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PASPABOTKA METOJHOB ITPOTTHO3NPOBAHNIA I CHU-
KEHUA OITACHOCTH TNHAMNYECKUX ITPOITECCOB B
YIOJIbHOH IPOMBIILIEHHOCTH

B cTaThe paccMOTpeHBI BOIIPOCH! IIPOTHO3UPOBAHUS U CHUKEHUS OIIacHO-
CTH BO3HUKHOBEHHS M Pa3BUTUS JUHAMUYCCKHUX IPOLECCOB; MpeIoKeHa 3¢-
(peKTHBHAsI cXeMa BE/ICHHS FOPHBIX paboT, IMO3BOJLIIONIAs CHU3UTH IPOSBIICHUS
TOPHOIO JIaBJICHHUS, Ta30HACHIIEHHOCTh CMEXXHBIX IIJIACTOB, PETYJIUPOBATH MPO-
I[eCChl HAKOIJICHUSI U BBICBOOOXKICHMS YIPYroil SHEpruu; BoIOpaH >(pdeKTuB-
HBI METOJ CHUJKEHHS OIACHOCTH BO3HMKHOBEHHS TOPHBIX yVAApOB B3PHIBHOM
00paboTKOM YIS U BMEIAIONUX IIOPOJ B palOHE TOPHBIX BHIPaOOTOK 3apsiia-
MU KaMy(IeTHOro, KaMyQIeTHO-COTPSICcATEILHOrO, KaMy(IeTHO-0TOOHHOIO
JNEUCTBUSA, TOPIEAUPOBAHUS U JIP.

KimoueBble ciioBa: ynpyras SHEPTrHs, B3pbIBHas 00paboTKa, ropHOE J1aB-
JICHUE, TMHAMHYECKHUE IIPOLIECCHI.

OO1iast TSHACHIIUS PAa3BUTUS YTOJBHOW MPOMBIIIUICHHOCTH J[OH-
Oacca, IPUBOAINAS K BBIHYKJICHHOMY YBEJIMYCHHUIO IITyOHHBI pa3pa-
OOTKHU YTOJIbHBIX 3aJIe)KEH, CTABUT, B KAUECTBE OJJHOM U3 IJIaBHBIX Ha-
YUHO — TEXHUYECKHUX MPOOJIeM, IpoliIeMy 3a0IaroBpeMEHHON OI[CHKH
U IIPOTHO3a YJApOOIIaCHOCTH, CBOEBPEMEHHOE BBISIBJIEHHE MECTOPOXK-
JEHUM ¢ YyTpO30M BOZHHKHOBEHUS ONACHBIX JTMHAMHYECKUX SBJICHHM.

CornacHo ONpeJICIICHHIO BEAYIUX YUCHBIX B 00JIacTU reoMexa-
Huku (Ileryxo .M., 3opun A.H., [lomauckuit C.A. u Jip.) TOpHBII
yaap, KaKk OJIHO U3 JUHAMHYECKHX IPOSBJICHHM, COIPOBOYKJIAFOIIHUX
BBIEMKY F'OPHOU Macchl B MOJ3EMHBIX YCIIOBUSX, €CTh PE3YJIbTAT pa3-
PYIUCHHS MPEJCIIHPHO HANPSKEHHON YacTH MacCHBAa TOPHBIX IIOPOJ B
30HE BIIMSIHHS, BO3HUKAIOIIETO IIPU YCJIOBUAX, KOT/Ia CKOPOCTh U3Me-
HEHHSI HAIPSPKEHHOI'O COCTOSIHHMS B 3TOM YaCTHU IMPEBBIIIAET CKOPOCTh
pEIaKcalvi HapPsHKCHUU B HEH.
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Bompiyro ponbk urpaer paspaboTka MEPONPHITHH IO paruo-
HaJILHOMY VIPaBJICHUIO T€OMEXaHUYECKUMHU IPOIECCAMU, CIIOCOOCT-
BYIOI[UMHU CHM)KCHHMIO HAIPSIKEHHOCTH B IIOPOJHOM MACCUBE HIIU
IJIacTe Y, IyTEM MEPEMEINICHHS 30HbI OMIOPHOTO JaBJICHUS BIiTyOb
MaccHBa U T.Nl. B pesynbTaTe 00OOIICHUS M aHATH3a MPAKTHYECKOTO
MaTepualia CIEIUaIICTaMH BBIPAOOTAaHBI PazHOOOpa3HbIC KPUTCPHUH
OIICHKH CTEIICHU yJAapOOINaCHOCTU M METO/IbI X JIOKAJIU3alUH C JOBE-
JeHueM 10 0e30MacHBIX YPOBHEH HHTCHCUBHOCTH. Pa3ymeeTcs, H3y-
YUB HANPSKEHHOE COCTOSHUE HETPOHYTOTO MACCHBA TOTO UM MHOTO
MECTOPOKACHUSI, HEBO3MOYKHO CEPHE3HO CTAaBUTh BOIIPOC O IPOTHO3E
CTEIICHU €T0 YJapOONAacHOCTH U BBIOOpPE OOIUX MOJXOJOB K €ro
O6e3omacHOU paspaborke. [lomumo pazTHYHBIX KPHUTEPHEB OICHKH
CKJIOHHOCTHU K TOPHBIM y/lapaM, OIIUCaHHBIX HaMH B pabore [3] ciexy-
€T YIOMSHYTh €II€ HECKOJBKO IIPU3HAKOB, OCHOBAHHBIX Ha OIIpE/ie-
JICHUM KPUTHUYECKUX YPOBHEW IpPaBUTAlMOHHBIX HANPSDKEHUH B He-
TPOHYTOM MacCHUBE B COYETAHUU C HEKOTOPHIMH XapaKTEPHBIMH CBOU-
CTBaMH IIOPOJ.

Tak, Ha ocHOBE aHa/M3a OOIMUPHBIX MPAKTUYCCKUX MaTEPHUATIOB,
YCTAHOBJICHBI PsIJ] TPAaBUTAlMOHHBIX U DHEPIETUUECKUX KPUTEPHEB,
IIO3BOJBIFOIMX OLICHUTHh BEPOSITHOCTh BOBHUKHOBEHUS JMHAMUYECKUX
npoueccoB. OJUH U3 HUX — F€OMEXaHUYECKHI ITOKa3aTellb YCJIOBHHI
3aJI0KCHUSI BHIPAOOTKU — OCHOBAaH Ha COOTHONICHUH I'PaBUTAIIHOHHO-
IO JIaBJICHUS HA IIJIACT U IPOYHOCTHU YIJIS HA CXKATHE!

I (1)

rjac — I‘J'[YGI/IHElj Ha KOTOpOfI 3aMCUCHBbI IIPU3HAKH TaKHUX IIPOABJIC-

— IpaBUTAllHOHHBIUA I'PAJUCHT, KOTOPHIH JIJI1 HEKOTOPHIX CJIaH-
I[EB SBISIETCS MPOYHOCThIO Ha cxkatHe Jo 18 Mlla Haxoaurtes B mpe-

JieTax (24,3-25,6) IRIE: NECUaHUKOB npu IPOYHO-

CTHo =80,3MI/a24,5— 25,3@ )
M

— MPOYHOCTH YIS Ha cxkatue, Ml la.
N3 (1), 3Hasg mkaidy 3HaueHUd K MOJKHO TOJIYYUTh 3aBHCH-

MOCTh MHUHHUMAJIbHOM riyouusl (. ):
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H =—— 2)

B YCJIOBHAX 3aJICTaHUA YI'OJIbBHBIX IIACTOB HA YMCPCHHBIX TIJIYy-
OmHax FpaBI/ITaL[I/IOHHbIﬁ IrpafuCHT MOZKCT OBITH IIPUHAT B CPCIAHCM

pPaBHBIM —_—

Jlns yenmoBuii pa3pabOTKH MOIIHBIX YTOJIBHBIX 3anexed (6 — 15

M) B 3aBHCHMOCTH OT Kpemnocts yriig K MoxeT usMmenstees ot 0,25
70 0,8 (Tabm. 1).

