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K BOITIPOCY O BbIBPOCAX INIECHAHHKOB

I'lo matepranam HabaroAeHHE B 3a008X BbIPabOTOK I/TYOOKHX IaxXT H Ha OCHOBE KOH-
LeNnTyasIbHOF MOJAE/IM pacripee/IeHHs HAPSKEHHE Ha KOHTYpe IOO0CTH B XPYITKOM
TBEPAOM MaTepHa/le PacKpbIT MeXaHH3M BO3HHKHOBEHHS BbIOpoca MecyaHHKa H Ipes-
/IOKeH BapHaHT criocoba BbIOGpPOCObe30r1acHO! MPOXOAKH BbIPpaOOTOK B BbIOpOCOOIIac-

HbIX IecHaHHKaXx.

KrroueBrle c/10Ba: ropHas roposa, BbIOPOCOONacHOCTb opos, BbIOPOC YITIS, reoCTaTH-

YeCKHe CH/Ibl, laxXTa.

pobrnemMa  BBIOGPOCOOIACHOCTH

TOPHBIX TOPOA COXpaHsAeT akK-
TYaZIbHOCTb B CBf3U C TeM, UTO [10A3eM-
Has pas3paboTKa Yras W APYrux roses-
HBIX HICKOIaeMbIX OCBaMWBaeT BcE Oorlee
ry6oKUe TOPHU30HTHI.

AHanM3 ToBeieHUs] TTeCUaHUKOB Yr-
neHocHo! Tormmuy [loHGacca B TOPHBIX
BbIPabOTKax IMYOOKMX MIaxXT [MOKa3biBa-
eT, uTo, B OT/IMUME OT BHIOPOCOB YI7IS U
rasa, B BHIOPOCOOIACHOCTH TeCUaHHUKOB
[7TaBHYIO PO/b UrpaeT He rasoBbid dak-
TOpP, @ IMPOUYHOCTHBIE CBOMCTBA [TOPOIbI
— e€ XPYMKOCTh U TBEPAOCTb, a TaKXKe
HarpsKeHHOe COCTOsIHMe MacCUBa —
OOCTaHOBKa BCECTOPOHHEro  CxKarTud,
OMU3KOrO MO Be/IWYMHE K KPUTHUCCKHM
3HaueHUsM. JTO pasinurie B MpUpoe
BBIOPOCOB VYI7Is M MecyaHWKa IoATBep-
KaaeTcs  HabogaeMblM — CHIKEHHEeM
TeMriepatypbl BO3ayxa B 3aboe rocre
yrzerasoBoro BeiGpoca [3], B To Bpems
Kak MpU BbIOpocax IecyaHyrka TeMriepa-
Typa B 3a0oe, HaOOOPOT, TOBIIIACTCH.
CHuzkeHrie TeMIiepaTypsl IPU BHIOpOcax
yr7igs  OObSCHSETCA OX/IaXKAeHHeM CBO-
60AHOrO Trasa, HaxoAdAllerocss B Mopax
pasapobieHHOTro Yras, Tpy ero aavaba-
THUECKOM paclIUpPeHUH, Toraa Kak I10-
BbIIlIGHHE TeMriepaTyphbl MpH MMOPOAHOM
BhIOpOCE IMPOMCXOAUT 3a CUET Iepexoa
MeXaHWYeCKOM 3Hepruu paspylieHus
MMHepa/IbHBbIX arperatoB B TeI/IOBYIO.

192

[Mo manneM B.E. 3aburaiino u ap. [2],
peliaioiiee 3HauyeHWe A1 BBIOPOCO-
OMaCHOCTH MMeeT XPYIKOCTb TeCyaHu-
Ka, orpese/nseMas OTHOIIEHUEM Mpese-
fla TIPOYHOCTHM Ha pasphiB K Mpeaeny
[MPOYHOCTH Ha CXKaTHe; [IOpOBOe /aB/ie-
HYe rasa B recyaHHKe, HecCMOTpPsl Ha ero
Mazioe codepXKaHWe, CHUXKaeT I[pou-
HOCTb TIOPOAbl Ha pacTaXKeHHe U TeM
CaMBIM TIOBBIIAET XPYINKOCTb M BLIOPO-
COOTMAaCHOCTb.

