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BCTAHOBJIEHHA 3AJIEZKHOCTI
MIXK JIIHIAHOIO MACOIO 3APS1Y BUBYXOBOi PEUOBUHU
I BIICTAHHIO MI’K KOHTYPHUMM CBEPJVIOBUHAMMU

Buxonano ananiz nimepamypnux Odcepeni w000 epeKmusHOCmi 3acmOCY8aHHs  KOHMYPHO20
niopueanHs. i 6usGIeHi NeGHi HeOONIKU, N08 A3aHI 3 GUOOPOM 1020 PAYIOHAIBHUX NAPAMEmpIe.
Bcmanoeneno, wo 6 yinomy epekmusHicmv KOHMYPHO2O NIOPUBAHHSL 3ANEHCUMDb 6I0 ONMUMATLHOT
BIOCMAHI MIdIC C8EPOIOGUHAMU KOHMYPHO2O pA0Y 1 KOHCMPYKYIl 3apsaody, sKA Xapakmepuzyemvcs
ycepeOHeHOo JIHIHOoI0 Macoio 3apsidy BP. Ompumana 3anedxcuicmov JHIUHOT MAcu C6epOlOSUHHOZO
3aps0y BP 610 6i0cmani Midic KOHMYpPHUMU C8ePOJIOBUHAMU.

IMocTanoBKka mpodsemu Ta ii 3B’A30K 3 HAYKOBHMH i MPaKTHYHUMH 3a1a4yamu. [Ipy npoBeneHHi MacoBUX
BUOYXIB Ha Kap’e€pax BiIOYBa€ThCs pyHHYBaHHS 3aKOHTYpPHOTO MacHBY TipchKuX Topin. Lle cnpuyuHsie 3HIWKEHHS
CTIMKOCTI BIJIKOCIB YCTYIIB Ta 3HaYHO YCKIJIQJHIOE HACTyIHE BUKOHaHHs OypomigpuBHHX poOiT (BIIP). [lns
YCYHEHHsI BKa3aHUX HEJIONIKIB 3aCTOCOBYIOTh METOJl KOHTYPHOTO IiJPUBAHHS, SKWH, 32 paxyHOK CTBOpPEHHS
€KpaHylo4ol IUIOIIUHY, 03BOJISIE OTPHUMATH BIJHOCHO PIBHY 1 CTIMKY IOBEPXHIO BIAKOCY YCTYIY Ta 3MEHILIHTH
00’€eM pyHHYBaHHSI 32 IPOSKTHUM KOHTYpoM [1].

SIKicTh BHKOHaHHSI pOOIT 3 KOHTYPHOTO ITJPUBAHHS 3JISKUTh HAacaMIIepes BiJ HACTYIHHX (aKTOpiB:
BiJICTaHI MDX CBEp/UIOBMHAMH B KOHTYPHOMY Dsifli, LIUIBHOCTI 3apsiikaHHs BHOyXxoBoi pedoBunu (BP) y
CBEp/JIOBHHI, JiaMeTpa CBEpUIOBUHHM i KOHCTPYKLIi 3apsiay. s oTpuMaHHST HEOOXiTHUX Pe3yJbTaTiB BUOYXY
HEOOXiTHO pO3MIIAAAaTH CYKYMHHMH BIUIMB 1uX ¢akTtopiB [2]. 30kpema, diaMeTp KOHTYPHHX CBEP/UIOBHH €
TEXHOJIOTIYHUM IapaMeTpoM i B OIJBIIOCTI BUIAJKIB BiH CIIBNAJa€ 3 JiaMETPOM OCHOBHHX CBEPIUIOBHH.
KoHCTpyKIlisi KOHTYPHOTO CBEP/JIOBHHHOIO 3apsay MOXKE MaTH JIeKiIbKa BapiaHTiB: BiJl TOJOBXKEHOTO 3apsiay
BP Ha noBHMIT iaMeTp CBEPUIOBUHH Ta 3MEHILIEHOrO JiaMeTpa JIHIHHOro 3apsny (TipJsHAM 3 NaTpOHOBAHUX
BP, GopmyBaHHs 3apsay B IPUCTPiid oAavi pykasa Ta iH.) JI0 3apsiB 3 MOBITPSHUMH 1 IHEPTHUMH POMIKKaMHU
[3]. BoaHouac, 3araibHOI0 XapaKTEPUCTUKOIO BCIX ICHYIOUMX KOHCTPYKIIH KOHTYPHOrO 3apsiiy € IIUIBHICTH
3apspkanHs BP, sika BimoOpaskae JiHilHY Macy 3apsiny.

