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Bae~eHue. Ee3onacHOCTb 11 3<f>cjleKTHBHOCTb pa6o

Tbi yroJibHbiX IllaxT BO MHOfOM OnpeJJ,eJIHeTCH Ka'!eCTBOM 

ynpaBJieHIUI ropHbiM .n:aBJieHI1eM, Koropoe HaH6onee aK

TI1BHO npOSIBJIHeT ce6H np11 nO)lfOTOBKe 11 orpafiOTKe Bbl

eMO'IHblX croJI6os. HecMOTpSI Ha HaJII1'111e yroJibHbiX u:e

JII1KOB Me)I(Jl.y BhleMO'IHbiMI1 CTOJI6aMI1, np11 yseJIWleHI1H 

MOIUa,n11 Bblpa6oTaHHOro npocrpaHCTBa npOHCXO)lHT aK

TI16113aU1151 npouecca CJJ.BI1)1{eHI1SI no.upa6oraHHbiX ropHbiX 

nopoJI,. Dpou:ecc npo11cxo.uHT no3TanHo, B03HI1KaiOT Ja

BI1caHMH nonpa6oraHHbLX nopon, yseJII1'IHBaercSI JJ,aBJie

H11e Ha KpaeBbie }"laCTKM miacTa 11 yroJibHhie u:eJIHK11, npo

HCXOMT 11X paJpyrneHHSI B <f>opMe fOpHbiX y.uapos, a TaK)I{e 

o6pyrneHIUI no.upa6oraHHbiX nopo.n Ha 60JihillHX nnoma

MX C ¢opMHpoBaHI1eM B03.llYillHOH BOJIHbl 11 Bb!TecHeHI1-

eM onaCHbiX ra30B, HHOfJI,a no)l{apHbiX, B )leHCTBYIQlllHe 

Bb!pafiOTKH. 3TOT npou:ecc nO)lTBep)l(.[l,aeTCSI HOpMaTI1B

HblMH Jl.OKyMeHTaMI1 H npaKTI1'IeCKMM Onb!TOM pa3pa60T

KM yronbHbiX nnacTOB Ha 60Jibll111X nnomaMx [I - 5]. 

Qe;n. H o6'LeKT uccJie.uoBaHH.H. B ycJIOBI1SIX pa3pa6or

KH BbleMO'!HblX }"l8CTKOB Ha BeCbMa C6JI11)1{eHHbiX YfOJib-
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~3noll!eH&J pe3ynbTaTbJ 'IHCneHHoro MOl!enHpoaaHHA reoMexaHH'Iecxoii CM
TY3LIMH npM pa3pa6oTKe aecbMa clinHlKeHHbiX yronbHbiX nnacroa. no pe-
3YnbnTaM MOAenHpOB3HHA H C Y'leTOM npoH3BOl!CTBeHHOro ORbiTa CIIJOp
MynHpOB8Hbl peXOMeHli8LIMH no RDArDTOBKe H pa3paliOTKe BbleMO'IHbiX 
y'lacrKoa a ycnoBMRX c6nHlKeHHbJX nnacroa. 
Knto'feBhte cnosa: reoMaCCHB, c6nHll!eHH&Ie nnacr&l, HanpRlKeHHD-lle!IJop
MMpoaaHHoe COCTORHHe, 'IMCneHHOe MOl!enMpOBaHHe. 

HbiX nnacrax o.uHoti 113 waxr KyJ6acca 11ccneaosanocb 

cjlOpM11pOBaHMe 30H C)lB11)1{eHI1H 11 HanpJDKeHHO-JI,ecpop

MI1pOBaHHOro COCTOSlH1151 yrJienopO,[!.HOro M8CCI1Ba . .[Vul 

nporHOJa sepoHTHoro Maccosoro o6pYllleHI1H no.npa6o

TaHHbiX nopo.u KPOBJII1 nocJie ITJiaHI1pyeMOH 0Tpa60TKI1 

O'Iepe,[!.HOro BbieMO'IHOrO yqaCTKa TipOBO)lHflOCb 'IHC

JieHHOe Mo.uenHposaHHe npoueccos CJJ.BI1)f(eHI1H no.upa-

6oTaHHotf nopo.uHotf TOJIIUM c ou:eHKoti ycrotitiHBOCTI1 

YrDJibHbiX U:eJIHKOB. l.J,eJibiO 11CCJie)lOBaHHH 6b!JI TipOfH03 

reOMeX8HI1'IeCKOH CHryaQMI1 C }"leTOM aKTI1BI13aU1111 

npouecca C.UB11)1{eHHSI JJ.JIH npo¢11JiaKTHKH onaCHbiX ra3o

.lli1HaMI1'!ecKHx SIBJieHI1H np11 nOJJ,fOTOBKe 11 pa3pa60TKe 

BbieMO'IHbiX yqaCTKOB. )].JISI Jl.OCTH)I{eHI1R nocTaBJieHHOH 

uen11 pellleHbi cneeyiOmwe Ja,na'll1: 

