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AHHOTAILIHA B 0annotl cmambe paccmampusaiomesi 80Npocsl UCCae008aAHUS YCMOUYUEOCTU OOKOBbIX NOPOO 20PHBIX 8bIPADOMOK
6 YC0BUAX paA3PAOOMKU KPYMbIX NAAcmos. Ha ocnoge 6binonHeHHbIX tcCcredo8anuli 0aemcs cpasHeniie cnocobos ynpaeienus Kposietl
— NOIHBIM O0OpYUweHUueM U yOepiucanuem Ha KOCmpax, a maxdice 3aKiaoKoll 6blpabomanH020 NPOCMPAHCMea KaK cpeocns,
oepanuuusarowux depopmayuro 60K08six Nopoo. Ilpedcmasus nopoovl Kposiu 8 eude 6AIKU U NPUMEHUB OCHO GHblE NOLONHCEHU
meopuu COnpoOmMUBLeHUs. MAMepuaios, 6blnOJHeHa OYeHKA HANPAHCEHHO -0eopMUPyeMo20 COCMOANUSL NOPOO U COeNaH 8bl600 00
s hpexmusrocmu npumerenus 3akia0Ku 8blpabOMAHHO20 NPOCMPAHCMEA.

Knrouesvte cnosa: npusaboiinoe npocmpaHcmeo; mpasmamiusm; YNpdeieHue KpoGleil; COBUNCEHUE 2OPHBIX NOPOO; NOJIHOEe
obpyutenue; KOCHpul; INIOPbL U3LUOAIOUWUX MOMEHINOS.
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ABSTRACT The aim of the research isto study the stability of thewall rocks of mineworkingsin the conditions of development of
steep searrs. On the basis of the research conparesthe roof control methods - a conplete collapse and holding at the chocks, aswell
aslaying out space asa means of limiting the deformation of the wall rocks. Applying an optical method for studying the basic tenets
of the theory of strength of materialsand presenting rock roof in the formof beans, the estimate of the stress-strain state of the rocks
and that the efficacy of stowing was conduded. It is proved that in cormparative terms, geomechanical indicators application stowing
much more efficient than traditional methods of control rock pressure. It was found that the filling mass prevents not only the
displacement of rocksin the neighborhood of the mine workings, but also helpsto elimnate the negativereasonsin the virgin coal that
can provoke the collapse of the wall rocks.
Key words: rate of accidents; strata control; chock; bending moment diagram; facespace.

Beenenue TOPHOPaOOYNX, 0COOEHHO B YCJIOBHSIX OTPaOOTKH IUTaCTOB
B CJIOHBIX TOPHO-T€0JIOTHYECKUX YCIOBUSIX.

B mHacTosmee Bpems paboTa  TpeATIpUS THI OO0MIeMBECTHO, YTO C POCTOM TIIyOWHBI TOPHBIX

YrOJIbHOM MPOMBIILIEHHOCTH Y KpauHbl OCYIIECTBIISICTCS B
MOCTOSIHHO ~ YXYAINAIOIIUXCS ~ TOPHO-TEOJIOTHIECKHX
yeroBusax. JIis yroibHBIX MecTopokacHuid JloHOacca
XapakTepHa MaJlas MOIIHOCTB pa3pabaTeiBaeMBbIX IUIACTOB,
TIOBBIIICHHAS reoJIoTHIecKasi  HapyIICHHOCTh u
TEeKTOHMYECKasl TPEIIMHOBATOCTh BMEIIAIONIMX TOPOI.
lopable BBIpaOOTKH TPOBOASITCA W TIOJNJEPKUBAIOTCS B
OOKOBBIX TMOPOJAX, INPEACTABICHHBIX TIJMHUCTHIMH U
MIECYAHO-TJIMHICTRIMU cllaHmamu (okoso 49 %), B Tom
quciie, HWKE cpeaHeil yctoitumBoct (okono 27 %),
necuanbiMu cranmamu (28 %) u mecuanmkamu (23 %).
Ombir  pabotel maxt JloHOacca TOKa3bIBaeT, YTO
3¢ PEeKTUBHOCT, OTPaOOTKM  YTrOJBHBIX IUIACTOB U
0€30MacHOCTb BE/ICHHS TOPHBIX PA0OT B YrOJIbHBIX IIAXTAX
B 3HAUUTEJIbHOW CTEIIEHU 3aBUCUT OT COCTOSHUA TOPHBIX
BBIPabOTOK. HeynosnetBopurensHoe COCTOSTHHE
TIOCJIE THAX TIOBBIIIAET YPOBEHB TpaBMaTu3Ma