TakuM 4MHOM, B LIJOMY €(EeKTUBHICTh KOHTYPHOTO ITiAPHBAHHS 3aJ€KHUTh BiJl ONITUMAIBHOI BiICTaHI MiX
CBEpAJIOBMHAMH KOHTYPHOTO PsAY, SIKi XapaKTepPH3YIOTHCsI IEBHOIO JIHIHHOIO Macoro 3apsay BP.

AHani3 nociimkeHb i myOmikamid. Y OUThIIOCTI BHIIAAKIB OOTPYHTYBaHHS CIIOCOOY KOHTYPHOTO
MiIpUBaHHS Ha Kap’epax MoJsirae y BUOOpi palioHaabHOI KOHCTPYKIi KOHTYPHHX CBEPIUIOBHHHHX 3apsiiB
BuOyxoBoi peuoBuHu (BP) mpu ¢ikcoBaHoMy 3Ha4YeHHI BifCTaHi MiX KOHTYpPHHMH CBepIuioBHHamH [3] abo B
ONITUMAJBHOMY pO3TALIYBaHHI KOHTYPHHX CBEP/UIOBMH pI3HMX MdiaMeTpiB 31 3MeEHIIeHUM BMicTomM BP y
CBEpAJIOBMHHUX 3apsigax [4]. BmacTuBOCTI TipchbKOro MacuBY BpaxOBYIOTHCS 3/€OiIBLIOTO OIOCEPEIKOBAHO,
4yepe3 BUpOOHUYHI IOCBI]] HA TAHOMY IANPUEMCTBI.

ABTopamMu poOOTH [5] MpOBENCHO aHAJi3 METOMIB BU3HAYCHHS MapaMEeTPiB KOHTYPHOI'O IiJPUBAHHS IS
(opMyBaHHs MOCTIHHUX OOPTIB Kap’e€piB P po3poOIll CKeNFHUX TOpiA. B pe3ynbraTi boro BCTAHOBIIEHO, 110
BOHU HE JIO3BOJISIOTH JIOCTaTHHO OOIPYHTOBAHO peKkoMeHayBaTu mapamerpu BIIP mis koHkpeTHHX TripHHYO-
T€OJIOTIYHHUX YMOB, @ 3JaTHI JIUIIE OPIEHTOBHO OLIHUTH CITiBBiJHONICHHS Mi)X OCHOBHUMH XapaKTE€PUCTUKAMHU
KOHTYPHOTO TiIpUBaHHSI.

Haii6isp1r MoBHO ITpOBeIeH] AOCIiKEeHHS B poOOTi [6]. ABTOp BCTaHOBIIIOE KPUTEPil OLIHKH €()eKTUBHOCTI
KOHTYPHOI'O TiIpUBaHHS 3 TO3UIIi yMOBU (OPMYBaHHS PO3BHTKY MEpEKi TPIIMH MK KOHTYPHUMHU
CBEpAJIOBMHAMH TIpH iX migpuBanHi. OpHaK, B poOOTI HE PO3IJISIHYTO BIUIMB KOHCTPYKTHBHHX OCOOJIHMBOCTEH
KOHTYPHHUX CBEPJIOBHH Ha ONTHMAJIbHY BiICTAHb MiXK HUMU.

