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Purpose. Testing of the algorithm to optimize the
position of a working Board in the development stages
of the lower part of Stripping zone career considering
keeping the required ratio between the low-ash and high-
ash coal in open stockpiles.

Findings. The article describes the method of
transition to working off high ledges lateral panels with
two levels of standing of excavators to construction of
temporary access roadways on the flanks of the quarry
field. The algorithm was developed to optimize the
position of the lower part of Stripping zone under the
new order of its mining with the use of the excavator-
automobile complexes.

Originality. In one algorithm, combined optimization
mode of mining operations and scheduling of mining
operations, allowing to establish the optimum value of
the width of the lateral panels at a minimum sufficient
volume of overburden removal for a given performance
career in commercial minerals.

Practical value. Optimized the position of the working
Board on the proposed scheme of development of the
lower part of the Stripping zone to the open pit depth
is 350 m, compared with the design layout reduces the
volume of overburden for 16 years, 209 million m°. The
value of the average operating strip ratio reduced from
2.4t0 1.75 m*t (27.1%).

Key words: coal mine, inclined falling of layers,
cyclic-flow and flow technology, heating Board, cross
Board, high ledges, regime of mining works.
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Determination of pulse impact of the explosion of blasthole
charges on destroying the rock mass

Uenb. Ha xxene3opyOHbix Kapbepax exe200HO yeenuqusaemcsi yOesibHbil 8ec 8e0eHUsI 20pHbIX pabom Ha HUX-
HUX 20pU30HMax, a CoomeemcmeeHHo, U bypo83pbieHbIX pabom.

Memoduka. Cywecmeyrowue memoObl 8e0eHUs 83PbI8HbIX pabom Ha Xene30pyOHbIX Kapbepax 8 Hekomopol
cmerieHu no3eossitom docmudb HeobXxo00UMO20 Kavyecmea 830p8aHHOU 20pHOU Macchl.

Pe3ynbmamsbi. Omoeo docmuearom rymeMm U3MeHeHUs rnapamempos 6ypoe3pbi8HbiX pabom U ygeru4yeHus
yOernbHO20 pacxoda 83pbieyambix Mamepuasnos. [lpu amom 8 omoesnbHbIX criyyasix, Habnodaemcs ysenudeHue
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8bixo0a HezabapumHoOU bpakyuu U ysenudyeHuUe Menkou hpakyuu 3a cHyem HedIMEEKMUBHO20 UCMOb308aHUS

3Hepeuu 83phbisa.

Haquaﬂ HOBU3Ha. I'Ioamomy cosepuweHcmesosaHue 6yp063prSHbIX pa6om ons yrydweHus Ka4ecmsea Opo-
brieHust ZOpHOU Macchbl U rosbiWeHus Sd)dJeKmUGHOCfTIU 8CexX 38eHbe8 20PHOecO npouseodcmea AeJiFdemcs eecbMma

aKkmyarllbHbIM.

CninowHyro cpedy 8 sude 20pHO20 Mmaccusa bydem paccmampugamb Kak abCoTOMHO HECXKUMaeMyto, MpeHe-
bpezas usmeHeHuem ee obbema. Bmopbim ycrioguem sisrisemcsi O0rnyuweHuUe, 4mo 83pbl8 CK8aXUHHO20 3apsida

npoucxodum M2HOBEHHO.

