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H 30H MNOBLILIEHHOrO ropHoro aapjenus. O60cHOBaH BHIGOpP ONTHMAJbLHBLIX BAPHAHTOB
pa3BHTHA OUHCTHBIX pabot. [Tpeanoxkensl ONTHMA/IbHEE napameTpbl I€rasaunH H reapo-
06pa6oTKH ONacHBIX NACTOR, LleNeBOH pa3rpyskd. PacemoTpeHbt pas/iHuHbie BaPHAHTDI
HCTIO/1b30BAHHA 3HEPrHH FOPHOTO JaBJeHHA A5 o6/1erdeHHA BeleMKH yaapo- u Builpoco-
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© l'ocynapcrsennoe npeanpuatie HayuHo-Hccnenosatenbckuii HHCTHTYT roOpHO# reo-
MexaHHKH M mapkuiefiiepckoro sena (BHHUMH). 1994,

NPEAUCJOBHE

YnpasJ/eHHe ropHbiM H ra30BbIM AaBJeHHEeM B TOPHOM MaCCHBE fB-
JSIeTCS OCHOBO¥ AJ1si pPelleHHsi Npo6JeM TOpHBIX YAapOB, BHE3aITHbIX
BHIGPOCOB YIJIsi, MOPOJbI H Ta3a, MOJAAEPKaHHA BbIPA6OTOK, CHHXKEHHS
OMACHOCTH H SHEProeMKOCTH OUYHCTHBIX H NPOXO/UeCKHX paboT Ha riy-

"60KHMX LIaxTax H pyIHHKaXx.

[Tox o6wnm pykosogctsom BHHUMM s o6ocHoBanus nocra-

HOBKH H peuleHus ITOH KpYHHOﬁ 3aja4ylH B nocJjeJJHHe NeCATHJIeTHHA

BbIMOMHeHbl KOMIJIEKCHbIe HayYHbie H FOPHO-3KCNepHMeHTalNbHble pa-
GOTbl BO BCEX OCHOBHBIX 6acceifHax u Ha MecTopoxaeHuax crpad CHT .

Peulenuio 3amay ynpasieHHsi TOPHLIM H Ta3oBhIM JlaBJeHHEM
CNoCOGCTBYIOT CO3/laHHble B HHCTHTYTE ONepPaTHBHbIE METOAbI OlLeHKH
W 1IPOrHO3a CTPOEHHS, HANPSIKEHHOTO H ra30rHAPONHHAMHYECKOro
COCTOSIHHA MaccHBa Ha Gase pe3y/bTaToB reOAHHAMHYECKOro paioHH-

" POBAHHS Henp.

B Hacrosiluem crpaBoYHOM NOCOGHH. BMEPBbIE H3J0XKEH BeChb

-KOMHJ]EKC BONPOCOB MO YyNpaBJJ€eHHI TOpHbLIM H T'a30BbiM JdBJIEHHEM,

BKJOUAd METOAbl H NMPpHEMbl pacyeTa HanpsaeHHOro U rasofHHamMH-
YEeCKOro COCTOSIHHA rOpHOro MacCHBa Ha Ja1060H NMepHOJi OCBOEHHSA

‘MecTopoxKaeHHs: (o6bekTa). B To ke Bpems, 06'beéM KHHIH HE NO3BOJIHJ
. paccMOTperb BOMpoC BO. BCel MOJHOTe, 0COGEHHO €ro HeCOMHEHHYIO
NIOJIb3Y W BO3MOXKHOCTb TIPHMEHEHHS AJsl APYTHX OTpacjed OCBOEHHSA
“Heap.

B nanucauun CnpaBoyHoro noco6us yyactsoBanu: M. M. TleTyxoB
(l'lpenucnosue pasaeant 1—11, 3akaouenne), B. C. Cugopos (3—7,
i1), B. Il. Kysneuos (4—7, 10, 11), . M. Baryruna (1, 2),

.A. M. Jlunbkos (3, 4, 10), A. H. llla6apos (2, 3, 4, 6, 11), H. B. Kpo-

toB (5, 6, 11), A. C. Baryrun (2), 10. H lynak (2), B. B. 3y6xos
(2,3,4,5,6,11), H. A. 3y6koBa (3, 4, 6, 11), B. A. Bapanos (4, 6),

A. A. Tpe6enurrikos (8, 9, 11), E. I1. Xoasipes (2, 8), B. Tl. Ko¢rpo-
MHH (2, 6, 11), M. T. Mycraduu (4, 7), C. HU. TleryxoB (2, 7),
‘A. K. Kanauuk (6, 7, 10), B. A. Benocayaues (6, 10).

ABTOpbl BbIpa)KawT Hagexay, uto npeaaaraemoe CnpaBoyHoe
nocoGue, HApsiAy ¢ aHAJOTHYHBIM TpyaoM Pacuernbie MeToabl B Mexa-
HUKe ropHbix yaapos u BbiGpocoe (BHHUMH, 1992) okaxercs nmonea-
HbIM NMPOH3BOACTBEHHHKAM, MPOEKTHPOBLUIMKAM M HAayuHbIM PabOTHH- -
Kam, 3aHATHIM B PellieHHH BONPOCOB 6e3onacHoH, 3(pPeKTHBHON H KO-
NOTHYECKH YMCTOH 3KCIJyaTalHH Heap.



1. YNIPABJIEHHE
FEOMEXAHWYECKHM COCTOSAHHEM
NMPHU PA3PABOTKE MECTOPO)XJAEHHH
HA BOJIbIIHX TJ1YBHHAX

1.1. TlocranoBka Bonpoca

OAHHM H3 TVIaBHBIX (PAKTOPOB, NOCTOSHHO J€HCTBYIOIIHX HA 3KOHO-
MHYECKHE TTOKa3aTesH paboThl WAaXT H 6e301MacHOCTh BeJleHHsl TOPHBIX
~ paboT B IUIaHe HX CHHXKEHHSi, SIBJASieTCs Bo3pacTawoiulas riy6una pas-
pa6oTku. PocT riy6uHbl pa3paGoTKH, Mpexae BCero, yCHJAWBaeT BPea-
HOe BJIHSIHHE TOPHOTO H Ta30BOTO JABJEHHH 'Ha BCIO TeXHOJIOTHIO
TOPHOTO MPOH3BOJCTBA.
C Hayana 50-x rogoB cpeaHsia ray6HHa pa3paGOTKH YroJbHBIX
naacToB Bo3pocaa c 188 M 1o 517 m, 1. e. B 2,3 pasa (raba. 1), a makcH-
manbHasg — yseanuuaack ¢ 800 go 1307 m.

Ta6aunua |1
Pocr ray6uan pa3paborku yras

Cpeanss rayGuna, M Bospocaa,
Baccedin, MecTopomaeHHe e oo+ |Koamuectso pas
Honeuxuit 238 650 2,7
Kysueuwxni 138 350 2,5
KaparanauHckui 179 420 23
Tleuopckui 183 530 2,9
Kusenosckui 289 700 24
TruGyabCKOE 75 735 9.8
Ilypa6ckoe _ 222 | - 350 1,6
B cepanem 1 188 |. 517 28

B nacrosiiee Bpems Ha 35-TH IaxTax o'rpaﬁaruna:o'rm NJAacTbl
Ha ray6uHax Gosee 1000 m. B pesyabrate KOJHYECTBO CBEPXKATErop-

HBIX MO rasy [axT BO3poCjo 3a 3TOT nepHon B 2 7 pasa H JOCTHIJ0

66 % ot o61ero. Konn4ecTBO HIaXT, ONACHBIX 110 BHE3AITHLIM BbIGpOCaM,

4

.

Bo3pocso ¢ 41 no 149, 1. e. B 3,5 pasa, a onacHbIX 10 TOPHBIM yaapaMm —
©9 mo 91, 1. e. B 10 pas.

CpennecyrouHasi Harpyska Ha KOMIJIEKCHO-MEXaHH3HPOBaHHbBIH
OUHCTHOH 3a6o#, HaflpuMep, Ha YKpauHe, CHH3WJach ¢ 1973 mo
1987 rr. ua 35 %

Baaronaps ycunusim ropuoi HayKH H MPOMBILIJIEHHOCTH 3a NOcJes-
HHEe [EeCATHIeTHSl NMPeANPHHATH Cepbe3Hble IWarH A NPeofoeHHs
TNOC/IeCTBHA OTPHUATENBHOTO BJHSHHSA NEPEYHCIEHHBIX OCHOXKHEHHH
B FOPHOM X03fiIHCTBe Ha paboTy' iIaXT.

[Tpexne Bcero, OTMETHM KPYNHbIA PHIBOK B MEXaHH3ALHH OYHCTHBIX
paboT: KOJIMYECTBO KOMILIEKCHO-MEXaHH3HPOBAHHLIX 3a60€B JOCTHF-
Jo 1258.

3HauHTeNbHbl JOCTHXEHHst B 06J1aCTH nepexola Ha GecileiiKoBbie
CXEMbl OJIEPKaHHSA FOPHBIX BBIpa6oTOK. DTO HanpaeJeHHe, BIepBbie
TeOpPeTHYECKH 060CHOBAHHOE H BHEIDEHHOE B TPOMBIILIIEHHbIX MaACIITa-

6ax B Hauase 50-x.ronoB B KusesoBckoMm GacceiiHe npu paspabotke

ocoboymapoonacHbIX MOJOTHX H KPYTHIX njaactoB [25], B mocienunue
25—30 Jner moayuywso pasBHTHE H BHEJPEHHE HA MOJOTHX Maacrax
Bcex OcHOBHBIX GaccefinoB crpanbl. K 1990 r. no 6ecuennkoBoii cxeme
(ronosHoit nHcTuTyT — BHHUMH) ot o6uiero KosnyecTsa noa3emHbiM

.crnoco6om fo6biBanock 10 76 % yras*, Toria Kak B HauaJe NATHIECS-

THIX TOJI0B JHLIb 0Kouo 1,5 % (puc. 1). Heo6xoaumo pacnpoctpanenue
3TOrO ONbITa HA YTOJibHbIE TJIACThl KPYTOrO H KPYTOHAK/IOHHOTO Maje-
HHSl, KaK 3T0 OblJIO TeOpeTHYeCKH 060CHOBAHO H npumeHﬂJlocb B Kusene
ewie B Hauaje 50-x rogoe [25].
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Puc. 1. Poct po6uun yras no GecueanKoBofi cxeme:,
! — ofwan ao6uya; 2 — ¢ yAapooOnacHHX NJacToB

* Oxpana NOATOTOBHTEALHBIX mpaﬁoro: m uwennkoB / Baxuu H. 1., Pai-
ckuii B. B, Boskos 10. B. u ap. — M.: Heapa, 1975. — 214 c.