paboTr B BbIpAaDOTKAaX HAYMHACT TPOSIBISITHCS TAaKOM
HETaTUBHBIH TPUPOAHBIN  (akTOp, Kak OOpyIICHHST
OOKOBBIX TOpOJ. ABapuH, CBSI3aHHbIE C OOpPYIICHUIMHU
OOKOBBIX OPOJI, 10 YHCILy CMEPTEIHLHO TPAaBMUPOBAHHBIX
CTOAT HA TIEPBOM MECTE Ha OJHY aBapui0 M HAa BTOPOM
MECTE MO TIKECTH MOCIEACTBUM MOCJE aBapuid,
CBS3aHHBIX CO B3pbIBAMH YrOJBHOW TBUIA W Taza.
IIpruvHamMyu  aBapuil SBJLIIOTCS HapylleHUs NACIOPTOB
kpemwienuss (62 %), HECOOTBETICTBHE IACTIOPTOB
KpeIUICHUs TOPHO-TEOJIOTMUecKuM ycinoBwIM (8 %) u
OTCYTCTBHE W HewcmpaBHOCTh Kperm (23 %) [1, 2, 3].
JlocTUrHyTHI ypOBEHb TpaBMaTW3Ma IO HCCIEAYEMOMY
¢dakropy (3a mocnegame 10 JseT ynempHBIE  Bec
CMEpTEJIbHOIO  TpaBMaTW3Ma MpH  IPOBEJEHUM U
MEPEeKPEIVICHNH BBIPAOOTOK COCTaBIsIET OK0JIO 34 %, Ha
COTIPSYKEHUH BBIPAOOTOK - 12 %) Mo3BOJIAET CUMTATD, YTO
JelicTByronMe Mepsl MO TPeAOTBPAIICHHIO OOBAIOB M
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oOpyiieHnii B
HEJI0CTaTOYHBIMH.

B peampHBIX YCIOBHAX pa3pabOTKH  KPYyTHIX
IUIACTOB, CBSI3aHHBIX C YIJIaMH HX MaJCHIS, HIMEIOT MECTO
HE TOJBKO OOPYIICHHUS MOPOJ KPOBJIH, HO U CIIOJI3aHHS
nopon mouBbl. [lprdeM, B OIHUX ClilydasX OOpyIIECHHS
OOKOBBIX TMOPOJA PAacIpOCTPaHAIOTCS Ha Hpu3aboiHOe
MPOCTPAHCTBO JIABBL, YacTO IO BCeil ee IJMHe, YTO
CHOCOOCTBYET YaCTUMHOMY WIM TOJIHOMY 3aBaly Kak
OYHCTHOTO 320051, TAK M NIOJITOTOBUTEIIBHBIX BBIPAaOOTOK. B
IOPYTUX CIy4asX, 9TW SIBJICHMS NPOUCXOAAT 3a JIaBOM U
NPUBOAAT  TOJBKO K  3aBaly  IOJATOTOBUTEIBHBIX
BBIPabOTOK. BO BCeX MpHUBENICHHBIX CIydasx HMEET MECTO
noreps peraameHrupoBanHoro I1b ceuenus ITpEKOB, YTO
B CBOIO OYepe]Ib CIOCOOCTBYST YBEIMICHHIO YPOBHS
TpaBMaTHU3Ma Ha NPOTSHKCHAH TOPHBIX BBIPAOOTOK.

AHaM3  TIPUMEHSIEMBIX  CIIOCOOOB  YIIpaBiIe HUS
TOPHBIM JIaBJICHUEM M OXPaHbI IUIaCTOBBIX BBIPAOOTOK ITPH
pa3paboTKe IUIACTOB KPYTOrOo TAASHMS TMOKa3al, YTO
NpUMEHsieMble CHIOCOOBI, SBISSICh 3((EKTUBHBIMU  JIJIS
KOHKPETHBIX TOPHO-TEOJIOTHYECKHX YCIIOBUH, TEpSIOT
cBOI0 3((EeKTUBHOCTH NPH UX M3MEHeHuu. TeM He MeHee,
JIeTAIbHBI aHATW3 AaBAPUM MO3BOJSIET CAENATH BBIBOJ O
TOM, YTO BO MHOTHX CJIy4asX OCHOBHBIMU TpPHYHHAMHU
TpaBMaTH3Ma 1o HCCIIEAYEMOMY OTIACHOMY
TPOM3BOICTBEHHOMY (DaKTOpy SIBIISICTCS HEJOCTATOYHAS
W3YYEHHOCTb TPUPOABI OOpYLIEHWH W, B CBSI3M C ITHM,
TIPUHATHE ONIMOOYHBIX TEXHHMYECKUX U TEXHOJIOTHYECKUX
PeILICHUIA. [Mostomy  pa3paboTka  APPEKTUBHBIX
MEPOTIPHATHH, HarpaBJIeHHBIX Ha  TOBBIIICHUE
YCTOMYHMBOCTH OOKOBBIX MOPOJ TPH pa3pabOTKE KPYTHIX
YIOJBHBIX INIACTOB B CJIOXKHBIX T'OPHO-TEOJIOTHYECKHX
yCIOBWSIX,  OyAeT  CcrmocoOCTBOBATH  TOBBIIICHUIO
0e30MacHOCTH TpyAa TOPHOPAOOYHX, OOECTICUHMBAIOIINX
NOOBIYYy yIJI, NPOBEACHHE M MOJJAEP)KAaHHE T'OPHBIX
BBIPaOOTOK.

