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B3AEMOAIA CBEPAJIOBUHHUX 3APSI/IIB
3A YMOB PI3BHOCIIPSIMOBAHOT O IHIIIFOBAHHSA

(ITpeocmasneno o.m.n. Trauykom K.K.)

Posenanymo pesynomamu nabopamoprux 00CHiOdCeHb HA eKI8AIeHMHUX MAMepianax npu pisHux
Hanpsmax IHiyiayii cymiocHux 3apsiodie, wo O003601UN0 OMPUMAMU [HMEHCUBHO PpO30pobNeHy |
3HEMIYHEHY 2IPCbKY MAC).

Beryn. ¥V gammit wac motpeba B OymiBeNbHIM CHPOBHHI TOCTIHHO 3pocTae, OCOOIHMBO Iie HAJICKHUTH IO
BUPOOHMIITBA MIEOCHIO KyOOmomiOHOI (opMH, SIKMIi BHKOPHCTOBYETHCS U BiIIIOBITaJBFHUX CHOPYI Pi3HOTO
NPU3HAYCHHS: 3JITHI CMYrM aepoJpoMiB, aBTOMOOUIBHI TpacH €BPOINEHCHKOTO piBHS, OanacT NIBUIKICHUX
3aJTi3HUII, MOCTIB Ta iHIMX cnopyxn [1, 3].

B VkpaiHi € NpakTHYHO HEOOMEXEHI 3amacH MIIHUX CKEJIbHHX IOPiZl MarMaTHYHOTO IOXOKCHHS U
3aJI0BOJICHHsI MOTPEOM NMPOMMCIIOBOCTI y BHCOKOSKICHOMY HieOeHi KyOomonionoi ¢opmu. BpaxoByrouu BHCOKY
MIIHICTh BUXIJHOI CHPOBHHH, JJIs MIPUTOTYBAHHS TAKOTO IICOCHIO, €IMHUM B JaHHHA Yac CIOCOOOM MiJrOTOBKU
CHPOBHHH JI0 HOTO MOJABIIOTO APOOICHHS, € KOMIUIEKC OyporiapuBHUX pooit [2].

Meta po6orn. CTOCOBHO HO clenu(piyHUX YMOB BHPOOHHUITBA MICOCHIO KyOOTOmiOHOT (GOopMHU BHHHKAE
HEOOXITHICTh HE TUTbKK B OTPUMaHHI SKICHOTO JPOOJICHHS, a i 0/JHOYaCHOTO 3HM)KEHHS MIlTHOCTI KYCKIB Mi{ipBaHOT
TipHAYO0i MacH JUIsl HOJAIBIIHX MPOLECiB OTPHUMAHHS TaKOTO HICOCHIO.

BuxusianeHHst 0CHOBHOT0 MaTepiady i pe3yabrariB AocihimkeHb. [ BUKOHAHHA IUX BUMOT HEOOXiTHO
JIOCIIJTUTH TpOLieC BUOYXOBOTO HABAaHTAXKEHHS MacHBY pyHHIBHOI mopoau. OnHUM 3 epEeKTUBHUX LUISXIB BIUIUBY
BUOYXy Ha MAacuB € 3HAKO3MiHHI HOrO HABaHTAXXEHHS, 1[0 CTBOPIOE B MAaCHBI CUCTEMY 3CYBHHX 1 PO3TATYIOUHX
HANpY>KeHb. 3 MI€I0 METOI HAamgaHO JIAOOpaTOpHI MOCTIIKCHHS Ha EKBIBAJICHTHUX Marepiajiax 3 aKyCTUYHOIO
JKOPCTKICTIO BIIOBIJHOI aKyCTHYHOI >KOPCTKOCTI TOpiJ, W0 PyHHYIOTbCsA. Mojeni BHUTOTOBISUIM 3 TillaHO-
LEMEHTHHX CyMillei, aKyCTHYHA KOPCTKICTh SKHX CTaHOBHA 8,6-9,7-10° r/em’c 3a aKyCTHYHOT )KOPCTKOCTI HaTypH
8,3—10,7-105 r/eMze. Hiametp cBepmioBuan Mojemi — 4 mm. Sk BP s 3apspkaHHs CBEpIJIOBIH BUKOPHUCTOBYBABCS
TEH, mBHAKICTe AETOHAIIl SKOTO 3aMipsulach OCIIOrpadigHumM MetojoM i craHoBmia 5600 m/c. IlIBuakicTh
JICTOHAIIIi TPaHyJIOTOJIY Y BOJI B MPOMHUCIOBUX YMOBax ckiafana 0mu3bko 5000 m/c, TOOTO MIBUAKOCTI JIETOHAINT
BP y Mopzeni i Hatypi nOpiBHsIHI 32 3HAYCHHSIM.