IMocranoBka 3aga4i. Meroa KOHTYpHOTO MiIpUBaHHS Ha Kap’e€pax Ha ChOTOJIHIIIHIA JIEHb € JOCTaTHbO
BUBYEHHMM 1 IIMPOKO 3aCTOCOBYEThCS B MpakTulli BeneHHst BIIP. OnqHak, icHYIOTh eBHI IPOOJIEMH, MOB's3aHi 3
BUOOpPOM palliOHANBHUX MapaMeTpiB KOHTYpHOro mifgpuBaHHs. lle BU3HAa4yae 3ajgady JJOCITIDKEHb, sIKa
HalpaBlieHa Ha BH3HAYEHHS ONTUMAJbHOI BiJICTaHI MK KOHTYPHHMH CBEpJIOBUHAMHU B 3aJ€KHOCTI BiJ
ycepeHeHol JiHiiHOT Macu 3apsny BP.

BuknanenHsi ocHOBHOro Martepiajy AocCHilKeHb. Po3risiHeMo BHOYX CBepAJIOBHHHOIO 3apsay BP B
MacHBi TipChKHX Mopia. B pe3ynbrati Aii BUOYXY B ripChbKOMY MacHBI YTBOPIOETHCSI HANPYXKEHUI CTaH HAaBKOJIO
IWTHIPUYHOI TopoykHUHU. [Tpn po3riisiai ABOMipHOT 3a1a4i BiH ONUCYETHCS PaAiaIbHOIO G, 1 a3UMYTaJIBHOIO Gy
KOMITOHEHTAaMH HAlpY)XeHb B MOJSAPHIA cucteMi koopauHaT. Ilepexim o mpsMOKYTHOI CHCTEMH KOOpIHMHAT
3IIIHCHIOETHCS CITiBB1THOIICHHSIMH:
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— 2 a2 0-
o, =0,c08" 0+0,sin"0;
— 102 2.
o,=0,sin"0+0,cos" 0, (1)

T, = (o-r —Ug)sinﬁcos 0.

OCKUIBKM TIpH OJTHOYACHOMY ITiIPMBaHHI KOHTYPHHUX 3apsjiB BP HaliMeHII HampyXeHWH CTaH MacHBY
YTBOPIOETHCS TOCEPENUHI Ha JIiHIT CBEp/JIOBHH, TO HPH BHOOpI MapaMeTpiB 3apsdiB HEOOXiTHO BHXOAUTH 3
YMOBH 3a0€3IIeueHHs pyHHYBaHHS OPOAHM B IIapi i3 3aJJaHOI0 MIMPUHOI0 A came B IbOMY MiCIIi.

IIpn omnouacHomy BHOYXY cycimHix 3apsiaiB BP 3cyB macuBy B Toukax, IO JiexkaTb 1o JiHii AB (puc. 1)
y paliaJbHOMY BiJ 3apsily HaNpsIMKy, € HEMOXJIUBHM. TOMY JUIS OLIHKH HaNpyXEHOro CTaHy B Touli B
BBAKAEMO Gy° = 0. TaHIreHI[aTbHI HATIPYKEHHS ery B Toulli B Bij BUOYXy CyCiZHIX CBEPIUIOBHHHHX 3apsiiB
PiBHI 32 BEITMYMHOIO, ajie 3BOPOTHI 3a HANPSIMKOM 1 pe3yJbTyloue iX 3HaueHHs Oyle CTaHOBUTH ery =0.
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Puc. 1. Cxema eusnauenns napamempis KOHMYPHO20 NIOPUBAHHS

B pe3ynbraTi cymyBaHHS pajiaJbHUX HAIIPYXeHb B Toulli B piBHsHHS (1) OyqyTh MaTH BUTIISAL:

o’ =20, cos’0;
Gf =20, sin’ 0; )
% =0,

xy

e sinficosf BU3HAYAIOTHCS CIIIBBIIHOIIEHHIMU:
2

cos’ 0 =——;
a +AN 3)
A2
=2
sin” 0 = ———-.
a +A
HamnpyxeHHs1 po3TArHEHHS y TO4Ili B BU3HA4aIOTHCS 3aIEKHICTIO!
B B B
c,=0,—uc,, “4)

ne u — koedimient ITyaccoHa.
B pesynbrari BHOYXY OJMHOYHOIO IMIIHIPUYHOIO 3apsily pamialbHi HANPYKEHHS PO3PaxOBYIOThCS 3a
¢dbopmyoro [6]:
o,(r)=P-f,(r)-f,(r), ®)
ne P — THCK NpOXYKTiB AeToHAlii Ha crinku cBepmroBuHM, Ila; f,(r) = (rc / r) g (GYHKINS T€OMETPHYHOT