YenewHo peliaoTesi BONPOCHl Aerasallid ra30HOCHBIX. YTONBHBIX
naactoB (rosioBHo# HHCTHTYT — U] um. A A. Cmunnmoro) O61bem
HCTONB30BAHHS MeTaHa BO3poc ¢ 7,3 MJH m® B 1955 r. no 114 Man M
B 1990 r.

[Moayuus TeopeTHyeckoe 060CHOBaHHE H IIHPOKOE BHEIPEHHE KOMII-
JIEKC PEerHOHaJbHbIX Mep MpeNoTBpallleHHs BHE3anHBIX BbIGPOCOB
H FOPHBIX YAapOB, BK/I0YAIOIHHA OnepeXaollylo oTpaboTKy 3alHTHBIX
NJ1acTOB, Aera3alHio NJ1acToB B PasrpyXeHHbIX 30HaxX H PErHOHANbHYIO

rupoo6pa6oTKy onacHbX naactoB (rososHo#t uHctutyr — BHHMMM).

Janeko Heno/iHOe BHeJ[peHHe 3TOr0 KOMILIeKca B OCHOBHbBIX 6accedHax
H Ha MECTOPOXJEHHAX CTPaHbl, HAPAAY C NPHMEHEHHEM JIOKaJbHbIX
Mep, M03BOJHJIO AOOHTHCA CYLIECTBEHHOIO CHHIKEHHA KOJHYecTBa
ONacHbBIX BHE3aNHbIX BbIGPOCOB M TOPHBIX YAAapoB, COOTBETCTBEHHO

. B 10 u 15 pa3. Ha Tex yro/ibHbIX nJ1acrax, rie NpAMeHsJ/JHCh PerHOHa/b- |

Hbi€ M€pPbl, 3THX SABJIEHHH He HpOHCXOﬂ.HJ‘IO

YnpaBiieHne TOPHBIM H rasoBbiM JaBJIeHHEM, Teopemqecxu o6oc-
HOBaHHOE H JIPAKTHYECKH OCBOEHHOE, I0Ka NPHMEHHTEeNIbHO K paspa-
GOTKe yaapo- H BbIGPOCOONACHBIX MJIACTOB, JOJKHO OCYIILEeCTBIAThLCS,
‘BoOGie, Ha Bcex ray6okux maxtax [40], oco6eHHO C yueToM TOro,
4TO rNyGHHA Pa3paGOTKH Ha NMepHoA K 2000 r. Bospacrer o 1600 m
npu cpennefi ray6une 750—800 m. Ilpn 3TOM cospaercsi peanbHas
BO3MOXHOCTb TOro, 4Tto 0KoMo 80—90 % yrodbHeIX NAacToB MOryT
paspa6atbiBaThCsl Kak Obl Ha riyOHHAaX, B 2—4 pa3a MeHbUIHX, 4YeM
(haKTHYECKH AOCTHIHYTHIE, CO BCEMH BBITEKAIOLIHMH OTCIONA MOJIOXH-
TeJbHBIMH MOCJEACTBHAIMH. B MX 4Hcae: yBeJHueHHe YTHAM3alHH
rasa B.HeCKOJIbKO pas, ycrneuHas 6opb6a ¢ ra3ofiHHaMHYECKHMH fBJie-
HHSIMH, NI0)KaPAMH H 3aNbIIEHHOCTBIO FOPHBIX BIpaGOTOK, obJjeruexue
NOALEePKaHHs MOC/AEAHHX, & TaKKe YNpaBJeHHA KPOBJeH B JaBaXx.

B koHeuHOM cyeTe 3TO MO3BOJHT CYILLECTBEHHO MOAHATb peHTaﬁeﬂb-'

HOCTb paboThl FOPHLIX MPEANPHATHH.

To 06CTOATENBCTBO, UTO HAES O PErHOHAJIBbHOM YNPaBJIEHHH rop-
HBIM H ra3oBbIM [aBJIeHHEM, BIpoueM, TaK XKe, KaK 0 GeclielMKOBOM
| nojuiepKaHkH BbIPaGOTOK, BO3HHK/A CHAYA/Na IPHMEHHTEeIbHO K II1axX-
TaM, ONMAacHbiM MO JIHHAMHYECKHM SIBJIEHHAM, HE JOJIKHO YIHBJSATD:
3TO MPOH3OLUJIO €CTECTBEHHO, TaK KaK HMEHHO Ha 9THX AaXTax TPyA-
HOCTH BO3HHKJIH paHblie. [ToToMy ropHOi HayKe # IpaKTHKE NPHILJIOCH
3[eCb HCKaTb H 3HEPrHYHO OCBAWBAThb HEOPAHHAPHBIE pafHKa/bHbie
pelueHHs. '

Jlake Ha OCHOBe aHa/jiM3a HayYHbIX MOAXOAOB H OMbITa IIAXT
M0 OCBOEHHIO KOMILIeKca CriocoGOB M0 PErHOHaJbHOMY YNpPaBJEHHIO
yAapo- H BbIGPOCOONACHOCTHIO TOPHOTO MaCCHBA PACCMOTPEHBI TepCieK-
THBBl BHEIPEHHs] PErHOHAJbHOTO YNPAaBJEHHS TOPHBIM H Ta30BbiM
JAaBJeHHeM Ha OOJbHIMHCTBE TJYGOKHX IUAXT OTPAC/AH ¢ MO3HIMH
ofecreyeHdss HX HaHOojee Ge30MacHOH, 3KOJOrHYECKH YHCTOH H 3KO-
HOMHYHO# 3KcnayaTauuu. [1is pelennst 3THX BONPOCOB K HACTOSILEMY
BPeMeHH HaKomjieH HeOOXOMMMBIA HaY4YHbIH MOTeHuHal.
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1.2. Pa3BHTHEe TEOPHH NHHAMHYECKHX SABJIEHHH

Pa6otbl 110 BLIABJIEHHIO MPHPO/bI BHE3AMHBIX BBIGPOCOB OTHOCATCS
K Hauany 30-x ronos, koraa noa pykosoactBom JI. H. BeikoBa 6biaiu
3aJI0KeHbl OCHOBbI ra30BOH KOHUenuuWu BbiOpocoB. B Hauane 50-x
rofoB OHa moJyunaa pas3Buthe B Tpyaax A. A. Hukoabckoro u
C. A. XpHCTHAHOBHYA C BBeleHHEM KOJHUECTBEHHOrO ONHCAHUA moce-
JIOBATE/JIHOrO OTPbIBA YACTHU Yras ¢ OOGHAXKEHHOH MOBEPXHOCTH
3a cyeT nepenajia rasoBoro 1aBJeHHs KaK OCHOBHOIO /eMeHTa BbIGPO-
ca. B 3ToT :Ke nepuo nosiBUIach Tpynna runores, B KOTOPbIX aKTHBHAsA
poab orBeseHa ropHomy Aasienuio (M. M. IMeuyk, A. M. Kapnos,
B. H. Benos, Mopen u ap.). B 1954 r. A. A. CKOUHHCKHI 1aJl YETKYIO
($OpMYNHPOBKY, COrIACHO KOTOPO# BHIGPOC BO3HHKAET NPH ONpejieeH-
HOM COYeTdHHH MeXaHHYeCKHX CBOHCTB yrJisi, FOPHOTO H ra3oBOro AaB-
senusi. Ero B3rasiabl NOCTYXHAH CTHMYJAOM K OCTAHOBKE WIHPOKHX '
IIaXTHBIX U J1aGopaTopPHbIX HCC/AeN0BaHHH.

" C nosiB/IeHHeM 3HepreTHYeCKOH KoHuenuu# Bui6pocos B. B. Xogo-
Ta, COrJIaCHO KOTOPOH yroJib paspyiuaercs ropHbiM LaBJEHHEM, a pac-
IHPSAIOUHKIACS ra3 yyacTBYeT JIHUIb B BbIHOCE PaspyLIEHHOrO Yras,
060CTPHJIHCh PA3HOI/IACHS CMEUHAJHCTOB B OLIEHKE POJIH ra3oBOro
H FOPHOrO [aBJIeHHA B MOATOTOBKE H MPOSIBJEHHH BHIGPOCOB.

B 1976—1979 rr. 3ti pa3Horsacusi B 0CHOBHOM ObiJiH NIPEO0JIEHBI,
COpMYIHPOBAHA SHEPreTHYeCKH-CH/IOBas Teopusi BbIGpocos [30—
32]*. B pamkax 3TOH T€OPHH y1aj]0Ch OGbEKTHBHO OTPA3HTh yuacTHe
FOPHOTO H ra3oBOro AaBJIEHHs HA BCeX Tanax MoAroTOBKH H MposiBJe-
HHS BbIGPOCOB, HAYHHASA C ONHCAHHA COCTOSIHHSI HETPOHYTOrO MAacCHBA
TOPHBIX MOPOA H YIJid, H Aajiee — BOJH3H BLIPAGOTOK, S3HEPreTHUECKOro
Gananca BbIGPOCOB, KOHYAsH YCAOBHAMH NOTEPH YCTOHYHBOCTH, Pacnpo-
CTPaHeHHsl BOJIH Pa3pyIUeHHH H [BH)XEHHA CMEeCH ra3a W yroJbHOM
mesioud. PaspaGoranHas TeopHsi JOCTAaTOYHO yGeauTesbHO gaeT 06-
OCHOBAHHE METOJI0OB MpPOrHO3a, HApPeNOTBPAlleHHs H OrpaHHYEeHHHA
NOCJeICTBHA BLIGPOCOB yriisi, MOPOABI W rasa.

