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PA3ZPABOTKA METOJ10B NPOI'HO3UPOBAHUA U CHU-
AKEHUSA OITACHOCTU JTUHAMHUYECKUX TPOLUECCOB B
YIOJbHOM MPOMBINIJIEHHOCTHU

B cTarbe paccMOTpeHbl BONPOCHI MPOTHO3UPOBAHUS M CHUKEHUSI ONACHO-
CTH BO3HUKHOBEHMSI M Pa3BUTHUSl JUHAMUYECKHUX MPOLECCOB; MpeasioKeHa 3¢-
(deKkTHBHAs cXeMa BEJIEHUS TOPHBIX padOoT, MO3BOJSAIONMIAS CHU3UTh MPOSBICHUS
TOPHOr'O JABJIEHUS, TA30HACHIIIEHHOCTh CMEXHBIX IJIACTOB, PEryJupoBaTh Mpo-
LECChl HAKOIIEHUSI W BBICBOOOXKIECHMSI YIPYroil sHepruu; BblOpaH 3¢ (exTuB-
HBIA METOJ CHI)KCHHUSI OMACHOCTH BO3HHKHOBEHHSI TOPHBIX yIapOB B3PBIBHOI
00paboOTKOM yriisi 1 BMELIAIOLIMX MOPOJ B pallOHE TOPHBIX BhIPaOOTOK 3apsiaa-
MU KaMmy(}JaeTHOro, kaMy(JaeTHO-COTpsiCaTelIbHOro, Kamy(}ieTHO-0TOOMHOro
AEeMCTBUS, TOPIICAUPOBAHUS H JIP.

KiroueBsble cioBa: ynpyrasi SHEprus, B3pblBHasi 00pabOTKa, TOPHOE J1aB-
JIEHUE, TMHAMUYECKUE TIPOLECCHI.

OOu1ast TeHICHIUS Pa3BUTUS YTOJIbHOM MPOMBIILICHHOCTH J{OH-
Oacca, NpuBOJsIAsl K BBIHYXJIECHHOMY YBEIMYEHUIO TIYOUMHBI pa3pa-
OOTKHM YrOJIbHBIX 3QJI€KEH, CTAaBUT, B KAYECTBE OJHOM M3 IJIaBHBIX Ha-
YYHO — TEXHUYECKUX MPOOIIeM, IpodiiemMy 3a0J1arOBpeMEHHON OLIEHKH
Y IIPOTHO3a YJIapOONAaCHOCTH, CBOEBPEMEHHOE BBISIBICHUE MECTOPOXK-
JICHUH C YTPO30M BOSHUKHOBEHMUS OMACHBIX JUHAMUYECKUX SIBIICHUM.

CornacHo onpeaeieHrI0 BeIyIMX YYEHBIX B 00JIaCTH reoMexa-
Huku (IleryxoB .M., 3opun A.H., [Tonstnckuit C.A. u Jip.) TOpHBIA
yaap, Kak OJHO M3 JUHAMUYECKHX MPOSIBICHHM, COIMPOBOMKIAIOIIUX
BBIEMKY TOPHOM MAacChl B TIOJA3E€MHBIX YCJIOBUAX, €CTh PE3YJIbTAT pPa3-
pYIIEHUS TPEACIbHO HANPSKEHHOM YacTH MAacCHMBa TOPHBIX MOPOJ B
30HE BJIMSIHUS, BOSHUKAIOIIETO MPU YCJIOBUAX, KOTJa CKOPOCTh U3MeE-
HEHUSI HANPSXKEHHOTO COCTOSIHUSI B 3TOW YaCcTH MPEBBIIAET CKOPOCTh
peJlaKkcaluy HANPsKEHUW B HEU.
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bonpuryto posib urpaer paspabOTKa MEpPONPHUATHI MO palmo-
HaJbHOMY YIPaBJICHUIO F'€OMEXAaHUYECKUMHU MPOLIECCAMH, CIIOCOOCT-
BYIOILIUMHU CHHM>KEHHUIO HAIPSKEHHOCTH B MOPOJAHOM MAaCCHBE WIIH
IJ1acTe yrisi, MyTeM MepeMENIeHUsI 30Hbl OMOPHOIO JABJICHUS BIIIyOb
MaccuBa U T.l. B pe3ynbraTe 00001IEHU U aHAIM3a MPAKTUYECKOTO
Marepualia CHelUualuCTaMi BbIPAOOTaHBbI Pa3HOOOpPA3HbIE KPUTEPUU
OLICHKH CTENEHU YAapOOINaCHOCTH U METO/bl MX JIOKAJIU3ALUH C JOBE-
JeHUEeM 10 0€30MacHbIX YPOBHEH MHTEHCUBHOCTH. Pa3zymeercs, usy-
YUB HAIPS)KEHHOE COCTOSIHUE HETPOHYTOIO MAacCUBa TOTO WM MHOTO
MECTOPOK/ICHUSI, HEBO3MOYKHO CEPHE3HO CTABUTH BOIPOC O MPOTHO3E
CTEIIEHU €ro YJIapOONacHOCTH M BbIOOpPE OOIIMX MOJAXOJOB K €ro
0e3onacHoil pa3paborke. [loMHUMO pa3IMYHBIX KPUTEPUEB OIECHKU
CKJIOHHOCTH K TOPHBIM yJlapaM, OIMCaHHbIX HaMH B padore [3] cieny-
€T YIOMSAHYThH €Ile HECKOJbKO MPU3HAKOB, OCHOBAHHBIX Ha OIpeJe-
JIEHUW KPUTUYECKUX YPOBHEW TI'paBUTALMOHHBIX HAINPSIKEHHU B He-
TPOHYTOM MACCUBE B COYETAHUU C HEKOTOPBIMU XapaKTEPHBIMHU CBOW-
CTBAMH MOPOJ.

Tak, Ha OCHOBE aHaJIM3a OOLIMPHBIX MPAKTUYECKUX MATEPHUAIIOB,
YCTaHOBJIEHBI Psii TPABUTALMOHHBIX W IHEPTETHUUECKUX KPUTEPUEB,
MO3BOJISIFOIIUX OLEHUTh BEPOATHOCTh BO3HUKHOBEHUS JUHAMHUYECKUX
npoueccoB. OQUH M3 HUX — FEOMEXaHUYECKUM IOKA3aTeNb YCIOBUM
3aJI0KEHUSI BBIPAOOTKM — OCHOBAH HAa COOTHOILIEHUH FPaBUTALIMOHHO-
ro JJABJICHHS Ha TUIACT U MPOYHOCTH YIJISI HAa CHKaTHE:

K, =P (1)

min

cotc

rjae H,— riayouHa, Ha KOTOPOW 3amMe4yeHbl MPU3HAKU TaKUX IPOsBIIC-
HUMU;

p— TPABUTALIMOHHBIN TPAJIMEHT, KOTOPBIX IS HEKOTOPBIX CJIaH-
LIEB SIBJISICTCSI MPOYHOCTHIO Ha cxatue 10 18 Mlla Haxoautcs B mpe-

nenax (24,3-25,6) U1t MECYaHUKOB npu MPOYHO-

M

,,.— MPOYHOCTH Yyriisg Ha cxarue, MlIa.
N3 (1), 3Haa mkany 3HadeHud K, MOKHO TMOJYYUTh 3aBUCH-

MOCTh MUHUMAJIbHOM ry6unsl (H™)):
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min K min Gco/c
Hy™ = : (2)

Jo,
B ycrmoBusix 3ameranusi yrojibHbIX IJIACTOB HA YMEPEHHBIX TIIY-

OMHaxX TPaBUTAIMOHHBIN T'PaJMEHT MOXKET OBbITh MPHUHAT B CPEIHEM

PaBHBIM a5KPa.