PO3GIKHOCTI WITIHAPUYHUX XBWJIb 13 Biacranuwo; f,(r) =exp(—a r/ 7,) — (QYHKUiS TOTIMHAHHS, 10 BPaXOBYE
BTpaTH; a — BIICTaHP MDK  CBEpAJIOBMHAMH, M; IC —  paiyc  CBEpJJIOBHHH, M;
¥ — BIJICTaHb JIO 3apsy, M; 0. — KOe]ili€HT MOTINHAHHSL.

KoediieHT mMOriavHAHHS ¢ BU3HAYAETHCS HA MIiACTaBi eKCIEPUMEHTAIBHUX JOCTIIKEHh a00 EeMITipHYHOO
3aJIEKHICTIO:
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a=-0155-10"pV +0,073 , (6)

Jie p — MIITOMA Bara 1opoju, Kr/mM3; V — NIBUAKICTh NOIUPEHHS TPAaHUYHUX XBUIb Y TIPCHKOMY MacHBi, M/C.
. B B .
[MigcTaBuMO y popMyny (4) 3HaUEHHA G, Ta G, 3 ypaXyBaHHAM (3 )i3HaueHHs o, 3 (5) mpH

a ? A 2]
S GEGIE 7

1 OTPUMAEMO PiBHSIHHS

o, =2Pd}’ (yav2 -N Xa2 +A )_1’25 exp —QM . 8)

d

c
YMOBOIO pyHHYBaHHS IOPOAH €:
B
c,>0,, )

e 0, — MesKa MILHOCT] [IOPOJH Ha PO3TSrHEeHHs, [1a.
V 3B’M3Ky 3 TUM, IO IIUTBHICTH 3apsay BP B KOHTYpHHMX CBEpIIOBMHAX HEBEJHKA, TUCK IPOXYKTIB
JIETOHAIT HA CTIHKU CBEPUIOBUHM MOXHA PO3PaxyBaTH 3a (hOpMYIIOL0:
p_Quly-1)

—L 10
v, —a, (10)

ne Q — maca 3apsny BP y ceepanosuHi, kr; @ — nuroma eneprist BP, JIx/kr; v. — 00’eM cBepAJIOBHHU, M?; ok —
KOBOJIIOM Ta3iB BHOYXy, TOOTO 00’eM MoJieKyn rasiB Ha 1 mm3, nm3; y — mOKa3HUK i3eHTporw: y = 1,45; 5 —
Koe(illieHT, [0 BpaXOBYE BTPATH €HEPTIi.

OCKIJIBKH THCK Y CBepsioBHHI He nepeurrye 200 MIla, BeTMYHHOIO 0 MOYKHA 3HEXTYBATH,

3 ypaxyBaHHSIM TOTO, IO

Q:ql (11
i
2
UCJZC I (12)

Ie g — 7niHiliHa Maca 3apsiTy, Kr/M; [ — IOBXHHA 3apsiay, M; d, — miamerp cBepioBuHH, M, Gopmyina (10)
npuitMe HaCTYITHUNA BUTTISAA:
p_ 40y -1

wd’ (13)

Takum uwmHOM, BHKOpHcTOBYIOUM Gopmynn (8), (9) i1 (13), BuU3HawaeMo HeOOXimHy  JiHIHHY Macy
cBepAIoBHHHOTO 3apsay BP, sika 3abe3neuye yMOBY pO3BUTKY MEpEXKi TPIIIUH MK CBEP,UIOBUHAMHU:

o 2 A2 ) 2 2 )Ps
q=7r Ldb (a i ) exp ocg‘LL ) (14)