B ornnurie oT BHe3arnHbIX BHIOPOCOB
Y7l ¥ rasa, rae rasoBbid PakTop SB/s-
eTcsl onpeaensioMM, BbIOPOCH Mecya-
HYKa (@ TakXke APYrux TBEPABIX U XPYII-
KUX TIOpO/) He SB/SIIOTCS BHE3AITHBIMH.
Ha mocturHyteix K HacTrosiiieMy Bpeme-
HU TYO6HHaxX 3KCI/YaTallU YroabHBIX
mectopoxaenuit (1000—1300 M) oHu
[IPOMCXOAAT TO/MBKO TPU B3PBIBHBIX
paboTax, B MOMEHT I[IPOH3BO/CTBa
B3pbiBa. [Ipu aToM pasmMeps! Monoctu
BBIOpOCa MOIYT HAMHOIO IPeB30OMUTH
[IPOGKTHbIe  pa3Mepbl  BHIPaAbOTKU
BUepHe, a BhHIOpOIlIEHHasA [1opoaa
BMECTO OOBIUHBIX YI/IOBaThiXx OO/IOM-
KOB TpeacTaBasieT coBoM TOHKUE (ro-
psanka 1—3 MM) KOHILIGHTpHUUeCcKHe
CKOpPAYyroobpasHble I/IaCTUHBI  MPU-
yyaIMBoM POPMBI M BO/BUINX pa3Me-
POB, Cekylle MaCCHB IMOPOIbl He3a-
BMCHMO OT BUAWMOM CearMeHTaLIMOH-
HOM C/IOUCTOCTH.



B Tex cayuasx, Koraa HamnpapaeHUe
PasBUTHs TIO/IOCTH BHIOpOCA COBMAAaeT
C TPOEKTHBIM HallpaB/eHHeM BbIPabOT-
KU, 3TO SIB/IGHHE MOXKeT UMEThb TMO3UTUB-
HbI 9(pPeKT — AOoCTUraloTCs 3HayeHHs
KUIII 6onee eannuiibl, HO Yalie BIOPO-
Cbl TMPUBOAAT K OOpa3oBaHUIO Oecrio-
NIe3HbIX TIO/IOCTeN, TPEeOVIONIUX AOTION-
HUTeNBHOM 3a0YTOBKH.

Taroit xapakTep MoOBeaeHUs Ilecya-
HUKOB Ha rnybuHax 6omee 600—700 m
OBYC/IOB/IEH M3BECTHBIMU 3aKOHOMEPHO-
CTSAMU TIOBe/ICHUs! TBEPABIX XPYIIKHUX Ma-
TepUaZioB B YC/IOBUSIX BCECTOPOHHEro
cxatus. [las Xpyrnkoro TBEPAOTO Tera,
HaXO/AIIerocsi B COCTOSIHUM BCECTOPOH-
Hero CXaTusi, YMEeHbIlIeHUe CKUMAIOIIero
HaMpsKeHUs TI0 OIHOM U3 I/IaBHBIX OCeH
HaMpsKEeHU Ha HEeKOTOPYIO Be/TUUYUHY
9KBUBA/ICHTHO TIPW/IOKEHHIO K TOMY Ke
Teny, HaxoadllleMycss B CBOOOAHOM CO-
CTOSIHMM, PaCcTATHBAIOLICrO HaIpsKeH! s,
AHA/IOTUYHOTO 10 MOAY/IO PasHOCTU Me-
KAY HAWOO/BIIMM M HAWMEHBIINM  CXKH-
MaIOLIMMH  HalpsKeHHsAMU.  DdpdpeKToM
TAKOTO HAIPSKEHHOTO COCTOSHHA TIpH
[OCTHKEHHM PasHOCTBIO [/IaBHBIX Ha-
MPsZKeHU 3HaueHus1, 6/IM3KOro K mpe/ie-
ny TIPOYHOCTHM MaTepuvasia Ha pasphiB,
OOBIMHO OblBaeT 0Opas3oBaHUe TpelvH
OTpbIBa, HOPMA/IbHBIX K HAarlpaB/IeHHIO
HaUMEHBIINX CKUMAIOIIMX HarpsiKeHHH
(MMeHHO TMO3TOMY KyOHUecKuii obpaseLl
XPYIKOro MatepHasia MpU WCTbITaHUK Ha
OIHOOCHOE CKaTve pacKa/lblBaeTCs II0
TpelHaM, [apa/vie/lbHbIM — OOKOBBIM
rpaHsM M HalpaB/IeHUIO AeWCTBUSA CXKU-
MalOlLeH CU/IBI).