C nosBienHeM ropHbIX yAapos Ha waxtax Kusenosckoro 6accefina
CNEUHAIHCTH B OCHOBHOM MPH/EPXKHBAJHCH ABYX KOHIENUHH O npH-
pone sTux sBneHuii. ITo npex e Beero npeacrasiaenus C. I'. Asepun-
Ha, A. [NesHapxa, CBS3LIBAIOLIMX FOPHBIE YAaphi C YCJIOBHAMH HAKOII-
JICHHS1 H PeaJu3allHK yNpyrok SHEPrHH B caMom Miacre yras. Bropas
KoHuenuus, orcrauBasuascs C. E. 'puropbesbiM, 3akmouanach B TOM,
Y4TO paspyuieHHe MJacTOB IPOMCXOAHT 33 CYET 3IHEPrHH, BBIAEJSIO-
lueicsi mPH pasjioMe H3THOAIIIHXCH MOLIHBIX CJO0EB MecyaHHKa.
OTH NpeACTaBJAeHHA B H3BECTHOH Mepe NMepeKHKaJHCh CO B3IJisiAaMH
L. B. ®uanunca, I'. C. Pafica n apyrux uccaenosareneit. Konuenuus
06 yliapax KPOBJIH HAXO/HT Pa3BHTHE B COBPEMEHHBIX PabOTax yueHbiX
I'[o.ru,um YexHH H-IPYTHX CTpaH.

il ® Teupml BHE3anHux BuGpocos. / He‘rpocsn A 3., Usanos B. M., prnenﬂ B.T.
*—M Hayka, 1983. — 151 c.



KomnaekcHbie ucciepoBanusi, Hayarele BHHUMH B 1951 r., yxe
K 1954 r. n03BOJIHAK YCTAHOBHTb, YTO B NPOSIBJEHHH TOPHOro yjaapa
YuacTBYeT BCSI CHCTeMA «yrojib—GoKoBbie nopoini» [26]. dTor B3rasa
cras paboyed runoTe3of nocjenyloUiHX MHOFOJETHHX HCCJIeNOBaHHH,
NO3BOJHBUIHX CO3JaTb OCHOBbI TeOPHH ropHbIX yaapos [28, 32].
B uauane 50-x roaoB BnepBble AaHO ¢H3HUecKoe OObsICHEHHE
mnpouecca obMeHa 3IHeprHed B MaccHBe NOPOA NpPH TOPHOM yjaape
[26, 27]. B kauecTBe aHasora /151 06 bACHEHHSI NPUPOJBl H SHEPTETH-
yeckoro 6anaHca paspylleHHs.leJHKOB H KpaeBbiX uacTeH maccHBa
‘yras (pyael) B popMe rOpHOTO yjapa, pacCMaTpHBAJOCh pa3pyllieHHe
obpasua nopoasl (yras) Ha npecce, [IPH KOTOPOM ynpyras 3Heprus
HakKanJHBaeTrcd Kak B camoM 06p33ue,- TakK H B CHCTeMe npecca. B mo-
MEHT paspylueHns o6pasia cHcTeMa npecca MTHOBEHHO W ¢ BUOpaLuer
BOCCTAHABJIHBaeT CBOIO (OpMY H coBepilaeT yaap 1O HauyaBluiemy
paspyuatbes o6pasiy. 1o riasHasi IPHUHHA TOrO, YTO paspylileHHe
MPOUYHLIX 06pa3LioB CONPOBOXK/AETcsl Pe3KHM 3BYKOM, H3MeJbYeHHeM
" W pa3bpachiBaHHeM HX Martepuasna. Hosoe 15 Toro BpemeHH o6bsicHe-
HHe (PH3HKH O6YpHOro paspylueHHss o6pa3LoB FOPHBIX MOPOJ Ha Npecce
COOTBeTCTBYET MO TelepeliHeli TepMHHOMOIHH pa3pylieHHo 06pa3ios
Ha MATKOM @pecce, Koraa mMeeT MeCTO NPUTOK 3HEPrHH H3BHE.
T'eomexaHuyeckasi MoJesb, HJJIOCTPHPYIOULAA CXeMy NPHTOKa
3HeprHH H3 GOKOBBIX MOpPOJ B oYar paspylleHHsl YT/ NMPH FOPHOM
ylape B LeJHKe, npeactaBieHa Ha puc. 2, a [26]. Ilpn stom, Kak

Puc. 2. Xpynkoe paspyueHHe Nopoj ¢ NPHTOKOM SHEPIrHH H3BHE:

@ — NpH FOPHOM yAape B LeiHKe; 6 — NPH CTPeASiHHH NOPON; 6 — NpH paspywenut B hopme
CABHra (TOJNYKOB); 3alITPHXOBAHA 061ACTh, H3 KOTOPOH HAET NPHTOK 3Heprun Way

OTMeYeHo, 3Hepruss ropHoro yaapa W ckiaabiBaeTcs M3 3HEprHH,
' HaKOMJIeHHOH paspyiawouiumca yraem W, n sueprun W, ynpyrux
nedopMalHiH rOpPHBIX MOPOX, MPHJIEraloHX K LEJHKY HJIH KpaeBoH
uyacTd nsacra yris. IMeHHO MPHTOK 3HepPrHH H3BHE Wnn coofaer
AHHAMHYHOCTb TOPHOMY YyAapy.

[1pu ucneiTaHWH MOPOA HA KECTKHX npeccax ofpasel B LeNOM
paspyuaercs cnokoiHo, 6e3 peakoro 3Byka M uaMesbdenusi. Onnako
BHYTpH 06pasiia npH BO3HHKHOBEHHH MHKPOpPa3pyLIeHH# HMEeIOT MeCcTo
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TOIYKH, OOYC/IOBNCHHbIE peanu3aineli «MsrKoro» HarpyxeHus ¢ npu-
TOKOM 3HEPTHH M3 NpHJIEraoulnX K 06JiacTd MHKpopaspyiueHus o6be-
MOB 10PO/bL. ITO NPOABAALTCSH B CeICMOAKYCTHYECKHX HMIYJ/IbCAX, pe-
THCTPHPYEMbIX B Npolecce HCNbITaHHA obpasua.

BoisiB/leHHEe 3aKOHOMEPHOCTH, PACKPLIBAIOLEH 3aBHCHMOCTD TOJY-
K00GpasHoro aedopMHPOBaHHA rOPHbIX NOPOJL 38 PELTOM IPOYHOCTH
OT NMPHTOKA 3HEPTHH YNPYrux Aedopmaluii M3BHE, BbI3BAJNO MHTEpeC

K HMCOBITAHHAM TOPHBIX MOPOJL HA KECTKHX Mpeccax B 3anpeesbHOl

'06J1aCTH H NONBITKAM AaTh 3THM pesy/IbTaTaM TeopeTHYecKoe HCTOJl-
KOBaHHe.

Mcxoas 3 ckasaHHOro, ropHblil yap ecTb pe3y/abTaT paspylueHHs
npeaebHO HaNpsiKE€HHOH YaCTH MAcCHBA MOPOJ B 30He BJMSHHS rop-
HBIX BbIPaGOTOK, BO3HMKAWOLIEr0 B YC/JOBHAX, KOFla CKOPOCTh H3Me-
HEHHS HaNps)KEHHOrO COCTOsIHMSA B 3TOH 4aCTH npeBbILIAET CKOPOCTh
pesakcalHd HanpsikeHuit B Hell [33].

[Tpu ropHom yaape peanu3yioTcs yCJIOBHS «MSITKOTO» HarpyKeHus,
KOr/la MPHTOK 3HEPrHH W3 BHELIHeH cpelbl MPEBbIIAET BO3MOXKHOCTh
€€ NOMNIOLEHHsT TIPH pa3pylleHHH. ITH NOJOKEHHST OJMHAKOBO OTHO-
CATCH KaK K TOPHBIM yapam, MPOHCXOASAIIAM B LeHKax (CM. pHc. 2, a)
M KDaeBbiX 4YaCTAX MacCHBA MOPOA, TAK W K FOPHLIM yaapam THMa
CTpeasiHHH (pHuc. 2, 6), TOMYKOB, BO3HHKAIOUIHX IPH MOABHXKKAX
B 6JI0YHOM MacCHBe MOPOJ 110 HMEIOLHMCH HJH BHOBb NOABJAIOLHMCH
MOBEPXHOCTAM ocaabuenus (puc. 2, 8).

[Tokaszatesem AMHAMHUHOCTH FOPHOTO YA4apa MOMXET CJIYXKHTb

Kn it Wau/wp;

rae We, — 3Heprusi, Koropasl NOCTyHaeT M3 BHEIUHeH Cpeibl fnocJje
NpPeojoJieHHs] CONPOTHBJ/IEHHS MaTepHaJsa NOpPOAbl JEHCTBHIO CiKATHS,
CABHra, pacTsiKeHHsi WJIH HX KomOuHauui; W, — sneprus, ueo6xo-
AUMasi- /5 pa3pyllueHHss MaTtepHaJa.

Beaununna K, moxeT Bo3pactath ot Hyas 10 10 u Gonee.
: l'lpnponeg TOPHBIX YNapoB, 3HEPreTHYecKHe OCOGEHHOCTH HX pas-
HOBHAHOCTEH CTAHOBATCHA TOHATHEE, €CJAH PAacCMaTPHBATH MACCHB TO-
poi, B KOTOpbIH BHEAPSIOTCS ropHbie BbIPaGOTKH, BO-MEPBbIX, Kak
eIHHYI0O CHCTeMY, HMEIOLLYI0 OMNpeleneHHbIH 3amac MOTeHUHAIbHOH
SHEPrHH YNpyroro AepopMHPOBAHHS, H3IMEHSIOUHACH MOA BAHSHHEM
ropHsix paGoT, M BQ-BTOPHIX, KaK GJO4HYIO CHCTEMY, HalpsiXeHHoe
H MeXaHHYECKOe COCTOSIHHE Ka)K10ro 6J10Ka B KOTOPOH onpenensiioTcs
€ro NpoCTPAaHCTBEHHLIM TNMOJOKEHHEM B 3TOH CHCTEME, CTEeNeHbio H Xa-
PaKTepOM B34HUMO/EHCTBHSI C COCEAHHMMH GJOKaMH [1] )

Ewe B 50-e roan Bo BHUMH Bo3nukia ugea o TPOBE/ICHHH HC-
C/Ie/lOBaHHF 1O BBISBJEHHIO YePT OOLUIHOCTH H Pa3JHyuHit TOPHBIX yna-
poB M BHe3anHbiX BeiGpocos [27]. ITo3aHee 3TO NO3BONHIO NOCTABHTD

lB(.'DI'I]:!OC 0 CO3[aHHH oOulei TEOPHH TaKHX SIBJIEHHH H pazpaﬁo*rxe

“@IHHOTO KOMMOJIEKCA Mep Mo HX npenoTBpauleHdio. B dem cocToHT
'O6LIIHOCTb 3THX ABJEHHH?
YcTaHoB/eHHBIE 3aKOHOMEPHOCTH pa3pylleHHs rOpHbBIX MOPOA

B yCJIOBHAX NpefesbHO HANPAMXEHHOro COCTOAHHA, KacalwuiHecs
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COOTHOILIEHHsSI CKOPOCTEH HarpyeHHsi M pelaKCalUHH HanpsKeHH#,
NPHTOKA 3HEPTHH H3BHE PEaJIH3yloTCA Kak NMPH TropHbIX ylapax, Tak
H NpPH BHe3aMHbIX BhIOpOcax yrJsi, nopoasl u rasa. [Tocnennee nauio
OTpaKeHHe B SHEPreTHYECKH-CHIOBOH TEOPHH ITHX FIBJICHHH.