- ocymeCTBJieHa HaCTpOtiKa BXO)lHbiX ,[(aHHbiX npo

rpaMMHOfO KOMflJieKca pacqera napaMeTpos HanpH-

)l(eHHO-JJ,ecpopMI1pOBaHHOrO COCTOSIHI151 reOMaCCHBa C 

11CnOJib30BaHI1eM peJyJibTaTOB LUaXTHbiX 113MepeHI1H 11 

TpefioBaHMH HOpMaTHBHbiX JJ,OKyMeHTOB [6- 9]; 
- nposeJJ,eHbl MOJJ.eJII1posaHwe 11 aHaJII13 napaMeTpos 

HanpH)I{eHHO-JJ,ecpopM11pOBaHHOro COCTOHHMSI reoMaCCH

Ba C yqeTOM COBOKynHoro BJII1HHI1SI CI1CTeMbl O'lliCTHbiX 11 

nOJJ,fOTOBHTeJibHbiX BblpafiOTOK BCeX BbleMO'IHbiX yqacT

KOB nJiaCTa <<2»; 
- pa3pa6oraHbl peKoMeH.uaU11M no cosepllleHcrsosa-

rOPHbllliiiiH>KIIIHI/IPVIHr 133 
YSI3B11Mble C TeXHOJIOrH'leCKOH TO'IKH 3peHHH yqaCTKH 

lllaXTHOro nOJISI, pacnOJIO)I{eHHble B H11)1{Hetf ero 'IaCTI1, 

a TaK)I{e nOJJ,fOTOBJieHbl TeXHOJIOrH'leCKHe pellleHI151, o6e

cne'!J1BaiOIU11e 3KcnnyaTaUHOHHyiO ycroi1'111BOCTb 6y.ny

ll.(HX ropHbiX Bbipa6oToK B Te'!eHHe scero nep11o.ua orpa-

6oTKH HI1)1{Hero BbleMO'lHOrO CTOJI6a lllaxTHOro nOJI.H. 

Pe3yJILTaTbl u o6cy:xmeuue. Mo.uen11posaH11e noKaJa

JIO, 'ITO Ha.Ll K3)1{)lbiM OTpa60TaHHblM BbleMO'IHbiM yqacT

KOM cjlopMI1pyeTCH JIOKaJibHaSI 30Ha pa3pyllleHI1SI no)l-

Hl110 rexHoJiomH pa3pa6oTKI1 secbMa c6JI11)1{eHHbiX nna- pa6oraHHbiX nopo.u. YroJihHbie u:eJII1KH ll111pi1HOi1 30 M 

CTOB «2>> 11 <<i >>. COXpaHSIIOT YCTOH'II1BOCTb, 'lTO 11JIJIIOCTpHpyeTCH 1130-

MeTOJI.bl uccJie~o&aHHH. DpH npose.ueHI1H 11CCJie.uo

saHI1i1 np11MeHS!fli1Cb MaTeMaTH'leCKOe MOJI,eJIHpOBaHI1e 

'li1CfleHHbiMI1 MeTO)laMI1 reOMeXaHHKI1, TeOp11Si npO'l

HOCTH MaTepHaJIOB Jl,JIH Onpe,lleJieHI1SI 30H C)lBI1)1{eHI1SI 

H pa3pyllleHI151 ropHbiX nopO,ll 11 yrOJibHbiX U:eJIMKOB, 

o6o6meHI1e peJyJibTaToB wccne.uosaHI1H. B peJyJibTaTe 

6b!JIH nOJI)"'eHbl peKOMeH)laUH11 )lJISI Bbl6opa paU:110HaJib-

JII1H11RM11 OTHOllleHI151 OCTaTOI.JHOH npO"'HOCTI1 nopOJI. 

K 11X liCXOJI,HOH npO'IHOCTI1 nOCJie 0Tpa60TKI1 BbieMO'l

HbiX cron6os (p11c. I). O.uHaKo s no.upa6oraHHOH ron me 

pa3pyllleHI1e ropHbiX nopo.u secbMa Heo.uHopoaHoe, TaK 

KaK Ha.u yroJibHbiMH u:eJII1KaMI1 nnacra <<2» nopo)lbl co

xpaHSIIOT HecymyiO cnoco6HOCTb 11 cnoco6Hhl K JaBI1ca

HHIO C QlOpMI1pOBaHI1eM JIOKaJibHbiX 30H JI,e311HTerpaU1111 

HbiX napaMeTpOB noJI,roTOBKH H OTpafiOTKM BbleMO'IHbiX (HeyCTOH"'I1BOf0 MaCCI1Ba) Ha,!l K3)1{)lb!M 113 BbleMO'IHbiX 

y'laCTKOB. y'lacTKOB. CoorseTcTBeHHO, cneayer O)I{H.UaTb 11 Hepas-

B Ka'IeCTBe 11CXO.UHbiX aaHHbiX 11CnOJib30BaHbl nna

Hbi ropHbiX BbipafiOTOK no nJiaCTaM «2» 11 <<1», JII1TOJIO

rH'IeCKI1e KOJIOHKI1, nacnopTa BbleMO'lHbiX yqaCTKOB. 