YIOJBHOW  OTpacid  SIBJSIIOTCA

AHaIN3 MccJIe0OBAHMN U Y0 IMKAMIA

TpanmmoHHO CUMTACTCS,, YTO  HPOSIBICHUSA
TOPHOTO TaBJICHMS B BEIPAOOTKAX 3aBUCST OT COBOKYITHOTO
BJWSHUSL MHOTHX TOPHO-TEOJIOTHYECKHX (PAaKTOpOB, K
KOTOPBIM CJIeIyeT OTHOCUTh HANPSIKEHHOE COCTOSHHE
TOPHBIX TOPOA W MX (PU3MKO-MEXaHMIECKHE CBOWCTBA.
Nzyuenne ocoOeHHOCTEH MOBEACHHUS TOPHBIX TIOPOJ B
YCIOBWSIX OOJNBIINX TIyOMH W pa3pabOTaHHBIE HA 3TOH
OCHOBE MPOYHOCTHBIE Xapaktepuctku [4, 5, 6, 7, 8, 9]
MO3BOJIUTM  YCTaHOBUTH  CICLM(PUUHOCTH  YCIIOBHIA
HETaTUBHBIX  MPOSIBIICHMA  TOPHOTO  JaBJCHUS B
YIJIETIOPOAHOM MAacCHBE, B KOTOPOM HPOBOASTCS U
O IIEPYKMBAIOTCS BEIPAOOTKUL

NzBectno [10], 4T0 Hammue 30H pas3rpy3Ku
CHOCOOCTBYET PAcCIOCHMIO OOKOBBIX TMOPOJ, UX
MPOCKATB3bIBAHMI0 HA KOHTAKTaX HaApaOOTaHHBIX W
MOAPaOOTAHHBIX CJIOEB, MPOSBICHHIO U  PACKPBITHIO
TPELIMH, HOPMAIbHBIX K HAIUIACTOBAHMIO M 3a4acTylO HE
COBIIAJIAFOIIINX C TIPUPOTHBIMU TpeInHaMu. OOpyIIeHUSIM
u oOBamaM, Kak TOKa3blBAaeT TNPAKTHKA, CBS3aHHBIM C
OTPBIBOM HEKOTOpPOro 00BEMa TOPOX OT OCTAITHLHOTO

MaccuBa, BCerjga MpenuIecTBYeT HX pacciioeHue. B
(OpMHUpOBaHMHM YCIIOBHMI pacClOCHWsI BaXHYIO pOJIb
COCTaBJIAIOT Takue (PaKTOPBI KaK HAIMYHE TMPOCIONKOB U
IDIOCKOCTEH CKOJIbKEHWsI Ha KOHTakTe cJoeB. B 30Hax
pa3rpy3KH, TIMHUACTBIE MOPOJBI, YBEIMYUBAICH B 00BEME
BO BPEMEHH, OTPBIBAIOT CJIOW 0oJiee MPOYHBIX TMOPOJ U
(dhopmupyroT ycsoBusx ux oopymenuit [9]. MccneqoBanms
CMEUICHNI TOpOJI C TIOMOIIbIO PENEepPOB TMOKa3allk, YTO
THPOLIECC PACCIOCHNS HAYMHACTCSI BIepe I JaBkl [1, 12].
IIpn TpagmmoHHBIX  croco0ax — yrpaBiIeHUS
KPOBJICH MONHBIM OOpYyLICHHEM WIH yIep)KaHHEM Ha
KOCTpax, Y4HTbIBasi OCOOCHHOCTH pa3pabOTKU KPYTBIX
IUIACTOB,  CBSI3aHHBIE C  yIJIaMHM WX  TaJcHuf,
MPEBBIIAIOIINX YIJIBl BHYTPEHHETO TPEHHMS MOPOJ, IOJ
JEHCTBHEM CWI TPaBUTAIMH DPACCIIOMBINKECS OOKOBbBIC
MOPOJIBI BEPXHEH YacTH JIaBbl BCEIZla CMELIAIOTCS BHU3
[13]. Takoe mojOXEHHE CHOCOOCTBYET COKpAILEHHUIO
wonaay OOpyIIeHNs HEeNoCPECTBEHHON KpOBIM B
HWKHEH YacTH OYHCTHOTO 3a00s Ha  BEJIMYHHY
1010y4€eHHOH 4acTH BIpaOOTAaHHOT'O MPOCTPAHCTBA.
[MogpaboTanAple  TOPOABI  HETIOCPEIICTBEHHOM
KPOBJIM, OCEAIOIUe HA Xa0THYECKH OOpYIIEHHbIE CJIOH
TIPEACTABIIAIOT CO0O0 OIOUHBIE MAaCCHB, COCTOSIIHNA U3