BHesanHblfi BbIGpOC 4alle Bcero npeactaBiaferT COG0H KOMOHHH-
poBaHHOE siBJeHHEe: KOrla BOJIHAa MOCJOHHOrO OTPLIBA YIJsi MOA AeH-
CTBHEM ra3a W TOpHOro JAaBjeHHsi o0TeKaeT OTAe/lbHbie YYaCTKH
njacra, To nocjejHHe pa3pywaloTcs XpYyIKo, T. e. MPaKTHYeCKH B ¢op-
Me FOPHOro yjapa, 3atem pa3puTHe BoiGpoca npojpoaxaercs B popme
MOCNOAHOrO OTPhIBA. ITHM H OODBACHAETCH MPOAOIKHTENbHOCTh BHE-
3anHbiX BHIGPOCOB (10 AECATKOB CEKYHJ) M HX LHKJIHYHOCTb, CEHCMO-
aKyCTHUeckHe HaG6JIIOJIeHHS OTMeYaloT B OJHOM BbIGpOCE HEeCKOJbKO
NaKeToB KoJeOGaHHH.

Criepyer OTMETHTB H TOT (aKT, YTO NPOSiBJEHHEe BHE3anmHOro Bhi6-
poca yriisi H rasa 4acCTo HHHLMUPYETCSt XPYNKHM PaspyleHHeM Kpae-
- BOH 4acTu njacra B GopMe ropHoro ynapa. Cozpanue o6iUeHd TeopHu
03BOJMT PACCMOTPETh C €1HHBIX MO3HLHA BONPOCH MPOrHO3a H Npej-

OTBpAllleHHsI TOPHBIX YapPOB H BHe3alHbiX BEIOPOCOB. ITO OCOGEHHO .

Ba)XHO BO MHOTHX CJyuasix, Korja B 6JIH3KOM COCEACTBE C MJacTaMH,
ONacHbLIMM N0 TOPHBIM yAapaM, 3aJeralT ONacHbie MO BHE3aNHbIM
BeiOpotaM, a TeM GoJiee, KOT/la Te JKe [1aCThl ABJAAIOTCS OHOBPEMEHHO
ONMacHbLIMH N0 060HM fiBNEHHsIM. B 3THX cayuasix peuieHHe BONPOCOB
6e30nacHOCTH W 3 (PEeKTHBHOCTH pa3paboTKH ONACHBIX MJIACTOB A0JXK-
HO CTPOMTBCA TOJNBKO Ha OCHOBE HX COBMECTHOrO pAacCMOTPEHHS.

Takum o6pazom, paspaﬁmxa o6uiefi TEOPHH FOPHBIX YAaPOB H Bbi6-
pOCOB CTAHOBHMTCH KpadHe HeoGXxoauMoil. B mnepBoii peiakuun taxas
Teopus chopMyJ/HpOBaHa [32]

Topubiit ynap 1 BHe3anHubi# BHIGPOC cr:mepx(a'r B ce6e o61He YepPThi:
GosbluHe 3anachl MOTEHLHaJbHOH 3Hepruu (ynpyrux aedopmauui,
CXKAaToro rasa) M orpaHHueHHasi cnocoGHOCTbL MaTepHajoB K ee He-
o6paTHMOMY MOrJIOLEeHHIO; NOArOTOBHTE/NbHAA (MepBas) cTajusi npo-
lecca, 3aBepluanuiasicsds noreped yCTOHUHBOCTH COCTOSIHHSL PaBHOBe-
cusi (MHMLMHPOBaHHEM, Pa3BA3LIBAHHEM ); paclpocTpaneHHs OT o6Ha-
KeHul Briy6Gb MacCHBa BOJIHbI pa3pylueHHs (BTopas CTajHs); [BH-
)KeHHe Martepuasa (M rasa) B Bboipa6oTaHHOe NMPOCTPAHCTBO (TpeThbs
cTajius) ; OCTAHOBKA BOJIHBI pPa3pylleHusa H OKOHYaHHe AHHAMHUYECKOoro
siBNeHUA (uYeTBepTas CTaiMsA).

Hcxoast U3 npeanochiiok o6ileil TEOPHH AHHAMHYECKHX FIBJEHHH,
CO3/LaJIHCh YCJIOBHS [JIsi OCYLIECTBJIEHHSI e0ur020 KOMILIeKCa peauo-
HOABHBLX Mep WX TIPelOTBPAlleHHs NPH pa3paboTKe CBHT YrosibHbIX MJac-
T0B. BHeApeHHe Takoro Komiaekca mep B nocieanse 20 JeT BbioJHEHO
Ha 40 waxrax crpai CHI u npoaonxaercs naznee. Bonpocsl o cosana-
HUH OGLIeH TeOpHH JHHAMHYECKHX SIBJIEHHH M €AHHOrO KOMIJieKca pe-
FHOHAJbHBLIX Mep HX MpefoTBpalleHHs OblH NIPeACTaB/eHbl B 10K/Ia1e
(1988 r.) BHHUMH nHa MexayHapoAHOM CHMIIO3HYMe I10 FOPHBIM yaa-
pam u BeiGpocam B r. Octpase (Yexus). B cooTBeTcTBHH ¢ peleHHeM
CuMno3uyMa nocrasJjieHa 3ajaua pa3pa6oTku MexXayHapoaHOH KJaac-
CH(HKAUHH JTHHAMHUYECKHX SIBJEHHH (rOpHLIX YAapoB M BbIOPOCOB).
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1.3. DHepreTHUeCcKH-CHIOBAA KIacCHPHKALMNSA
AHHAMHYECKHX SIBAEHHH

B sHepreTHueckH-CHI0BOH KiacCH(HKAUHH AHHAMHUECKHX siBJe-
HUI* BblIEISAETCA KJAacC «TOPHO-TEeKTOHHUeCKHe siBaeHHsi» (puc. 3).
K nemy oTHeceHbl siBjieHusi, B (OPMHPOBAHHH KOTOPbIX YuYacTByeT
3HEepPrus CeHCMHUYECKHX. BOJIH, BBLAEJAAIOLIASCA NMPH TONYKOOGPa3HOM
nedOpMHPOBAHUH ropHoro maccuBa. MimenHo fno6aBka 3ToH 3Hepruu
MPHUBO/JHT B ONACHbIX MECTAX K MOTepe yCTOHYHBOCTH FOPHOTO MAacCHBA,
BbI3biBasl MPOsIBJEHHE APYrHX paspyuleHH#, B TOM 4yHcae B dopme

' TONYKOB (COTPfICEHMH) B MacCHBE, TEXHOIeHHBIX 3eMJeTPSICeHHH,

rOPHO-TEKTOHHYECKHX YAapoB H BbIGPOCOB.

OHEPTETHYECKH-CHJIOBAA KJIACCHOHKALIHSA
AWHAMHUYECKHX SIBJIEHUA

Buabl sneprun, yuacrsywuine 8 GOPMHPOBAHHH IHHAMHYECKHX ABJEHHH

¥npyras Sueprus Ynpyras suveprus ¥npyraa sdeprusi nopos,

BHEpFHH C)KaTDT:D IIOPGJl, Cartoro rasa,

1nopo rasa CKAToro rasa CeHCMHYCCKHX BOJIH
Kaace AMHAMHYECKHX SIBJAEHHI

Topheie BuiGpoch Bri6poch [OpHO-TEeKTOHHUYECKHE

yAaphl rasa - yras (nopoinl) M rasa ABJEHHS

Prc. 3. Cxema KJacCHQHKAUMH JHHAMMYECKHX ABJEHHH

OcTtanoBHMCS HA OCOGEHHOCTSIX FOPHO-TEKTOHHYECKHX YAapoB H
BbeIGPOCOB.

* Meryxos H. M. Knaccudrkauus auHamuueckux sigienuii B waxrtax. // C6.
Hayu. Tp. BHUMHM. 1991. — C. 42—51.



PaccmoTpum GajiaHc SHEpPrHH TOPHO-TEKTOHHuUeckoro yaapa*. Ha
puc. 4, a B KOOpAHHATaxX «Harpyska p-nedopmauus [» npeiacrabieHa
NOJIHAS AMarpaMma peaju3alid 3HepriH okpyxkawoouux nopox OAF
pa3pylueHHsl 3JeMeHTa TOPHCro MacCHBa A IHEPronorJolleHHst
npH 06bluHBIX ycaoBHuaX. JIunua AC — 3T0 aunarpamMma peasiu3auiu
‘3HEPrHH OKPYKAalOULHX NOPOA. '

P

0 -

Puc. 4. K Ganancy aHepruH ropHO-TEKTOHHYECKOro yaapa:

TFCN T 0 8 C N1
"@ — TOPHO-TEKTOMHYECKHH yaap; 6 — 1o we, Bubpoc

[Tpu mocTHXKeHUH Pa3pyulaeMblM 371eMeHTOM Mpejena NPOYHOCTH,
nocjie KOTOPOTO CHHXKA2eTCsl ero Hecyiiasi Cnoco0HOCTb, Ha Harpy-
JKawuled cHcTeMe HaKkalJMBaeTcsl 3Heprusi, YHCJeHHO paBHas MJo-
wanu TpeyronbHuka ABC. PaspyuiaeMbli 3jiemMeHT crniocobeH Morao-
THTb 3SHEPTHIO, UYHCJIEHHO paBHYIO NJoLlaAH TpeyroibHHka ABF.
CpaBHeHHe HAKOIUIEHHOM M MOrJOLLaeMOi SHePruH NoKasblBaer, 4To
npH ob6MeHe BbIAENAETCS IHEPrusl, YHCJEHHO paBHasi MJOLLALH Tpe-
yronbHuka ABC. Drta 3Heprus W BbI3blBAeT rOPHBIH yaap.