Takyro oneHKy, Hapsay ¢ APYTHMH METOJaMH MPOTHO3a, MOKHO
OCYIIECTBIIATh MEpe/] HayalloM NMPOSKTHPOBAHHS TOPHOTO Mpe/IpH-
STHS 110 JIAHHBIM JIA0OPATOPHBIX HCIIBITAHHI OTOOPAHHBIX KEPHOB M3
Pa3BEJIOYHBIX CKBa)KUH. ECIIH MECTOPOXKJICHUE YiKE BCKPHITO TOPHBI-
MH paboTaMH, CTCIEHb YJAapOOMacCHOCTH OT/ACIBHBIX YYaCTKOB IIO-
POJHOTO MaccHBa MOJKHO OIICHHBAaTh IO BeJIMYHHE KO3(h(dHIHEHTA

BHVMM K | xapakTepH3yromero oTHOCHTEIBHYIO HAIPSKEHHOCTh
opo BOMH3U OOHakeHUs BhIpaOOTKH. OH MpejcTaBIIET cOO0H OT-
HONICHHE MAaKCHMAJIPHOTO YCHJIMS BJABJIMBAaHHS HHJICHTOpPa Ha MO-
MEHT XPYIIKOTO BBIKOJIa MOPOJBI NMpU OypeHUH cKBakuHHI (£ ) K

MHHMMaJIbHOMY 3HaucHuro (£ ), onpenensgemomy Ha riayoune 0,7 —
0,8M, T.C.:
P

K =5 3)

3a KpUTEpUU MOTEHIHATILHOW YIPO3bl MPUHUMAETCS HEPABEHCT-
Bo K 21,5, 3ayUKCHPOBAHHOE Ha PACCTOSHHH OT CBOOOJHOMN CTCHKHU
BBIpaObOTKH J10 1,5 M. MOKHO Takke TOT IMOKAa3aTellb COMOCTABUTD C

kos(pPuumentom xpynkoctu (K ), ompegenseMom B MaccuBe ¢ II0-

MOIIIBIO CKBXKHHHBIX MPUOOPOB, KPUTHUECKUM 3HAUCHHUEM KOTOPOTO
cyuTaroT. Pasymeercs, B KaXKJIOM ciIydac 3TH IOKa3aTelU OJLKHBI
YTOUHSITHCS.

PaccMoTpuM KapTHHY HaIpsOKEHHO — Je()OPMHPOBAHHOTO CO-
CTOSIHUS TIPU3a00HHOTO MPOCTPAHCTBA U PACUECTHBIE CXEMBI BHIYHUCIIC-
HHSI OCHOBHBIX ITapaMeTpoB (puc. 1).
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Puc. 1. Cxema aedopManuu mopo,; KPOBIM B IPU3a00HHOM IPOCTPAHCTBE MPH
VIIPaBIICHUM KPOBJICH ¢ OOPYIICHUEM: M — MOIIHOCTD IJIACTa; — CpeHsIs

IIPOYHOCTD IIOPOJ KPOBJIM COOTBECTCTBCHHO Ha CXKAaTHUC H PACTIAKCHHC, -

MAaKCHUMAJIbHOC HAIIPAKCHUC CKATHUA B 30HC OIIOPHOTO HJAaBJICHHS IICPC] (1)pOH-

TOM 3KCIUTyaTallMM; P — nuTosiorudyeckoe Aapienue (pH);  — yrou gesunre-
rpalyy IJIACTOB KPOBIIM, OOPYIIaeMbIX Ha BCIO BHICOTY Z | H3MCHSICTCS B
npezenax 24 —28 (mpu BechbMa cJIa0BIX MOPOIax JOCTHTAET )

[MTupuna cBO@ OOpYIICHHS (L, puc. 1) MoxxeT OBITH HaiiJicHa

R
\j pH \} pH

Ilupuna 3oubl obpymenus (L ), Ipu KOTOpoH NPOHUCXOTUT

U3 COOTHONIICHMUSI:

MOJIHBIN 3aBall, paBHa:

/R ,R
L =14m |— =3m |[—, m, (5)
pPH PH

Be3onacHast JyIMHA yyacTKa KpPOBJIM HaJl paboueil 30HOH paBHA:

= \/7—1537%\/7 (6)

[MlupuHa 30HBI KOHIEHTPAUH HANPSDKCHUH B NpU3a00HHON
yacTd I1acta (X ) MOXET OBITh OIpeJiesicHa o cieayromen Gopmy-

JIC:
X =126m [P o om [PL (7)
VR \/R
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TaGmuua 1
Or1eHKa MPOTHO3a YAapOOMacHOCTH MPH pa3paboTKE MOIIHBIX YTOJbHBIX IIJIa-

CTOR IO MX MPOYHOCTHBIM CBOHCTBAM U JIMTOJIOTHYESCKOMY HAMPSIKEHUEO
MunumainbHas y1a-
IIpounocTh 6
poomacHasi riIyouHa | OTHo-
KZIJEISI; 3aJIeEraHMs Ij1acTa [IEHUE
Morr- or, >, M dhaxTu-
HOCTH IIJIACTA, 5 X Pa daxTuue- YECKO-
M o = ——| cKas B yc- ro
MeCTO- = D M JTOBUSIX pac- 3HaYe-
POXKICHHE g E KOHKpPET- qeT- HHA K
§ g HBIX ME- HOE pacucT-
g cTOpO- HOMY
KICHUH
[ITypa6cekoe, 0.35-
CHomoKTH- 7,5 ’ 0,6 |25,0 180 180 1
0.4
HKOe, 15 M
Kp13p11- 0.25-
Kurckoe 8,5 ’ 0,8 | 25,0 280 272 1,1
0,47
6-14 m
Kox = durax- 1, 101 0.7 16 55155 135 150 0,9
cKoe, 6.5 M 0,8
Hemabunc- 11051 1 106 |0.45|25.0 340 342 0,99
Kxoe, 11-13,6 m

[MIupuny nmpuzaboHHON YacTU ITacTa OT Kpas JO MaKCHMyMa
HanpspkeHu# (C ) HaXO UM U3 BBHIPAKCHHUS:

c =23m [P _o5m [P (8)
V& | R

Ha puc. 2 npuBejeHa cXeMa, HJUIIOCTPUPYIOIAsl pa3BUTHE Jc-
(hopManHOHHBIX MPONECCOB B 30HE OMOPHOTO AaBIICHUSA A JIHHON X
JI0 peajM3allli UX B BUJIE TOPHOTO yAapa.
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Puc. 2. Cxema BO3HUKHOBEHUS TOPHOTIO y/iapa B YTOJBHOM IulacTe: 1 — yroyib-
HBIN IJIACT MOIIHOCTHIO M; 2 — MuIacT (CJI0¥) BMEIIAIOIIMUX MOPO KPOBIU