0aloK  pa3NIMIHON JUIUHBL. ITpruem TIOPO I
HETOCPEICTBEHHO M KpOBIH M3rHOAI0TCS "
HEKOHTPOJIMPYEMO OCEAAl0T M03aJUd OUYUCTHOrO 3abos,
co3jaBast HeOJIaroNpus THyIO reO0MEXaHUI €CKYIO

oOcTtaHOoBKy. HeraruBHBIE TIOCIENCTBUS CO3JaBIICHCS
reOMEXaHU4 €CKOW 00CTAHOBKH MOTYT MPOSIBIATLCS B TOM,
YTO OCHOBHAsI KPOBIIS pa3pabaThiBaeMOTO IUIACTA, HE UMEs
MOANOpPa B BBIPAOOTAHHOM MNPOCTPAHCTBE, BHE3aIHO
oOpymraetcs. [Ipu ee BHe3amHOM OOPYIICHHH, TIOCIIEIHS
MOJKET HEKOHTPOJIUPYEMO MEePEeMENIaThCs B PU3a00HHO €
U BbIPa0OTAHHOE  MPOCTPAHCTBO,  YTO  MOXKET
Croco0OCTBOBATH 3aBajly BHIPAOOTOK.

AHam3 ciydaeB 3aBaliOB ILITPEKOB HA IAXTax
VYKpauHbl, pa3padaThIBarOIIUX KPYThIE IUIACTBI, 3a EPUOJ
¢ 1978 nmo 2014 rr. cBUmETENLCTBYET O TOM, YTO
HarOOJIbIIIee YHCIIO 3aBATOB MPUXOUTCS HA COTPSKSHUS
¢ naBoii (tabu. 1).

Tabmmma | — Ciydan 3aBajloB ITPEKOB Ha [IaxTax,
paspabarsiBarorux kpythie wiactel (1978-2014)

KonmuecTBo 3aBaioB
OO0pymennst Ha nozagn | Bcero
COTPSKS HAM JIaBBI
Kposns 32 18 50
ITousa 18 14 32
HUroro 50 32 82

Kax BumnHO 13 Ta0i1.1, HauOOJIbIIIEE YHCIIO 3aBalOB
NPOUCXOJUT HAa CONPSIKCHMM LITpeka C JIaBoH. 310
TIPOUCXOUT 3a cueT oOpymeHnid nopoxa kpoBiu (64 %
cily4aeB) U mopoa noussl (36 % ciydaes). [lo3anu naBel
3aBaJIbl MITPEKOB COCTABILIIOT 39 % cirydaes.

JloBobHO 0OJBLIOE YHKCIO 3aBAIOB ILITPEKOB
TIPUXOJINTCSl HA CJydad, KOTJa TPOBEIEHHE TOPHBIX
BBIPa0OTOK OCYMIECTBISIETCS B OOKOBBIX TIOPOJAxX HIDKE
cpenHell yctoWuuBocTH. OmBIT paboOThl HA IUIACTAX C
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TaKAMH TOPHO-T€O0JIOTHIECKUMHE YCIOBUIMH MOKa3al, 9T0
TaM, TAe JUI1  OXpaHbl  OTKATOYHOTO  IITpeKa
BBIKJIABIBAICH HCKYCCTBEHHBIC COOPYXKEHHS (KyCTHI,
HakaTHbIE KOCTPBI), HAOTIOIANINCH HE TOJIBKO OOpYIIECHHS
TOPOJ KPOBJIM, HO M CIOJI3aHUS TIOPOJI MOYBbL B Tadi. 2
MPEJICTABIICHO pachpe/ielicHue 3a00eB M0  crnocobam
YIpaBICHKMST KPOBIICH HA ITaCTaX KPYTOTO MaICHHS.