Hnaa cutyauus nabaiofaeres NpH ropHO-TEKTOHHYECKOM yaape..

Jlo noaxoaa BOJIHbI 3HEPTHH CHCTeMa pacnoaaraercd B Touke K (cm.
puc. 4, a). Ilpuxon BOJIHBI 3HEPTHH CONPOBOXKAAETCA YyAAPHOH NpH-
rPY3KOH CHCTeMbl W HepeBoAOM ee B ToukKy M. D10 ob6bscHsercs
CBOHCTBOM GOJIBLIHHCTBA FOPHBIX MOPOL K CKOPOCTHOMY YNPOUYHEHHIO
NPH NOBBILIEHHH CKOPOCTH 3Hepronoasoaa. [Ipx noBbllIeHHH CKOPOCTH
nedopMHpOBaHHA AHarpamma AedOPMHPOBaHHS npHoGpeTaer BHA
OMT. Tlepexon Harpykaiouleil cHcTeMbl B TOUKy M conpoBoxaaercsi
H3MEeHeHHeM ee 3Heprosanaca H 3Hepronotpeb/eHHA paspyllaeMbiM
3JIeMEeHTOM. JHepro3sanac Ha cicreme OyaeT XapakTepH3oBaThes MJO-
waasio BMN, a suepronorpeGieHue — nJjowanabio ¢uryper BMT.
Jlunus MN nosyuaercs nyreM mapajjiesibHOro rnepesoca JuHuu AC,

* Tleryxos H. M. Knaccmtmxaima AMHAMHYeCKWX #BJeHHd B waxrax.//C6.
nays. Tp. BHUMM. 1991. — C. 42--51.
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" a 3anpejenbHasi jHarpamma AeOPMHPOBaHHS GO.bLUIHHCTBA MOPOL

XapaKTEPH3YeTCHA BO3paCcTaHHeM MOAYJIA Cliajia MpH MOBblILIEeHHH CKO-

" pocTH HarpyxeHnus. Takum o6pa3om, H3 CpaBHEHHSt JHATPAMM 3HEPro-
. moTpebJeHUs H SHEPronojBoAa BHAHO, YTO W3GLITOK HEPTHH (MJ0-
- wmanb TMN) npu ropHO-TEKTOHHYECKOM ylape 3HaYHTeAbHO GOoJblille,
~4em npu obbiyHoM (maowaaer ABC). Bosnna 3HepruM mnopblluaer

3Heprosarnac Ha CHCTeme B GoJibliIel CTeleHH, YeM YBeJIHUHBAET 3HEPro-

. norpe6senne paspywaemoro saementa. Karacrpopuunocts ropo-
. TEKTOHHYECKOI'O yjlapa BO3pacTaer 10 CPaBHEHHIO ¢ OGbIYHbIM y1apOM,
' He HHHILHHPOBAHHBIM BOJIHOH 3HEPrHH TOJYKA (COTPSiCEHHS ).

FopHO-TeKTOHHUeCKHH yiap OTAKYaeTCs O6bIYHO MOBLIIEHHOH HH-

~ TEHCHBHOCTBIO, NPOABJE€HHEM OAHOBPEMEHHO B pfA/leé rOpHbIX Bbl])aﬁOTOK

IAXThl HIH JaKe COCeJHUX WIaxT. Xapakrep paspylueHns BblpaboToK
(ueMKOB) W nopaxaiwliee AefCTBHe TaKHe XKe, KaK NpH OGBIYHBIX
TOPHBIX Yylapax, HO MOTYT NpPOSIBJATHLCH 6oJiee HHTEeHCHBHO.
Bananc 3sHepruu ropHoO-TeKTOHHYECKOro BhIGpOca [peacTaBJeH
Ha pHc. 4, 6. [ocsofinoe paspywene matepuasa npu BeiGpoce Tpe6yer

- 6OJIbLIKX 3HEPreTHYECKHX 3aTpaT. JloNoNHHTebHAS IHEPTHs, Heo6XO-

AUMas Ads NOC/AOHHOrO pa3spylleHHsl, CO3jJaeTcsl jaBjeHHeM rasa,
COCpefoTOUEHHOro B oObeMe paspyuiaemoro sjdementa. B o6buHBIX
YCJAOBHAX H3MeJbyeHHe maTepuaja npH Beifpoce M nepeMelieHHe
YAaCTHL NPOH3BOAHTCS JaBJEHHEM ra3a, OKpYKaloulHe OpOAbl BCIen -
CTBHE CPABHHTEJNbHO MEAJEHHOr0 MOCAOHHOrO pa3pylleHHsl He «ycrie-
BAlOT» CO31aBaTh H30OLITOK 3HEPrHH Ha-Harpyxaiouiei cuereme.

Ha puc. 4, 6 B KoopaMHaTax «Harpyska p-aedopmauus [» npen-
craBieda auarpamma OAC nepopMHPOBAHHA 3JIeMEHTA NPH €ero

* mocnolHoM paspyiueHut. JIhHHA AC noKasblBaeT peanH3auHtio SHepruu

OKPYXKAIOLIUMH TOPOAAMH, YTO NPAKTHYECKH COOTBETCTBYET SHEPro-
noTpebJenHIo, TaK KaK H36bITOK HEPrHH YIPYroro BOCCTAHOBJEHHS
OKPYXalOWHKX NMOPOA MOUTH He o6pasyercs. '

OLHAKO NPH HHHUHMPOBAHHHM BbIOPOCA BOJHOM HEPTMH COTpsice-
HHA o6cTaHOBKa M3meHsietcsl. J1o nmoaxoaa BOJIHBI 9HEPTHH CHCTeMa
pacnoqaaraetcsa B Touke K (cm. puc. 4, 6). Ilpuxoa BoaHbl 3Heprau

I [NEPEBOAHT CHCTEMY B TOUKY M. O NpHYHHAX HMEHHO TAKOro nepexojia

CHCTEMbl TIPH NOCTYIVIEHHH BOJIHBL 3HEPTHH CKa3aHO paHee.

Peskoe yBesnuenne Harpyskd B MOMEHT NPHXOAA BOJHbI IHEPTHH
(tTouka M Ha pHc. 4, 6) 3HauYWTENbHO NOBHLILIAET 3HEpro3anac Ha
Harpy:Kaioilei cucTeMe: BMECTO IHEPTHH, YHCJEHHO PaBHOH MJOILaAH
durypoi ABC, o6pa3yeTcsi SHeprus, YHCJAeHHO paBHAsA NJOWAaaH QuUry-

~ pol MFH. Kpome Toro, npHxoa BOJHBI 3HEPTHM M3MEHsieT xapakTep

Ae(OpPMHPOBAHHS Ira30HACHILIEHHOrO MaTepHaJ/a: BMECTO MOCJOHHOTO
paspylileHHus N0 BO3AeHCTBHEM SHEPTHH rasa, NPOHCXOLHT €ro yaap-
HOE HarpyeHHe H paspyllieHHe OJHOBPEMEHHO 110 3HAYHTEJbHOMY
ob6bemy. YaapHasi BOJIHA HMEeT CYLLEeCTBeHHO O60/bliyl0 CKOPOCThb

"I.lquOpMHpOBaHHH martepHaJa, 4em MpH MOCJOHHOM HArpyeHHH ¢ ydyac-

THEM rasa, H ra3 He ycrieBaer NPHHATb AKTHBHOE y4acTHe B Pa3pyLUeHEH.
[lepexoa oT Moca0OHHOrO pa3pylieHHss K OAHOBPEMEHHOMY paapy-

‘eHko Goabiinx o6GbeMoB TpeGyeT MeHbIIMX IHepro3artpat (cM
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3aKOHOMEPHOCTb NOBEJAEHHS GJIOYHOrO MacCHBA TOPHBIX -MOPOJ
'C AMCKPeTHBIM pacrnpejeseHneM MeXaHHYeCKHX CBONCTB H HANPSKEHHH,
‘ 3aK/I0YaeTcs B TOM, UTO H3MEeHeHHe HanpsiKeHHO-1edOPMHPOBaHHOTO
’ COCTOSIHHSI M SHEPTHH 10/l BO31eHCTBHEM FOPHBIX Pa3paboTOK B MAcCH-
‘ Be, HAXOAAILEMCS B LeJIOM HJH HA OTAEJBHbIX YyUacTKax B NpeaeabHo
" HamnpsKEHHOM COCTOSIHHH, TPOHCXOLHT TOAYKOOGPA3HO 3a CYeT OT-

rpaduk MITC sanpeaeabtoro neopmMupoBanus Ha puc. 4, 6). Cpas-
HenHe rpapukoB MITC suepronorpeGiieHns NpH HAarpyXeHHH N0 GoJb-
womy o6bemy H MM (sHeproortnaud) mokasbiBaeT, 4TO HA CHCTeMe
06pa3soBaicst 60/b1OH H3GLITOK SHEPrHH yNpyroro AeOPMHPOBAHUS

(mrowans MITCN). 1ot U3GHITOK H NposiBAsieTcss B (OPME FOPHOro
yaapa.

[Tocsie 3Toro HaunHaerTcst BTOpasi cTaausi mponecca — MOCAONHHbIH
OTPbIB MaTepHaja B paspylieHHbIX KycKax 3a cyeT 3HepruM rasa,
pacrnpefe/ieHHOro B HHX, KaK H IPH YUCTOM BBIGPOCE, HO C Te€M OTJH-
YHeM, YTO B 3TOM MpoLECCe ropHoe [aBJEeHHE yKe He MPHHHMaeT
ydactusi. Takum 06pa3om, MpH ropHO-TEKTOHHUECKOM BhIGpOCE Pe3Ko
Bo3pacraet 0J/isi BHelIHedH sHepruH Wy, B €ro nposiBjeHHH, H cleno-
BaTeNbHO, 3HAYHTENBHO YBEeJHYHBAETCA KOIPPHUHEHT IHHAMHYHOCTH.