M

Jlnst ycnoBuid pa3paOOTKU MOIIHBIX YTOJbHBIX 3anexken (6 — 15
M) B 3aBUCUMOCTH OT KpernocTH yris K, MoxkeT uameHsThest ot 0,25
1o 0,8 (tabm. 1).

Takyro OlLIeHKY, HapsAly ¢ IPYTMMH METOJAaMU MPOTrHO3a, MOKHO
OCYHIECTBJIATH MEPE] HAYaJIOM MPOEKTHUPOBAHUS TOPHOrO MpEAIpU-
ATHS TIO JIaHHBIM JJA0OPATOPHBIX UCTIBITAHUN OTOOPAHHBIX KEPHOB M3
pPa3BEOYHBIX CKBaXWH. ECIM MECTOPOXKACHUE yKE BCKPBHITO TOPHbI-
MU pabdoTamu, CTENEHb YAApOONACHOCTH OTHAEIbHBIX Y4YacCTKOB IIO-
POIHOrO MacCHMBa MOKHO OILIEHMBATh MO BEJIMYHMHE KO3 (dUIIMEeHTa

BHUMU K, xapakrepu3yloero oTHOCUTEIbHYIO HAIPSKEHHOCTD

nopoa BOJM3M oOHaxeHusi BbIpabOTku. OH mpeacTaBisieT coOoM OT-
HOIIICHUE MaKCHUMaJIbHOTO YCHWJIMS BJABIWBAaHHUS HWHACHTOpPAa Ha MO-

MEHT XPYIKOI'O BBIKOJIA MOPOJLI MpU OypeHUH CKBaKUHBI (P, ) K

MHHHMAaNLHOMY 3HaueHuro (P, ), onpenensemomy Ha riryoune 0,7 —
0,8m, T.€.:

P
K, =%, 3)

3a KpUTEepHUil MOTECHUUAIBHOW YIpO3bl IPUHUMAETCS HEPABEHCT-
BO K, 215, 3a)uKCUpOBaHHOE HA PACCTOSHUHM OT CBOOOJHON CTEHKH
BbIPaOOTKHU 10 1,5 M. MOXHO TakXe 3TOT MOKa3aTellb COMOCTABUTh C

xoddpuentom xpynkoctu (K, ), onpenenseMoM B MaccuBe ¢ I10-

MOIIbIO0 CKBXKMHHBIX ITPHOOPOB, KPUTHICCKUM 3HAYCHHEM KOTOPOTO
cuuTaroT. Pa3zymeercs, B KaXI0M cCllydae 3TH IOKa3aTelu JOJKHBI
YTOUHSIThCAL.

PaccmoTrpum kapTwHY HampspKEHHO — JAe(OPMHPOBAHHOTO CO-
CTOSTHHS TPU3a00MHOTO MPOCTPAHCTBA M PACUCTHBIC CXEMbI BBIUHCIIC-
HHSI OCHOBHBIX ITapameTpoB (puc. 1).
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_l_.l_l_l_l_lﬁl_l_l_l_l_l_Pal_l_l_l_l_l_l_l_l_l_i_iﬁ :

*

Puc. 1. Cxema nedopmanuu nopoja KpoBiv B IPU3a00MHOM MPOCTPAHCTBE MPU
yIpaBjIEHUU KPOBJIEH ¢ OOPYIIEHUEM: M — MOIIIHOCTD ILJI1ACTa; R..,R,— CpelHsa

MPOYHOCTH MOPOJ KPOBJIM COOTBETCTBEHHO Ha CXKATHE U PACTSXKEHUE; R, —

MaKCHUMaJIbHOE HAIPSHKCHHUE CHKATHSI B 30HE OTMIOPHOTO JTaBIICHUS repes] GpoH-
TOM JKCIUTyaTaluu; P,— auTtojgorudeckoe aasienue (pH); Z, — yron nesunre-

rpalyy MIACTOB KPOBJIH, OOPYIIAEMBIX Ha BCIO BBICOTY Z,; Z, M3MCHSCTCS B
npeaenax 24° —28° (mpu BecbMa ciadbIX MOPOAAX JOCTUraeT Z ™ ~33°)

Iupuna cBomga obpymenus (L, puc. 1) moxer 6bITh HaiineHa

U3 COOTHOIICHMUA:
IR
=4,6m, |—*, m, (4)
pH

[lupuna 30mb1 0Opymenus (L,), mpu KOTOpOM HpPOMCXOAUT

MIOJIHBIM 3aBajl, paBHA:

R
L, =14m /—p=3m /R”""',M, (5)
pH pH

be3onacHas nivHa yyacTka KpoBJIM Haj paboueid 30HOM paBHA:

L, =17 uz 1,53m, | Rex (6)
=/m,|[——=L)sm, |——,
7] pH pH M9

[IIuprHa 30HBI KOHUEHTPALMU HANpPSKEHUH B MpU3a00HHON
gacTu 1iacTa (X, ) MOkeT ObITh OMpeesieHa o cieaytomei Gopmy-

JIC:
X =12,6m [P 2 qm [PE (7)
R R,

L =21m
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Tabnura 1
OreHKa MpOrHO3a yAapOOIaCHOCTH TIPH pa3pabOTKe MOIIHBIX YTOJbHBIX IJ1a-

CTOB I10 UX MPOYHOCTHBIM CBOMCTBAM W JIMTOJIOTHICCKOMY HANPSHKEHUTO
I MuHumanbHas yna-
POTHOCTR pooracHas ryouHa |  OTtHO-
ﬁf_ﬁ: 3aJICTaHudd 11j1acTa IIICHUEC
Mou- or, H,,M baxTu-
HOCTB IIJIaCTa, o K. | xPa (baKTqu_ YeCKO-
M o = ——| cKasg B Yyc- ro
MECTO- E g M TTOBHSIX pac- 3Haye-
POXACHUE % E KOHKpET- yer- HUA K
S = HBIX Me- HOE pacyer-
S cTOpO- HOMY
JKICHHI
[ypabckoe, 0.35-
CronokTH- 7,5 ’ 0,6 |25,0 180 180 1
0,4
HKOE, 15 M
Kb13b171- 0.25-
Kutckoe 8,5 ’ 0,8 25,0 280 272 1,1
0,47
6-14 m
Kow —Anrarc—| 14 161 07 1oos)250] 135 150 | 09
cKoe, 6,5 m 0,8
demibmrc- 1751|106 [045(250] 340 342 | 0,99
koe, 11-13,6 m

[upuHy npru3adOHON YaCTH IJIacTa OT Kpas A0 MakCcUMyma
Hanpspkeruid (C|) HaX0aUM U3 BhIPaKCHUS:

C, =23m | P _o5m [P (8)
VR, \ R,

Ha puc. 2 npuBenena cxema, WITIOCTPUPYIOIIAsi Pa3BUTHUE JiE-
(hopMaIMOHHBIX MPOIECCOB B 30HE OMOPHOTO JaBiaeHUs 4 nauHon X,
710 peayin3aliiy UX B BUJE TOPHOIO yapa.
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Puc. 2. Cxema BO3HHUKHOBEHHS TOPHOTO yAapa B yroJIbHOM Iiacte: | — yroJib-
HBIN TJIACT MOIIHOCTHIO m; 2 — MiacT (Ca0i) BMEIIAIOIINX MTOPOJI KPOBIH

