of the soles of the ledge, which eliminates overdrill. Made in modelling experiments
indicate the possibility of obtaining the embryo of a radial deformation process of the explosion of bottom of
action, and engineering calculations the configuration of the zone of destruction from the explosion of the
combined charge (conical initiator in charge of explosive) at the lower end of the borehole indicate a forward
lateral effects of the explosion in the direction of the plane of the soles of the ledge. While the rational angle of the
side surface of the inverse conical charge to its larger base is 700 ...800. The analysis of calculation data shows
that the volume pruinosae region-level array of tamping between adjacent craters does not practically depend on
the height of the step. However, in absolute terms this volume decrease with decreasing of charge diameter up to
105 mm, network charges 3x3 m and with ussng of industrial explosives type ANFO. These parameters can be
considered the most rational for the design of blasting networking in terms of quartzitic rocks developing on
mountain slopes. Due to the lower initiation during detonation of the charge in the array radiates the shock wave
front in space between adjacent charges is oriented towards the surface layers at the level tamping. The greatest
effect of such a reorientation of force fields can be achieved simultaneously by the lower initiation of adjacent
borehole charges. Then the fronts of the stress field needs to meet in space between adjacent charges, and the
total vector force field is directed normal to the upper free surface of the block. In fact, in this case, a scheme of
the vertical V-cut, oriented instead of of the side surface to the side of the roof ledge, which through its significant
stretch is one of the main sources of oversizes. The paper proposes a fundamentally new scheme of interaction of
groups of charges, which contradicts the traditional methods of designing explosive networks. A complex
switching scheme is implemented, which is realised as follows. Three adjacent rows of downhole charges are
combined into one joint group for simultaneous parallel burst; the following groups of 3 adjacent rows each
iniciated with short delays. The implementation of such scheme allows to use the mechanism of movement of rock
masses in the vertical direction with the traditional collision of areas of the array in the horizontal direction. The
benefits of using a mixed network switching scheme have been proven by industrial testing. The proposed scheme
is accompanied by the application of advanced contour blasting technique. As a result of the introduction of
advanced parameters of designing charges woth limited length and the scheme of their massive blasting, the
enterprise completely abandoned the overdrill at the gold-bearing Chovdar field recommended in the dissertation.
This allowed for a 10% reduction in the amount of drilling work and the consumption of explosives, materials and
labor, and also reduced the output of the oversized fraction by half (from 10 to 5%).
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