Crieayer OTMETHTB, YTO NIHHAMHYHOCTb MOBBIUIAETCA H NPH GOJBLIHX -

He rOPHO-TEKTOHHYECKHX BeiGpocax. B Takux cayuasx sui6poc passu-

Baelrcsl [iOCTAJlHAHO H HA CEHCMOTPaMMe 3aNHChiBAeTCA HECKONBKHMH
NaKeTaMH: BOJIHA [MOCJOHHOINO OTPbLIBA OrHGaeT KakoH-TO yuacTok
NJ1aCTa, 3TO NPHBO/IHT K €r0 XPYNKOMY pPa3pyLIeHHIO, OTKPbIBasi GPOHT
NOCAeAYIOLLEro MOCJAOHHOTO Pa3pyLIeHHsT YIJIsi Ta30M H TOPHBIM JaB-
JeHHeM. JTOT Mpouecc MpH KPYMHbIX BHIGPOCAX MOXKET MPOSIB/STHCS
MHOTOKPaTHO, MOBbILIAsA HX 00ULYI0 AMHAMHYHOCTD. [To To# e npuuu-
He GoJiee AHHAMHYHBIMH BJIAIOTCS BbIGPOCHL, BHI3BaHHbIE COTPACATENb-
HbIM B3pbiBaHueM. Tlopaxaiowiee neficTeue as Jione, MallMH H 060-
PyAOBaHHs TaKoe e, 'KaK MPH OOBIYHBIX BBIGPOCAX, HO MOMET npo-
SABJISITBCA Ha GoJsibiled mioliamy.

/
1.3. O paspaGorke TeopuH ToauKoOGpasHoOro nedopMHpoBaHuA
' -TOPHOTO MaccHBa

[Monb3ysice MeTomOM reosHHAMHUECKOTO paliOHHPOBaHHS Heap
[1], npeacTaB/isiercss BO3MOXHBIM CHCTEMATH3MPOBATb YYACTKH 3eM-
HOH KOpbI C BbiA€J]ECHHEM 30H TNPeol.aaalolLero rOpH30HTAJILHOTO
CKaTHs M 30H, CBOOGOAHBIX OT AeHCTBHA AKTHBHBIX TOPH30HTAAbHBIX
CH1 cxkaThs. [OPH3OHTANbHOE CXKATHE TEKTOHHYECKHMH CHAAMH CO3-
A@eT yc/0BHs A/l AeOPMHPOBAHHS 4ACTH 3EMHON KOPbI, npuierao-
e K 3eMHOH MOBEPXHOCTH, C YCTAHOBJEHHEM B Hell npefeyasHo
HaMpPSIXKEHHOr0 COCTOSIHHSI MAcCHBA TOPHBLIX MOPOL.

Ha n060e nsmenenne ycTouHBOCTH MaccHBa TOPHBIX NOPOJ B Iie-
JIOM HJIH Ha OTAGJBLHBIX €r0 y4acTKax, Bbi3BaHHOE eCTECTBeHHBIMH
HJIH TEXHOTEHHbIMH NPHYHHAMH, MACCHB OTBeuaeT AeOPMUPOBaHHEM,
CTPEMsICb BOCCTAHOBHTb CYILECTBOBaBLIEe A0 3TOrO [penesbHO
HanpsixKeHHOe COCTOSHHE.

BJsiounbiii MaccHB ropHbiX nopos, umelouKil onpejiefiennbIil 3anac

SHEPTHH yNpyroro negopMHPOBAHHA, B NPOLECCe BHEAPEHHA B HEro
FOPHbIX BEIPaGOTOK, a OCOGEHHO B MPOLECCe OUHCTHHIX PaboT nedop-
MHPYETCS MpeX/ie BCEero no HMEIOLUHMCA B HEM NOBEPXHOCTAM OCaa6-
JIEHHS, TPAHHLIAM GJIOKOB, TEKTOHHYECKHM HapylIeHHSM, MaKpoCTpyK-
TYPHBIM OTHENBHOCTAM. - . ]
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. A@NbHBIX AKTOB pa3pyllieHHH (MOABHKEK), BO3HHKAWUHX B YCJOBHAX
NPHTOKA (BBICBOGOX/EHHS) 3HEPrHH H3 [pPHJEraluHux obaacrei
TOPHOTO MACCHBA, T. €. B YCJIOBHAX «MATKOI'0» Harpyxenus. OcoGeHHo
HHTEHCHBHO 3TOT MPOILLECC NMPOHCXOAHT HA MECTOPOXAEHHSIX, ParnoJo-
KEHHbIX B 30HAX CXKATHA W CABHra 3eMHOH KOpPbl, KOIja H3MEHeHHe
HanpsHKEHHOrO COCTOSIHHA MOJ BAHAHHEM Pa3paGOTKH MOJE3HOTo HC-
KOMAaeMoro HAeT B YCAOBHAX BbICBOGOXKJAEHHH OT BBICOKHX HampsikKe-
HUHA, NeHCTBYIOLUIMX B FOPH3OHTANBHOM. IOCKOCTH. [IpH 3TOM TOMUKO-
ofpa3sHoe AehOPMHPOBAHHE MacCHBA B OJLHOM MecTe BLI3bIBAET nepe-

* pacnpejeniende HaNPsKeHUH H, COOTBETCTBEHHO, NPOSBJIEHHE TONUKOB
B ApyroM. B/iouHbifi MaccHB ropHbIX MOPOJ TOMYKOGGPa3HO aedhOpMH-
pyercsl, npHcrnocabJuBasiCb K HOBOMY HAIPSMKEHHOMY COCTOSIHHIO,
CTPEMHTCA HAHTH B HEM YCTOHUYHBOCTb.

~ Orciona opHoHl M3 BakHeAWMX 3agau Ha OauKalilee Bpems,
CTOSILMX TNepejl CIUHAJHCTAMH TOPHOH MeXaHMKH H reodHHAMHKH,
SIBJISIETCS CO3/laHHE TEOPHH TONYKOOGpPa3Horo aeopMHpOBaHHS (MO-
BEJIEHHsI) FOPHOrO MAaCCHBA, KaK OCHOBbl M3YUeHHsl M MPOTHO3a ero
CBOHCTB M COCTOAHUSA, Pa3paGoOTKH Crmoco60B H CPEACTB BO3MONKHOIO
yiipasienuss uWmu. [IpeacraBnsiercs BO3MOXKHBIM CcOPMYIHPOBATDH
"B nepBoM NpPHOGJHKEHHH HPEANOCHIJIKH K CO3[aHMI0 TAKOH TEOpPHH
Ha 6a3e HapabOTOK HAYKH H NPAKTHKH¥, :

B ocHoBe 3TOH TEOPHH, Npex/ie BCEro, MOMXKHbI JexaTh TPH (yH-

~ AaMeHTanbHble 3aKOHOMEPHOCTH MOBEJeHHs rOpHOro maccusa [, 26]:

— BO3HHKHOBEHHSI TEKTOHHYECKH HAlPHKEHHbIX H ParpyeHHbIX
30H B MacCHBE Y IPaHHIl Pa3BHBAIOILHXCS PA3JOMOB Pa3HbIX PaHIOB
M TEKTOHHUYECKHX HAPYIUCHHH, NPH NMOABHNKKAX MO HEPOBHbLIM NOBEPX-
HOCTSIM CTPYKTYDHBIX 3JIeMEHTOB MacCHBA, B MeCTaX H3MeHEHHS MOILL-

" HOCTeH OTHOCHTeNBHO GoJiee NMPOYHBIX CJAOEB MOPOA H AP.;

— NpPHTOKA 3HePrHu YNpyrux aedopMauuil W3 OKpy»KawouHX 06-
Jactelf Mopoj NpH aKTax XPyfKoro paspyiueHus (MOABHXKEK) B Mac-
CHBE, B pe3y/ibTaTe 4Yero 3TH PaspylieHust (MOJABHKKH) NPOHCXOAST
B JIHHAMHYECKOM pEXHMe, TOJIUKOO6pasHo; - o

— paspyuleHus ropHbelX nopox [33], 3akawualoolasncs B TOM, 4TO
“TIDH BO3PACTAHHH CKOPOCTH [MepeMellleHHs] MOBEPXHOCTH OOHaKeHHs
MAaCCHBA MOBLILIACTCSA KOHIEHTPALUHA HANPAMKEHHH H, c/leloBaTe/bHO,
HHTEHCHBHOCTh XPYMKOTrO paspyiueHusi B npu3aGoiHoi 06aacTH.

* Meryxos H. M. K passutHio Teopuu 1HHaMHYeCKHX fBJedHii // @uanka u Mexa-
{'HHKA pa3pylieHHs TOPHBIX MOPOJ NPHMEHHTEALHO K FOPHOM reoMexaHHKe W cedcMo-
- Aoruu. — C6. tp. Cemunapa BHUMM. — CI16.: BHHMH, 1993.
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1.4. leonunamuyeckoe padoHHpOBAHHE HeAp

Peuienne BOMPOCOB YynpaBJieHHs1 TOPHbLIM H rasoBbiM LaBJIEHHEM -

npH pa3paboTke  MecTOpOXAeHHH Ha Goabmux rayGuHax Tpebyer
OGBEKTHBHbIX 3HAHHH O MEXaHHUYECKOM H Tra3orHAPOAMHAMHYECKOM
COCTOSIHHH TOPHOTO MAacCCHBA, YMEHHA OMEPaTHBHO H HANEXHO OLEHH-
BaTb W NPOrHO3MPOBATH COCTOSIHHE MACCHBA Ha CTagMAX pa3BeNKH
'MECTOPOXJeHHS, PAaCKPOHKH €ro Ha IIaXTHbie MOJisi, CTPOHTENbCTBA
H SKCNJyaTalUHH [LaxT.

Bosnuk/ia Heo6X0AUMOCTh CO31aThb Hayuﬂue H MEeTOJHYECKHe OCHO-
- Bbl BBITIOIHEHHSI 3THX PaboOT, NMPAKTHUECKOTrO HCMOJb30BAHHS MX pe-
. 3y/IbTaTOB NpH pa3paGoTKe DErHoHaNbHBIX Mep Aasi obecredenus
ycneuHoH paGoTel TyGOKHX IIaXT.

B nauane 80-X rol0OB MOSBHJIOCH HOBOE HAYYHOE HANpABJIEHHE
B CHCTeMe HayK o 3emJjle ¥ reoMexaHHKe rOpPHOrO MacCHBa, OObelH-
HEeHHOM Ha3BaHHEM «reoJHHaMHuYecKoe palOHHpOBaHHe Heap» [1].

3ra OTpacjlb HayKH NpH3BaHa H3Yy4aTb CTpPOeHHEe W MexaHHYeckKoe

COCTOSIHHE TOPHOrO MAacCHBA H MPOTrHO3HPOBATh HM3MEHEHHSI 3TOro
COCTOSIHHA BO BPeMEHH M B NPOCTPaHCTBe.