Po3raiyBaHHs CBEpIOBHH Y Psi/ly MapanesbHe, KOXKEeH i3 HUX CKIIaJaBcs 3 3-X BEPTHKAIBHHUX CBEpUIOBHH. Bci
CBEP/IJIOBHHU OJTHOTO PsTy IiIPUBAIK OJJHOYACHO 3a JOTIOMOTO0 MiKPOCJICKTPOACTOHATOPIB MUTTEBOT il

Y mepiiii cepii KOCTIIB BCI CBEPIOBUHH 1HILIIFOBAJIH BiJl TUPJIa, y APYTiil — MOYEPrOBO: OJHY Bijl TUpPia, IPYTrY
BiZ BHOOI0. B 000X cepisix 1abopaTopHUX MOCHIAIB BeIHMInHy 3apsiaie BP Opamu oqrakoBoro, mutoma Butpara BP
Ha BiIOIKY 3MIHFOBAIM IIIIXOM 3MiHM BEJIMYUHU JI.H.0. {751 BU3HAYCHHS TPaHyJIOMETPHYHOTO CKIIAIY ITiipBaHUMA
Marepia MOCIiIOBHO TPOCIBaIM Yepe3 CHUTa, MOAUIIOUM Ha I1'sITh (pakiiil. 3a yMOBHHMII BUXiA Herabaputy Opanu
Buxix ¢pakmii +15 MM, mo Bigmosigae Hatypi +300 MM. YcepemHeHi pe3ynbTaTé J1JaDOpaTOPHOTO MOJCTIOBAHHS
MPE/ICTaBICHO Ha PUCYHKY 1 i B Tabmmmi 1.
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Puc. 1. I'pagpixu zanesxcnocmi euxody necabapumy (1 i 2) i numomux sumpam enep2ii ubyxy na 0OUHUYIO
nosepxui, wo 3108y ymeopuaace (3 i 4) 6io eenuuunu a.1.0.: 1, 3 — nouepeose iniyirosanns 3apsoie BP; 2,4 —
iHiyiroeanns 3apsa0ie BP ¢ 00HoMy HanpsamKy

PI3HMX HampsMKax.

Sk BugHO 3 prcyHKa 1, 3MiHa HalpsIMKY iHiIifoBaHHS BP, 3a iHIUX piBHEX yMOB, MPHU3BOIUTH NI0 3MiHH
BUXOAy HeraOapwTy: BiH BHUIIWI IPH IHIIIIOBAaHHI B OAHOMY HANpsMKY, MOPIBHSIHO 3 iHIIIIOBAaHHIM 3apsiB y