CxeMa pasBuUTHs BbIOpOCa IecuaHu-
Ka TakoBa. | [py B3pbiBe 3apsaoB B KOM-
I7IeKTe IIMYpOB YacTh MacCHUBa IMecya-
HUKa, PacrofioxkeHHas Mexay rocaen-
HUMH U B HEIOCPeCTBeHHON O/IM30CTH,
roaBepraercs ApPoO/IeHUI0 U BbIOpAChI-
BaeTcs CWIONM OOPasoBaBIIMXCA TPH
B3pbIBe Ta30B HapyxKy, B CBOOOAHOE
MMPOCTPAHCTBO, (POPMHUPYETCH TOIOCTh
3axoaku. OOHOBPEMEHHO OKPYKAIOIIMIA

MacCHB T[O/ydaeT MOIIHBIMA  UMITY/IbC
[AB/IeHKs, HaIlPaB/ICHHbBIM MMPOTUB CXKH-
MaIOIIMX TeOCTaTUUeCKUX CH/, 0Opasy-
eTcsl pacxoaflliascs BO/HA CKaTus, 3a
KOTOPOM C/lefyeT BOMHA PacCTHKeHMs,
BbI3bIBAIOIAsl KPATKOBPEMEHHYIO —pas-
IPY3KY HEIMOCPEeACTBEHHO ITpH/Ieraioliei
K KOHTYPY BbIpaOOTKHK YacTH MaccuBa. B
CeyiolMi MOMEHT CM/Ibl FeocTaThue-
CKOTO CXKaTusi U YIPYroCTH BbI3bIBAIOT
OOpaTHYIO, LIEHTPOCTPEMUTE/IBHYIO BO/I-
HY CXKaThfg, B pesy/bTaTe 4Yero CxKu-
Malollle HAalpsaXkeHUs B OKPeCTHOCTHX
BbIPAOOTKM KPaTKOBPEMEHHO BO3pac-
TalOT [0 BE/HMYMH, 3HAUNTE/IbHO ITPEeBhbI-
IIAIOMMX  [IepBOHAYa/IbHOE —3HaueHHe.
OnHako sTa BO3BpaTHasi BO/HA CXKATHs
BCTpeUaeT yXKe He CIVIOIHOM MacCHB
Mopoabl, a BHOBb OOPa3sOBaHHYIO T1O-
710CTh, pacrnpeseneHrie HarpskeHHuH Ha
KOHTYpe KOTOPOM CYIIECTBEHHO OT/IMYa-
ercsi OT HallpPsKEeHHOTO COCTOSHUS B
HeHapyIIeHHOM MaccHBe.