B sroit 30HE A4, IpU JOCTHUKEHHUU MAKCUMAIbHOU HArpys3ku P

IPEBHILAIOIICH HPECIIbHYIO BEIMYUHY I , KOTOPYIO MOXET BHIACD-

’)KHBaTh Harpy>KacMbIi y4acTOK IJIacTa, MPOUCXOJUT pa3pyIlIcHHE Ma-
TepHaa, COMPOBOXK/IAIOIIEECS MIHOBEHHBIM IIEPEXOJOM IOTEHI[U-
aJIbHOM SHEPrUd B KHMHETHYECKYyr0. CIEJCTBHEM 3TOro IpoIliecca SB-
nsieTes BRIOPOC YacTH MaTepHaja 30Hb B (yyacTka a , rjae aedopMa-
I[USI POUCXOJHUT Ha MAaJarolIeM OTpPE3KE OIMOPHOIO HAIPSKCHHUS) B
BBIPAOOTKY U yJap B CTOpOHY IeuKa (30HbI C) U B CTOPOHY KPOBJIH H
MIOYBBL, COMPOBOKJIAIOINIUUCS SMHCCHEH CEHCMHUYECKHX KOJCOaHHIA.
Bonee obmiast KOHIENIHS PA3BUTHS H peaM3alldi JAHAMUYECKHX CO-
OBITHH (KyJ1a MPHYKHCIISIOTCS TAKXKE BHE3AITHBIC BBIOPOCHI) HCXOMUT M3
PACCMOTPEHUSI CHCTEMBI «KPOBJISI — IIJIACT», COOTHONICHUS UX MOTEH-
I[HAIBHBIX DHEPTHH, IepepaclpeciiCHUS B CBSI3U ¢ U3MECHUBIIUMHUCS
obcTosITeIhcTBAaMH. B yCIIOBHSX pa3pabOTKH YTOJBHBIX MECTOPOIKIC-
Huit JlonOacca, ¢ XapakKTepHBIMU OOJIBINUMH TNIyOMHAMHU pa3paboTKu
U YMEPESHHON MONIHOCTBIO IJIACTOB (THIIUYHAS MOIIHOCThH IIJIacTa CO-
craBisiet 0,6 — 1,6 — 2™, B miiactax 1 — 2 M cocpenoroueHo 30% 3ama-
coB [6]), BBICOKOM ra30HOHACHIIICHHOCTHIO (JIaBJIEHUE Ta3a, papHoe 30
— 50 arMocdep Ha riayoune 6omee 400 — 600 M u gocturaronieMm 80 —
90 u gaxxe 130 atmocdep Ha Oompmux riryouHax [6]) -BepOsSTHHIMHE
IPU OINPEJCIICHHBIX COUYECTAHUAX (JIUTOJIOTHUECKUX) MPOYHOCTHHIX U
YHEPTETHYCCKUX MapaMeTpOB OyAYT KaK BHE3alHbIC BBIOPOCHI, TaK U
ropusie yjaapsl. HamoMHEM 00 OJHOM H3 KPHUTCPUEB ONECHKH STHX
HMPOSIBJICHUH [0 COOTHOIICHHIO SHEPIreTHUYECKUX IMapaMEeTPOB: SHEpP-

23



THM VIPYroro BOCCTAaHOBIICHUS Iutacta W u sddexkTuBHON H0IH

SHEPIHHU ra3a B NPOILECCe razoquHaMH4YecKoro cobuitus W . D1y na-
paMeTphl MOTYT OBITh HAMJICHBI U3 CIICYIOIIUX COOTHOIICHHMIA:
Ko
w =) ©)
2K
rjae K — smoupuueckuii kospdunueHr,
o — JIaBJICHHE HAaJICTaloNICH MOPOJHOMN TOJIIIIH;
E — MoJIyJh yIIpyTocTH.
W o=(9,3X -0,01)Xs p, (10)
rjae X — ra30HOCHOCTb ILIACTa, m /m)

6 — ko>(pUIUEHT ra300Ta4H, MOKA3bIBAIONINI Kakas 4acTh ra-
3a MOXET BBIJICTIUTHCS U3 YIS, pa3pynieHHoro Jo r = 0,75¢cM 3a cpen-
Hee Bpems BhiOpoca 30c;

r — IPUBEJCHHBIN paJuyc YacTUIl YII1 B Ha4aJlbHOW CTAJUU BbI-
Opoca;

— INTIOTHOCTH YIJISL.

0,4 0,6 0,8
_ 2 2 > > >
IIpu cooTHOIIEHUH W , HAIPUMEP ' © "3 mbo 0.4

Me W +W >0,4 BO3MOXXHBI KaK BHE3aIllHbIC BHIOPOCHI, TAK U TOPHBIC

U CyM-

yaapel. B npakTHke BeJEHUS MOJ3EMHBIX T'OPHBIX padoOT JUHaMHYeE-
CKUE IPOSBJICHUSI MMEIOT MECTO NPH Pa3MYHBIX TEXHOJIOTHYECKUX
mpolieccax: BRIEMKE YIJIS M3 I[EJIMKOB, Ha MPOXOJYECKUX paboTax U B
OYHCTHHIX 3a00s5X. Cpelu MEPONPUATHIH OPTaHU3AMHOHHOI'O H TEXHO-
JIOTHYECKOTO XapakTepa, HPEeAyNpPeKJaoMMX MO0 CHHIXKAIONUX
OIACHBIE MOCJIECTBUS JUHAMHUYECKUX MPOSIBICHUN, B YACTHOCTU IIPH
BEJICHHH OYHUCTHBIX M IIOJITOTOBHTEIHHBIX PabOT, MOXKHO Ha3BaTh
B3PBIBHBIE METOJIbI OOPabOTKH MPHU3a0OMHOro yyacTKa: COTpscaTelIhb-
Hoe, kKaMyuIeTHOE, KaMy(IeTHO —coTpscaTenbHOE, KaMy(IeTHO— OT-
O0ifHOE B3pBIBAHUE U HEKOTOPBIC JIpyrue. 3ajaucii B3phIBHBIX TEXHO-
JIOTUH €cTh: a) MpeaABapHUTEIIbHAS JIS3MHTETpanus TPYIHOOOpyIIac-
MBIX MOPOJ; 0) BO30Y>KJICHHE TOPHOTO yJapa B 3aJaHHOEC BpeMsd U B
JKEJIAEMOM MECTE PACIIOIOKEHUS O4ara, B) CHSITUE KPUTHUYECKOTO Ha-
npspKEHUS B 30HE A (puc. 3) U nepeMelicHUs. MaKCUMyMa JJaBJICHUS
HepeaHEH MATHI CBOJIa BIITyOb MaccHBa; T') Oc/Ia0JICHUE HANIPSKSHHH ©
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OJTHOBPEMECHHBIM Pa3phIXJICHHEM MPH3a00HHON MOJIOCH VI JI0 CTa-
JIUU, MPUTOJHON K IOTrpYy3Ke; /1) CHUXKCHHE HAIPSHKECHUS B MacCHUBE
yrisl ¢ oTOpachIBAaHUEM YIJISI OT OYUCTHOIO 3a00s ¢ NMPUMEHECHHEM
JBYXCTaJUUHOTO (JBYXBSIPYCHOTO) B3PHIBAHUSL.

IIpakTuecku npu JHOOOH OTMEUEHHOH CXEME BBIIMOJHECHHS
B3PBIBHBIX Pa0OT MPOHCXOJUT JeTa3anus YroJIbHOrO IjlacTa, YTo ca-
MO Mo cebe crocoOCTBYET pasrpy3Ke HANpSHKCHHUS B ILIACTE 3a CYET
CHIDKCHHUSI IOpoBoro JaBiieHus. Kpome Toro, Hagmyue mycTOT NpH
OYpeHHH CKBa)XHH U IIITYPOB CIIOCOOCTBYET CHUMKECHUIO HAIPSDKECHHUS
3a cUET pelaKcalluu.