B 5T0#1 30HE A, IpU AOCTUKEHNH MaKCUMaJIbHOW HArpy3ku P, ,

IPEBLILIAIONIEH PEAEIbHYI0 BEIUUUHY F,, KOTOPYIO MOKET BEIIEP-

KUBATh HArpy»aeMblil y4acTOK IJIacTa, MPOUCXOAUT pa3pylIeHUuEe Ma-
Tepualia, COMPOBOXKAAIOIIEECS MIHOBEHHBIM IEPEXOJ0M MOTEHIIU-
aJbHOW PHEPruu B KMHETHMYECKYyro. CIeCcTBUEM 3TOTO Mpoilecca siB-
JsieTca BBIOPOC YacTH Marepuala 30Hbl B (ydacTka a;, rae aedopma-
[USI TIPOMCXOAUT HA TAJAIOIIEM OTPE3KE OMOPHOT0 HAMPSIKEHUs) B
BBIPAOOTKY U yJap B CTOPOHY Liennka (30HbI C) U B CTOPOHY KPOBJIH U
MOYBBI, COMPOBOXKIAIOIINICSI AMUCCHEN CEHCMHUYECKUX KOJEOaHUM.
Bbosniee oO1asi KOHLENIMS Pa3BUTHS U pealnu3aluyd JUHAMUYECKUX CO-
ObITHI (KyJ]a IPUUUCIISIFOTCS TAK)KE BHE3AIMHBIE BEIOPOCHI) UCXOJUT U3
PacCCMOTPEHUS CUCTEMBI «KPOBJIS — ILJIACT», COOTHOIIEHUS UX MOTEH-
UAIBHBIX HEPIUil, MepepacnpeiesiCcHus: B CBSI3U ¢ U3MEHUBIIMMUCS
oOcTosiTennbcTBaMU. B yciioBUsiX pa3paOOTKHU YroJIbHBIX MECTOPOXKIE-
Hui JlonOacca, ¢ xapakTepHbIMU OOJIBIIMMU TNIyOMHAMH pa3pabOTKu
YU YMEPEHHOM MOIIHOCTBIO IJIACTOB (TUIIMYHAS MOIIHOCTH IJIacTa CO-
crasiyisier 0,6 — 1,6 — 2m, B ttactax 1 — 2 M cocpenoroueHo 30% 3ana-
coB [6]), BBICOKOI ra30HOHACKIIEHHOCThIO (JIaBjieHUE ra3a, paBHoe 30
— 50 armocdep Ha ryoune 6omee 400 — 600 M u gocTturaromem 80 —
90 u maxe 130 atmMocdep Ha OonpMX TaAyOMHAX [6]) -BEPOSTHBIMU
MIPU OMNPEJEICHHBIX COYETAHUSX (JIMTOJOTMYECKUX) MPOUYHOCTHBIX U
AHEPreTUYECKUX MapaMeTpoB OyAyT KaKk BHE3AIHbIC BHIOPOCHI, TaK U
ropubeie yaapel. HamoMHUM 00 OJHOM U3 KPHUTEPHEB OIICHKU ITHUX
MPOSIBJICHUM MO COOTHOIICHUIO SHEPreTUYECKUX IMapaMETPOB: IHEP-
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MU yIPYyroro BOCCTaHOBJICHMs Iacta W, u addekTuBHON 105U

SHEPIUU Ta3a B MPOLECCE Ta30JMHAMUYECKOro coObitus W, . D1u na-
paMeTpbl MOT'YT ObITh HAMIEHBI U3 CJIEIYIOIINX COOTHOIICHMIA:
(Ko )
W, =2 9)
2F
rae K — smnupudeckuii Ko3puineHr;
o — JABJICHUE HAJIETAIOUIEU TTOPOJHOU TOJIIIH;
E — Monyne ynpyrocru.
W, =(93X —0,01)Xe,,p, (10)
rjae X — ra3oHOCHOCTD I1acTa, '’ /m;

639— K03(h(PUIMEHT Ta300TAa4YH, MOKA3IBAIOIINN KaKasl 4acTh ra-
3a MOKET BBIJICJINTHCS U3 YU, pa3pyuieHHoro 1o r = 0,75¢m 3a cpen-
Hee Bpemst Bbiopoca 30c;

I — MPUBEACHHBIN panyC YACTHUIl YIJIA B HaYaJIbHOW CTaJWH BHI-
Opoca;

p— TUIOTHOCTD YTJISL.

W s, 0,4 0,6 0,8

[Ipu cooTHOLIEHUH W, , HalPUMEp =70 5 100 0.4 1 CYM-

\Y

me W, +W, >0,4 BO3MOXKHBI KaK BHE3aIIHbIC BEIOPOCHI, TAK U TOPHBIE

yaapsl. B mpakTuke BeAeHUS MOJ3EMHBIX TOPHBIX pabOT JUHAMUYe-
CKHE MPOSABJICHUS UMEIOT MECTO MPHU PA3TUYHBIX TEXHOJIOTHYECKUX
MpoIeccax: BBIEMKE YIJIsl U3 IIEJTMKOB, HA MPOXOAYECKUX padoTax U B
OUYMCTHBIX 3a00s51X. Cpey MEpONPUITUI OPTraHU3aAIMOHHOTO U TEXHO-
JIOTUYECKOr0 XapakTepa, MNPeaynpexIaromux JIU00 CHUXKAIOIINX
OMacHbIC TOCIEACTBUS TUMHAMUYECKUX MPOSIBIICHUH, B YACTHOCTH MPHU
BEJICHUM OYMCTHBIX W TOATOTOBUTEIBHBIX PadOT, MOXXHO Ha3BaTh
B3PBIBHBIE METOJIbI 00paO0OTKHU MPU3a00MHOr0 y4acTKa: COTPsICATEllb-
HOe, Kamy(ieTHoe, KaMy(JIEeTHO —COTpsicaTelIbHOE, KaMy(JIeTHO— OT-
OOIfHOE B3pbIBAaHWE U HEKOTOPBIC JPYTHE. 3a1a4eil B3pbIBHBIX TEXHO-
JIOTUWA €CTh: a) IpeABapUTEIbHAs NE3UHTErpalus TPyIHOOOpylIae-
MBIX MOpoA; 0) BO30YXJE€HUE TOPHOTO yJapa B 3aJlaHHOE BpEMS U B
KEJTAEMOM MECTE PACIOJIOKEHUSI o4ara; B) CHATHE KPUTHUUECKOIO Ha-
NpsOKEHUsT B 30HE A (puc. 3) U MepeMelieHrs MaKCUMyMa JaBJICHUS
nepeHel ATkl CBOJIa BIITyOb MacCHBa; T') Oclia0eHUE HAMPSIKEHUH C
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OJIHOBPEMEHHBIM Pa3pbIXJIEHUEM MPHU3a00THOI MOJIOCH! YIS 0 CTa-
1Y, TPUTOJHON K MOTPY3KE; 1) CHUKEHUE HAIPSIKEHHUS B MacCHBE
yIJg ¢ OTOpachIBAHUEM YISl OT OYMCTHOIO 32005 ¢ MPUMEHEHHEM
IBYXCTAJAUITHOTO (ABYXBAPYCHOTO) B3PbIBAHUS.

[IpakTueckn mnpu 000N OTMEUYEHHOM CXEME BBINOJHEHUS
B3PBIBHBIX Pa0OT MPOUCXOAUT Aerazalus yrojibHOro Ijacra, 4yTo ca-
MO MO cede CIOCOOCTBYET pasrpy3Ke HalpsKEHUs B IUIACTE 3a CYET
CHUKEHHUS TTOPOBOro JamiieHus. KpoMe Toro, Haivuue mycTOT MHpH
OypeHUN CKBa)KHMH W LIMYPOB CIIOCOOCTBYET CHUKEHUIO HAIPSKEHUS
32 CUET peNaKCallkH.