PaccMoTpyM  Mosie  MexaHWUeCKHX
HalpsiKeHU Ha rpaHHvLEe OTBEPCTHs B
CII/IONIHOM MacCHBE U30TPOITHOTO TBEP-
[IOTO Te/a, HAXOAAMErocs B YCAOBUAX
BCECTOPOHHero cxkatus. [lasi mpocCTOThI
paccyxkaeHuss npuMeM QOpMYy OTBep-
ctus Kpyrzon (pyc. 1). Belzenym Ha
rpaHvlle  OTBEpPCTUsl  3/IeMeHTapPHbIN
OOBbEM TMOPOIAbl KYOUUYECKOM (DOPMBHI.
[TocKOMBKY COMPOTHB/ICHHE CKATHIO CO
CTOPOHBI OTBEPCTUS OTCYTCTBYET, CXKU-
Malolllee HalpsXkeHrWe IO OCH, HOp-
Ma/IbHOM K CTEHKe OTBepCTUs, PaBHO
nymo. M3 Teopuu corpoTtvBieHus Ma-
TepyaZioB M3BECTHO, YTO Ha KOHTYpe
OTBEepCTHSl  OTCYTCTBHE  CKHMAIOIIEro
HalpsiKeHHs MO OCH 61, HOPMa/IbHOM K
ero CTeHKe, KOMIIEHCUPYeTCs TIOoBbIie-
HYeM CXKHMAIOILEro HarpsKeHUs 0 OCU
63, TAHIeHLMA/TbHOM K CTEHKe, POBHO B
[IBa pa3a; HarpsiKeHre Mo TpeTbel OCH
G2, TApa//ie/lbHOM OCH  OTBEepCTHA,
MOXHO CYUMTaThb PaBHBIM HaMpPsKEHUIO
o0lIIIero BCeCTOPOHHErO reoCTaTHUeCcKo-
ro cxarus. [lo Mepe yaaneHus OT KOH-
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203,

Puc. 1. Pacnpeaenenne MexaHHYeCKHX HalpsXeHHH Ha KOHTYpDe OTBEpCTHS B Hanps-

2KeHHOM TBepaOoM Te/1e:

a — 3/eMeHTapHbIi KYOMK Ha KOHTYpe oTBepcTus, o1 = 0; 6 — dopMa KpHUBOI YObIBAaHUs TaH-
reHLMa/IbBHOTO CXKaTHsA G3 M0 Mepe YasleHNsl OT OTBePCTHs (64 — reocTaTiueckoe HarpsxkeHue)

Typa OTBepCTUs BIAyOb MacCHBa, 3Haue-
HYe TaHTeHLIMA/IbHOTO CAKUMAIOIIEro Ha-
NpsixKeHyus ObICTpO YObIBaeT 3a CUET
BHYTpPEHHEro pacriopa cpesbl M0 3aKo-
HY, OAM3KOMY K 3SKCIIOHEHLIMA/IbHOMY,
TaK 4YTO Ve Ha paccrosHuM 1,5+2 pa-
AMyca OTBEPCTUSl er0 MOMKHO CUMTaTb
PaBHBEIM BCeCTOpPOHHeMY. Takoe Iorne
HalpsXKeHUM MOXHO CUWUTATh 3KBUBA-
MIeHTHBIM TIPW/IOXKEHHIO K 3/IeMeHTapHO-
MYy KYOHKY pPacTArMBAlOLIero Haripsike-
HUSI, TeHCTBYIONIEro MO OCH 61 U PaBHO-
ro o MOAYMO Pa3HOCTU HalpAKeHHI
|63 — o1, To ecTh yaBOGHHOMY 3Haue-
HUIO BCECTOPOHHEro CKMMAIOIIero Ha-
npsixkenus. Ecaiv ydectb, UTO B MOMEHT
MpUXoda BO3BPATHOM BO/MHBI CXKATHs
BCECTOPOHHEe HarlpsKeHre 3HauuTe/lb-
HO IIpeBhIIaeT HalpsiXKeHre B HeHapy-
IIEHHOM MacCHBe, TO OKameTCsH, 4TO
3HaueHWe  SKBMBA/IGHTHOTO  PaCTATH-
BaIOIIIero HaMpsi:KeHUs: B HeCKO/IbKO pa3
MpeBbIlllaeT MO0 MOAY/II0 TePBOHAYA/Ib-
HOe 3HayeHWe reOCTaTHUeCKOro CXKaTHs,
U ecny Ipeaersn MPOYHOCTH TMOpPOoAbl Ha
pa3pbiB OKa3blBACTCH HMKE 3TOrO 3Ha-
YyeHUs, TO TIPOUCXOAUT OOpa3oBaHUe
TpelllMH OTPbiBa, HOPMA/IBHLIX K OCH O1,
T.e. Tapa//ieflbHBIX CTeHKEe OTBePCTHS.
[MockonbKy Takoe TMo7ie  HarpsizKeHHH
[IeVICTBYeT OAHOBPEMEHHO BO BCex a/le-
MeHTapHBIX O0ObEMax MOPO/bl Ha Mepu-
MeTpe OTBepCTHf, 3TO MPUBOAUT K OT-
[e/IeHHIO OT MacCHBa TOHKOM CKOP/Y-
oo6pas3Ho IIIaCTHHBI, B pe3y/bTaTe
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yero popMUpYeTCs IOBeHW/bHAasg TI0-
BEPXHOCTb OTBEPCTUS C PaaruycoM, YBe-
MYEHHBIM Ha TOMIIMHY I/1acTyuHbl. [la-
nee Tpoliecc MNpoaomKaeTca ¢ o6paso-
BaHMeM HOBBIX KOHLIGHTPUYeCKUX CKOp-
QYT 70 Tex Iop, MOKa BO/IHA CKaTHA He
ocnabeeT HacCTO/BKO, UTO PasHOCTh | o3
— 01! OKaxkeTcs HUKe 3HaueHus Bpe-
MEHHOTO COTPOTUB/ICHUs] TIOPOIbl Pas-
PbIBY.