Tabmma 2 — Pacnpenenenue 3a00eB 1o criocodam
YIpaBJICHUs KPOBJEH

Crioco6
yIIpaBJICHUSI
kpoBieH, (%)
VY nepxanue Ha
KOCTpax
[Tonnoe
oOpyenve (B
T.4. B 3a005X ¢
[IUTOBBIMHU
arperaramu)
3akiaaka
BBIPaOOTaHHOTO
MPOCTPAHCTBA

T'onpr
1980 | 1990

1970 2000 | 2014

66,4 | 703 | 62 | 678 | 74

231|247 | 35 | 322 | 26

105| 50 | 3,0 - -

B cwily paznuuHBIX NPHUYWH, Kak BHIHO M3 TaO.2
Ccroco0 ympaBiieHHS  KPOBJICH TIOJMHOW  3aKJIAIKOM
BBIPAa0OTaHHOTO TPOCTPAHCTBA, B HACTOSIIECE BpeMs He
TMPUMEHSICTCS,  XOTS  TpA  €ro  HCNOJh30BaHUHU
HCKITIOYAIUCh OOpPYIICHUs HETIOCPEACTBEHHOW M OCaIKU
OCHOBHOM KpOBJIM, a TaK K€ CIOJI3AHWSI IMOPOJ TIOYBEIL
OueBWIHO, MPHU TIOJHOW 3akiajgKe y OOKOBBIX MOPO
OTCYTCTBYET BO3MOXHOCTb TIEPEMEIICHUI B pPa3HBIC
CTOPOHBI M OHM paboTaloT Ha cxarve. [loaTomy
0€30MacHOCTh BEACHUSI TOPHBIX pabOT B 3HAYMTEIHHO U
CTETICH! OTIpeieIIsieTCs CIOCOO0OM yIpaBIieHHs! KPOBJIEH B
ouncTHOM 3aboe. MsBectHo [12, 14], uyto HamboIee
MHTEHCUBHO TMPOIECC CABIDKEHUS T0JI- U HaapaboTaHHO i
TOJIIIM pa3BUBACTCSI W TPOTEKaeT TMpU crocode
YIpaBJICHUS KPOBJEH B JIaBe TMOJHBIM OOPYIICHHEM WU
yIep)KaHUeM KpOBIM Ha KOCTpax (Ha TPAKTHKE 3THU
CrocOoOBl He OTIMYAIOTCS Jpyr OT Jpyra) HaumMeHee
VWHTEHCUBHO — TIpM TIOJHOM 3aKJajKe BBIPAOOTaHHOI'O
TPOCTPAHCTBA.

ITocTanoBKa 3ama4un
J171s1 uccie1oBaHksl yCTOMIMBOCTH GOKOBBIX TIOPO/T

Ha IUIacTaX C KPYThIM 3ajleraHdeM OBbUIM BBITOJIHEHBI
1abopaTOpHBIE HCCIIeIOBAHMS HA MOJIEIISAX U3 ONITHYECKHX

MaTepHAIOB. HUccnenosanus MPOBOIITUCH Ha
9KCTIE PUMEHTAITHHBIX o0pa3nax, TI03BOJIAFOIIUX
MOJICJIUPOBATh HATPSKEHHO - /1€ (DO PMUPOBAHHO €

COCTOSIHUE MAacCHBa IIOPOA B OKPECTHOCTH TOPHOM
BBIPaOOTKH IPU CTIOCO0ax yNpaBieHNs KPOBJIEH TOJTHBIM
00pyllIeHHEeM 1 3aKJIaIKOY BHIPAOOTAHHOTO TIPOCTPAHCTBA.
MogemmpyeMast rryOnHa oTBedana yciaoBmsaiM 800 M u
1200 M, yron mageHus Iwiacta 60°, MOIIHOCTH IUIACTa
1,0 M. MomHOCTh MOPOJ] HEMOCPEICTBEHHON KPOBIU U
MOYBBI, COCTaB/IsUIa 2IM, OCHOBHOH - 6M, rme M -—