O} PeKTUBHOCTh pacCMaTpUBAEMBIX METOJIOB 3aBUCHUT OT TOTO,
HACKOJIBKO THIATEJIbHO M OOOCHOBAHHO OYAYT BBIMOJIHEHBI PACUETHI
apaMeTpoB B3PBIBHBIX pa0OT B KaXJOM KOHKPETHOM CcCllydae IJis
o0ecreueHrs] ONTUMAabHBIX MapaMETPOB 30H TPELIMHOOOPA30BaHMs,
pa3pylleHus1, pejlaKCalliyd HaNpsKEHUsl, CHUKEHUS TTOPOBOrO JaBJie-
HUS U T.I. IPM MUHUMaJIbHOW MHTEHCHBHOCTH 3MHUCCUU CelicMUYe-
CKMX KOJ€OAaHWI B HaIpaBJICHUH MOA3EMHBIX TOPHBIX BBIPAOOTOK. B
KauecTBE IIpUMepa MPUBEJIEM HECKOIBKO CXEM B3PBIBHOI'O BO3AEHCT-
BUSI Ha pa3padaThIBA€Mblil YTOJbHBIA MJIACT U BMEIIAIOUIUE MTOPOBI C
LEIbI0 PErYJIUPOBAHUS F€OMEXAHMYECKUX MPOLIECCOB, HAIPABIEHHO-
ro Ha o0OecreuyeHre 0€30MaCHOCTU TEXHOJIOTHI yriaeqo0bluu B CIIOXK-
HBIX TOpHO-Teosorndeckux ycinoBusix. Ha puc. 3, 4, 5, 6 npuBeneHsl
HECKOJIbKO BAapWAHTOB B3pPBIBAHUS B YrOJIBHOM MACCUBE U KpOBIIE
ourcTHOro 3abo0si. ToprenupoBaHue yrojbHOro miacra (puc. 3, a)
CKBa)XMHAMHM, MPOOYPEHHBIMU BJOJb 320051 U3 TPAHCIOPTHOIO LITpE-
ka (1), 1ubo W3 mnpH3a0ONHOrO0 MPOCTpaHCTBA 00Jie€ KOPOTKUMHU
ckBaxkuHaMmHu (puc. 3, 0). JlaHHas cxema UCIHONb3YyEeTCs NMPU HAIUYUU
reOJIOTUUECKUX HapylieHu# (puc. 3, 0), Guekcypbl 30H ¢ UHTEHCHUBHO
pa3npo0OiieHHbIM yriiem. [Ipu coctaBiieHnH nacrnopTa OypOB3pbIBHBIX
paboOT JOJIKHBI BBIOJIHATCA Psif TPEOOBAHUI: IPU HAJIMYUU [€OJIOTU-
YECKOr0 HAPYUIEHUs MO BCEW JJIMHE JIABbl KOHIbI 3apsSA0B JOJKHBI
OBITh Ha PACCTOSIHUU OJIMAKE 5 M OT OTKATOYHOI'O M BEHTWISALIMOHHOTO
HITPEKA, €CJIM OHO MEHBIIIE JJIMHBI JIABbI, TO 3apsiibl MOMEIAOT Ha 10
M BBIIIE U HHKE HapyllIeHus. B ckBaxxuHax, npoOypuBaeMbIX U3 MpH-
3a00HOTO TpocTpaHcTBa (puc. 3, 0), 3apsabl JOKHBI OBITh Ha 5 M
KOpoue TiyOuHbI CKBakuHbI. Kak BapuaHT mpejjaraercs IByXbsApyc-
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Has cxema. [lepBbIl Apyc — MOATOTOBUTENBHBIN, HNPEACTABIIEH IIITY-
pamu riryounoit 0,6 — 1,3 M, BTOpoii sipyc — CKBaKUHbI ITTyOMHOU 8 —
10 m.

Puc. 3. TopnenupoBanue yroiapHOro miacra 3apsagamu BB

B3ppiBaHueM MIypoB MEPBOro sfpyca Yrojb pPa3phIXJsieTcss U
YaCTUYHO OTOpachIBaeTCs OT 32005, BTOPBIM SPYCOM BBINOJIHSIETCS
3a/a4a ocJiabJaeHusl HanpsKEHUs B MPU3a00iTHON 1osoce yris ¢ me-
peMelIeHreM 30Hbl KOHILIEHTpAIMU BIIIyOb MaccuBa.

Cnenyromas cxema (puc. 4) npeacraBisieT co00il BapuaHT CO-
TpsicCaTeIbHO-KaMy(JIETHO-OTOOMHOIO B3PBIBHOTO BO3JEHCTBUS IS
MPOBOLIMPOBAHUS OTKUMA YIJIsl UIIM TOPHOTO yaapa. ['naBHbIM Tpedo-
BaHUWEM IPU ATOM SIBJIsIETCS oOeclieyeHUue TaKUX HaIpaBJICHUM pac-
IPOCTPAHEHUsI yJIAPHOM BOJHBI B MAaCCHBE, YTOOBI Yrojl BCTPEUH €€
¢poHTa OBUT KaK MOXKHO OJMKe K 90°TIO OTHOIICHHIO K TUIOCKOCTH
MaKCHUMAaJIbHBIX HAMPS>KEHUH.

Ha puc. 5 nzo0pakeH oguH U3 BO3MOKHBIX BaApUAHTOB MCIIOJIb-
30BaHMsI PHEPTUU B3pbIBA JJIA YIPABISIEMOr0 OOPYIIECHUSI KPOBIU B
KPEMKUX TPYIHOOOPYIIAEMbIX MOPOJIaXx C LEIbI0 CHIXKEHHSI POYHO-
CTH M CIOCOOHOCTH HAaKalIMBaTh YHOPYyryro sHepruto. M3 nByx BO3-
MOKHBIX CIIOCOOOB JI€3UHTErPAIIMU HOPOJA KPOBJIH — MEJIKOIIITYPOBO-
ro U JUIMHHBIMUA CKB)KMHAMU — TIOCTEAHHUM MpPEACTaBIISIETCS MpPe-
MOYTUTENIBHEN, MOCKOJIBKY MOXET PEaIn30BbIBATHCS €IlI€ JO Hayaja
OYHCTHBIX paboT.
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Puc. 4. Cxema cotpsicaTenbHO — KaMy(JIeTHO — OTOOMHOIO B3phIBa: a — MOJI0-
’KEHHE Iepe]l B3pbIBOM; O — [TOJIO’KEHUE TI0CIE B3pbIBA; | — 30Ha MPEeayCMOT-
peHHOro ocnabyieHus HanpsKeHui; 2 — 32001 10 BbIEMKH; 3 — 30Ha OcaabJieH-
HBIX HaMpsKeHUi; 4 — OTOUTHIN yroib.

Puc. 5. Pacnosioxxenre CKBa)XUHBI B KPOBJIE:
| — TpaHCTIOPTHBIN WITPEK; 2 — CIOW IIIMHUCTOTrO IPyHTA; 3 — CKBaXKUHBI; 4 —
YTOJIBHBIN TIJ1ACT; S — MECYaHUK; 6 — OKOJIOCTBOJIBHBIN IITPEK.