reoMeTpH'leCKru! MO)leJib nporpaMMHOfO KOMnJieKCa 

npe.ucTasneHa B s11.ue sepTI1KaJibHoro pa3pe3a, nepneH

,[(11KyJIHpHoro OCSIM BeHTI1JISIU:HOHHbiX 11 KOHBetiepHbiX 

lllTpeKoB. Bbi6op sepTHKaJibHoro pa3pe3a o6ycnosJieH 

Ha116011ee CflO)f(HOH ropHo-reOJIOrH'leCKOH cwryau:11etf, 

CBH3aHHOH C MOIUHOCTbiO nopO,ll Me)l{)ly C6JII1)1{eHHbiMli 

nnacTaMH <<2>> 11 <<I» B npe.uenax 0,5- 5 M. PaJMepbi MO.UeJIH 

no npOCTI1paHI110 np11HS!Tbl C yqeTOM B03MO)I{H0f0 onpe

JI,eJieHHH BJI11HHH5! O'IMCTHOfO Bblpa6oTaHHOfO npocrpaH

CTBa BCeX OTpa6oTaHHbiX 11 nJiaHI1pyeMbiX K OTpa60TKe 

BbleMO'!HbiX CTOJifiOB no nJiaCTaM << 1» 11 «2>> B npe,lleJiaX na

HeJIH. )].JI11Ha reoMeTpH'IeCKOH MO)leJIH no na,ueHHIO nJia

CTOB npHHHTa I400 M, my611Ha 3aJieraHI1R nJiaCTa <<2>> -
nepeMeHHaSI, OT I60 )lO 600 M. 

Cne.n:yer OTMeTI1Th, '1TO HacTpotiKa MaTeMaTI1'IecKoA 

MO)leJII1 C U:eJibiO nOBblllleHHH TO'IHOCTI1 nporH03a reo

MeXaHI1'JeCKMX napaMeTpOB, 

He06XO.UI1MblX )lJISI COCTaBJie

HIUI nacnopTa nnaHI1pyeMo

ro K pa3pa6oTKe BbieMO'IHOro 

yqacTKa, npose.ueHa no peJyJih

TaTaM lllaJ{THbiX Ha6JIIO,[(eHMH, 

noJiy'leHHbiX np11 OTpa60TKe 

npeJI.bi.Uymero BhieMO'lHoro 

CTOJI6a. 
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HOMepHOfO onycKaHI151 JeMHOH nosepXHOCTI1. 

B peJyJibTaTe BJII1HHHSI onopHoro ropHoro nasJieHHSI, 

ccpopM11posaslllerocSI np11 pa3pa6oTKe BhillleJie)l(all.(ero 

Bb!eMO'IHOro y'laCTKa, 113MeHI1JiaCb reoMeXaHI1'IeCKaR Cl1-

ryaU:11H B oKpecTHOCTI1 HM)I{eJie)l{all.(HX lllTpeKoB. Cpas

HeHI1e 1130JII1HI1H pacnpe,[!.eJieHI151 OTHOllleHI1SI OCTaTO'I

HOH npO'IHOCTH K HCXO,llHOH npO'IHOCTli B OKpecTHOCTI1 

BeHTMJIHU110HHOro lllTpeKa 2-5 (p11C. 2) yxa3biBaeT Ha cy

ll.(eCTBeHHOe oTJII1'111e xapaKrepa pa3pyllleHI1H nopo.u ao 11 

nOCJie BJIHHHI1H O'IliCTHbiX pa60T. 00)l BJIMHHHeM 3aBI1Ca

IOIU11X nopOJI. Ha.Ll O'lHCTHbiM Bb!pafiOTaHHblM npOCTpaH

CTBOM rpaH11Ubl 30Hbl pa3pyllleHI1SI paCll111pliJII1Cb B TIOI.J 

BY 11 no na,ueHI110 nJiaCTa, 'ITO CBR3aHO C B03)leHCTBI1eM 

)lOnOJIHI1TeJibHbiX HanpH)I{eHMH nOCJie OTpa60TKI1 Bbie

MOI.JHbiX CTOJI60B. 

)J.JISI ou:eHKI1 BJIMSIHI1SI JaswcaiOIUI1X nopoJI. KPOBJII1 Ha,u 

BbieMOI.JHbiM y'laCTKOM 2-5 npoBe)leHO '111CJieHHOe MO)le

JII1pOBaHHe, rpacp11'leCKI1e peJyJibTaTbl KOTOpOrO B BI1JI,e 

OTJJ,eJibHbiX <f>parMeHTOB np11Be)leHbl Ha p11C. 3, 113 KOTO-

gOO 
soo Ul '2.-5, tA 

700 o• oc~ B 
pactiO 1\ll~e 

np11 MOJJ,eJII1pOBaHHI1 pac

CMOTpeHO 6onee 20 Bap11aHTOB 

pacnOJIO)I{eHI1H 0'111CTHbiX H 

TIOJI,fOTOBHTeJibHbiX Bb!pa6o

TOK. B npouecce Mo.uenl1po

saHI1H onpe.ueneHbl Haw6onee 
PHC. 1. lo13onHHHH pacnpe,qeneHHA OTHOWeHHA OCT8TO'IHOM npO'IHOCTH nopo,q K HCXOAHOM 

npO'IHOCTH npH MOLI.IHOCTH nopOA Me>K,qy nnaCT8MH 1 ,5 M 

PBL\VIOHBnoHOe ocsoeHVIe He,qp N 4-20 1 6 
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Pille. 2. lii30nlo1HI1111 paenpeAeneHIIISI OTHOWeHI1SI OeTaTO'IHOH npO'IHOeTI1 K 11eXOAHOH npO'IHOeTI1 B OKpeCTHOeTI1 BeHTIIInSII.IIIIOHHOfO 