MOIITHOCTh YTOJbHOTO Ivtacta (M). Ilpum 3TOM, moponb
HETIOCPEICTBEHHOH KPOBJIM 1 TIOUBHI 110 CBOMM CBOMCTBaM
COOTBETCTBOBAIM MOPOJAM THMA TJIMHUCTBIM CJIaHE Il
cpeHel YCTOMYMBOCTH, MOPOABI OCHOBHOM KPOBIM U
TOYBBI — TIECYAHUCTBIA CJAHEIl CPEJHEH YCTOMYMBOCTH.
BokoBble TOPOABI YCIOBHO pAacuUjiCHWIM Ha OJIOKH,
KOTOpbIe B3aMMOJAEHCTBOBAIM MeEXIy co00il nomoOHO
MEXAHWYECKOW CHUCTEME, TI03BOJIAIONICH BBIABUTH B
NEPBOM NPUOIIDKEHUN MEXaHU3M PACKPBITUS U 3aKPbITHS
TpeIInH pazioma. B KadyecTBe OTITHYECKH
YyBCTBUTEJILHOTO MaTepHaia HCIOJIb30BAIN WIAAHTHH.
Bouto otpaboTano 4 Moenn. MoeMpoBaHKe BHITIOJTHEHO
B COOTBETCTBHH C peKoMeHnarwsimu [15, 16].
Onrudyeckuii METOM, B IaHHOM CITy4ae, MO3BOJIAET
YCTQaHOBHUTh ~ HCXOJHYIO  KapTHHY  pacHpe]esIeHus
HalpsDKeHWd B cpepe, Kotopas (opMHupyeTcs BO
BMEIIAIOIIUX NI0POJax B MEPBBIH NMEPHOJ BpEMEHHU TIOCIIE
BbIEMKH yriis. [y onpeienieHys IVIaBHbIe HANPsDKEHWM B
MOJIEJIM UCTIONb30BATH TI0JI€ M30KJIMH, TPeICTaBIITIONINX
co00il reoMeTpuyeckoe MECTO TOYEK, B KOTOPBIX
HAaIpaBJICHUs] TJIABHBIX HANPSKCHHWH OJMHAKOBHI [16].

H3n0xeHne MaTepuaia H pe3yJbTaThbl

PeSy'J'II:-TaTBI MOACIMPOBaHNd MNPEACTABJICHbBI Ha

puc. 1 g, 6. AHam3 CTaTHUECKOTO TOJS KacaTeIbHBIX
HANPSDKeHWH ~ yKa3blBa€T HA TO, 4YTO TPH CIOCO0E
yhpaBjeHWs]  KPOBJEW TOJHBIM  OOpymieHueM (TIpu

yOepkaHMd Ha  KOCTpaXx) MMEeM MaKCHMaJIbHYIO
KOHICHTPAIMIO ~ KacaTeNbHbIX HANpsOUKCHMH B OJIOKax
TIOPOJ HETIOCPEJACTBEHHON KPOBIM, @ TaK )K€ HAINYHE B
HUX 3WSIOIIMX TpemuH. B HambOosiee HeOJaronpusTHBIX
YCIIOBMSIX HAXOASTCS TOATOTOBUTENILHBIC BBIPAOOTKH, B
OKpPECTHOCTH KOTOPBHIX TOPOJHBIC CIIOW M3rHOAsCh W
3aBUCas Ha 3HAYUTEIIbHOH IUIOIaaH, CTIOCOOCTBYIOTPOCTY
MaKCHUMAaJIbHBIX KacaTeJbHbIX HANPSKEHUM.

Puc. I — Cmamuueckoe nozie kacamenbHblX HANPAHCEHUU
Ha enyoune 1200 m 6 okpecmnocmu 20pHOU 8blpabOmKU
npu cnocobe ynpagieHus Kpoeiel.

a - NOJIHBIM 0OpYUWeHUeM,;

6 — 3aK1a0KOU BLIPAOOMAHHO20 NPOCMPAHCIEA.
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W3noxxeHHple reoMexaHmdeckue OCOOEHHOCTH
HOBEAEHUS OPO/] PAKTUIECKH NOTHOCTBIO YCTPAHAIOTCA
WIK CBOJAATCS K MHUHUMYMY IpH crioco0e ympaBieHHS
KpoBJIell 3aKnagkoil  BHIPaOOTaHHOI'O MPOCTPAHCTBA.
Hannele MonemapoBanust (puc. 1,6) NMOKa3BIBalOT, 4TO
MPUMEHEHNE 3aKJIJKW BBIPAOOTaHHOTO TPOCTPAHCTBA
CHIDKaeT KOHIEHTPAILMIO HANPSDKEHMT BO BMEIAFOIIMX
nopoxax. KoHraktwpyromme Mexny co0oi mopogHbIe

Onmoku  oOecreynBarOT  yBeJIMYEHHE  COKUMAIOLIMX
HANpsDKEHWH B IUIOCKOCTM — HAIUIACTOBaHWS,  4TO
CMOCOOCTBYET COXPAaHEHWIO  CIUIOIIHOCTH  OJIOYHOM
CTPYKTYypbl BHYTPH paccMaTpuBaeMoOW cHCTeMBL B
OKPECTHOCTH T0ITO TOBUTEIIHHBIX BBIPabOTOK
KOHLIEHTPALHS HanpsHKEHH CBOIUTCS K  HX
MUHMMQIbHBIM 3HaY€HWSIM W3-332 IUIABHOTO TMporuoda