Tabauys 1
Ycepeoneni pesynomamu nabopamoproeo mooenro8anHs
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Pi3HI HanpsAMKH iHiLiIOBaHHs 3apsi/iB (Bl THpIIa CBEPUIOBHHU JI0 3a0010)
4 40 153 |441645/11|161|0,5|7,4|0,42|6,3|0,38|5,7|6,8|100] 4,686 2,86
4 65 0,99 |6,25/59,1/1,0|95|0,9|85/1,10/10,6/1,25|11,9/10,5/100{ 6,618 2,02
4 90 0,69 | 6,5 |43,0(2,13/14,1|0,35|2,3|1,51|10,0/4,61|30,6/15,1{100{ 7,738 1,82
IHiitOBaHHSA 3aps/iB BiJ rupia
4 40 1,6 4,1 |63,1/0,82|12,7|0,45|7,0|0,53|/8,2| 0,6 |9,0|6,5|100] 4,436 3,03
4 65 1,2 5,1 158,5/0,9|10,2| 0,6 |6,7|0,8|9,1| 1,4 |15,9] 8,8 |100] 5,398 2,48
4 90 0,67 | 4,4 |28,2|2,87|18,4|/0,92|5,9 |3,17|20,3| 4,24 |27,2|15,6/100] 5,918 2,26
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Edexr BuOyxy OIliHIOBaJIM TaKOXX MO IUIONI IMOBEPXHI 3pYHHOBAHOTO MACHBY, IIO 3HOBY yTBOPHJIACH Ta
BHU3HAYAJIH 32 POPMYIIOI0:
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Pi e
fie Sg_ CyMapHa IIIoIIa TIOBEPXH, IO 3HOBY YTBOPHIACK, M%; p,, — IILTHHICT MaTepiay MOJEI, KI/M; M, — Buxin
okpemux ¢pakuii, kr; g, — cepenniit niamerp dpakuiii, MM; Sy, — IIOINIA MOBEPXHI 3pYHHOBaHOT YaCTUHY OIOKa
JI0 pyHHYBaHHS, M".

Eneprist, sika BUTpadaeTbcsi Ha APOOJICHHS, NPOIOpIiHA HOBOCTBOpPEHIM MOBepXHi. 3arajbHa IUIOLIA
HOBOCTBOPEHOT MOBEPXHi Oinbllia MpH iHILIFOBaHHI 3apsAAiB y pi3HUX HampsMkax (tabm. 1). poGuipHa mist
BUOYXY HPOSIBISIETHCS OLIBLIOI Mipolo 3a pizHOcHpsivoBaHuM iHimiroBanHsIM. Otmxe KKJI BuOyxy 3apsnis BP
Ipy TakoMy iHimitoBaHHI Bume. [lutomi BuTpat:m eHeprii BuOyxy 3apsiiiB BP Ha oamHHWINIO HOBOCTBOPEHOI
MOBEPXHI IIPH TOYeproBoMy iHiiroBanHI Ha 5—20 % HyK4e, HDK IPH HIMIIOBaHHI B OHOMY HaNpsSMKY, 10 TOTO
K I PI3HALS 30UTBIIYETHCS 3 POCTOM JI.H.O.

30UTBIICHHS CTYIEHS KOPHUCHOTO BHKOPUCTAHHS €Heprii BHOYXy NpH cepii CBepIsIOBHHHUX 3apsaniB BP i
Kpame ApoOJNeHHS MacuBy, IO BiAOMBAETHCS MPH IOYEPrOBOMY iHILIFOBaHHI, MOXe OyTH IOSICHEHO TaKUM
YHHOM.

VY BUIIaJKy MUTTEBOTO MiJPUBAHHS Ps/ly CBEPIUIOBHH 3 OJJHAKOBHM HANpPSIMKOM iHILIIOBaHHS BiIOYBa€ThCs
B3a€EMOJIiSl TOJIB HANpYr OKPEMHUX CBEPIJIOBHH, NP IIbOMY pO3TACYIOYi Halpyr'd KOHIEHTPYIOTHCS, B
OCHOBHOMY IO JIiHIT CBEpAJIOBUH, BHACTIJOK YOr0 y LIbOMY HAmpsMKy LIBHJKO YTBOPIOIOTHCS TPILIMHH i
MPUCKOPIOETHCS MPOLIEC BIIIJICHHS MOPOAH, IO BiIOMBAETHCS BiJl MACHBY.