D¢ heKTHBHOCTh paccMaTPUBACMBIX METOJOB 3aBHCHUT OT TOTO,
HACKOJIBKO TIIATEJIbHO M OOOCHOBAaHHO OYJYT BBIIOJHEHBI PacyeThl
HapaMeTPOB B3PBHIBHBIX Pa0OT B KaXKJAOM KOHKPETHOM ciIydae i
oOecIeyeHHs ONTHMAJIbHBIX MapaMETPOB 30H TPEIIHHOOOpa3OBaHMUS,
pa3pyIICHHS, pellaKcallii HaIpsDKEHUS, CHUYKEHUS MOPOBOTO JIaBJic-
HUS U T.II. IPY MUHUMAJbHOW MHTEHCHUBHOCTH SMHCCHHU celcMUYeE-
CKHX KOJIcOaHUH B HaIlpaBJICHHH MOJ3EMHBIX TOPHBIX BHIpaOOTOK. B
KauecTBE MpHUMEpa MPUBEJIEM HECKOIIBKO CXEM B3pPHIBHOTO BO3JEHCT-
BHSI Ha pa3pabaThIBACMbIH YIOJIBHBIA IJIACT U BMEHIAFONIUE MOPOBI C
I[EIILIO PETYIMPOBAHUS T€OMEXaHUYECKUX IMPOIIECCOB, HAIIPaBJICHHO-
ro Ha obecrneyeHne 0€30MacHOCTH TEXHOJIOTHH YTIiIeJJOOBIYH B CJIOXK-
HBIX TOpHO-TeoJIoTHYECcKUX ycioBusx. Ha puc. 3, 4, 5, 6 npuBeacHbl
HECKOJIbKO BapUaHTOB B3pHIBaHHUS B YIOJIbHOM MAacCHBE U KpOBIIE
ouncTHOro 3abosi. TopmeampoBaHue yrojpHOro miacta (puc. 3, a)
CKBaYKHUHAMH, MPOOYPEHHBIMU BJOJIb 320051 U3 TPAHCIIOPTHOIO INTpE-
ka (1), mubo u3 mpu3zaboitHOro mpocTpaHCTBa Oojiee KOPOTKHUMHU
ckBakuHamu (puc. 3, 6). JlaHHas cXema UCIOJB3YeTCs MPH HATHYHH
I€OJIOTHYECKUX HapymieHu# (puc. 3, 0), ¢praekcypsl 30H ¢ HHTSHCHBHO
paszapobiieHHBIM yriieM. Ipu cocraBrieHun nacmopTa OYpOB3PBIBHBIX
paboT JOJDKHBI BBIMOIHATCS Pl TPEOOBAaHUN: IIPU HAJIMYUHU T€OJIOTHU-
YECKOTO HApPYIICHUS IO BCEW JJIMHE JIaBbl KOHIIBI 3apsiJIOB JIOJDKHBI
OBITh HA PAacCCTOSTHUH ONUKE 5 M OT OTKATOYHOT'O H BEHTHJIAIIHOHHOTO
IITPEKA, €CJIM OHO MEHBIIE JUIMHBI JIaBbI, TO 3apsi/bl ToMemaroT Ha 10
M BBIIIIE M HUJKE HapylIeHUs. B ckBakmHax, mpoOypHBacMbIX U3 IPU-
3a0oitHOTO TMpocTpaHcTBa (puc. 3, 0), 3apsaAbl JIOJDKHBI OBITh HA 5 M
KOpoue IIyOMHBI cKBaKHHBI. Kak BapHaHT mpejiaractest AByXbIpyc-

25



Hast cxeMa. [lepBbIit sipyc — MOJATOTOBUTEIILHBIA, MPE/ICTABIICH IIIITY-
pamu riayounoi 0,6 — 1,3 M, BTOpoii Ipyc — CKBaKUHBI IITyOHHOHN 8 —
10 m.

a) 0)

Puc. 3. TopneaupoBanue yronpHoro miacta 3apsaamu BB

B3priBaHHEM HIYPOB NEPBOrO sApyca Yrojb Pa3phIXISIETCS U
YacTUYHO OTOpachIBacTCs OT 3a00s5, BTOPBHIM SPYCOM BBIMOJHSICTCS
3ajlaya OcllalJICHUS HANPSDKEHUS B NMPU3a00WHON MoNoce I ¢ Ie-
PEMEMIEHUEM 30HBI KOHI[CHTPAI[UH BIITyObh MaccHUBa.

Crnenyromas cxeMa (puc. 4) mpeacTaBisieT coOOH BapHaHT CO-
TpsicaTeIIbHO-KaMy(PIIETHO-OTOOHHOTO B3PBIBHOTO BO3JCHCTBHS IS
MPOBOIMPOBAHUS OTKUMA YIJIl HJIM TOPHOTO yaapa. [ maBHbIM TpeGo-
BaHHEM IIPH STOM SBIISeTcS OOEcIeUeHHE TAaKHMX HalpaBJICHUU pac-
HMPOCTPAHECHUS yJIapHON BOJHBI B MAacCHBE, YTOOBI yrojl BCTPEUH €€
(¢poHTa OBUT KaK MOXKHO OJIMKE K 90 IO OTHOIISCHHIO K IIJIOCKOCTH
MAaKCHMAJIbHBIX HaIIPSKEHUU.

Ha puc. 5 u3oOpakeH OJMH M3 BO3MOXKHBIX BapHAHTOB HCIOJIb-
30BaHUSl SHEPTHHU B3pbIBa U1 YIPABIKIEMOTO OOPYIICHHS KPOBIH B
KPEMKUX TPYIHOOOPYIIAEMBIX MOPOJAaX C IEIbI0 CHUMKESHUS MPOYHO-
CTH U CIIOCOOHOCTH HAaKaIlJIMBaTh YHPYryro sHepruro. M3 aByx Bo3-
MO>XHBIX CITOCOOOB JIE3MHTETPAIMH ITOPOJ KPOBIIH — MEJIKOIIITYPOBO-
IO U JUIMHHBIMHM CKBa)XKUHAMU — IIOCJICJHHMH IPEJCTABILIETCS Mpe/i-
HMOYTUTEIIBHEHN, MOCKOJIBKY MOXKET PEAIM30BBIBATLCS €IE O Hayala
OUYHCTHBIX padoT.
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Puc. 4. Cxema cotpscaTteIbHO — KaMy(IISTHO — OTOOHHOTO B3phbIBa: a — IOJIO-
JKCHUE HEePe] B3PBIBOM; O — ITOJI0KEHHUE MOCIIE B3PhIBa; 1 — 30HA mpeIycMoT-
PEHHOTO OcJIabJIeHUs HANpPSDKSHUM; 2 — 3200 10 BHIEMKH;, 3 — 30Ha 0cJIabJIeH-
HBIX HANPSOKCHU#, 4 — OTOUTHIH yroJib.

Puc. 5. Pacnonokenue cKBa>KMHBI B KPOBJIE:
1 — TpaHCHIOPTHBIN MITPEK; 2 — CJION INIMHUCTOTO TPYHTA; 3 — CKBaXKUHBI; 4 —
YTOJIBHBIN IIJIACT, 5 — MECUYAHHK; 6 — OKOJIOCTBOJIbHBIN IITPEK.

JUmMHa cKBaKMHBI MOXKET MPUHUMAThECA A0 90 M guameTpoM 6-
150 mMm. B pesyrnbTate B3pbiBa TAKMX CKBa)KMHHBIX 3apsI0B MPOUCXO-
JUT JIC3MHTETPANHs CIIOEB KPOBJIM ¢ OOpa3OBaHHUEM CEpHH TPCIIHH
JKEJIaTeIbHO B HANPAaBJICHUHU, OJIM3KOM K JMHUU KPOBJM M IIACTA.
CaMoi MacmITaOHOW TEXHOJIOTHCH, HAIpaBJICHHOW Ha TpeJOTBpaIlic-
HUE TOPHBIX yJAapOB, SBJISIETCS TOPIEAHUPOBAHUE KPOBJIU MacCOBBIMHU
B3pBIBaMHU OOJIBIIIOTO KOJIMYECTBa INTyOOKUX CKBaXKHUH, BHIOypHBac-
MBIX B JIaBaX. 3aps/ibl B HUX pa3MEIaroTcsl MPUMEpPHO Ha 2\3 JITUHBI
(mpumepuo 20 — 25 M), ocTalIbHAs YacTh 3aNOIHICTCS 3a00HKOMH.