JInvHa CKBAXXMHBI MOXKET MPUHUMATHCS 10 90 M nuameTpom 6-
150 mm. B pesynbTare B3pbIBa TAaKUX CKBAXKWHHBIX 3apsJI0B MPOUCXO-
JUT JE3UHTErpaiusl CJIOEB KPOBJIU C OOpa30BaHUEM CEpHUM TPEUIUH
KEJaTEIbHO B HANpaBJCHUM, OJM3KOM K JIMHUW KPOBJIM M ILIACTA.
Camoif MacmTaOHOM TEXHOJIOTMEM, HaIllpaBJIECHHOM Ha IMpeaoTBpallle-
HHE TOPHBIX YAAPOB, SIBISETCS TOPIEAUPOBAHUE KPOBJIU MACCOBBIMHU
B3PbhIBAMM OOJIBIIIOTO KOJWYECTBA TIyOOKUX CKBa)KMH, BbIOypHUBae-
MBIX B JIaBax. 3aps/ibl B HUX Pa3MEIIAIOTCsA MPUMEpPHO Ha 2\3 IIIHMHBI
(mpumepHo 20 — 25 M), ocTalbHas YacTh 3aMOJIHIETCS 3a00MKOiA.

IlepBocTeneHHON 3aa4eil ClENUATUCTOB — B3PBIBHUKOB, 3aHS-
TBIX OpTraHu3alMeld OTMEUYEHHBIX PadOT, SIBJISIETCS OMpE/CIICHUE Ma-
paMeTpoB OYpOB3PHIBHOTO IIMKJIa B KOHKPETHBIX TOPHOTEOJOTHYE-
CKUX W MPOU3BOJACTBEHHBIX YCIOBUAX. K yumcily Takux mokaszarenem
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otHOCaATcs: riryouna (Z,), muamerp (d.) mmypos (CKBaXKUHBI), pac-

CTOSIHUE Mexay HuMH (7.), JuHa 3apsHKEHHOM 4YacTH CKBa)KUHBI,

CBOMCTBa IIpUHUMaeMbIX BB.
Ha puc. 6 mpuBeneHa cxema pasrpy3ku Npu3a00OHHON YacTh

YT'OJIbHOT'O IINTaCTa CKBAXXMHHBIMU 3apsaaMU }Z[JII/IHOﬁ [ sap » PASMCIICH-

HBIMHM B CKBa)XMHax riiyounoit Z.. Jlo Hayama paGoT 1o OYPEHHIO U

B3PBHIBAHUIO CKBAXMH KApTUHA HANPSIKEHHOTO COCTOSHUSI MpPU3a0oii-
HOM YacTH IJIacTa BBIMJSIUT CIEIYIOIIUM 00pa3oM. 3a CUET pellakca-
UM HaIpsOKEHUN (a TakKe Jerasaiuu) ydacToK IlacTa Ha TIyOuHe,

pasuoit C, (puc. 1), HAXOQUTCSL B COCTOSHHH HEPABHOMEPHOIH pas-
IPY3KH OT O, JIO 3HAYEHHUS Ha JMHUU 320051 O <0, . 3a DTOM 30HOMU
YYaCTOK IUIACTAa JJIMHOW X, —C; MCIBITHIBACT HANPSHKEHUS, MPEBbI-
HIaKlue O, T.€. SIBJIISIETCS YAaCThIO 30HBI KOHIIEHTPALIMU HampsixKe-

HUW OT O A0 O.. Bech ydacTok miacta Ha r1yOuHy X, TpeacTaB-

asieT coOOM 30HY KOHIIEHTpaUuW HAnpsiKEHWW U JTOJKEH OBITh MOJI-
BEPrHYT pa3rpy3Ke MyTeM 00pa30BaHUs TPEIIUH C MOMOIIBIO B3phIBa-
HUS 3apSOKEHHBIX CKBAXKUH YAAPHOW BOJIHOM LIMJIMHIAPUYECKOW YacTH
Y IByMSI UMITYJIbCAMH BIOJIb OCH OT TOPILEBBIX YacTeu 3apsiaa. Takum
o0pa3om, JJIsl TOro, 4TOOBI pa3MecTuTh 3apsaa BB B 30He KOHUEHTpa-

UMHA HanpspKeHUH X, , HeoOXOoAMMO OYpUTh CKBAXXMHBI Ha TIIyOMHY

Z . (puc. 6), paBHYIO IIUPHHE 30HBI PA3rPy3Kku Z, 3a BLIYETOM JJIUHBI

y4yacTkKa [ .
30HBI TPEUIUH TUJINHAPUIECKON YaCTU YIAPHON BOJIHBL: [, — 30-
HA TPEUIMHOBATOCTH, BbI3BAHHAs JICHCTBUEM TOPLIEBOM YaCTHU 3apsja;
[ sap — JUTMHA 3apsKEHHOM YacTH CKBaXKUHBIL, paBHa [, =Z,  —[ [ >c,.
Conocrapisist GopMysbl 7 ¥ 8 BUIUM, YTO IIMPUHA 30HBI MaKCH-
MyMa HamnpsbkeHud B 5—5,4 pasza OoJibllle IIUPUHBI Pa3rpyKEHHOU

Mpr3a00MHOM 30HBI TJIACTa C,. Takoe OTHOLICHHE HE MOYXET BBIIIOJ-
HATHCS MPH JIFOOBIX UCXOIHBIX XapaKTEPUCTUKAX TOPHBIX MOPOJ, TITy-
OWHax 3ajieraHus TJIACTOB U MX MOIIHOCTU. B Tabi. 2 npuBeneHbl He-
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KOTOPBIE PEKOMEHAYEMBIE TapaMETPhI JJIsI B3PBIBHOM pa3rpy3KH Iuia-
CTOB MaJIOW MOIIHOCTH B 3aBUCHUMOCTH OT BeruuHbl C|.

saboiika V

T

Puc. 6. Cxema pa3rpy3ku yrojabHOro npu3zadoitHoro MmaccuBa ckBaxunsl [IMM

3apsIaMu: Z ¢ — JUIMHA CKBAYKHUHBI; [ , — JJIMHA 300K, Z pas — 30HA pasrpys-
KU, 7. = 27, — pacCTOSIHUE MEKIY CKBOKUHAMK;, /7 — paauyc TpelrHbI
Tabnuua 2

PexoMenayemble mapameTpsl B3pbIBHBIX CKBAXXUH B 3aBUCUMOCTH OT ILIUPUHBI
pu3a00MHON 30HBI peJaKkCalliy HaNpsHKEHUH B IJIacTe

[llupuna 3086 pasrpysku maacta C,,m 1,0 | 1,5 2 |25 ]3035

JlnuHa ckBaxuusl Z . M 85| 9 10 | 11 | 12 | 13,5
JlmuHa 3a00MKU [ M 35| 4 5 5 5 5
JlnHa 3apsoKeHHON YacTH CKBAKUHBI
/ 5050|5060 ]| 7 |85
3ap »M
OTHOILIEHUE ZcK Cl 8,5 6 5 4.4 4 |3,86

Pa3nwuiia mo cpaBHEHUIO ¢ paCYETHOM 10 1,571,111 0,93 | 0.81 | 0,74 | 0,71
¢b-nam (7,8), pa3

Kak BumHO U3 TaOIUIIBI, COOTHOIICHHE PAa3MEPOB 30HBI KOHIICH-
TPAIMU HAMPSKEHUM K 30HE Pa3rpy3KU MOXKET U3MEHATHCS B 2,2 pas3a
IPY U3MEHEHUHU IIUPUHBI 30HbI pa3rpy3Ku B 3,5 pasza.
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OnHako TabiMIa CONEPKUT JIaHHBIE 110 OTPAHUYECHHOMY JIHara-
30HY BapUaHTOB (YCJIOBUI 3ajieraHusi, CBOMCTB MOPO), MOATOMY He-
00X0MMO X YTOUHSTH B KaXKJIOM KOHKPETHOM CiIyvae.