00koBBIX mopox. Ilpu sToM mIomwans QakTUIECKOro
KacaHWsl TPaKTWYECKH HE W3MEHSIETCSs, a TNPOHCXOIUT
JMIIB TIepepaclpesielieHie HanpsDKeHW Ha  TpaHuIe
KoHTakTa. CIDIOMIHOCTH TIOJ- M HAAPaOOTaHHBIX TOPOJ
oOecrieynBaeTCcsl 3a CUET YBENMYEHWS CWI TPEeHUI U
3aleIUICHNs] MEXKAY TOPOTHBIMU OJOKaMH B KPOBJE W
nouBe Iwiacta. [IpoBeneHHbIil 1a00PaTOPHBIA KOMILIEKC
WCCIIeIOBAaHMN TIOKa3al, YTO YBEJIWYEHHWE TIIyOWHBI
pa3paboTkn  crocoOCTBYeT pOCTy  KOHICHTPAIUH
MaKCHUMAJIbHBIX KacaTeJIbHbIX HANpPsDKEHWH He TOJBKO 10
KOHTYpY TOPHBIX BBIpa0OOTOK, HO W BIJIyOMHE MacCHBa.
UeM BBIIIIE HAPSYKEHHOCTD  YTIIENIOPOJHOTO MAacCHBa, TEM
00JIbIIIe yPOBEHb KOHICHTPAIMH HAPSKEHWH B MOPOJax
KPOBJIM M TOYBHL, @, CIJIEJOBAaTeNIbHO, BEPOATHOCTb HX
00pyILICHUIA.

Ilpy  wcnoJB30BaHMM  ONTHYECKOTO  METOHa,
NPUMEHUTENIFHO K peIIacMOoi 3amade, CUUTACTCs, YTO
KOHLEHTpaIKsl HaNpsDKEHUH TPHBOJAMT K IUIACTUYECKHUM
nedopMammsiM, € TEYEHMEM BPEMEHH, B MeCTax
KOHLICHT ALK CKUMAIOLIMX W PacTATHBAIOLIMX
HalpsDKEHWH  MMEeT MEeCTO pa3pyLleHHe O0CaJ04YHOTO
MaccuBa [21, 22].

Jna  Toro, 4toOBl JOKa3aTh IOJIOXKUTEIBLHOE
BIIMSTHUE 3aKJIaJI0YHOTO MacCcHBa Ha COCTOSIHHE OOKOBBIX
MOPOJl HCHOJB3YEM HEKOTOPbIE TMOJIOKCHUS TEOpHU
comnpoTuBicHms Matepuanos [17, 18, 19,20]. [Ipencrasum
TOPOABl KPOBIHM B BHAE Oanky, 3aJeNlaHHBbIA OJTHAM
KOHIIOM M Harpy)>XeHHBII MO BCEH JIMHE PpaBHOMEPHO
pactpenenernoi Harpyskoii ¢, (H/m?) (puc. 2). Cunraem,
YTO Ha CBOOOJHOM KOHIE Oanku neictByet cwia P, (H),
MpUYeM, B Pa3HbIX HaNpaBJCHUSIX, B 3aBUCUMOCTH OT
paccMmarpuBaeMbIX YCIIOBHH HcclienoBanuid (puc. 2, a). B
HEKOTOPBIX CJIydasix CBOOOIHBIN KOHEI OaKu OTHpaeTCs
Ha TI0IATJIMBYIO OTIOPY.

IIpuMeHUTENBHO K paccMaTpUBAEMOM 3ajade st
JOCTIDKEHMSI ~ TIOCTAaBIEHHOM  Lean  LenaecooOpasHo
TPUMEHEHNE M3BECTHOTO METO/1 CIIOKESHHS IEHCTBHSI CHIT
[17]. YcTaHOBNIEHO, YTO 3MMOpPa MOMEHTOB OT AEHCTBUA
PaBHOMEpPHO pAacHpe/IeJICHHOW Harpy3KH HMEET B[
mapaboyel, a OT JEHCTBUS COCPEJOTOYEHHOW CWIBI —
M3MEHeTCs 10 NPAMOJIMHEHHOMY 3aKoHy. B pesynbrare
CJIOKEHUs JCHCTBHSI CWII, TPWIOKECHHBIX K Oaiike, HaM U
OBUIM TIOJyYE€HBI MIOPBI, M300paKEHHbIE HA pucC. 2, 0, 6,
TP Pa3NIMIHBIX YCJIOBUSIX ONMPAHMs OalIKH.