IlepBocTenieHHON 3aJa4yed CIIEIUAIMCTOB — B3PBIBHUKOB, 3aHSI-
THIX OpPTaHH3aIMECH OTMEUCHHBIX pabOT, SBIIECTCS ONpEJAC/ICHUE Ia-
paMeTpoB OYpOB3PHIBHOIO HHUKJIA B KOHKPETHBIX T'OPHOI€OJIOTHYE-
CKUX U IPOM3BOJACTBEHHBIX yCJOBMAX. K 4HCIy TakMxX IokasarTesed
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otHOcsiTes: ray6una (£ ), nuamerp (d ) mmypoB (CKBAasKMHBI), pac-

CTOSAHHUC MCXK/Y HHMH (7" ), JJINHA 3apﬂ}I(€HHOﬁ HacTH CKBA’XHUHDBI,

cBoMcTBa mpuHUMacMbIX BB.
Ha puc. 6 mpuBejcHa cxema pas3rpy3ku Hpu3aOOHHON YacTd

YI'OJIbHOTO IIJIacTa CKBa’KMHHBIMHU 3apsia/aMHU I[HI/IHOfI [ , pasMCuICH-

HBEIMH B CKBa)KMHax IiIyomHol Z . Jlo Hayana paGoT 1o OypeHHIO U

B3PbIBAHUIO CKBAXXKHUH KapTHHa HAIIPAKCHHOI'O COCTOSHHUA npn3a60f[-
HOM 4YacTH IIjIacTa BhIIVI AT CIICAYIOIIITUM o6pa30M. 3a cuyer pcllakca-
104041 HaHpﬂ)KGHI/Ifl (a TaK¥XKC )lerasaunn) Y4acCcTOK IlJIaCTa Ha I‘JTY6I/IHC,

pasroit C (pue. 1), HAXOQUTCSI B COCTOSHHH HEPABHOMEPHOM pas-
TPY3KU OT O  JIO 3HAYCHHS Ha JIMHHUH 32009 O <0 . 3a 5TOi 30HOU
y4acTOK IUIacTa JJIMHOM X —C HCHBITHIBACT HAIIPSIKEHUS, IPEBBI-
Iaronue O , T.€. SBJIIETCS YacThIO 30HBI KOHUEHTPAlMH HaIpsiKe-

HUUA OT O 0 O . Bech yyacTok IUTacTa Ha TIyOMHY X IpejacTaB-

JSIET co0O0# 30HY KOHIICHTPAIIMU HANPSIKEHUN M JIOJDKEH OBIThH IOJI-
BEPTHYT pasrpy3Ke MyTeM oOpa30BaHHs TPEIIUH ¢ IIOMOIINBIO B3phIBa-
HUS 3apSKEHHBIX CKBaXXMH yAApHOU BOJHOMN IMJIMHIPUYECKOU YaCcTU
U JABYMS HMITYJIbCAaMHU BJOJIb OCH OT TOPLEBBIX YacTeH 3apsja. Takum
oOpasom, JiIs Toro, 4ToOBI pa3MecTUTh 3apsa BB B 30He koHIEeHTpa-

UM HanpsDKCHUH X |, HEOOXOJAMMO OYpUTh CKBa)KMHBI Ha TIIyOHHY

Z (puc. 6), paBHYIO IIMPUHE 30HBI PA3TPY3KH Z 32 BEMMETOM JJIHHEI

y4acTKa [

30HBI TPEIMH HUIMHIAPHYECKON YAaCTH yAAapHOM BOJHBL: [ — 30-
Ha TPEIIMHOBATOCTH, BbI3BaHHAS JEUCTBHEM TOPLIEBOM YacTH 3apsijia;
[ — ymna 3apsKCHHOM YacTH CKBaXKUHBI, paBHa [ =Z —1 [ >c .

ComnocraBisist popMyIibl 7 U 8 BUIUM, UTO IIMPHHA 30HBI MaKCH-
MyMa HampsbkeHHil B 5—5,4 paza Oonbllie IIMPHUHBI Pa3rpyKCHHOU

Hpn3a6oifmoﬁ 30HBI IIJIacTa C . Takoe OTHOIIIECHHE HE MOKET BHIIIOJI-
HATBHCSA 1IPH JFOOBIX HCXOJHBIX XapaKTCPUCTHUKAX T'OPHBIX IIOPOA, I'Iy-
OHMHAaX 3aJIeraHus IJIACTOB U UX MOIITHOCTH. B T1abmx. 2 IPUBCJICHBI HC-
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KOTOpBIE PEKOMEHYEMBIE MTapaMETPHI /I B3PBIBHOU pas3rpy3Ku IIjia-
CTOB MaJIOH MOIIHOCTH B 3aBHCHMOCTH OT BeiuyuHbl C .

SIS SIS

Puc. 6. Cxema pasrpy3Ku yrojibHOTO npu3aboiHoro MaccuBa ckBakunsl [ IMM

sabolika

3apsiiaMu: Z _ JUIMHA CKBAa’KUHDL, [ _ nuna 3a60iKku; Z — — 30HA pasTpys-
KU, 7' =2F — pacCTOSHME MEKAY CKBaKMHAMK, ! — paJMyc TpEIUHBI
Tabiuua 2

PexomentyeMble mapaMeTphbl B3pbIBHBIX CKBAKHH B 3aBUCHUMOCTHU OT IIUPUHBI
npu3a0OMHON 30HBI peIaKCalK HAMPSDKSHUM B IJIACTE

Iupuna 3ouwl pasrpysku wiacta C v | 1,0 | 1,5 | 2 | 2,5 | 3,0 | 3,5
JliMHa CKBaXKMHBL Z M 8,5 9 10 | 11 | 12 [13.,5

Timuna 3a6oitku | 351 4 5 5 5 5

JlmMHa 3apsOKSHHON YaCTU CKBasKUHBI
I 5,0 | 5,0 | 5,0 | 6,0 7 8,5
Omuomenue Z x C 8,5 6 5 4.4 4 |3,86
Pa3nuiia mo cpaBHEHHIO C paCYSTHOM 11O 157|111 | 0,93 | 0.81 | 0.74 | 0.71
¢-nam (7,8), pa3

Kak BugHO 13 TaONUIBL, COOTHONICHHE PAa3MEPOB 30HBI KOHI[CH-
TpalMU HAIPSXKEHUM K 30HE pa3rpy3KH MOKET U3MEHAThCA B 2,2 pasa
IIPU U3MEHEHHUU [IUPHUHBI 30HBI pa3rpy3ku B 3,5 pasa.

29




OjHako TabiHIa COACPIKUT JIaHHBIE IO OTPAHMYCHHOMY JHaIna-
30HY BapHaHTOB (YCJIOBHH 3aJicTaHUs, CBOMCTB MOPOJ), IIOSTOMY He-
00XOJJMMO HX YTOUHSTH B KaKJIOM KOHKPETHOM CIIy4ac.

CrnenyromuM BasKHBIM TapaMETPOM SIBIISIETCS PACCTOSIHHE MEXK-

Ay ckBaxxkuHamMu '’ . Oto pacCcTOAHUC JIOJDKHO BLI6I/IpaTbCSI TaKHUM,

YyT1oOBI O00CCHEYUTh HAPYIICHUE MEKCKBAXKHHHOTO MPOCTPAHCTBA
TPEIMHAMH Pa3pblBa ¢ MEPEMEIIEHUEM 30Hbl KOHI[CHTPAI[UHU HAIPSI-
JKEHHH BIIIyOb MaccHBa Ha pacCTOSHHE, paBHOE oOpa3oBaBIICHCS 30-
HE pasrpy3Ku.

PazmMepsl 30HBI TpemuHOOOpa3zoBanus (7 ) BOKPYT 3apsja mps-
MO IPONOPLHHOHAIIBHBI PAaJAUYyCy CKBa’KMHBI (3apsijia), U HEIMHEHHO

M3MEHSFOTCS B 3aBHCHMOCTH OT BHyTpHcksaxunHoro (I ) | roproro
(P ) u maposoro (P ) maBjcHUil ¥ CONPOTUBJICHUSI TOPHOU MOPOIBI

pa3pbiBy (O ). DTOT mapaMeTp MOXKET OBITh HAWJACH U3 BBIPAKCHUS

[7]:

2P —P +o0
ro=r (11)

P +o

3CCh P - BHeniHee COIIPOTHBJICHHUC I[G(i)OpMaI_[I/IﬂM Ha I'paHUIIC 30HbI

TPCHIUH, OHO 3aBHCHUT OT I'OPHOI'O H IIApOBOTO AABJICHUA U IIOPUCTO=
CTH CJICAYIOIIIUM o6pa30M:
P =P (1-n)-P -n, (12)

rac: ' — paanyc cKBayKMHBI (3apsija);
G — BPEMEHHOE COIPOTHUBIICHUE MOPOJIHI (YITIA) Ha pa3phIB.