CrenyromnuM Ba)KHBIM MapaMeTPOM SIBJISIETCSI PACCTOSHUE MEXK-

Ny CKBaXuHamu’,.. DTO paccTosiHuE JOJDKHO BBIOMPATHCA TAKUM,

YTOOBl 00ECHEYUTh HAPYIICHUE MEXKCKBAXKUHHOTO IIPOCTPAHCTBA
TpEeIIMHAMU pa3pbiBa C MEPEMENICHUEM 30Hbl KOHUEHTpAlUW Hamps-
’KEHUI BriayOb MacCHMBa Ha pacCTOSIHUE, paBHOE 00pa30BaBIIEHCS 30-
HE Pas3rpy3KH.

Pa3mepsbl 30HBI TpemnHooOpa3zoBanus (/7 ) BOKpyr 3apsijaa mnpsi-
MO TPONOPIMOHATIBLHBI PaANYCy CKBOXKHUHBI (3apsijia), U HEJIUHEWHO

M3MEHSIOTCS B 3aBUCUMOCTH OT BHYyTpuckBakuHHoro ( P,) , ropHoro
(P.) u maposoro (P,) masieHuii ¥ CONPOTHBIIEHHUS TOPHON MOPOIEI

pa3pbIBY (O ,). DTOT mapaMeTp MOXKET OBbITh HAWIEH U3 BbIPAKEHUS

[7]:

2pP,-P,+o0o,
rp =7, (]])

P, +o,

3nech P,, - BHEIIHEee CONMPOTUBIIEHUE JedOopMaIIisIM Ha TPaAaHUIIE 30HbBI
TPEUIUH, OHO 3aBUCUT OT FOPHOrO0 M MapOBOr0 AABJIEHUS U MOPUCTO-
CTH CJICIYIOIIUM 00pa3oM:
P, =P (1-n)-P, -n, (12)
rjae: ¥,— paanuyc CKBaXuHbI (3apsiaa);
O , — BPEMEHHOE CONMPOTUBIICHUE NOPOAbI (YIJIs1) HA Pa3phIB.
[Ipoanaim3upoBaB cootHomenusa 11, 12 Buaum, 4TO MOJIB30-

BaThCs MMU JJI1 HAXOXKJICHHUS TPeOyeMOro pacCTOSTHUS (I’T) 3aTpya-
HUTEJBLHO W3-3a CJOKHOCTU TOJYYCHHS HEKOTOPBIX HCXOJHBIX JaH-
HBIX: TIAPOBOTO BHYTPUCKBAKUHHOTO JABJICHUS, a TaKK€ OTCYTCTBHUE
ydeTa BJIMSHUS Ta30BOM KOMIIOHEHTHI yIisl (KpOBJH), yIia MaJeHUsS
1JacTa, ero MOIHOCTH. Koau4ecTBO TpemnH, BO3ZHUKAIOIINX BOKPYT
B3PBIBAEMOU CKBaKHHBI, 00PATHO MPOIOPIIMOHATIHLHO MOBEPXHOCTHOMN
SHEPTHUH MOPOJIbI, KOTOPAas BO3PACTACT C YBEIIMUCHHUEM IIACTHUECKUX
CBOMCTB. DTOT (paKTOp MOXKET OBITh YUTEH YaCTUYHO uepe3 Korhdu-
nuent Ilyaccona, Ho B dopmyne (11) o He Hamen oTpaxeHus. I1o
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ATOM NPHUYMHE, PABHO KAaK W IO JPYIMM BBIIICYKA3aHHBIM, TaHHbBIC
MOJICUETa C UCIOJIb30BaHUEM (opmysbl (11) MOryT CIyXuTh JIMIIb
JUIsl KAYECTBEHHOW OIIEHKH, 4 METOAMKH MOJIYYEHUS KOJIMYECTBEHHBIX
MoKasaTesiel mojajiexkar JajibHeien paspadorke. Ilpu Tom crenyer
YUYUTBHIBATh BAXKHOCTh KOHKPETH3allMM NPOYHOCTHBIX M JWHAMHUYE-
CKUX XapaKTEPHUCTUK T'OPHBIX IMOPOJ HEIMOCPEICTBEHHO B PaliOHE Be-
neHus: OypoOB3pBIBHBIX padOT, UMesl B BUAY, UTO, HAIPUMEDP, BPEMEH-

HOE COIPOTHUBIIEHUE TMOPOJ CxKaTU (O, ) MPU BCECTOPOHHEM Ha-
IPY’KE€HUU B HECKOJIBKO Pa3 MPEBBIIIAET 3TOT MOKA3aTeIb MPU OJHO-

OCHOM cxaTuu. OnpeneseHHY0 POJib UTPAET TaKKE aHW30TPOIUs, B

X
YaCTHOCTH, Kod(duuueHT anuzorpornuu (K, :X_H) aHTpaInTa 110
1

npoyHoct coctasiser 0,66, anesponuta 0,75, cllaHia Mec4aHUCTOrO
0,65; mo ko3 duimenty IlyaccoHna 3TOT ciaHel XapakTepu3yeTcs Ko-
s urmentom K, =0,54-0,86 u T.10.

B otnmenpHBIX ciydasx, mpu paboTax MO B3PHIBHOW pa3rpy3ke
MOPOJIHBIX M CMEIIAHHBIX 3a00€B, MOKHO PaJNyC 30HBI TPEIIUH BbI-
YUCJIUTh U3 M3BECTHOTO COOTHOIICHMS, OMUCHIBAIOIIETO 3aKOH Tajie-
HUS HaIPSDKCHUH C pacCTOSHUEM:

r T
GT:UO[i} ) (13)

rac o,— HallPsXKCHUEC Ha CTCHKEC CKBAYKUHBI,

¥, — TeKy1llee pacCTOSIHUE.

Ecnu nipupaBHATh o, K BEIUYUHE MPEICIIBHOIO PAAUAIBHOTO
HanpsiHKEHUsl, CIOCOOHOI0 BBI3BaTh OKPY)KHBIE PACTATMBAIOIIME Ha-
NPSHKEHUS, PaBHBIE WX MPEABELIAONINE MPENET MPOYHOCTH HA pas-
pBIB, TOrJa 3HaUC€HUE 7, OyAeT paBHBIM PaJUyCy 30HBI TPEUIUH /7.
Bmustaue roproro nasiienus ( P, ) Ha 3aMepbl 30HBI TPEITUH B YTOJIb-

HOM MacCuB€ B paOorax [7] mpemyiarae€Tcs YYUThIBATh CJIEIYIOLIUM
COOTHOILIEHHEM:

1,06-10"

7 (P,)=0,048-771 , (14)

2
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0 o
rae 7’y — pa3Mepbl TpemuH BOJU3M CBOOOJHOM IMOBEPXHOCTU (IIpU
P,<10°Ila). B pabore [8] mpuBemeHbl 3HAYEHHS DTOrO IOKA3aTEIs

JUISl pa3IMYHBIX TOPHBIX MOPOJA: B u3BecTHskax (50,62 — 56,83)7;, B

necuanukax (41,53 — 53,57)r,, B yraucteix chnanmax 51,57, u T.m.

Onnako popmyny (14) He Bcerma MOXHO HUCIOJIb30BaTh U3-3a CIIOXK-
HOCTU TIOJIyYEHHUSI HKCHEPUMEHTAIBHBIX KO3((UIIMEHTOB, MO3TOMY
napaMeTpbl OypOB3pBIBHBIX PaOOT MPUHUMALIOT, TIIaBHBIM 00pa3oM, Ha
OCHOBE OIbITa UX BBINOJIHEHUS, 10 MEPE YTOUHEHUS] HCXOJHBIX Napa-
METPOB U aHaJM3a Pe3yIbTaTOB.