. Meroa reonuHaMuyeckoro paiioOHHPOBAHHS NO3BOJsIET O6BEKTHBHO
H ONEPaTHBHO OCYULeCTBJATH:

— BbisiBJIeHHe GJIOUHON CTPYKTYPhl FOPHOTO MaccuBa B npeienax
MECTOPOX/IeHHS] H MPHJIEraioliHX PaioHOB;

— BbIIBJICHHE AKTHBHbBIX Pa3J/ilOMOB, TeKTOHHYECKH HalpsiKeHHBIX
H pasrpyxeHHbIX 30H B MacCHBE;

— Hay4yHOo 06GOCHOBaHHbIE pacyeTii HanpsiKeHHH, NPOHHLAEeMOCTH
H Ta30-BJIaTOEMKOCTH NOPO/ B Kax/10M O/10Ke MacCHBA KaK B HETPOHY-
TOM €ro COCTOSIHHHM, TAK H HA BCeX CTAAHSIX PasBHTHS IOPHBIX pabor
npH paspaboTKe MECTOPOXAEHHH (LIAXTHOTO MoJisi) ¢ MOCTPOeHHEM
COOTBETCTBYIOIHX NMPOTHO3HBLIX KapT,

— pa3paboTKy 3¢ PeKTHBHOro KOMIIeKca NpodUIaKTHUECKHX Mep
PErdoHaJbHOrG H JIOKAJbHOrO MOPSIAKA C YYeTOM HanpsiKEHHOro
H rasorHipoAHHaMHYECKOTrO COCTOSIHUS, MO3BOJSIOLLHX YIPaB/IATH
COCTOSIHHEM TOPHONO MacCHBA B LeJX MOBblIEHHS 6e30nacHoCTE,
3KOHOMHYHOCTH H 3KOJOTHYECKOH YHCTOTbl Pa3pabOTKH YIOJdbHbIX
MECTOPOXK/AEHHH Ha GOJbLIMX ryGHHAX.

Metoa’ reoiMHaMHYECKOrO PaHOHHPOBAHHS HAlLE] MPHMEHeHHe
MPH peLIeHHH BONPOCOB OCBOEHHS Psifia IMyGOKHX YroJbHBIX, PYAHBIX,
HePYAHbIX H HePTAHLIX MeCTOpPOXAeHHA POCCHH, OTAENbHBIX YroJib-
HbIX H HedTsiHbIX MecTopoxaeHuit Kuras. Kpome Toro, oH Hcnodsb-
3yercst B M3bICKATEeJNbCKHX paboTax NMpH MPOEKTHPOBAHHH MPOAYKTO-
MPOBOJIOB, XKeJe3HbIX AOPOT, APYTHX HHXXEHEPHbIX 0GBHEKTOB Kak MeTo,
C -MOMOILBI0 KOTOPOrO MOXHO BBIIBHTb OMAacHbieé MecTa Ha 3eMHOM
NOBEPXHOCTH H B TOPHOM MacCHBE, YTOGbl MPHHATH NPOPHIAKTHYECKHE
Mepbl NMPOTHB ABAPHAHOCTH NMPH IKCNAYATALUHH ITHX OGBEKTOB.

Ouenka w NMPOrHO3 COCTOSIHHS TOPHOrO MACCHBA € MQMOULbIO
reolHHaMH4YeCKoro paioOHHPOBAHHA MBJSIOTCS TaKXKe OCHOBOH A3
CO3[1aHHS H PAa3BHTHS TEOPHH TOJYKOOGPA3HOrO NMOBEAEHHSI MACCHBaA,
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TEOPHH M TIDAKTHKH YNpPaBJeHHSl ero MoBeJeHHeM, NPOrHo3a H npej-
‘OTBpALLEHHs] ONACHOCTH AHHAMHYECKHX SIBJIEHHH BCeX BHIOB, BKIIOYas
TEXHOreHHbIE H [PyrHe 3eMJIeTPsICeHHs.

1.5. Komnaekc paspaborok B o6sacTu ynpasieHus
COCTOSIHHEM FOPHOr0 MaccHBa

Bonpochl ynpaBjenuss 3Heprueii ropHOro AaBjeHHSI M €€ HCMOJb-

‘30BaHHsl ObUIK B HayuyHOM H NMPAKTHYECKOM IJlaHe MOCTaBJAEHbl MPH
‘pelueHHH npobsembl TOpHBIX yaapoB B Poccuu B nauane 50-X ronos
‘M 3@ NOCJIeIHHE COPOK JIeT MOJYYHJIH CYLLEeCTBEHHOe PAa3BHTHE.

BOUPOC PECUOHANBHO2CO YnpaBsAeHUA COCTOAHUEM 20PHO20 Maccu8a

{KaK cpeacTBa 60pbObl ¢ JHHAMHUYECKHMH SIBJEHHAMH H BOOOILE C M3-
JIMILHHMH TPOSIBJGHHSIMH FOPHOrO H ra3oBOrO AaBJeHHst Ha ry6OKHX
-maxtax [40] pewaercs Ha cTaausiX MPOEKTHPOBAHHS HOBBIX IAXT
H TyGOKHX FOPH3OHTOB NeHCTBYIOLIHX.

Hpennomeuo MPOH3BOJHTb PErHOHaJJbHOE YNpaBJieHHe HallpsXeH-
HbIM H ras’orupojHHaMH4YeCKHM COCTOSTHHEM [‘OpHD]"O MacCHBAa IpH

-paspaboTke He(pTAHBIX W I'a30BbIX MECTOPOXKACHHH, HO NOKa 3TO He [0-

JIYYHJIO IIHPOKOTO [POMBILIJIEHHOrO BHeJpeHusl. TeopHs u onbIT peruo-
HaJbHOrO YMpaB/JeHHsi MpH pa3paboTKe YrojibHbIX MECTOPOXKAEHHMH
MOryT GbITh LIMPOKO HCMOJAb30BAHBl A5 HeDTAHLIX U rasosbix. Perie-
HHE 3TOro BOMNPOCA MO3BOJIHT MOBLICHTL He(pTerasooTAauy NpOAYKTHB-

HbIX MMJacTOB H IIPHTOKH (i)J'ilOHjla B CKBAXHHBI.

PernwonanbHoe ynpas/ieHHe TOPHbBIM MacCHBOM NpH paspaboTke
‘MECTOPOXJAEHHH H npH ApyrAx cnocobGax M cpeacTBax TEXHOTEeHHOro
BO3/1€HCTBHA Ha Hero, B KOHEYHOM cueTe, GY/IeT NPHMEHSITHCH B LEJAX
CHH)KE@HH$ ONacHOCTH NPOABJIEHHS TOPHO-TEKTOHHUYECKHX YIAPOB H Bbl-
6poCHB, TEXHOrEHHBIX H €CTECTBEHHbIX 3em/erpsiceHuii. B 3Tom Hanpas-
JIEHHH Tiepe]i HAYKOH M MPaKTHKOH CTOAT GOoJblliHe 3a[Ja4H.

TpebyloT pelleHHda 3a1auyK yNpaBjleHHs rOPHbBIM H ra3oBbIM jlaBje-
HHeM H NpPH COBEPLIEHCTBOBAHHH MaJsioll TeXHOJIOTHH, 8 HMEHHO TeX-

- HOJTOTHH, HENOCPEACTBEHHO cBSI3aHHOH ¢ Jo6bluei YIJst H NpOBEAEHHEM

FOpPHbIX BbIpAGOTOK Ha He3allHLUIeHHbLIX y1apo- H BbIGPOCOONACHBIX

Jqumacrax.

Teoperuueckoit 6a30i npUMeHeHHs!, COBEPIIEHCTBOBAHHUS H CO3Ja-
HHsl MaJioH TeXHOJIOTHH SIBJAAETCA MeXaHHMKa W rasoBas AHHAMHKA
yrisi M nopoA BOJIH3H ropHbix BbipaboToK. OCHOBHBIE HAMpPABIEHHS
03/1aHHA TAKOH TEXHOJOTHH JOJXKHBI B TOJHOH Mepe HCMO/hL30BaTh
anefyioliHe NPHHUKHIBL

yrnpasJieHHe TIPOLEeccOM XPYNKOro pa3pyueHHs yrolbHbIX MJIaCTOB;

JHCTaHUHOHHOE LEeHTPaJH30BaHHOE YINpaBJeHHe KOMIJIEKCHbIMH
H N06BIYHBIMH MALIHHAMH;
 AMCTaHUHOHHble (6e3/ioaHble) cnocobbi BHIEMKH YVt H NpoBeje-

' HHA BbIPaOOTOK;

JIOKa/iH3alHs BbIGPOCOB H FOPHBIX YAAPOB, CHHXEHHE HX HHTEH-
CHBHOCTH ¥ 4HCJA.
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YupasseHue npoueccoM XpyMnKoro paspyuieHns yaapo- H Bei6poco-
OMACHOT0 MJIaCTa MOXeT OCYUIeCTBJAATbCA NpPaBH/bHBIM BbIGOPOM
LUHPHHBl 3aXBaTa HCMOJIHHTENBHOTO opraHa A06BIYHOR MaliHHbL (Me-
XaHH3Ma) H CKOpPOCTH ero mopauu (BHeapeHus) [26]. [lns kaxaoh
CTEeNeHH yAApOONaCHOCTH MJacTa B MECTe €ro BbleMKH CYLIeCTBYIOT
CBOM YCNOBHA (MO IUHPHHE 3aXBATa H CKOPOCTH NMOJaYH HCOJHHTE/b-
HOTO OpraHa), NpPH KOTOpbiX BO3HHKaeT Ge3onacHoe caMopaspyllueHHe
njacra.