KpiM TOro, BUHHMKaIOTh 130TPOITHI 00JACTi, B SIKMX HANpyrd OcjalJieHi, MOPIBHAHO 3 JI€I0 OJMHOYHOTO
3apsay. [lo miHisgX, M0 3’€IHYIOTH Ii 130TPOIHI 001acTi 1 3HaX0aAThes Ha BiacrtaHi 0,3—0,5 1.H.0. Big BimOuBaHOI
MOBEPXHIi, BiOYBA€THCS BiIPHUB MOTAHO PO3APOOICHOTO OONHITIOBAHHS 32000 B MacWBY, IO BiIOWBA€THCH,
SKE 1 € OCHOBHHUM JDKEpEJIOM BUXOIy Herabaputy. [30TporHi 007acTi 3MIHIOIOTE CBOE TIOJIOKEHHS, 3aJIC)KHO Bij
KoedimieHTa 30MmKeHHS 3apsaiB. Tak 3a yMOBH, Kond KoeimieHT 301mKeHHS 3apsaAiB JOpiBHIOE 1, mi obmacTi
3HAXOIATHCA HA BiJCTaHI MOJOBWHHU BEIWYMHM JI.H.O. BiI JiHIi CBepAJIOBHH. SIKIIO KoeQiIieHT 30IrmKeHHS
30UIBIIYETHCS, TO 130TPOIHI 00MacTi BiICYBAIOTHCS JO OTOJCHOI MOBEPXHI 1 3HAYHO MEHIIEC BIUIMBAIOTH Ha
pe3yJbTaTH BUOYXY.

[Tpu migpuBaHHI CBEP/UIOBHH 3 DPI3HUM HAINPSAMKOM iHIiLiIOBaHHS (4epe3 ojHY) KoeilieHT 30JIMKeHHS
3aps/IiB Ha MIEBHUH MPOMIDKOK Yacy 30UIbINYETHCS BABIYI. 3a el Yac METOHAI[IIHA XBHJIS IPOXOJUTH MOJOBUHY
JOBXXHMHH 3apsily 1 TIOYMHAETHCS B3aEMOJiSl IOJIB HANpYXKEHb 3apsiiB HE TUIBKM 3 OJHAKOBUM, aye 1 3
NPOTWIISKHUM HaIpsSIMKOM iHilitoBaHHs. OCKIJbKM YTBOPEHHS B3a€MOMIIOYMX IOJIB HAmNpyr BiJ BHOYXY
CYCIIHIX 3apsiIiB BiIOYBA€ThCs 3 BiJACTaBaHHIM OJHE BiJ OJHOTO, TOAI W OCIAOJICHHS HANpPYTW B i30TPOIHHX
oOnacTsax Oyze 3HAYHO MEHIIE, HiX MPH MiAPUBAHHI 3aps/IiB 3 OJHAKOBHM HAIIPSIMKOM 1HIIIFOBaHHSI.

I[Ipn migpuBaHHI 3apsAgiB 3 ONHAKOBHUM HAINPSMKOM IHII[IFOBAaHHS B CEPENOBHINI, IO pPYHHYETHCH,
MepeaaeThCsl OMHOPA30BHH IMITYJBC, a TpPH IHIIIIOBAaHHI 3apsAmiB pI3HUX HANPSAMKIB, CEpPEIOBHIINE, IO
3HaXOJWTHCS B HANPYKEHOMY CTaHi BiJ] BUOYXY 3apslliB 3 OJHHM HAMpPSIMKOM iHII[IFOBaHHSA, OTPUMYE APYTHHA
JIOJATKOBUH IMITyJbC BiJ BHOYXY 3apsiiB 3 NPOTWICKHUM HAMpPSIMKOM IHINifOBaHHA. B pe3ymeTari mporo
BiZIOYBAE€ThCSl HAKIAJCHHS IOJIB HAIPYXXeHb Bill BHOYXy 3apsiiB 3 PI3HMM HamnpsMKOM IHILIIOBaHHS Ta iX
NOoCHJICHHS. B/Biui 301bIIy€eThCS Yac BIUIMBY XBWJIb HANPYT'H Ha KOXKHY JUISHKY MacHBY, SKHH BiJOyBa€ThCs,
HE3BaXKAIOYM Ha Te, 1110 3arajlbHHii Yac BIUIMBY BUOYXY Ha BECh MACHB 3aJIMIIAETHCS] HE3MIHHHUM.