OHepeusi, 8biOenisrou,asiCs npuU 83pbIee, UMEeEm KOHEYHYH0 8€/IUYUHY, MO3MOMY U KUHemuYeckas sHepausi cpeobl
makxxe bydem KoHe4HOU. Omo 0bycriosnueaem KOHEeYHble 3HaYyeHusi ckopocmel Yacmuy cpedsi. [lpu ycrosuu
M2HOB8eHH020 Oelicmaus 83pblea Yacmuubi cpedbl STULLb MOTyHYarm HEKOMOPYH HadYallbHYyt0 CKOPOCMb, ¢ KOmopou
6ydym dsuzambcs yxKe Mocrie mozo, Kak 3akoH4Yumcsi ¢paza umMnyibCHo20 Oelicmausi 83pblsa.

lMpakmu4eckasi 3Ha4uMocma. [1os1y4eHbl 3aKOHOMEPHOCMU UMITYIbCHO20 Oelicmeusi, kKomopoe nepedaemcs
paspywarowjeli cpede. YcmaHosneHa 3agucuMocmb Mex0y M/I0MHOCMbIO 3HepauU U HavarbHbIM M0/1eM CKOpPO-

cmel 8 paspywaroweli cpede. (Mn. 1. bubnuoep.: 9 Ha3s.)

Knroyesnie criosa: 83pbi8, banaHc sHepauu, CK8aXUHHbIL 3apsi0, 20pHbIl Maccus.

Ha >xesie3opyiHBIX Kapbepax eXerojgHoO YyBesu-
JyBaeTcs yAeIbHBIV BeC BefleHIsl TOPHBIX paboT Ha
HVDKHVX TOPU30HTaX, a COOTBeTCTBEHHO, 11 OypoB-
3PBIBHBIX PaboOT.

CymmecTBytone MeTOIbl BelleHMs B3PBIBHBIX
paboT Ha XeJle30pyAHBIX Kapbepax B HEKOTOPOW
CTelleHM MO3BOJISIOT JIOCTUYb HeOOXOAMMOTro Kaye-
CTBa B30PBaHHOV TOPHOV MacChl. DTOTO IOCTUTAIOT
IyTeM W3MeHeHUs IlapaMeTpoB OypOB3PBIBHBIX
paboT u yBemyeHMs yAeJIbHOTO pacxXojia B3phIBya-
TBIX MaTepuaioB. [Ipyt 5TOM B OTI€IIbHBIX CITydasiX,
HaOJIrorIaeTcs yBeMdeHe BeIXOa HerabapuTHOM
dpaxim 1 yseimdeHre MeJIKOV ppakInm 3a cdeT
He3PPeKTUBHOIO MCII0JIb30BaHMs SHEPIUM B3PhI-
Ba. [loaTOMy coBepItieHCTBOBaHVE OypPOB3PBIBHBIX
padoT mis yiydleHus: KadecTBa Apo0sieHms rop-
HOVI MaccChl M TOBBIIIEHMS 3(PPEKTUBHOCTI BCeX
3BeHbeB FOPHOIO ITPOM3BOJICTBA SBJII€TCS BechbMa
aKTyaIbHBIMIA.

CrulomiHyio cpefly B Bujle TOPHOIO MaccuBa
OyreMm paccMaTpuBaTh KaK aOCOIIOTHO HeCKMMa-
eMyIo, IipeHeOperas M3MeHeHeM ee oObema. Bro-
PBIM yCJIOBMEM SIBJIsIeTCs HOIIyIIeHle, YTO B3PbIB
CKBa)XKVMHHOTO 3aps/ia IMPOVICXOAUT MTHOBEHHO.

DHeprus, BbIIeJIAIONIAsCs P B3pbIBe, MMeeT
KOHEUHYIO BeJINYVMHY, IIO3TOMY ¥ KMHeTudecKas
SHeprus cpeibl Takxke Oy/ieT KOHe4HOI. DTO 00-
YCJIOBJIVIBaeT KOHeUHble 3HaueHMs CKOPOCTell ya-
ctuil cpeasl. [Tpu yci1oBrm MTHOBEHHOTIO JI€VICTBIA
B3pbIBa YacTUIIBl CPeIbl JIVIIb I10JTy4aloT HEeKOTO-
PYyI0 HauaJIbHYIO CKOPOCTb, C KOTOpOUI OyayT ABU-
raTbCs yKe Iocjle TOro, Kak 3aKoHuuTcs pasza M-
TyJTBCHOTO JTEVICTBUSI B3phIBa.