IIpoanamusupoBaB cootHomienus 11, 12 BuauM, 4TO IOJIB30-

BaThCsl MMH JUIA HAXOXKJACHHS TPeOyeMOTo pacCTOSHUS (r) 3aTpya-
HUTEIIHO U3-32 CJIOKHOCTH ITOJYYSHHS! HEKOTOPBIX HCXOJHBIX JaH-
HBIX: MIAPOBOT0 BHYTPUCKBAa’KUHHOTO JIaBJICHUS, a TAaKXKE OTCYTCTBHE
yueTa BIIHMSHUS ra30BOW KOMIIOHEHTHI YIJI1 (KpOBJHM), YIIa IajCHUS
mJacTa, €ro MoIHocTH. KoauuecTBO TpEIHH, BO3HUKAIOIIHUX BOKPYT
B3PBIBACMOI CKBa)KHHBI, OOPATHO MPOMOPIIMOHATIHFHO MOBEPXHOCTHOM
SHEPTHH MOPO/JIbL, KOTOpasi BO3PACTAET C YBEIUMUCHHUEM IIJIACTHYSCKUX
CBOHMCTB. DTOT (PaKTOP MOKET OBITH YUTCH YaCTHYHO uepe3 ko3¢ du-
nueHT [lyaccona, Ho B opmyrne (11) on He Hamen otpaxenus. [lo
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STOM IPUYUHE, PABHO KaK M IO JPYTHM BBIIIECYKa3aHHBIM, JIAHHBIC
nojicueTa ¢ ucmojb3oBaHueM ¢opmyisl (11) MOryT CIyKUTh JIMIIb
JUISl KAUECTBEHHOM OL[EHKH, a METOJAMKH IOJIYYEHHSI KOJIMUECTBEHHBIX
MoKa3aTeJIeH Mo UIeKaT JalbHenmien pa3paborke. IIpu Tom criemyer
VYUTHIBAaTh Ba)XKHOCTh KOHKPETH3AI[UH IPOYHOCTHBIX U JUHAMHYC-
CKUX XapaKTEPHUCTUK TOPHBIX IOPOJ HEMOCPEACTBEHHO B pallOHE Be-
JeHUSI OypOB3PHIBHBIX Pa0OT, ©UMes B BHUJY, YTO, HAIIPUMED, BPEMEH-

HOC COIIPOTHUBJICHUC IIOPO/J CIKATHIO (O- ) IIpu BCCCTOPOHHCM Ha-

I'PY’KEHUHM B HECKOJIBKO pa3 IPEBBIIIAECT 3TOT IMOKA3AaTEIDb IIPU OJIHO-
OCHOM cikaTuu. OIIpeACICHHYIO POJIb UTPACT TAKKE aHU3OTPOIHS, B

X
yacTHOCTH, KO3(pduiueHt anmzorpomuu (K =X—) aHTpalUuTa II0

npoyHocTu cocTaBiieT 0,66, aneBpoymTa 0,75, ciaaHIa IEeCYaHUCTOTO
0,65; o koadduriuenty [lyaccoHna 3TOT caHen XapakTepHu3yeTcs Ko-
sdpuruenrom K =0,54-0,86 u 1.11.

B oTaenpHBIX ciyyasx, NpH paboTaX IO B3PHIBHOH pa3rpy3Ke
MOPOJTHBIX M CMEIIAHHBIX 3a00€B, MOXKHO PaJHyC 30HBI TPEIIHH BbI-
YUCIIUTh U3 H3BECTHOI'O COOTHOIICHUSI, OIUCHIBAIONIETO 3aKOH Iajc-
HUSI HAIIPSDKCHUHM ¢ pacCTOSHUEM:

r
o =o|o| . a3

K

A€ 6 — HalIpSXKCHUC Ha CTCHKE CKBa>KUHBI,

I — TEKyIllee pacCTOSIHUE.

Ecmu npupaBHATEP ¢ K BEIHYHMHE IPEACIBHOIO PaguabHOTO
HaIpPSDKEHHSI, CIMIOCOOHOTO BBHI3BaTh OKPY)KHBIE PACTATUBAIOIUE Ha-
HNPSDKEHHUS, PaBHBIE WM IPEBEIIAIONIUE IPE/E POYHOCTU Ha pa3-
PHIB, TOT/Ia 3HaUCHHE ' OyAeT paBHBIM paJUyCcy 30HBI TPEUIHH 7
Brmusiuue roproro aasienus (£ ) Ha 3aMephbl 30HBI TPEIIUH B yTOJIb-

HOM MaccuBe B paborax [7] mpeasaracTcsi YYHUTHIBATH CJICIYEOIUM
COOTHOILICHUEM:

1,06-10
P)=0,0487r [ ——
r ) S (14)
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rje 7 — pa3sMephl TPEIIHH BOJHM3U CBOOOJHOU MOBEPXHOCTH (IIpH
P <10 IIa). B paGore [8] mpuBeJcHbI 3HAYCHHS HTOrO IOKA3aTEILI

JUISL pa3IUYHBIX TOPHBIX MOPOJ: B U3BecTHsKax (50,62 — 56,83)7 | B

necuanukax (41,53 — 53,57)7 , B yrauceteix cimannmax 51,57 uw T

Opunako ¢opmyiry (14) He Beerjia MOKHO HCIIOIb30BATh H3-3a CJIOXK-
HOCTH TIOJIyYCHHS! HKCICPUMEHTAIBHBIX KO3((UIHECHTOB, IO3TOMY
napaMeTphbl OYpOB3pHIBHBIX paOOT NPUHUMAIOT, IIIaBHBIM 00pa3oM, Ha
OCHOBE OIIBITa UX BBIIIOJIHEHHS, 110 MEPE YTOUHEHUS HCXOHBIX Iapa-
METPOB U aHaJIM3a PE3yJIbTaTOB.
W3 yncna TEXHOIOTHYECKHX MEPONPUITUH 1O OOpHOE ¢ TOpHBI-
MH yJapaMH MO>KHO Ha3BaTh TPU IJIaBHBIX METOJA, ¢ IIOMOIIBIO KOTO-
PBIX MO’KHO BO3J/ICCTBOBATh Ha MEXAHM3M 3apOKJCHUS H IPOSBIIC-
HUsL cOOBITUS: a) YIpaBJICHUE KPOBJICH C IMOMOIIBIO 3aKJIaJKH BBIpa-
OOTaHHOrO MPOCTPaAHCTBA, 0) PErylIHpOBaHHE MPOIEcca HAKOILICHHS
U BBICBOOOXK/JICHUSI YIIPYTOH SHEPTUU Yepe3 ONMTHMU3AIUIO CKOPOCTH
HOJBUTaHUs 3a00s; B) MPHU SKCIUIyaTalldd TPYNIBI IIACTOB MEPO-
IPUSITUSL, CBSI3aHHBIE C MCIIOJIb30BAaHUEM 3aIlUTHHIX IIACTOB B BOCXO-
JSTIEM, HUCXOJIAIIEM U CMEMIAHHOM IOPSIAKE OOpabOTKHU IIJIACTOB B
cute. Ha mocnegueM Meto/ie octaHoBUMCEs OoJiee A€ TaIbHO.
Co3aaHne 3aINHINEHHOI 30HbI MYTeM Pa3padoTKH 3aIHT-
HOro mJjacra c omnepe:xeHueM. CyIIHOCTb METOJa 3aKJFOYAETCI B
TOM, 4YTO HpPHU Pa3pabOTKE CBUTHI IJJACTOB BBIOUPACTCS 3aIl[MTHHIM
IJIaCT, PACIIOJIOKECHHBIH HaJ — IMOJ{ — JIMHOO0 MEX]Y YIapOONacHBIMH
IJIacTaMM, (4acTO OH SIBJISIETCS HEKOHJUIIMOHHBIM II0 MOII[HOCTH HJIU
IO KauyecTBY YIJIs), KOTOPBIA pa3zpabaThIBACTCS C ONEPEKCHHEM, UTO
IIO3BOJSIET YMEHBIIMTH IIPOSIBIICHUE TOPHOTO JABJICHUS, YIYUIIHUTH
yCIIOBHSL OTPAa0OTKU CBUTHI IIIACTOB, B YACTHOCTH JUI OOJICTYCHHS
HOJAJIepXKaHHUS BHIPAaOOTOK, a TaKXKe 3a CUET YACTHUHOW JIerasaluu
pa3pabaThIBa€MBIX CMEKHBIX IUIACTOB paboueii MomHocTU. | TaBHON
3aJja4eil MPOEKTUPOBIIUKOB, NIPEAYCMaTPUBAIOIIUX PEAIM3AIUIO JaH-
HOTO METOJIa, SIBIIIETCS YCTAHOBJICHHE OUEPETHOCTH OTPAOOTKH TPYIIII
IIJIACTOB B CBUTE M OTACIBHBIX IJIACTOB B IPYIIIE, a TAKXKE HAXOXK/]IE-
HUE MapaMETPOB 3al[UIICHHON 30HBI IMO3aJH OYHUCTHOTO 3a00s 1Mo 3a-
IUTHOMY IIJIACTy, B YaCTHOCTHU JOIYCTHMOM MOIIHOCTHU MEXKyIIJIa-