N3 yncnia TeXHOJOTHYECKUX MEPONPUITHI TTO 00OpbOE ¢ TOPHBI-
MU yJapaMy MOKHO Ha3BaTh TPU IJIABHBIX METO/IA, C MOMOIIBIO KOTO-
pPBIX MOXHO BO3/J€HCTBOBaTh HA MEXAHU3M 3aPOKJCHUS U IMPOSBIIC-
HUS COOBITHS: a) yIpaBJE€HUE KPOBJEH ¢ MOMOLIbIO 3aKJIAJKU BbIpa-
OOTaHHOTO MPOCTPAHCTBA; 0) PEryJIMPOBAHUE MPOIlecCCa HAKOTICHUS
Y BBICBOOOKJEHHUS YNPYTrOW 3HEPTrUU Yepe3 ONTUMHU3ALUI0 CKOPOCTH
MOABUTaHUA 3a00s; B) MPU SKCIUTyaTalldd TPYIIbI IUIACTOB MEPO-
MPUSATHSL, CBA3aHHBIE C UCIIOJIb30BAHUEM 3aIUTHBIX IJIACTOB B BOCXO-
JSIIEM, HUCXOJISIIEM M CMEIIAHHOM MOpsiiKe 00pabOTKU IJIaCTOB B
ceure. Ha mocnegneM Merone ocTaHOBUMCS OoJiee JIETaIbHO.

Co3aaHue 3alUMIIEHHOM 30HBI IMyTeM Pa3padOTKH 3alUT-
HOI0 IuIacTa ¢ omepe:xxeHueM. CyIIHOCTb METOJA 3aKJIOYAETCS B
TOM, YTO TNpPHU pa3pabOTKE CBUTHI IJIACTOB BBIOMpAETCS 3alUTHBIN
IJIACT, PAcHOJIOKEHHBIM HaJ — MOJ — JU00 MEXIY YJIapOOIaCHBIMU
racTaMi, (4acTo OH SIBJIAETCS HEKOHAWUIMOHHBIM IO MOLIHOCTH WJIH
M0 KaueCTBY YIJfl), KOTOPBIM pa3paldaThIBAETCS C ONMEPEKEHUEM, UTO
MO3BOJISIET YMEHBUIUTh MPOSBICHUE TOPHOTO JABJICHUS, YJIYUIIHUTh
yCJIOBUSL OTPAOOTKHA CBUTHI IUIACTOB, B YAaCTHOCTH [JIsl OOJErYeHHUs
MOJAJEpKaHMs BbIPAOOTOK, @ TaKKe 3a CYET YACTUYHOW Jierazaiuu
pa3pabaThIBa€MbIX CMEXKHBIX IIJIACTOB pabodell MOIIHOCTHU. I J1aBHOM
3a/1a4eil MPOEKTUPOBILIMUKOB, MPETyCMAaTPUBAIOIINX PEaTU3alUI0 JTaH-
HOTO METOJa, SIBJIAETCS YCTAHOBJICHUE OUYEPEIHOCTH OTPAOOTKH TPy
IJJACTOB B CBUTE W OTJAEJIbHBIX IUIACTOB B IPYMIE, a TAKKE HAXOXKIE-
HUE€ TIapaMeTPOB 3aIUIIEHHON 30HbI 0331 OYMCTHOrO 32004 IO 3a-
HIUTHOMY IUIACTy, B YaCTHOCTH JOIYCTUMOM MOIIHOCTH MEXIYILIa-

ctest (My,,) 1 ap. Ha puc 7 u 8 n3006paskeHbl CXeMbl Pa3BUTHS OYHMCT-
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HBIX pa0OT 3alIUTHOM M pabOUYMX IIacTax BKPECT MPOCTUpPaHUs (pHC.
7) 1 1o nmpocTupanuto (puc. 8).

a) )

OracHbI
acT

OMacHRIH
ILIacT

. S, , = 10" 3alHITHBIT
Bamnmb_m \” - acT

MacT
OnacHBIH

! OrnacHbIi & ITacT
Zom r%u@ / ILTacT ,@“ ?’:/

S . L :

IS5 = )

“ R hy Y

}; p Ay by 8, & g, ‘A
i P 4 L
7 P P —_—

It
—
o
I
.
L@:

Puc. 7. CxeMsl K ONpeEIeHNIO TPAHUIL 3alIMIIEHHBIX 30H Ha pa3pe3e BKPECT
MPOCTUPaHUs: a — PU BEJIEHUU paboT 6e3 UENUKOB Y BEeHTHISLIMOHHOTO TOpU-

sonta pu A, He Gonee 100 M, /1, ne Gonee 60 M, L, =0,6H, ; 6 — npu BegeHuu

pabor ¢ nenukamu nipu h; = 0,7a, Ho He 6onee 100 M, h, = 0,5a,H0 He Oonee
60 m

Ha stux pucynkax H, — 310 riiyOrHa, HAYUMHAs C KOTOPOM MOsi-

BUJIMICh TOPHBIC YAaphl, a — 3amuTHas 30Ha, #,,/, — MOIIIHOCTH MEX-
aymiactTuii (40 mojapadaThiBaéMOro M HaApadaThIBAEMOTrO IJIacTa).
CxeMol, H300pa)XKEHHOW Ha pHC. 7, MOXHO IOJb30BaThCs, €CIH
a <1,2(H, +h) npu nogpaborke, n a <1,2(H, —h) npu HagpaboTKe.
3aBUCUMOCTb JJI OMNpEAeNeHUs] TOMYCTUMON MOIIHOCTU MEXK-
nynonactbs (/,,,), IpA KOTOPOi 00ECIIEYMBAETC COXPAHHOCTD IMOJ-
paboTaHHOTO TUIacTa JJIsl OCTAEAYIONIeH OTpabOTKU, UMEET BU/I;
h =h,, =26mcosc (15)
I7Ie M — MOIIHOCTB I10/IpadaThIBAIOIIEro (3allMTHOTO) IJIACTa, M;
o - yron nagenus miacta (ot 0 1070°).

CrerneHb BJIUSIHUS MOLUTHOCTH 3aIlIUTHOTO TJIacTa HAa MPOSIBIICHUE
€ro 3alIUTHBIX CBOMCTB (XapakTep 3aBUCMMOCTH Pa3MEpPOB 30HBI pa3-
Ipy3KH U UHTEHCUBHOCTU CHI)KCHHSI HArpy30K B HEH) ompenensiercs
COOTHOILIEHHEM MOIIHOCTU TJIacTa W IIMPUHBI BBIPAOOTAHHOIO MPO-
cTpaHcTBa. MOXKET CIyYUThCS, YTO B OJTHOM Cliydae OTpaOOTKa BECh-

oon
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Ma TOHKOTO TutacTa OyAeT JOCTATOYHOW JUIsl 3aIUThI, a B IPYTOM OT-
paboTKa IIacTa CpeTHeH MOIIHOCTH HEJJOCTAaTOYHOM.