PaccMoTpyM B IIPSIMOYTOJIBHOV CHCTeMe KOOp-
AVHAT BOKPYT ITPOM3BOJIBHOW TOUKM Cpefbl 2dJle-
MEHTapHBIVI HPSMOYTOJIBHBIV ITapaUleJIenIIesT,
pebpa KOTOpOTro pacrosIoKeHbl HapaIeJIbHO OCIM
KOOp[MHAT JIeKapTOBOVI CUCTEMBI U PaBHBI, COOT-
BeTCTBEHHO, dx, dy, dz. Ilonp3ysch MeTOAVKOM, 13-
JIOXXeHHOM! B paboTax [1; 2], KoopanHaTH BEKTOpa
Ha4vaJIbHOV CKOPOCTU IS IPOM3BOJIBHOV TOYKMU
obosnaunm U (u,, 1, U,).

PaccMoTpuM IBVDKeHMe cpefibl B 00beMe apasi-
nenenvnena. Ha ero rpanm, KoTopele pacrionoxe-
HBI HepreHIuKYyJIIpHO ocu OX, pu B3pbiBe OyeT
JeVICTBOBaTh MMITyJIbCHOe JaBjieHue. Ha OvokHIoo
rpaHb - JaBjieHue P, Ha rpaHb, pacIOJIOXKeHHYIO

" HaXOIAIIIYIOCA OT Hee Ha pacCTOAHNN dx: P+-——.
X

ITockoJIBKY IUIOIIAIN STVIX TPaHe paBHEI dy, dz, TO
CWJIBI, JEVICTBYIOIIIVIE Ha 3TV T'PaHM, COOTBETCTBEH-
HO, Oy[IyT paBHBI:

F=P-dy-dz;
F =(P+@8x)'dy~dz.
ox

Orcropa paBHOmeVIcTByoad F 3Tux cul ompe-
IeJIsIeTCs Kak:

F:Fl—Fzzgdx-dy-dz. 1)

PaccMoTpyM ycKOpeHwe, BO3HUKAOITee B cperie
B pe3yJIbTaTe VIMITYJIbCHOTO BO3ZIEVICTBVIS B3PbIBaA.

[Tpn sTOM OTMeTMM, YTO Macca, 3aK/IFOYeHHast
BHYTPU pacCMaTpUBaeMOro oobemMa Cpeyibl, paBHa:

m = pdxdydz , (2)

I7ie p - INIOTHOCTb Cpefsl; dx, dy, dz - o0beM mapar-
JIeJIerImIIesa.
Yckopenmne B Hanpasiaenun ocu OX paBHO m3-

u
MEHEeHWIO B e[VIHUIYy BpeMeHW CKOPOCTU d_tx Tax

KaK C/jla paBHa IIPOV3BEIeHNIO0 MacChl Ha yCKope-
Hue, To ¢ yaeToM dopmyit (1) u (2) momydaem:
d d
ox dt dt p ox
Paccyxasi aHaJIOTMYHO MHPW PacCMOTPeHUN
rpaHen, nlepHeHAVKYIJIApHBIX ocsiM OY n OZ, mio-
JTy9uM:

duy 1P, (4)
it  p Oy
du, :1@ (5)
dt p oz
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Ypasuenus (3)-(5) mpouHTerpupyeM 110 BpeMe-
Hu. PaccMoTpum ypasHenme (3). B MmomeHnT Bpeme-
H1 t = 0, T. e. 7O B3pBIBa, Cpela HaXOMUTCS B TIOKOe.