WTpeKa2-5: 

a - nplil MOlJ..IHOCTIII nopOA M9>KAY nnacTaMII11,6 M Ill OA11HOYHQj;i Bblpa60TKe; 6- np11 MOL1.1HOCTI1 nopOA MS>KAY nnacraMIII 1,5 M, C YYSTOM 
Bni1HHIIISI naB 2-4, 2·3 11 2-2 

poro BMJJ.HO, 'ITO JIOKaJibHbie 30Hbl pa3pyrneHIUI 60KOBbiX no pe3yJibTaTaM cpaBHeHJ1JI rpa¢lHKOB pacnpeJ:~:eJieHJ-IJI 

nopo,n Ha,LI BbieMO'IHbiMH y<IaCTKaMH 2-5 11 2-4 3aMbJKa- K03¢l¢lHUHeHTOB KOHUeHTpaUHH BepTHKaJibHbiX HanpH-

IOTCH B 06IUYIO 30Hy. 3Ta JaKOHOMepHOCTb nOI1:TBep)[(,lla

eT B03MO)[(HOCTb aKTHBH3aUHH npouecca C,ll;BJ1)[(eHHH no

POll:, B TOM 'IHCJie Ha,u UeJIHKOM Me)[(J1:y BeHTHJIHUHOHHbiM 

uJTpeKoM 2-5 11 KOHBetl:epHbiM unpeKoM 2-4. BcJieACTBHe 

pa3rpy3Kl1 nop011: B nO'IBe nJiaCTa « i>> B HeM npOHCX011:HT 

pa3pyrneHHe yrJIH, T. e. BOJMO)[(HOCTh ero nocJie,.nyiOmeti 

6e3onaCHOH pa3pa60TKH BeCbMa npo6JieMaTH'IHa. 

O,nHHM H3 ¢laKTopoa, BJIHHIOlli11X Ha napaMeTPbi pa3-

pyrneHHH ropHbiX nop011: B OKpeCTHOCT11 O,ll11HO'IHOH Bbl

pa60TKJ1 (pHC. 4, a) 11 B 30He BJIHHHHH 3aBHCaiOil.I,11X Ha,LI 

O'IHCTHbiM Bbipa60TaHHbiM npOCTpaHCTBOM nop011: (pHC. 

4, 6), HBJIHeTCH B03H11KHOBeH11e HanpH)[(eHHH B MaCC11Be. 
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)[(eHHH (CM. pHC. 4) ycTaHOBJieHO, l.JTO .IJ.OnOJIH11TeJibHbie 

TeXHOreHHbie HanpSI)[(eHHSI B OKpeCTHOCT11 BeHT11JI5IUH

OHHOfO WTpeKa 2-6 np11BO.IlHT K paCWHpeHHIO 06JiaCTH 

nOBbillieHHOro ropHOro .IJ.aBJieHHSI B CTOpOHY na,ueHHH 

nJiaCTa B 1,3 pa3a, a B CTOpOHY BOCCTaHHH - B I ,5 pa3a; 

poczy K03¢lQ:>HUHeHTa KOHUeHTPaUHH BepTHKaJibHbiX Ha

np.si)[(eHHH B 6oKax Bbipa6oTK11 no na.ueHHIO nJiacTa no'I

TH B 1,2 paJa, a B CTOpOHy BOCCTaHHH nJiaCTa - B 1 ,4 pa3a. 

BhiHBJieHa JaKOHOMepHOCTb 113MeHeH11H npoCTpaH

CTBeHHoro nOJIO)[(eHHSI OC11 CHMMeTpHH BeKTopa pacnpe

.IJ.eJieHHH K03cp¢lHU11eHTOB KOHUeHTpaUHH HanpH)[(eHHH 

( OCeH noJiy3JJJIHnCOB 1130flHHHti): B 011:11HO'IHOH Bbipa-

60TKe ocb pacnonaraeTcH no'ITH nepneH.IJ.HKY

JIHpHo nJIOCKOCTH nJiaCTa (CM. pHC. 4, a), a nO.Il 

BJIHHHHeM Bbipa60TaHHOfO npOCTpaHCTBa - no

BOpa'IHBaeTCH B CTOpOHY Bbipa60TaHHOrO npo

CTpaHCTBa. YKa3aHHYIO 3aKOHOMepHOCTb cJie.IJ.y

eT y'IHTbiBaTb np11 Bbi6ope napaMeTPOB nacnopTa 

KpenJieH11H Bhlpa60TOK. 