4on ° pat-N d

c

Amnani3 piBusHHs (14) moka3ye, 10 iCHYe MEBHA 3aJI€KHICTb JIIHIHHOT MacH CBEpAJIOBHHHOIO 3apsiny BP Bix
BiJICTaHi M’k CBEPIIOBHHAMH IIPH BCTAHOBJIEHUX BJIACTUBOCTSX MACHBY TipChbKHX mopif. st ripchKoi mopoau —
MarHeTUTOBHI KBapLUT — OYJIU MTPOBEEHI PO3PaXyHKH JUIS BCTAHOBJICHHS IpadivHOi 3aI€KHOCTI MiX ¢ 1 @ Tpu
HACTYIIHUX ITapaMeTpax CBEPUIOBHHHOTO 3apsay: Aiamerp cBepaioBunu — 0,25 M; niHiiiHa Maca 3apsimy (3apsin
BP posminiyerbest B mosieTuiieHOBOMY pykaBi giamerpom 100 MM B3IOBX oci CBepAioBUHM) — 7,46 Kr/wm;
nuroma eHeprist BP rpamonit 79/21 — 4285 xJ{x/xr; koedilieHT, 1m0 BpaxoBye BTpaTH eHeprii — 0,7; cepenHiit
MOYAaTKOBUH THCK NPOAYKTIB AeToHauii Ha cTiHKM cBepioBuHH — 1,54-109 Ila i BiacTUBOCTSAX TipCHKOTO
MacHBY: MeXa MIITHOCTI mopomu Ha po3rsarHeHHs — 1,8-107 Ila; koedimient Ilyaccona — 0,26; xoedirieHT
TIOTJIMHAHHSA ¢, po3paxoBanuii 3a Qopmynoro (6), — 0,048; mrimpHicTh mopoan — 3100 kr/m3; MWBUAKICTH
TIOIIMPEHHS TPAaHUYHUX XBWIIb Y MacuBi — 4700 m/c (puc. 2).
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Puc. 2. I'paghix 3anexcrnocmi ainitinoi macu 3apsioy
810 6I0CMAHI MIXC C8ePONOBUHAMU KOHMYPHO20 PAOY

TakuM 4MHOM, B pe3ysbTaTi aHami3y pHC. 2 BCTaHOBJCHO, II0 KOKHOMY THIY KOHCTPYKII KOHTYpPHOTO
CBEpJIOBHHHOIO 3apsay BP, skuii XapakTepu3yeThCsl YCEpEeOHEHOIO JIiHIMHOI Macoro 3apsiay, BiIIoBinae
OIITHMAaJbHE 3HAUYEHHS BiICTaHI Mi’K KOHTYPHUMH CBepAoBUHaMu. OTprMaHa BiICTaHb TEOPETHYHO 3a0e31edye
PO3BHUTOK MEPEeXi TPILlIMH MiX CBEP/JIOBUHHUMH 3apsSJaMU KOHTYPHOTO PSIY.

BucHoBKM Ta HANPSIMKH NOAAJBIINX JOCTiKEeHb:

1. AHami3 JniTepaTypHUX JDKEpelN IMOKasye, 10 MPU 3aCTOCYBaHHI KOHTYPHOTO MiJpUBAHHS ICHYIOTh NEBHI
npo0OJieMH, TOB’s13aHi 3 BHOOPOM HOTro pariioHaJIbHUX HapaMeTpiB.

2. B uinmoMy eQpeKTHBHICTh KOHTYPHOTO iIpUBAaHHS 3aJIKUTh BiJl ONTHMAaJbHOI BIJNCTaHI MiX
CBEpAJIOBUHAMHU KOHTYPHOT'O PsAY 1 KOHCTPYKIIT 3apsiay, SIKHM XapaKTepH3YEThCs YCEpEAHEHOIO JIiHIHHO0
Macoro 3apsiay BP.