ctba (7 ) u ap. Ha puc 7 u 8 u306paxkeHbl CXEMbI PA3BUTHS OYHCT-
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HBIX paboT 3al[UTHOM H pabOYHUX IJIACTaX BKPECT MPOCTHPAHUS (pHC.
7) u o npoctupanuro (puc. 8).
) 5)

OracHbIA
[IacT

OnacHBIH
ILIacT

, _ " . = 10" 3AIMHTHBI
SamIHTHBIT - IIIacT
ILIacT

_ . OMNacHRIH
OnacHeI R 7

! MacT
Z o & / IIIACT S y/ ¢
SN g

@ 3 L N

Puc. 7. Cxemnl k OIIPCACIICHHUIO I'PAaHHUII 3alllUIIICHHBIX 30H Ha pa3pe3C BKPCCT
IIpOCTUPAHHUA: a4 — IIPHU BCACHUHN pa60T Oe3 ICJIINKOB Y BCHTUIEIMHUOHHOI'O T'OpH=-

30HTA Ip /1 He Gomee 100 M, h we 6omee 60 m, L =0,6H ;6 — U BEJICHUM

pabor ¢ nemukamu mpu 7 = 0,7a, no e Gonee 100 M, 7 = 0,54, Ho He Gosee
60 m

Ha »Tux pucynkax /1 — 310 riryOuHa, HaUMHAS ¢ KOTOPOW MOS-

BUJIMCH TOPHBIC V/aphl, a — 3allUTHAs 30HA, /1 ,/1 — MOIIHOCTH MEXK-
AymiacTdé (o 1nojpabaThlBAEMOro W HajApabaTHIBAGMOrO ILIACTA).
CxeMoOM, U300paKCHHOM Ha pHC. 7, MOXKHO IOJb30BATHCSH, CCJIH
a<l2(H +h) npu nogpaborke, u a <1,2(H —h) npu HagpabOTKE.
3aBUCHMOCTD I OLPEIACICHUSA AOIMYCTHMOW MOIHOCTH MEK-
xymonacths (/7 ), npu KoTopoit obecneynBaeTcss COXPAaHHOCTD IO
pabGoTaHHOTrO IJIacTa JUIs MOCIICAYIOIMIEH OTPabOTKH, UMEET BHI
h =h 26mcosa, (15)
IJI€ M — MOIIHOCTH [OIPabaThIBAIOLICTO (3AIUTHOIO) IUIACTA, M;

o = yroi najienus miacta (ot 0 7o 70 ).

CreneHb BIMSHUS MOIIHOCTH 3aIl[UTHOTO IIJIAaCTa Ha MPOSIBIICHUE
€ro 3alllUTHHIX CBOWCTB (XapaKTep 3aBUCHUMOCTH pa3MEPOB 30HBI pa3-
IPY3KHM M UHTCHCHUBHOCTU CHUJKCHHS HAIPY30K B HEH) OIPEJCIBICTCS
COOTHOIIICHUEM MOIIHOCTH IIJIJaCTa U NIUPUHBI BHIPAOOTAHHOTO IIPO-
cTpaHCTBa. MOXKET CIYUHUTHCS, YTO B OJHOM ciIydae OTpadOTKa BeCh-
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Ma TOHKOTIO IIllIacTa 6y,Z[€T ,Z[OCTaTO‘{HOﬁ AJIA 3alllUTBL, @ B APYIroOM OT-
pa60TKa Ijacra CpC}IHCﬁ MOIITHOCTH H@}IOCTaTO‘{HOfl.

th:'1 i
/ OrnacHbI1
L L P i o, sl
' IACT
Cp =60 T
v 1 3alHTHLI
S B ! W e ey e ——
B &y L | mmact
450 / o -
5 OmacHBIi
E}é B e~ =~
IUIACT

&2
Puc. 8. Cxema k OIIPCACIICHHUIO pa3MCpOB 3aIl[HIJ_[CHHOﬁ 30HBI I103aAd OYHUCTHOTI'O
3a004 1o 3allfUTHOMY IIJIACTY

IIpu BBIEMKE IO CXEME HCIIOJIL30BAHMS 3AIMUTHAIX IJIACTOB IIO
IPOCTUPaHHIO (PHC. 8) JTONMYCTUMBIE OIEPEKEHHUS 32005 HTOTO ILIACTA
110 OTHOLIEHHIO K 3alMINAEMBIX, JOJDKHO HAXOJMTCH B CIICAYFOLIUX
npeeax:

MuHUMaIbHbIE: b =0,6h,b =h ;

MakKcHUManbHble: b =(H + h)ctgy ;b =(H —h)ctgy (16)

Kak yIoMHHAJI0Ch BBIIIE, IIPH PEIIEHUH BOIPOCOB >(PEKTHBHO-
I'0 HCIIOJIb30BaHKs 3aIUTHHIX ILUIACTOB JOIYCKAeTCc IPUHMMATDL BOC-
XOJAIIMI, HUCXOJAIIUM JTMOO CMENIAHHBIA MOPSAJIOK OTPabOTKHU ILjIa-
cToB. IIpH HHCXOMAIIEM MOPAJKE OTPAOOTKH STaKEeH HPEAIOYTCHHE
CIIEAYET OTAABATh HHCXOJAIEMY U CMEIIAHHOMY (ABOMHAS 3aIl[UTA)
IOPSAIKY OTPaOOTKH IJIACTOB, TaK KAK IPH 5TOM JOCTHIacTCs 3al[HTa
ONACHOIO IIACTA B IPEEIaX BCEro 3Taxka. MoXKeT 0Ka3aTbes BBITO /-
HOM U Gollce Ge3omacHoN 0TpabOTKa 3alIMTHOTO IIACTa OJHOBPEMEH-
HO B IpeJeiax JABYX sTaxkel. IIpu oTpaboTKe 3Taxkel B BOCXOISIEM
nopsajake 6ollee paUOHAIBLHBIM ABJIETCA BOCXOMANIHIA IOPAIOK OT-
pa6orku 1macToB. OJHMM U3 BapHAHTOB SBJIIETCA OIEpEKAIOIas Ha
STa)ke pazpaboTKa 3alMTHBIX IUIACTOB, C TEM, YTOOBI BHIHMMAThL BUO-
pOONAacHBIE IUIACTHI MOCIE IOAPAGOTKH IUIACTAMH HHUYKEJIEIKAIIETO
3TaXa.