OpoHT XBWJII HANPYXKEHb IPH PIZHOMY HAIIPSMKY IHII[IFOBaHHS 3apsiiiB CYCIIHIX CBEPIUIOBHH B PSIy Mae
NPOTWIISKHUI HAMNPSIMOK MO OCi 3apsdiB. Y 3apsiiB CBEpAJOBUH 3 OJHAKOBHUM HAIPSIMKOM iHILiIOBAHHS MPH
B3a€EMOJIiT Ma€ MICIIe XBUJISi CTUCHEHHS. Y CBEPJUIOBHH 3 PI3HUM HaNpPsSMKOM 1HIL[IFOBAaHHS — XBUJISI PO3PSIKEHHSI
(abo, sAKOIO MBHAKICTH (PPOHTY XBWJII HANPYTH MEHIIE IMBUAKOCTI NETOHAIl — 3HAYHO OCIa0iicHa XBHIIA
cTucHeHHs). ToMy KOHIIEHTpallisi HalpyXeHb IO JiHii CBEp/UIOBHMH, NMPHU3BOAUTH IO IEPEAYACHOTO 3CYBY
YaCTHHU MAacHBY, SIKUH MiJIPUBAETHCS, 1 YTBOPEHHIO 3aKoiiB. KoHIEHTpalis Hanpy>XeHb 110 JiHii CBEpJIOBUHH
TP TiIPUBaHHI 3aps/IiB 3 OJHAKOBUM HAIIPSIMKOM iHILIFOBaHHS 3HAYHO 3HMKYETHCS.

30UIbIICHHST Yacy BIUIMBY BHOYXy Ha MacWB, IO PYHHYETHbCS 3a PaxyHOK HEpPEBAXKAHHS PO3TATYIOUHX 1
3CYBHUX Hallpyr, NPU3BOAMTH /0 3HEMIIJHEHHS BHOYXOBOI MacH, II0 OCOOJIMBO BAXJIHMBO IPH IOJATbIIOMY
MEXaHIYHOMY ApOOIeHHI.

BucHoBkM. AHaii3 pe3yibTaTiB MPOBEACHUX JTa0OPaTOPHUX IOCHIIPKEHb IOKa3aB BHCOKY €(EKTHBHICTbH
PI3HOCIIPSIMOBAHOTO 1HINIIOBAHHS 3apsAfiB, IO JO3BOJIAIOTH CTBOPHTH B MACHBI CKJIAJHOHANPYXKEHUH CTaH 3
MepeBakaHHSAM PO3TATYIOUHX 1 3CYBHUX HAIPYT, IIO CIIPHSIE SK APOOJICHHIO, TaK 1 3HEMIIIHEHHIO TipPCHKOI MacH.

PeaxizoByBatn 1le Ha MpakTHIi B AaHUH Yac MOJKJIMBE IIIIXOM IHIIIIOBAaHHS CBEPIJIOBUHHHX 3apsmiB
cHCTeMaMH HEEJIEKTPUYHOTO MigpuBaHHs TUITY « HoHENbY.
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Caguyk B.II. B3anmozelcTBus CKBa)KEHHBIX 3aps/I0B B YCIOBHU Pa3HOHAIIPABIEHHOTO MHUIIMMPOBAHUS
Savchuk V.P. Co-operation of downhole charges is at terms of riznonapryamlenogo initiator
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B3auMogeiicTBUSI CKBa)KEHHBIX 3apsI0B B YCJOBHM Pa3sHOHANPABJIEHHOT0O HMHUIMHpOBaHMA /
B.I1. CaBuyk

[TpuBeneHsl pe3ynbTaThl J1a0OPaTOPHBIX MCCIEAOBAaHMI Ha HKBUBAJCHTHBIX Marepuajax IpH Ppa3InuHBIX
HAaIpaBJICHUsIX MHUIMUPOBAHUS CMEKHBIX 3aps/0B, YTO MO3BOJMJIO MOJYYUTh WHTEHCUBHO Pa3JpOOJICHHYIO U
Pa3yNnpoOYHEHHYI0 FTOPHYIO MacCy.

VK 622.235

Co-operation of downhole charges is at terms of riznonapryamlenogo initiator / V.P. Savchuk

The results of laboratory researches are resulted on equivalent materials at different directions of initiation of
contiguous charges, that allowed to get intensively crushed and to violation of durability mountain mass.
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