Ha mnpaktuke TeueHre OMMCaAHHOTO
rpoLiecca paspyllieHHs1 MOPOabl OCIOK-
HseTCcA TakKUMH (PakTopaMH, KaK OTK/IO-
HeHue (OpPMbl CeyeHHs BBIPABOTKU OT
OKPYKHOCTH, B pe3ynbTaTe Yero IMpoMC-
XOOUT MeCTHas KOHLIeHTpaLMs Harlps-
JKeHMM Ha y4yaCTKaxX Ma/IOM KPHBU3HEBI, a
Takke aHMW3OTPOIMS MOPOAHOTO MacCH-
Ba, CYIeprio3ulivsA Ha ero reocratuye-
CKOe HarpsiKeHHOe COCTOsiHUe AO0TIOfN-
HUTE/bHBIX TEeKTOHUYECKUX HallpsikKe-
HUW, U DPAAOM APYIUX, TPYAHO TMOA-
gaommxcs yuéty ycaoBui. B pesynb-
TaTe HarpaB/leHHe Pa3BUTUS TIO/IOCTU
BeIOpoca mNpuobpeTaeT HEKOHTPO/IH-
PYeMbIl XapakTep.

B kauecTBe Hanboriee OBLIMX PEKo-
MeHaalMi 1o Gopbbe c BhIOpOCAMU
MeCYaHUKOB U APYrHX CKa/bHBIX MMOPOA
MOZKHO TPe//IOKUTh ceayioliee.

1. Ipy npoekTHpOBaHUM MOA3EM-
HBIX BBIPAOOTOK B CII/IONIHBIX CKa/TbHBIX
MaccHBax Ha BBIOPOCOOMNACHBIX TYyOH-
Hax creayeT BbiOHpaTb POpMY ceye-
HUS BbIPAaOOTKU B TMPOXOJKEe, MaKCU-



ManbHO TPUOAMKEHHYIO K OKPYKHO-
CTH, YTOOBI HUCK/IOUHUTh BAUSHHE MecCT-
HOM KOHLIGHTpallMM HalpsXkeHUN Ha
KoHType. [lpyu HeobGxoauMOCTH Mony-
YeHUs] MHOTO ceyeHus BBIPAOOTKU B
CBeTYy, BbI'OJHEee [OBOAMTb Kpyraoe
cedeHue a0 TpedyeMoro 3abYTOBKOM
3apaHee IpeayCMOTPEeHHBIX 3a30pOB,
YyeM 3aK/IaablBaTh CAYydYarHble TMO/IOCTH,
obpasyionmecs MpU HEKOHTPOIHpye-
MbIX BhIOpOCaX.