AHaI3 310 M3THOAOIINX MOMEHTOB (pHC. 2 6,6)
T03BOJISIET CYUTATh, YTO B IAHHOW CHCTEMeE, B pe3yJibTare
JedcTBUsT Ha Oalky paBHOMEPHO —paclipelelIeHHO i
Harpy3kd W COCPEJOTOYEHHOW CHWIbL, 00pasyeTcst CBOJ,
BHYTpU KOTOPOTO CIUIOIIHOCTH TIOPOJl COXpPAHSIETCS.
BHyTpu s3TOTO CBOJA ACHCTBYIOT CXKMMAIOIIME YCWINSA,
CTMOCOOCTBYIONINE YBEINI CHAIO CHI TPEHWSI M 3aICTUICHIUS
MeXny mnopoxHeiMu Onokamu. Ilpu sToM, mO3amu
OYHMCTHOTO 330051 B BBIPAOOTAHHOM TPOCTPAHCTBE,
CO3/IAI0TCS 30HBI YCTOMYUBBIX OOKOBBIX Mopo. OiHaKo B

MECTE€ JKECTKOTO 3alleMJICHWI Oanky, MOCIeaHsA
HCTIBITBIBACT HE3HAYHTEIIbHBIC pacTATHBAIOIIIE
HapsDKeHWSI, BEJMYMHY KOTOPBIX MOJKHO CBECTH K

MUHAMYMY WIH YCTPaHUTh NPH HAIMYUM TOAATIMBO U
Omophl Ha ee cBOOOIHOM KoHIe (KpuBas 1, puc. 2,6).
Hammuue B BBIpaOOTAaHHOM TPOCTPAHCTBE I10IATIMBO i
OTIOpBI, B BHJE 3aKJIAJIOYHOTO MaccHBa, OOecreyrBaer
IUIABHBI TPOTHO TIOPOJ M WX JIyYIIYIO YCTOWIHBOCTB.
COOTBETCTBEHHO TPU €€ MUHHMAILHOM OTCTAaBaHWM OT
OYHCTHOTO 320011.
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Puc. 2 — Pacuemnas cxema k onpeoeneHuio HanpsicenHo-
0eopMUPOBAHHO20 COCMOSIHUSL NOPOO KPO&IU (a) u
antopul uzeubarouux Mmomeumos (0, 8);

1 - npu onope 6anku Ha nOOAMAUBYIO KOHCIPYKYUIO.

JlanHbIe aQHAJIUTHY € CKUX WCCJIeTOBAHUI
MO3BOJIAIOT CAENaTh BBIBOJ O TOM, YTO B CPaBHUMBIX
YCIIOBWSIX, T€OMEXaHWIECKHE TOKa3aresl TPUMEHEHHS
IIUPOKKX TIOJATIMBRIX OTOp (3aKJIAMOYHOTO MAaCCHBA)
no3agu OYHCTHOTO 3a00s1 (B BBIPaOOTAHHOM
MPOCTPAHCTBE) YJIy4dIIAOTCS 10 Mepe YBeJINYEHUS
JKECTKOCTH 3aKJIaJOYHOTO MAacCMBa W YMCHBIICHUS
IIIUPUHBI MO JIEPKUBAEMOTO npu3aboHHOT O
TIPOCTPAHCTBA. HmenHo JNEUCTBUS  CIKMMAIOIIMX
HANPSDKCHWA B TUTOCKOCTH HAIUIACTOBAHMS 00OecTieunBacT
CIUIOIIHOCTh MOPOJ] KPOBIIH Pa3padaThIBAEMOTO IUIACTA.

Takum 006pa3om, B pe3yibTare BBINOJIHEHHOT O
KOMIUIEKCa HCCIIEOBaHUI YCTAHOBJICHO, YTO MEXaHW3M
B3aNMOJICHCTBHS 3aKJIaJI0YHOTO MacCHBa C OCEHAIONIIMA
MOpOJIaMU  KPOBJIM 3aKIIIOYAeTCs B 3aKPBITUM  HaJ
MOJATAMBBIM MAacCHBOM TpPELIMH pa3jioMa Topod U
COXpaHeHMM CIUIONIHOCTH TojpadoTaHHOW Tommmu. Ilpm

114

BICHUK HTY "XIII" Ne 42 (1214)



ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

CEPIA "HOBI PILIEHHS B CYYACHUX TEXHOJIOI'TAX"

3TOM B INIOCKOCTHU HAIUIaCTOBAHMA Ha6JIIO,£[aCTCSI
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Ilpedcmasuswu nopoou nokpieni y 6uensaoi 64K i 3acmocy8asuii 0CHOBHI NOJI0HCEHHA Meopii Onopy mMamepianie, UKOHAHA OYIHKA
HANPYAHCeH0-0eh OpMOBAH 020 CMAHY NOPIO I 3p00.1eHO 6UCHOBOK NPO e eKMUBHICIb 3ACMOCYEAHHS 3AKIAOKU UPODICHO20 NP OCHIOP).
Knrouoei cnosa: npusabitinuii npocmip, mpasmamusm, ynpasiinHA NOKPIGJer0; 3PV eHH s 2P CbKUX Nopio; noeHe 008aIeHHA, KOCHPU.
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