-100 1 I ~I ' I I I I 

no HTOraM aHaJI113a pe3yJibTaTOB 'IHCJieHHO

ro MO,.ll;eJIHpOBaHH.si H npOI13BO,llCTBeHHOrO Onbi

Ta pa3HbiX BapHaHTOB nOI1:fOTOBK11 BbieMO'IHhiX 

yqaCTKOB .IlJIH pa3pa60TK11 CB11Tbl BeCbMa C6JIH

)[(eHHbiX yrOJibHbiX nJiaCTOB BbiSIBJieHbl CJie.IJ.y

IOlliHe B03MO)[(Hble nocJie,.ll;CTBHH npOSIBJieH11H 

ropHoro .uaaneHHH np11 aKTHBHJaUHH npouec-

-50 0 50 100 150 200 250 300 350 400 450 500 ca CJ1:BJ1)[(eHHSI nocJie OTpa60TKH HeCKOJibKl1X 

PaccroRHI1e or oc11 BW 2-6, M CMe)[(HbiX BbieMO'IHbiX CTOJI60B: 

Pille. 3. lii301111HI1111 paenpeAeneHIIISI OTHOWeHI1SI oeraTO'IHOH npO'IHOCTI1 ,/ 3aMbiKaHHe no CBO,.ll;y JIOKaJibHbiX 30H C,UBH-

K llleXOAHOH npO'IHOCTIII nplll MO~HOCTIII nopOA Me)I(Ay nnaCT8MIII 1 ,5 M )[(eHHH Ha,u Ka)[(l1:biM BbieMO'IHbiM CTOJJ60M B 06-

ISSN 221 9-5963 

WyiO 30HY C pa3pyrneHHeM nopo,.n KpOBJIH, B TOM 'IHCJie Ha,u 

YfOJibHhiMH UeJI11KaMH Me)[(_.ny COCe,UHHMH yqaCTKaMH; 

.I pa3pyweH11e yroJibHoro Mace MBa nJiacTa << 1 >> np11 Ha

.IJ.pa6oTKe ero ropHbiMH pa6oTaMH nJiacTa <<2>> 11 BHe3an

Hbie BbiChmaHHH ymH 11 nopo..n Me)[()lynJiaCTbH np11 no

cne.uyl0lllei1 pa3pa6oTKe nJiacTa «1»; 

,/ BhiCOKaSI BepOHTHOCTh ra3011:11HaMH'IeCKJ1X npouec

COB y KpaeBbiX yqaCTKOB nJiaCTa 11 B YfOJibHhiX UeJI11KaX 

np11 yseJJ11'IeHH11 rJiy6HHhl pa3pa60TKH; 

.f nOBbillleHHaSI KOHUeHTpaUHH Hanp.H)[(eHHH B Bbipa-

60TKaX H11)[(Hero nJiaCTa «l>> nO.U yroJJbHhiMH UeJI11KaMH, 

OCTaBJJeHHbiMH B BepxHeM nJiaCTe <<2». 

B CBH3H c 3THM npw nocJie.IJ.yiOmeti pa3pa6oTKe nnacTa 

<<I» nocne BbieMKH aepxHero nJiacTa «2» cJie,nyeT O)[(J1,UaTb 

BJ111SIHHH CJie!lYIOlliHX OCJIO)[(H5110Il.I,HX Q:>aKTOpOB: 

• o6pa3oBaHHe B nopo.IJ.ax Me)[(Jly II.TiacTaMH Tpe

lliHH, napaJIJieJJbHbiX JIHHH11 O'I11CTHOro Ja60SI aepxHero 

nJiaCTa, npH nepHOJ:I:H'IeCKHX 3aBHCaHHSIX H o6pyweHHSIX 

nopo,U KpOBJIH BepxHero nJiaCTa, 'ITO npHBe,UeT K Q:>opMH

poBaHHIO 30H pa3pyrneH11H Bnepe,UH CeKUHH MeXaHH3H

poBaHHOH Kpemi B HH)[(HeM 3a6oe; 

• BCJiei1:CTBHe nepHO.IlH'IeCKOfO <<TOnTaHH51>> MeXaHH-

3HpOBaHHbiMH ceKU11HM11 KpenH B BepxHeM O'IHCTHOM 

3a6oe B03MO)[(HO 30HaJibHoe paJpyweHHe nopo11: 11 yrm1 

HH)[(Hero nnacTa 11 BbiCbmaH11e wx B npH3a6oi1:Hoe npo

cTpaHCTBO HJ1)[(Hero nnacTa; 

• no pe3yJibTaTaM 'IHCJieHHOro MO,lleJIHpOBaH11SI H 

rnaxTHhiX Ha6JII011:eH11H ny'IeHH51 nopo.u no'IBbi sepxHero 

nJiaCTa «2» ycTaHOBJieHO, 'ITO npH pa3rpy3Ke Ha,Lipa6o

TaHHbiX nopo,U Me)[()lynJiaCTbSI B03MO)[(Hbl HepaBHOMep

Hbie .ue¢lopMaUHH (nyqeHwe) HH)[(Hero nJiacTa «I>> 11:0 400 
MM, T. e. np11 .IJ.eQ:>opMaQHHX BhiWe npe.IJ.eJibHbiX 3Ha'leH11H 

npOH30H,.ll;eT pa3pyweHHe yrJIH B HH)[(HeM nJiaCTe <<1», B 
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CBSI3H C '!eM CJie,.nyeT 0)[(11,.ll;aTb nep110,llH'IeCKyiO MHrpa