PaccMOTpEHHBIE CXEMBI IIOPAAKAa OTPaOOTKH ILIACTOB IIPHMEHSI-
IOTCSL B KOMILIEKCE ¢ APYITMMH MEPOIPUATHIMH JIOKaJIbHOTO XapaKTe-
pa, HaIpaBJICHHBIMH Ha HEMTpaJM3alHIoO JTH00 CHHKEHMS OIIaCHOCTEMH
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B IOJITOTOBUTENBHBIX H OYHCTHBIX BHIpaOOTKaxX (B3pHIBHAS, XUMHUYE-
cKasl, THApoMeXaHuyeckasd oOpaboTka IMOpO]| KPOBIM H YTOJBHOTO
mJiacTa UX KOMOMHAIIHH U MHOTHUE JIPYTHE).

BriBoabl.

1. BaXHPIM MOMEHTOM B pa3pabOTKE METOJIOB IPOTrHO3a yia-
POOIACHOCTH U MPEJAOTBPANICHUS TUHAMHYECKUX COOBITHH SBIISICTCS
MOJIYYCHUE MAKCUMAJIbHO JJOCTOBEPHBIX HCXOJHBIX MapamMeTpoB ¢u-
3MKO-MEXaHHUUECKUX XAPaKTEPUCTHK I'OPHBIX MOPOJ, (KpOBIH, YIJIL),
peaJbHON HANpPSKCHHO-/IE(POPMAIHOHHOW KapTHUHBI B IPH3a00HHOM
npoctpaHctee (puc. 1, ¢-1p1 4 - §).

2. OJHUM U3 METOJIOB CHIXKCHUS YAapOOIacCHOCTU IPH pa3pa-
OOTKE CBUTHI IJIACTOB MPEJIOKEHA IOCIIEJOBATEIILHOCTh padoT, MpH
KOTOPOH BBIOHpAETCs ISl MEPBOOUEPETHON SKCILTyaTaI[UU 3aIl[i THhIH
IJIacT, pacliojlaraéMbli Ha/Jl, O/ UM MEXAY OMAacHBIMHU ILIACTaAMH.
OTO MO3BOJSIET CHU3UTH IPOSBIICHUS TOPHOIO JaBJICHHS, T'a30HACHI-
IICHHOCTh CMEXKHBIX IIACTOB, PETyIHPOBATh MPOIECCHl HAKOIJICHUS
U BBICBOOOXK/ICHUS yIpyro# sHepruu. [ [puBeaeHbl mapamMeTpsl gomyc-
TUMOM MOIIHOCTH MEXYIUIAacThs, 3all[UIacMOi 30HBI U T.I. (puc. 7,
).

3. VYcraHoBieHO, 4TO 3((EKTUBHBIM METOJOM CHIKCHUS
OIIaCHOCTH BO3HUKHOBEHHS TOPHBIX YJIapOB, KaK CJICJICTBUS MPUTOKA
SHEPTHH U3BHE B MPU3a00HWHYIO 30HY M CO3JIaHHS OYaroB KOHI[CHTpa-
I[UU YIPYTHX CHJI O KPUTHYECKHUX YPOBHEH, SBIIETCS B3pBbIBHAS 00-
paboTKa yIiisi ¥ BMEIIAIONIHUX MOPOJI B pallOHE TOPHBIX BHIPAOOTOK 3a-
psagaMu KaMyQJIeTHOTO, KaMy(IeTHO-OTpsIcaTeIIbHOTO, KaMy(IieTHO-
OTOOMHOTO JICUCTBUS, TOPIIETUPOBAHHUS U JIP.

CnMcok JiMTeparypbl

1. Chudek M. Geomechanika z podstawami ochrony srodowiska gornic-
zego 1 powierchi terenu / M. Chudek. — Geirvice: Wyd. Politechniki seaskie;,
2002. — 637 s.

2. PacueTHBIE METOJIBI B MEXaHMKE FOPHBIX yJIapoB M BbIOpocoB / M1.M.
IleryxoB u ap. — M.: Henpa, 1992. — 257 c.

3. Bosk O.A. Ilporno3yBaHHs TipChbKUX YIapiB 1 KPUTEPIiB OI[IHKH y/ia-
pouebesneku / O.A. Bosk // IIpoOiiemu oxopouu 1paii B Ykpaiui: 30ipHUK Ha-
yKOBHUX IIpalb. — 2012, — Bum. 22. — C. 80 — 89.

4. Bosk O.A. IIporuozupoBanue ropHbIX yJapoB Ha OCHOBE YHEPreTH-
yeckoro kpurepus / O.A. BoBk // Yroib Yikpaunsr, 2012, Ne 3. — C. 25 — 27.

35



5. TlocoOwue ass ciry>:k6 MPOTHO3a U MPEJAOTBPAIICHHUS TOPHBIX yAapOB Ha
maxrax u pyaaukax. — M.: Heapa, 1995. — 240 c.

6. BoBk A.A. Pa3BuTue sHepreTHKH B YKpaHHBI ¢ YUETOM TEXHOTEHHOM
U sKonoruueckoi 6ezomacHoct / A.A. Bork, JLU. Jlememnyk, 10.W. Ilynbra. —
K.: HHUMIIBOT, 2011. — 220 c.

7. Muxamoxk A.B. TopnegupoBanue U UMIYJIbCHBIN THAPOpa3pHIB ILIa-
cra/ A.B. Muxamok. — K.: HaykoBa mymka, 1986. — 208 c.

8. [BoBk O.0O., Icaeuko B.M., Kpageus B.I'., Bosk O.O.(mo0:1.)]: [MOHO-
rpadis]; Hamionaneuuii nemaroriunuii yuiBepcureT iM. M.IL. Jlparomanopa. —
K.: Bux — Bo HITY im. ML.IL Jlparomanosa, 2011. — 543 c.

CtaTTa HagiinUIa 10 pegakmii 26.10.2013.
PexomengoBano 1o apyky a-pom TexH. HayK M. M. I puieHkoBum

H.C. Pemes, O.0. BoBk, B.B. Banniuna

HamionanpHuit TexHI4HUM yHIBepcuTeT YKpainu «KI1I», m. Kuis

VY cTaTTi pO3IIISIHYTI MUTAHHS IPOTHO3YBAHHS 1 3HUKCHHS HEOC3IEKH BU-
HUKHCHHS 1 PO3BUTKY AMHAMIYHUX IPOIIECIB; 3aMponoHoBana eeKTHBHA cXeMa
BEJICHHS TIPCHKUX POOIT, IO JO3BOJIIE MOHU3UTH MPOSBH TIPCHKOTO TUCKY, ra-
30HACHYCHICTh CYMDKHHX ILIACTIB, PETYTIOBATH MPOIECH HAKOMHYCHHS 1 BHBI-
JIbHEHHS MPYKHOI SHEeprii; BUOpaHU#l e(peKTHBHUIT METO/T 3HIKECHHS HeOS3MEeKH
BUHHUKHEHHS TIPCHKUX yAapiB BUOYXOBOIO 0OpOOKOIO BYTUIIA 1 BMIIIYIOUHMX IO-
piI B paioHl TIPCHKHUX BHPOOOK 3apsaamMu KamydueTHoi, kamydieTHo-
cTpyiyrouoi, kamydaeTHO-BIAOIHHOI 11, TOpIEAyBaHHsA Ta 1H.

KmiouoBi cjioBa: mpykHa eHeprisd, BUOyxoBa oOpoOka, TipchbKHil THCK,
JTUHAMIYHI IPOI[ECH.

N.S. Remez, O.0. Vovk, V.V. Vapnichna

National Technical University of Ukraine “Kiev Polytechnic Institute”, Kiev

The questions of predicting and reducing the risk of dynamic processes
were investigated; an efficient scheme of mining, which allows reducing the
manifestations of rock pressure, gas saturation of adjacent layers and regulating
the processes of accumulation and release of elastic energy was proposed; an ef-
ficient method of reducing any risk of rock bursts by explosive processing of
coal and enclosing rocks was chosen.

Keywords: clastic energy, explosive processing, rock presser, dynamic
processes.
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