[Tpu vIMITyJTbCHOM BO3HEUCTBUM B3PbIBA, CKO-
pocTh mnosyyaeT 3HadeHue U, . ITpeobpasyem BbI-
pakenue (3):

t
u, =L [Py ©6)
pJox
0

Menss HoOp4IoK MHTerpupoBaHUA U Audde-

peHIpoBaHMs B BbIpakeHUM (6), IOy dmM:

e =2 —IPdt . %

VnTerpasl, cTOSAINM B IIpaBoVt YacTy (pOpPMYJIbI
(7), ompepesiseT BeJIMUYMHY YAEIBHOIO VIMITyJIbCa
t

B3PBIBHOI'O BO3LEVICTBIS HA Cpemy i = I Pdt.
0

CrieroBaTesibHO, IMeeM, UTO u, = i[lz j
ox\ p

A Tak KaK MBI paccMaTpyBaeM aOCOIIOTHO He-
CKMMaeMyIo cpefly, TO B 3TOM Cjlydae IUIOTHOCTb
Cpenbl OCTaeTCs ITOCTOSTHHOV BOKPYT KaK[IOV JIBV-
KyIIericss 4JacTuilbl p =const. IloaToMy oOKoHuYa-
TEJIbHO VIMEEM U, =lﬁ
p Ox

AHJIOTIYHO pacCyXXaas, IOIYYUM W OCTaslb-
Hble KOOpAMHATHI BeKTopa Uy

u =10
Y opoy
L
£ op ooz

CriepoBaTtelbHO, KOOPIAVHATBI BEKTOpa Hadaslb-
HOVI cKOpocTr Uj It IIPOM3BOJILHOVM TOYKM Cpe-
TTbI, BOCITPVHSIBITIEV IEVICTBUIE VIMITYJTLCHOVI B3PbIB-
HOVI Harpy3Ku, MOTYT OBITh OITpesieieHbl Kak:

Uo = (i iy i2)-
Torpa BeymM4MHa Ha4aJIbHOVI CKOPOCTH OITpe]ie-
JIFdeTCd KakK:

Taxvm obpasoM, oOpaszoBaHMe MO CKOPOCTE
VI CBSI3aHHOTO C HVM KOJITYeCTBa JIBVDKeHVIS, TOTDK-
HO OTBeYaTh VIMITYJIbCY BHEITHMX CWI. Tak Kak mpm
B3pbIBe CKBXWMHHOTO 3apsijia B3PBIBYATOrO Bellle-
CTBa TlepeiaeTcsi KOHEYHOe KOJIMYEeCTBO KMHeTH-
YecKOVI SHepIruy, To 1 oOpasyoleecs: KOJIMIeCTBO
ABVDKEHNS, a CJIelOBaTeJIbHO, M VIMITYJIBC B3pbIBa
VIMeIOT KOHeuHble 3HaueHus. Ha moBepxHOCTHM 3a-
pAna 3HadeHMe | MOXHO CYMTATh IIOCTOSHHBIM.
DTO yCII0BIIE BBIIIOJTHSETCS, eCIIN 3apsIHas KaMepa
PaBHOMEPHO 3allOJIHEHa B3PBIBYATBIM BEI[ECTBOM
VI JIeTOHAIVS TTOCIIeHEero IIpmbIvoKaeTcss K MIHO-

BeHHOM. B 3TOoM cilyyae maBjieHMe OT B3phIBa OKa-
3bIBaeT O[MHAKOBOe BO3/eVICTBYE Ha BCe Y4acTKM
IIOBEPXHOCTY 3apsJHON KaMepbl CKBXKMHHOTO 3a-
pdna. UncieHHOe 3HaUeHMe yAeIbHOTO MMITYJIbca
B3pbIBa OIlpefesIsieTcs 110 DaylaHCy 2HepIum, cood-
IITa€MOVI B3PBIBOM Cpefie.