UHIO (npopbiBbi) MeTaHa 113 HH)[(Hero nnacTa B Bhipa6o

TaHHOe npOCTpaHCTBO BepXHero ( OC06eHHO no Jl11H11H 

Ja60HHOfO KOHBetiepa) 11 B 3aBaJibHOe npOCTPaHCTBO 3a 

ceKUHHMH MeXaHH311pOBaHHOH KpenH; 

• npw nocne..noaaTenbHoti HHCXO.IlH~eti pa3pa6oTKe 

CB11Tbl nJiaCTOB B03HHKaiOT CJIO)[(HOCTH C o6ecnetieHHeM 

ycTOH'I11BOCT11 KpOBJI11 Bbipa6oTOK no H11)[(HeMy nnaczy, 

11 .IlJIH o6ecnetieHHH 3KcnnyaTaU110HHoti ycTOH'IHBOcTH 

Bblpa60TOK nOTpefiyeTCSI npHMeHeHHe TOJlhKO paMHOH 

KpenH. 

B ropHoi1 npaKTHKe Heo.uHoKpaTHO npe.unp11H11Ma

JI11Cb nOnbiTKH pa3pa60TK11 BeCbMa C6JIJ1)[(eHHbiX nJiaCTOB 

no cJie.UYIOlli11M cxeMaM: 

• COBMeCTHaH O,.ll;HOBpeMeHHaSI pa3pa60TKa ,.ll;Byx nJia

CTOB O,UH11M O'I11CTHbiM 3a6oeM C BbieMKOH nopo.u Me)[(

.uynJiaCTbSI 11 nepeMe~eHHeM B e,U11HOM nOTOKe rDpHOH 

MaCCbl no 011:HOMY KOHBetiepy; 

• nocJie.IJ.oBaTeJibHaSI ceneKT11BHaH pa3pa6oTKa .uayx 

nnaCTOB O,.ll;H11M 0'111CTHbiM 3a6oeM C pa311:eJibHOH BbleM

KOH ymH B BepxHeM H H11)[(HeM nnaCTaX, 11:0CTaBKOH yrJIH 

B e,.n11HOM nOTOKe no O,UHOMY KOHBetiepy, BbieMKOH nopo,U 

Me)[(,lly nJiaCTaMH C YT11JIH3aUHeti nopO,UHOH MaCChi B Bbl

pa6oTaHHOM npocTpaHCTBe 'Iepe3 cneuHaJibHbie ycTpoti

CTBa B CeKU11HX MeXaHH311pOBaHHOH Kpen11 111111 TpaHc

nopTHpOBaH11eM cneUHaJJbHbiM JaBaJJbHhiM KOHBetiepoM; 

• nocJie..nosaTeJibHaH pa3pa6oTKa .uayx nJiaCTOB 11:BY

MH O'IHCTHbiMH 3a60SIMH C paJ,.neJibHbiM KOHBeflepHbiM 

TpaHcnopTHpOBaHHeM YrJIH no JiaBaM 11 B 06llleM nOTOKe 

e,UHHhiM KOHBetiepOM B BbieMO'IHbiX BbipafiOTKaX HH)[(He

ro nJiacTa; 

• He3aBHC11MaSI pa3pa60TKa nJiaCTOB pa3HbiM11 O'IHCT

HbiMH 3a60HMH C OTCTaBaHHeM JiaBbl HH)[(HefO nJiaCTa B 
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P11c. 4. lti30niiiHIIII1 pacnpeAeneHIIISI K03tJltJlllll.lllleHT8 KOHI.IeHTp81.111111 BepT11KanbHbiX HanpR>KeHIIIH nopOA B OKpeCTHOCTI1 BeHTI1nR

I.IIIIOHHOrO WTpeKa 2-6 np11 MOlJ..IHOCTI1 nopOA Me>KAY nnacTBMIII 1,5 M: 

a - OAIIIHO'iHaR Bblpa60TKa; 6- e Y'I9TOM BnliiRHI1SI naB 2-5 11 2-4 
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npocTJ)aHcTBe Ha 10-100 M np11 ycTOM'fi1BbiX nopo.uax 

KpOBJII1 111111 BO BpeMeHI1 Ha 1-2 ro.ua np11 HeyCTOH'fi1BbiX 

nopo.uax nocne 11x cJie)[CHBaHI151. 