3. BcraHoBiieHa 3aJieXHiCTh JIHIHHOI Macu CBEpJIOBUHHOTO 3apsny BP Binm BiacTaHi MidK KOHTYpHHMHU
CBEpAJIOBMHAMHU IIPH TIEBHHUX BJIACTHBOCTSIX MACHUBY TiPCHKUX MOPIJ.

OTprMaHa 3aJIeKHICTh MiX JIIHIHHOIO Macoro 3apsay BP i BigcTaHHIO MiXK KOHTYPHHMH CBEPJUIOBHHAMH
noTpedye JONATKOBHX JOCHTI[PKEHb IJIsi BCTAHOBJICHHS TPAHWYHUX 3HAYCHb BIJCTaHI MiX CBEPIUIOBHHAMH,
OCKIJIBKH JIisi BUOYXY B HW)KHIIM Y4acTHHI yCTYIy 3HA4HO OOMEXeHa yepe3 TiJpOCTaTUYHHUI TUCK Ta iHIII BTPAaTH
eHeprii BUOyXy.
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3aropyiiko €.A., Kocenko T.B., ®posoB O.0. BcraHOBIICHHS 3aJI€KHOCTI MK JIIHIHHOIO MAacor0 3apsay
BHOYXOBOi PEUOBHHH 1 BiJICTAHHIO MK KOHTYPHHMH CBEPJIOBUHAMU

3aropyiiko E.A., Kocenko T.B., ®@posioB A.A. YcTaHOBIEHHE 3aBUCUMOCTH MEXTy JTHHEHHON Maccoll 3apsaa
B3PBIBYATOrO BEIIECTBA H PACCTOSIHUEM MEKTY KOHTYPHBIMHU CKBaYKMHAMH.

Zagorujko J., Kosenko T., Frolov O. Established dependence between the linear mass of explosive charge and
the distance between contour holes

YK 622.235

YcTaHoB/IeHHe 3aBHCHMOCTH MeEKAY JIMHEiHOW Maccoii 3apsijia B3pHIBUATOrO0 BelIeCTBA H
paccTosiHMeM Mexk1y KOHTYpHbIMH ckBaxxnHamu / E.A. 3aropyiixo, T.B. Kocenko, A.A. ®posos

BeimosiHeH aHanu3 MUTEPATypPHBIX UCTOYHUKOB 10 3(PEKTUBHOCTH MPUMEHEHUsI KOHTYPHOTO B3PHIBAHUS U
OOHapy)KEHBI OIpe/IeNieHHbIE HEJIOCTAaTKH, CBSI3aHHBIE C BBIOOPOM €ro PpaIMOHAIBHBIX IAapPaMETPOB.
YcraHOBIIEHO, 4TO B 1esIoM 3(p(heKTHBHOCTh KOHTYPHOI'O B3PBIBAHUSI 3aBUCUT OT ONTUMAJIBHOTO PACCTOSHHS
MEXIYy CKBaXMHAMHM KOHTYPHOTO psiia M KOHCTPYKLUH 3apsijia, KOTOpas XapaKTepusyercs YCpeIHEHHOM
JMHEHHOW Maccoll 3apsia B3pbIBUATOrO BellecTBa. [loiydeHa 3aBHCUMOCThH JIMHEHHOH MaccChl CKBa)KHHHOTO
3apsizia B3phIBYATOrO BEIIECTBA OT PACCTOSHUS MEXY KOHTYPHBIMH CKBR)KUHAMHU.

YJIK 622.235

Established dependence between the linear mass of explosive charge and the distance between contour
holes / J. Zagorujko, T. Kosenko, O. Frolov

Carried out the analysis of the literature on the effectiveness of contour-firing and found some shortcomings
associated with the choice of rational parameters. Established that the overall performance of the contour
blasting depends on optimum distance between holes of contour line, and charge design, which is characterized
by average weight of a linear charge of blasting material. Obtained the dependence of linear mass of hole charge
of blasting material from the distance between contour holes.