2. Tlpu npousBoacTBe 6GYPOB3PHIB-
HbIX pPaboT IO K/IaCCHUECKOM Ccxeme
BpYOOBbIX, OTOOMHBIX M KOHTYPHBIX
IIMNYPOB, 11e/1eCO00PasHO HU3MEHHTh I10-
PAOOK WX OTNa/KYU: BHadyazle B30pPBaTb
KOHTYpHBbIE MIMYpbl C MUHHUMAaAbHBIMH
3apsAaamMy, UToObl /Ml  HAPYIIMTh
CI/IONIHOCTh MAacCHBa Ha KOHTYpe, IMpu-
yéM 71y4IIe He OZIHOBPEMEHHO, a C 3aMe
A7eHWeM, HarpuMep, BHayazle HeyéT-
Hble, 3aTeM U€THble, a VXKe [ocrne —
BpYOOBble Y OTOOMHBIE B OOBIUHOM I10-
C/1eIoBaTe/IbHOCTH.

3. Llennecoobpasto Tak rmoaobparh
Mepyo/l 3aMe/l7IeHHs] MexXay odepensiMy
B3pbIBaHHs, YTOObI MOMEHT B3pbIBa C/1e-

AYIOIIer ouepenr IMPHUXOAWICH Ha TMHMK
BO/HBI BO3BPATHOIO CXKATWUs, TAKUM 0OO-
PasoM YaCTMUYHO HedTpainays ero. [lo
nanueiM B.E. 3aburaiinio u ap. [2], pas-
BUTHE BHIOpOCA IMOPO/ HauMHaeTCs ye-
pe3 0,2—0,3 c. nocne noaaur UMNy/b-
ca Ha B3DPbIB, UTO M MOXHO IPUHAThL 3a
BpeMsl BO3BpaTa BO/THBI CKATHA.

PekoMeHzal iy 1o MPOBeAeHHIO Bbl-
paboToK, B 3ab0e KOTOPBIX BHIOPOCO-
OracHble TeCYaHMKU 3aHHMAIOT TO/TBKO
YyacTb CeueHHs, AaHbl B [ OpHOM 3HLIMK-
norteavnt  [1]. Tlo-BuammMomy, creayer
OXUAATbh, UTO C YBe/IMYEHHEeM I7/IYOUHbBI
PaspaboOTKU CBOMCTBA BEIOPOCOOIACHO-
cTM OyayT npuobperath TMeCYaHWKH U
[pYrHe Xpyrkue Moposbl, KOTOPhe Ha
OOCTUTHYTBIX B HacTosllee BpeMsi I7Iy-
OWHax He TPOSAB/SIOT TaKHMX CBOMCTB, a
Hanboriee CK/IOHHBIE K BEIOpOCaM Iopo-
Obl MOTYT TPUOBPECTH CK/AOHHOCTh K
MepMaHeHTHOMY OT/Ie/ICHHIO «Uelyi» —
eNYIIeHHIO, W /aXke K CIIOHTaHHBIM
BbIOpOCcaM (M3BeCTHO SIB/IGHHUE «CTpers-
HUs» BBIOPOCOOIIACHBIX [1eCUAHHKOB B
3a005xX BBIPAOOTOK Ha YxKe [AOCTHUTHYThIX
rnyOrHax).

1. l'opras sHuwmknoneavs. / I'n. pea. E.A.
KosnoBckuii. — M.: CoBercrasi 3HLIMK/IOIE-
mus. — T. 1. — 1984. — 560 c.

2. Saburariio B.E., /lykurioB B.B., [llnpokos
A.3. BriGpocoonacHocTh ropHbIX nopoa [lonGac-
ca. — Kues: Haykosa /lymra, 1983. — 288 c.

CITMCOK /IMTEPATYPbI
3. Kajewski Bronistaw, Kobiela
Zbigniew.  Termiczna metoda  oceny

zagryzenia metanowego i wyrzutowego w
drazonych  wyrobiskach  kopali  wegla
kamiennego. — Prz. gyrn. 2004. — 60. —
Ne 11. — P. 50—53.

Kopomko 06 asmope

Tporeriko B.B. — crapuumit HayuHbid coTpyaHuk IOxHoro HayuHoro LieHTpa Poccuiickort
akazemuu Hayk (IOHLI PAH), ropHsiit uHmeHep-reosnor, e-mail: geo@mmbi.krinc.ru.

A N—

195