PaU.110HaJibHol1 ClJ11TaeTc.R coBMecTHa51 O.llHOBpeMeH

Ha51 pa3pa60TKa C6JIJ.DKeHHbiX nJiaCTOB B O.UHOM 0'111CT

HOM 3a6oe np11 MO!llHOCTI1 nopO.ll Me)[()ly nJiaCT3MI1 Me

Hee 1,1 M. ITp11 6oJibwew MO!llHOCTI1 O'fi1CTHbie Ja6m" 

peKoMeH.uyeTC.R pacnonaraTb nocne.llosaTeJibHO no ,UJII1He 

OTpa6aTbiBaeMoro CTOJI6a. £c1111 MO!llHOCTb nopO.ll Me)[(

.UYn113CTb51 He npeBbllliaeT 10 M, TO MO)[(HO npOBO.lli1Tb 

rpynnOBbie Bbipa6oTKI1 no HJ1)[(HeMy nnacry c npoxo.u

KOH Ha sepxHHti: nJiacT re3eHKOB. TaKaSI TexHonom.R no-

3BO.IU!eT CHH311Th Bep05ITHOCTh nyqeHI151 nopO.ll B OO'IBe 

nJiaCTOB. Onepe)[(eHI1e sepxHero O'fi1CTHoro 3a6o.R oT

HOCI1TeJibHO Hl1)f(Hero 3aBI1C11T OT KOHKpeTHbiX ropHO

reOJIOfH'feCKHX 11 ropHOTeXH11'feCKI1X YCJIOBI1H 11 COCTaB

MeT l0-100M. 
PeKoMeu.nauuu. Ha ocHoBaHI111 pe3yJihTaToB 11CCJie.llo

saHI1M npe.uno)[(eHhi cne.uyJO!lll1e peKoMeH.llaU1111: 

l. B npoeKTax 11 nacnopTax B Ka'lecTse onTI1MaJihHoro 

Bapl1aHTa pa3pa60TKI1 CBI1Thl BeCbMa C6JIIDKeHHbiX OJia

CTOB CJie,UyeT np11HI1MaTb TaKOe B3ai1MHOe paCOOJIO)f(e

HI1e O'fi1CTHblX 11 nO.UfOTOBI1TeJibHbiX Bb!pa60TOK HJ1)[(He

ro nJiaCTa << 1», np11 KOTOpOM OHI1 6bl HaXOllHJII1Cb B 30He 

pa3rpy3KH OT Bbipa60TaHHOro npOCTpaHCTBa nJiaCTa <<2». 

2. He .llOnycKaTb pacnoJIO)[(eHI1SI Bbipa6oToK HIDKHero 

nJiaCTa n011: YfOJlbHblMI1 QeJII1KaMI1 11 KpaeBbiMI1 '13CTSIMI1 

BepxHero nJiaCTa, T. e. CJiellOBaTb Opi1HU11ny: Ha nOJIOfi1X 

yqacTKax nJiaCTOB «2>> 11 <d>> nnoma.uh OTPa6aTbiBaeMoro 

CTOJI6a Ha HIDKHeM OJiaCTe « J >> .llOJI)f(Ha 6b!Tb MeHbWe OT

pa6oTaHHOM nnoma.u11 sepxHero nJiacTa «2>>. 

3. Op11 C}'l.lleCTBYIOIUeM: cxeMe BCKpbiTI1H 11 no.nroToB

KI1 waxTHoro nonSI, Ha my6HHe pa3pa6oTKI1 6onee 500 M 

11CKJIIO'fi1Tb BepOSITHOCTb nyqeHI1.R nopOll Me)[()ly OJia-

Cnuc01c ucnoJZb30BaHHbiX ucmo'IIIUJWB 

CTaMI1 <<I>> H <<2>>, KaK nOKa3aJII1 pe3yJibTaTbl 'li1CJieHHOro 

MO,UeJIHpOB3HI1H 11 npOI13BO.llCTBeHHblW OnbiT, He npe.ll

CTaBJI51eTCSI B03MO)[(HbiM. B CBH311 c 3TI1M Heo6xo.uHMO 

Ha CT<I.lll111 pa3pa6oTKI1 nacnopTa BbieMO'fHoro yqacTKa 

npe.llyCMOTpeTb nJiaHOBYIO OO.ll.lli1PKY 11 3a411CTKY nop011: 

OO'lBbl, ,UJI51 4ero CJiellyeT OCHaCTI1Tb BbieM04HbiH yqaCTOK 

COOTBeTCTBYIOll.l,eM TeXHI1KOH 11 COJiaH11pOB3Tb .llOOOJIHI1-

TeJibHbie Tpy.uosbre 11 cPI1HaHcOBbie 3aTpaTbi. 

4. CorJiacHo pe3yJibTaTaM 11CCJie.lloBaHI1ti:, np11 yse

JII1'leHI111 rny611Hbl pa3pa60TKI1 HHTeHCI1BHOCTb nyqeHI1H 

nopo.u no'lBbi nnacTa «2» 6y.ueT Bo3pacTaTb nponopu11o

HaJibHO my611He. B CB.R311 c 3T11M np11 MOLLlHOCTI1 nopo.u 

Me)f(.llynJiaCTb.R .ll.O 1 ,5 M CJie.uyeT npOBO.ll11Tb OO.llfOTOBI1-

TeJihHbie Bb!pa60TIG1 Ha noJIHyro BblCOTY, BKJIIO'IaiOll(YIO 

OJiaCTbl « 1 », <<2>> H nopO.Ubl Me)[()ly HI1MI1. 