—

‘bll bl —
/ OIMacHB I
20" T """f‘—- T
ImIacT
. (@ =600 "
N \ i 3AIMHTHLI
S S e A A S i ——
- o L | mmact
45" / 5 .
i OIIacHBI
b; 2 T T T T T
! IIIaCT

bﬁ
Puc. 8. Cxema k onpeeneHlIo pa3MepoB 3allUIIEHHON 30HbI 10331 OYUCTHOTO
32005 1O 3aIIMTHOMY IJIACTY

IIpu BbIEMKE 110 CXEME HMCIOJIb30BaHUS 3ALIUTHBIX IJIACTOB IO
MPOCTUPAHUIO (pUC. 8) JOMYCTUMBIC ONEPEKEHU 320051 ATOTO IIJIaCTa
[0 OTHOUICHUIO K 3aIUIIAEMBbIX, JOJKHO HAXOJIUTCS B CIICIYIOIINX
npeaenax:

MuHUManbHbIe: b = 0,6h,b) = h,;

MakCUMaibHble: b, = (H, + h)ctgy b, = (H, — h)ctgy, (16)

Kak ynomuHanocs Bbllle, IPU PEMIEHUH BOMTPOCOB 3 (HEKTUBHO-
r0 UCIOJIb30BaHUS 3alUTHBIX TJIACTOB JOMYCKAETCS MPUHUMATh BOC-
XOJISIIUNA, HUCXOASAIIUN MO0 CMEIIaHHBIM MOPSI0K OTPpAOOTKHU Iia-
cToB. Ilpu HHUCXOdAIIEM TOPSIAKE OTPAOOTKH ATaXKEH MpearnodYTeHUE
CleAyeT OTJaBaTh HUCXOJAIIEMY W CMEIIaHHOMY (JBOMHAs 3alllUTa)
MOPSZIKY OTPAOOTKHU IIJIACTOB, TaK KaK MPU 3TOM JOCTUTAETCS 3allUTa
OMacHOro IJlacTa B Mpejiesiax Bcero aTaxa. MoxeT 0Ka3aThCsl BBITOI-
HOM U Oosiee Oe30macHOM 0TpabOTKa 3al[UTHOIO IJIaCTa OJJHOBPEMEH-
HO B npenenax AByxX sTaxkeu. [Ipu oTpaboTke 3Ta)keid B BOCXOASIIEM
nopsiIke 0oJiee palMOHAIbHBIM SIBJSICTCSI BOCXOASIIUMNA MOPSAIOK OT-
paboTku maactoB. OJHUM U3 BapUAHTOB SBJISIETCS] ONEpeXxaromiasi Ha
ATaxke pa3padOTKa 3alUTHBIX IJIACTOB, C TEM, YTOObI BHIHUMATh BUO-
poonacHble IUIACTBI MOCJE MOAPA0OTKH TIACTAMHM HUMKEIEKAIIETO
ATaXxa.

PaccMoTpeHHbIe cXeMbl NopsiAKa OTPaOOTKH IJIACTOB PUMEHSI-
IOTCSI B KOMILUIEKCE C IPYTUMU MEPOINPUSITUAMU JIOKATBHOIO XapakKTe-
pa, HaIIPaBJICHHBIMU Ha HEUTpaIU3ALMIO TUOO0 CHUXKEHUSI OMAaCHOCTEH
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B MOJIFOTOBUTENIBHBIX M OYMCTHBIX BbIpAOOTKaX (B3pBIBHAS, XUMUYE-
CKasl, TUJIpOMEXaHUYecKas 00paboOTKa MOpPOJ KPOBJIM U YrOJHHOTO
IJ1aCTa UX KOMOWHAIIMY U MHOTHUE JIPYTHE).

BbiBoABI.

1. BaXHbIM MOMEHTOM B pa3pabdOTKE METOAOB MPOTHO3a ya-
POOIACHOCTH W MPENOTBPALICHUS JTUHAMUYECKUX COOBITUN SIBIIAETCS
MOJIy4YEHUE MAaKCHMAJIbHO JOCTOBEPHBIX MCXOJHBIX MapameTpoB (u-
3UKO-MEXAHUYECKUX XAPAKTEPUCTUK TOPHBIX MOPOJ, (KPOBJIH, YIJIs),
peaabHON HaNpsHKEeHHO-Ie(POPMallMOHHONW KapTUHBI B MPpU3a00HHOM
npoctpaHcTse (puc. 1, ¢p-1b1 4 - §).

2. OaHUM U3 METOJOB CHUXEHHUS yIapOOMAaCHOCTH MPHU pa3pa-
OOTKE CBUTHI IUIACTOB MPEMJIOKEHA MOCIEAOBATENBHOCTh PA0OT, NpH
KOTOPOM BBIOMPAETCS JJIs IEPBOOUYEPETHON SKCILTyaTAIIMU 3alIATHBIM
IJIACT, pacrojiaraéMbli HaJl, MOJ WM MEXAY OINAaCHbIMHU IUIACTaMHU.
DTO MO3BOJSET CHU3UTH MPOSBICHUS TOPHOTO JIaBJICHUS, Ta30HACHI-
HIEHHOCTh CMEXHBIX IJIaCTOB, PEryJHUPOBATh MPOLECCH HAKOIICHUS
Y BBICBOOOXKEHUA yNpyrou sHepruu. [IpuBeaeHsl napaMeTpsl A0IycC-
TUMOW MOIIHOCTH MEXAYIUIACThs, 3aUIIa€MOI 30HbI U T.I. (pucC. 7,
8).

3. VYcraHOBIEHO, 4YTO S(PQPEKTUBHBIM METOJOM CHHKECHHS
OMACHOCTH BO3HUKHOBEHUSI FOPHBIX yIAPOB, KaK CJIEACTBUS MPUTOKA
SHEPIUM U3BHE B MPU3A00MHYIO 30HY U CO3/aHUSI OYAaroB KOHUEHTpa-
IWHA YOPYTUX CHII JO KPUTUUYECKUX YPOBHEH, SIBISIETCS B3pbIBHAsA 00-
paboTKa yriig ¥ BMENIAIOLIUX [TOPOJI B pallOHE TOPHBIX BBIPAOOTOK 3a-
psigamMu KaMy(QuieTHOro, KaMmy(hJIeTHO-0TpsICaTeIbHOTO, KaMy(hIeTHO-
OTOOMHOrO JEHUCTBUS, TOPIIEIUPOBAHUS U JIP.
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Hanionanbuuii Texuiunuii yaisepcutet Ykpainu «KIII», m. Kuis
PO3POBKA METOIB TIPOIT'HO3YBAHHS 1 3BHU/KEHHS HEBE3IIEKU TUHA-
MIYHHMX IPOLECIB Y BYTLJIBHIA TPOMHUCJIOBOCTI

VY cTaTTi pO3IJIAHYTI MUTAHHA MPOrHO3YBAaHHS 1 3HWKEHHS! HEOE3MeKH BU-
HUKHEHHSI 1 PO3BUTKY JMHAMIYHMX IMPOILIECIB; 3alIPOIIOHOBaHA e(DEeKTUBHA cXeMa
BEJICHHS TIPCHKUX POOIT, 110 J03BOJISIE TOHU3UTH MPOSBHU PCHKOr0 THUCKY, ra-
30HACUYEHICTh CYMDKHHUX IUIACTIB, PETYJIIOBATU MPOLECH HAKOMWYEHHS 1 BUBI-
JBHEHHS MPY>KHOI eHeprii; BUOpaHuil epeKTUBHUI METOJl 3HUKEHHSI HeOe3MeKH
BUHUKHEHHS TIPCHKUX yAapiB BUOYXOBOIO 0OpOOKOIO BYrULIs 1 BMILLYIOUUX MO-
pin B palioHl TIpCbKUX BHUPOOOK 3apsgamMu Kamy(diaeTHoi, KamydierHo-
CTpYyILIYIOU4Oi, KaMy(hJeTHO-B1IO1MHOI A1i, TOpHEeAyBaHHS Ta 1H.

KuarouoBi cioBa: npyxHa eHeprisi, BUOyxoBa 00poOKa, TIpCbKUH THUCK,
JMHAMIYH1 MPOIECH.

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

National Technical University of Ukraine “Kiev Polytechnic Institute”, Kiev
DEVELOPMENT OF METHODS FOR PREDICTING AND REDUCING THE RISK
OF DYNAMIC PROCESSES IN COAL INDUSTRY

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: elastic energy, explosive processing, rock presser, dynamic
processes.
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