UccrtemyeM B3anMOCBSI3b MEX]Ly pacIipesiesieHN-
€M SHepI iy B3pbIBa B Cpefie 1 BeJIMYMHO yIeTbHO-
ro MMIYyJIbca B3pbIBHOV 3Heprum. KuHeTndeckas
SHEPIMs Cpelbl oOpasyeTcs WMCKIIOUMTETIFHO 3a
cYeT 3HEPIuN, coobIaeMoVl paspyliaeMort cpese
B3PBIBOM CKBXVMHHOTO 3apsifa BB. DHepruts, coob-
IjaeMas cpefie B3PbIBOM 3apsijla, COIVIaCHO 3aKOHY
COXpaHeHMs, JIOJDKHA OBITh paBHa paboTe, IIpom3-
BeIeHHOVI IIpu Iepefade sHeprun. Ecim oOosHa-
UUTH 3JIEMEeHT ITOBePXHOCTV CKBaXMHHOIO 3apsza
4gepes dS, a maBjieHVe BO B3PBIBHOV KaMepe uepes
P, To cwa, memcTByIOIllasg Ha paccMaTpyuBaeMyo
IIOBEPXHOCTH, OyreT paBHa P dS. CooTBeTCTBEHHO,
37IeMeHTapHas paboTa dA OymeT ompenesaThes Kak
dA = PhdL, tzie h - cooTBeTcTBYIOIIMe cMerteHms. C
y4eToM IPOO/DKUTEIbHOCTU HeVICTBUS B3phIBa f
rocJie[iHee BbIpaskeHne IIpuMeT B

dA = Pt%dL . )

Tak Kak npowssesieHne P -t paBHO JIOKaJIbLHOMY
yIeIbHOMY VIMITYJIBCY 1, YacTHOe fi/t paBHO cpefHe-
MY 3HA4YeHMIO HOPMaJIbHOW COCTaBJIAOIIEN CKO-
pocTu v/2, TO BEIpaXkeHMe (8) MOXKHO 3ammcaTh Kak

10
dAzidL. CkopocTh 0 MOXeT OBITH OIIpefiesieHa
KaK IIpOM3BOJIHAs OT i 10 HOpMaM 71 VI [IOBEPXHO-

1 o
ctm L, T.e. v==-—, ¥ TOTJIa OKOHYATETHbHO MEEM:
p oOn
i 0O
dA=—-—dL. )
2p on
IToBepXHOCTHBIVI MHTerpasl 110 BCel II0BePXHO-

ctm L, Q= IdA JAeT II0JIHYIO SHEPIVIIO Cpedbl U C

L
ydeToM dopmyibl (9) 3HaueHMe KMHETUYECKOU
SHePIUM, IOJIyYeHHOV CpeJioVl, MOXeT OBITh OIlpe-
JieJIeHO Kak:

0--L j Gar. (10)
2pJ on
L
Uccntemyem pacmpeniesieHvie Hepruu B3pbiBa B
cpene. IT1otHOCTD 9Heprum g cornmacHo [3-5] ompe-
IIeIsIeTcsI Kak:
Pl 2, 2 12
q:E((Px o, +0, ) (11)
[TpvHMMas BO BHMMaHVE, YTO ¢ = i/p VI p = const ,
1711 KOHKPETHOVI CpeJIbl IMeeM

12 2) (12)

1.2
ng(zx +iy +i;

®opmyna (12) ycraHaBIvMBaeT B3aMIMOCBSA3b
MeX1y IUIOTHOCTBIO SHEePIM, aKKyMYyJIMPOBaHHO
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Cpesion I10ciIe B3pbIBa, U BeJIMYMHON HadaJbHOTO
yI1eJIbHOTO VIMITyJIbca B JIFOOOVI TOUKe C KOOp/MHa-
TaMU X, Y, z. Tak KaKk BeJIM4drHa HadaJIbHOV CKOPO-
CTV, BO3HUKAIOIIeV B Cpefle II0C/Ie B3pblBa, HeIlo-
CPeZICTBeHHO CBsi3aHa C VIMITYJIbCOM BHEITHMX CUJI,
TO popmyria (12) MoXkeT OBITH 3armIVICaHa B BUIE:

P2
q _E\uo\ . (13)

U3 Beipaxenus (13) ciiefyeT, 4TO IUIOTHOCTh
SHeprmyu B IMPOM3BOJIBHON TOUYKe pa3pylIaeMoi
CpesIpl IIpsIMO IIPOIIOPIIMOHaIbHA KBa/IpaTy BejIu-
YMHBI Ha4aJIbHOVI CKOPOCTU B 3TOV TOUKe, IIOJIy-
YeHHOV B pesyjIbTaTe VMITYJIbCHOTO B3PBIBHOTO
BO3/IEVICTBUS 3apsi/ia B3pPhIBUATOrO BelllecTBa.

I'pacprueckn 3aBucumocThb (13) mpescrasieHa
Ha puc. 1, riae c=c(p) PyHKIMOHAIBHO 3aBUCUT OT
IUIOTHOCTYM paccMaTpyBaeMoVt cpefsl [3].

Puc. 1. 3aBMUCHMMOCTB MeXKIy IJIOTHOCTBIO 3JHEPIUN U
Ha4aJIbHBIM I10JIEM CKOPOCTeVI B pa3pyllaeMov1 cpefe

ComtacHo [5; 7-9] Besmumna sHeprim gpo0iieHs
TPV V3MeHeHWM pa3Mepa KycKa oT X 710 X paBHa:

X
W=A.|.x_"dx.

X

BriBoabl

1. IlosryyeHbl 3aKOHOMEPHOCTVI VIMIIYJIBCHOTO
BO3[IEVICTBUS B3PBIBa, CBA3aHHOTO ¢ 00ImMM OastaH-
COM 3Hepruu, cooOIllaeMoVi pa3pyIIaeMomnt cpeie.
OHM MOTyT CITy>XXWUTh IIKaJIOV OLIeHKM 3pdeKTmB-
HOCTM paspyLIaroIlero AeViCTBUS CKBaXKMHHBIX
3apsI0B, B3pbIBa€MbIX OJHOBPEMEHHO WIN 4Yepes
ompesielIeHHOe 3aMeJJIeHIe.

2. YcraHoB/IeHa 3aBUCHMOCTb MeXAy IUIOTHO-
CTBIO SHEPIruy ¥ HadaJIbHBIM I10JIeM CKOPOCTeV B
paspyiaeMorn cpeme.
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Purpose. In the iron ore quarries annually increases
the proportion of mining operations at the lower levels,
and accordingly burovzryv-tion works.

Methodology. Existing methods of blasting for
iron-ore quarries to some extent allow to achieve the
necessary ka-operation blasted rock mass.

Findings. This is achieved by changing parameters
burovzryv-tion of work and increase the specific
consumption of explosive materials. At the same time,
in some cases, observed an increase in output and an
increase in the fraction of oversized fines due to inefficient
uses of energy of the explosion.

Originality. Therefore, improving drilling and blasting
operations to improve the quality of the rock mass
fragmentation and improve efficiency-sti of all parts of the
mining industry are highly relevant.

Continuous medium, in the form of a mountain range,
will be considered as ab-lutely incompressible, neglecting
the change of its volume. The second condition is the
assumption that a downhole charge explosion occurs
instantly.

The energy released in the explosion, has a finite
value, and therefore the kinetic energy of the environment
will also be finite. This leads to the finite values-medium
particle velocities. Assuming an instantaneous explosion
of particles of the medium action just get some initial
velocity, which will move after you have finished the
phase of the pulse action of the explosion.

Practical value. Regularities pulsed, which is
transmitted destructive environment. The dependence
between the energy density and the initial velocity field in
a destructive environment.

Key words: blast, energy balance, downhole charge
massif.

PekomeHdosaHa K nybrukayuu
0. m. H. M. C. Yemeepukom
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