5. TaK KaK Henocpe.ucTBeHHO no.u Bbipa6oTaHHhiMI1 

npoCTpaHCTB8MI1, BCJie.UCTBH:e pa3rpy3KH 11 paCT.RTHBaiO

Ll.I,I1X HanpH)[(eHI1M np011CX01U1T pa3pyweHHe yrJUI nJiaCTa 

« 1 » 11 HIDKeJie)[(alUI1X nopo,n, He06XO.ll11MO np11 0Tpa60T

Ke OJiaCTa «I>> Bbi611paTb CeKU1111 Kpenl1 C MHHHMaJibHbiM 

y,neJibHbiM ,naBJieHI1eM Ha OO'lBy, 'lT06bi 11CKJIIO'II1Th OOTe

piO HX ycTOH'II1BOCTH Ha ,ne3HHTerp11posaHHOM Ha 6JIOKI1 

nopo.ue KpOBJII1 11 OO'fBbl. 

6. npH rny6HHe pa3pa60TKH 6onee 500 M WHPI1Ha 

yrOJibHOro UeJII1Ka 30-35 M OKa3bJBaeTCSI He.UOCTaTOlJ

HOM, TaK KaK l.l,eJII1K pa3pywaeTCSI OO.ll BJIHHH11eM OOOpHO

ro ropHoro .uasneHI1H Ha my611Hy .llO 5 M. B CBH311 c 3TI1M 

w11p11Hy yroJibHoro ue1111Ka Ha my611Hax 6onee 500 M 

He06XO.U11MO npi1H11MaTb He MeHee 45 M. 

7. nopO.UHYJO TOJilllY Me)[()ly nJlaCTaMH CJie,nyeT 11C

OOJib30BaTb KaK apMHPYJOIU11M 3JieMeHT B 6oKaX Bb!pa6oT

KI1, 003TOMy He06XO.llHMO B nopO.llbl Me)[(.lJ.ynJlaCTbSI ycTa

HaBJIHB3Th cnel.I,HaJibHbie aHKepa ,UJII1HOM He MeHee 5 M 

c Hecymet! cnoco6HOCTbiO He MeHee 300 KH. POH 
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Modeling options for preparation working areas taking into account the practical experience highly contiguous coal seams developing 
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Abstract The article presents the results of numerical modeling of geomechanical situation in developing highly contiguous coal seams. According to the 
results of modelling taking into account work experience, recommendations for the preparation and mining sections in conditions of highly contiguous coal 
seams 
Key words: geomassiv, contiguous seams, the stress-strain state, numerical simulation. 
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e!AEPM~HIIE IIOPMII M nPAIIUIA 

IOWCl'llni'OIIIlllWHIHIA&DOIIAOtOCIM 

nPABIUIA liDOnACHDrnl nPM BE,QEHMM fOPHbiX PAiiOT 
II nEPEPA60TIIE TBEPAbiX nonDHbiX MCKOOAEMbiX 

-lD15 

8 ceploUI 6M6mtoTeKa lKypHana «PBLIMOHanbHOe OCBOeHMe HeAp» YI3AaHbl 

<DeAepanbHble HOPMbl H npaBHna B o6naCTM npOMbiWneHHOM 6e3onaCHOCTM 
«npaaMna 6e3onacHOCTM npM BeAeHMH ropHbiX pa6or 

M nepepa6orKe raepAbiX none3HbiX MCKonaeMbiX». 
HaCTOIHJ.j~e CDeA8PaJlbHbl8 HOpMbl ~ npaB~Ila B o6nacT~ npOMbiW118HHOi16eaonaCHOCT~ ccnpaB~Ila 6e3-

o naCHOCT~ np~ BBABH~~ ropHbiX pa6or 11 nepepa6orKe raepAbiX none3HbiX 11CKonaeMbiX» ycraHaB1111-

BaiOT rpe6oaaHI1~, HanpaaneHHble Ha o6ecne<teHI1e npoMbiW11BHHOi1 6eaonacHOCTI1, npeAYnpe>KA8HI1B 

asap11i1, Clly<taes npOI13BOACTBBHHOfO TpaBM8TI13M8 Ha 06beKTaX BBA8HI1~ ropHbiX pa6oT 11 nepepa60TKI1 

HeropiO<t~x. TBBPAbiX noneaHbiX 11CKonaeMbiX. 
):.\OKYMBHT yTBBP>KABH CDeAepaJlbHOi1 C11Y>K6Di1 no 3K0110fl1'lBCKOMY, TBXH0110fl1'l8CKOMY 11 aTOMHOMy 

Ha,ll30py. 

):.\11H np1106peTBH~H HB06XOAI1MO npHCRBTb 38RBK'/ B PBA8Kl\1110 Ha 8APBC 3118KTPOHHOi1 nO'lTbl 

mai/@ronlnforu c yKa3aHI1eM: 

- peKBI1311TOB KOMnaHI111 (HaaaaHI1e, IIIHH/Knn); 

- nO'tTOBOfO a,qpeca (A11H nepeCbi11KI1 3K3BMn11HpOB); 

- K01111'iBCTBa 3K3BMnnHpOB. 
CTOHMOCTb 430 py6. flpH npH06pereHHH 5 H 6onee 3K3BMnRRpDB npe/lYCMOTpBH8 CHCTBM8 CKH/lOK. 

/1oJlpo6HBR HHI/JOpMBIIHR - HB caRTe wwwron/nfoJU 