B Kusenosckom GaccefiHe Ha prTbe ylapoonacHbIX [Jacrax
paGoTa/lo OKOJIO JeCAATH NaB ¢ BbleMKOH yr/isi KomGainaMu H Bpy6O-
BbIMH MallHHAMH C JHCTAHUHOHHBIM -yIIpABJEHHEM, NPHYEM CKOPOCTh
nojflaud MallkHbl Obljia 3aaHa TeM MeHbile, yeM 6oJblue yaapoomnac-
HOCTb JAHHOTrO yuyacTka nJjacrta. [IpH npaBHIbHO BHIGpPAHHBIX CKO-
pOCTSIX MOJAUH MAUHHBI H JJHHAX 6apa MOXKHO Ha y1apo- U BbiGpoco-
onacHbIX MaacTax 1o61BaThCs TOro, 4TOOB! pa3pyLieHHe niacTa MpoHc-
XO[AHJO Ha BCIO MOLLHOCTb B MOMEHT 3apyOKd, HO 6Ge3 NposiBJeHHs
ONACHBIX TOPHLIX YIapOB H BBIOPOCOB. |

Ha waxtax Llentpanbuoro pationa [lon6acca pa6oTaer CBbille
20-TH J1aB ¢ MpHMeHeHHeM KOMOaHHOB JAMCTAHUHOHHOTO yNpaBJeHHA.
B uensix CHUKEHHS! UMC]1a B HHTEHCHBHOCTH BBIOPOCOB B TAKHX JaBax
Heo6X0AHM nepeBoj] KOMOAHHOB Ha pETyJHPYEMYIO B 3aBHCHMOCTH
OT cTeneHH BhIGPOCOONACHOCTH MJ1aCTa CKOPOCTh MOAaYH.

B 1959—1962 rr. na 40 waxronjacrax mouwHoctbio 0,3—10 M psina
GacceifiHOB H MECTOPOXKAeHHH N06bITO 0KOJ10 1,5 MIIH T yrJyist KAHATHbI-
MH NHJIAMH ¢ TOHKHM peXyLUHM opraHom. [laxe npH necoBeplieHHOM
060py/l0BAHHH B MpOileCCe TOPHO-3KCNEPHMEHTANbHbIX paboT y1anoch
NOGHTbCSI CHHXKeHHsl yuacTKoBo# ceGectroumocTH Ha 40 % u pocra
MPOH3BOAKTENLHOCTH Tpyda pabouero ouHcTHoro sabosi Gosee uem
Basoe [27]. dKcrnepumenTanbHble paGoThl GbLIH MpeKpallieHsl 10 ce-
PHAHOrO M3rOoTOBJEHHS ABTOMATHYECKH JEHCTBYIOLIMX YCTAHOBOK Ka-
HaTHbIX nHJa. Heo6xoiHMO BO3BpPaTHTbCA K 3THM paboTam, 4YeTKo
onpenequTb 06J1acTh IPUMEHEHHS KAHATHBIX [THJ1, BKJ1I0Yasl HX HCMOJb-
30BaHHe /s BIEMKH (pa3pylueHHsl) LeJHKOB YIJisl Pa3JIHUHOrO Ha3Ha-
YeHHUsi, y4aCTKOB 0COG0 HAPYIIEHHbIX H C H3MEHAIOLIeHCA MOLULHOCTbIO
niacra.

Pa6otbl ¢ Bpy6OBbIMH MALIHHAMH H KAHATHbIMH THJaMH BbISIBHJIH,
YTO KOHCTPYKTHBHBIH MOKa3aTejb H3MeJbUEHHsl YIJsi COCTaBJfAeT He
6osee 1—5 %, B TO BpeMsi Kak Mpu Bcex APYrux crnocobax BbIeMKH
on nocturaer 20—80 9% . D10 BaxKHO He TOJBKO A/ CHHXEHHS 3HEepro-
e€MKOCTH pa3pylileHus njacra, HO H AJA NOBbILIEHHS BbIX0Aa prnﬂblx
¢ppakuuit yras.

IIpu CO3MaHHK MALIMH AJS BHIEMKH MJ1aCTOB, OMACHBIX MO FOPHBIM
yaapam H'BbiGpocam, He06XOHMO CTPEMHTLCS K MAKCHMAJIbHOMY CHH-
JKEHHIO 3HEPTOEMKOCTH Npollecca paspylieHHs 3a CUeT HCIO0Jib30BaHHsA
CHJI TIPHPOABI. ITO MO3BOJHT cO31aTh GoJee MpocThie, a cjiefoBaTeb-
HO, 6oJiee HafexHble B paGoTe MalIHHbI H cpeacTBa BbhleMkH. [Tocaen-
Hee HMeeT NnepBOCTeNeHHoe 3HaueHue, 0COGeHHO /A BLIEMKH MJ1aCTOB
6e3 NPUCYTCTBHS JI0OAeH B OYHCTHOM 3a6oe. DTOro0 MOXKHO AOCTHYb,
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ec/l paccMaTpHBaTh MJacT B CHCTeMe «NyiacT—OOKOBbie MOPO/Ibl»
¢ 3anmacoM MOTeHLHaAbHOH 3HEPrHH, J0CTATOUHBIM AJIS €ro paspy-
wenHsa. JlobbiuHaa MaillHHA ¢ MPaBHJAbHO BbIOpAHHLIMH NapaMeTpamH
MCMOJHHTENBHOrO OpPraHa H peXXHMOM paloThi JOJKHA B OCHOBHOM
JHUIb YNPaBAATb MPOLECCOM caMopaspyuieHus maacra [27].
Bonbluoe 3HaveHHe A5 BbIEMKH 0060 BHIGPOCOONACHBIX MOJIOTHX
naacroB Jlon6acca umeer npobsiema CO3aHHA U BHEJAPEHHS LEHTpa-
JIH30BAHHOTO YNpaB/IeHHA OYHCTHBIMH KOMMJEKCaMH H MAalIHHaMH.
OauH H3 IV1aBHBIX BOMPOCOB -— CO3/laHHE CHCTeMbl aBTOMATHUECKOro
ylpasJ/ieHHsi CKOPOCThIO 110/1a4H 1006bIYHOH MalIHHbl B 3aBHCHMOCTH
OT CTeneHH BbLIGPOCOONACHOCTH BLIHHMAEMOro y4acTKa naacra. ITo
Heo6X0ANMO, YTOObLI HCKAIOYHTL HAH CHH3HTb YHCJO H HHTEHCHBHOCTD
BLIGPOCOB M y/1apoB B JlaBax H, B pedy/bTaTe, MOBLICHTb 6€30MacHOCTb
OQUHCTHBIX paBor. B stom HanpaBaenun Benytcsa pa6Gorsl BHHUMH,

©CO38€TCA- aBTOMAaTH3HpPOBaHHAA CHETeMa YIpaBJeHHA CKOPOCTbhHY

nojaud AoObIYHOH MAalUIMHbI HAa OCHOBE OLEHKH COCTOSIHHSI NJjacTa.
N0 HHTEHCHBHOCTH MMIYJIbCOB, dKYCTHYECKOH 3IMHCCHH, BO3HUKAIOIHX
MpH XpynkoM paspyweHun yraa. HMcenenoBanuamu ycraHoBJaeHO,
YTO HHTEHCHBHOCTH AaKYCTHUECKOH 3MUCCHM HAXOAHTCS B MNpPsIMON
3aBHCHMOCTH OT CKOPOCTH NMOAa4d AOOBIYHOH MalllHHBI.

HemasioBaXKHbl U KOHCTPYKTHBHBIE MEPBI 3aULUTHL JOOLIUHBIX K 11PO-
XOAYECKHX MALIHH OT 110JJOMOK B, MOMEHTbl NPOABJEHHA MHKPOYLapOB
(HeO6XOAMMBI aMOPTH3ATOPHI, cMsirdalolue yaap) [27].

B nauasne 50-x rogoe Bo BHMMH Bhickaszana naest 06 ynpasJsie-
MOM BO3J€HCTBHH HA YAapOONacHbll NiacT ¢ MOMOILbI0 BHOPaLlHOHHOM
mauinubl. PaGoThl B 3TOM Hanpas/ieHHH BELYTCH.

[Ton pykosoacteom BHUMH yenewHo npouiiy npombli/ieHHbie
MCIIBITAHHA crnocolbl NMPOBE/IeHHs ITPEKOB cMellaHHbiM 3aboeM Mo
TOHKOMY 0c0060 BbiOpPOCOONAcHOMY nJaacty Ha waxrax um. 60-i1etns
CoBetrckoit Ykpauubl u um. raserbl «Counanuctuuyeckuit [lou6accs
¢ JjoKasnH3auuel BoiGpocoB. CylHOCTL crnocofa JoKaJH3allHH COCTOUT
B TOM, HTO IIpH HCNOJAb30BAHHH MHIAHCEKYHAHOIO 3aMelJICHHA CHa-
yaja B3pPbIBAIOT LINYpPbl MO [Jacty, a 3artem no nopofe. Ilpuuem
lnypsl no nopone GypaT ¢ HAKJIOHOM BBepX. JTO MO3BOJSIET MPH HX
B3PbiBAHHH 00Pa30BbIBATL [OPOJHYIO TMOAYIIKY, HAaAeXHO 3alaBJjH-
Baemyio B yrosnbHbiit 3a6oit. B ciiyuae passasbiBaHus BeiGpoca B 3a6oe -
nopoaHasi MOAylUIKa NPeAOTBpaulaeT ero pa3BuTHe B HauaJbHOH cTa-
Auy. Beero Ha yKasaHHbIX [AXTAaX ¢ NPHMEHEHHeM AaHHOro cnocoba
nposejeHo 6onee 2 kKM Buipab0TOK Ge3 BLIGPOCOB yrJsi ¥ rasa, Torjaa
KaKk 100 ero npaMeHeHHs BbiGpochkl mpoucxoauad uepe3 10—30 m
noasuranua szabos.

Funpoyraemaw n KysHUH paspaGorann u npHMeHH/IH B axrax
Kys6acca dpourtanbubie arperatsi tana AK-3 148 BbleMKH NnacToB
CpefHeH MOLLHOCTH, MOKa3aBIUHE XOPOIUHE 3KCIYyaTalHOHHbie Ka-
yecra. Llenecoobpa3Ho cozganue nogoGHBIX arperaToB AJisl BHIEMKH
TOHKHX W BeCbMa TOHKHX KPYTbIX MJacTOB.

BaxHbiM Bonpocom siBasiercs paspaboTKa Teopuu u onTumManbHo-
eo0 pexcuma Oypenus eaybokux u ceepxeaybokux cksaxcun. Ilpu
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6ypeHHH CKBaXXHH MPHXOAHTCH BCTPEUATHCS C MPOSABIEHHAMH GOJbIIHX
3anacoB MOTeHIHAJbHOH. 3HepruH (cM. pHc. 4). ; :

ITpakTHKa 6ypeHHs CKBa)KHH MOKa3bIBaeT, YTO B YCJOBHAX AEHCT-
BH BLICOKHX HamnpsiXKeHHH, 0COGeHHO TOrAa, Koraa pajHaJbHble
Hanpsi)keHHs B 2—3 u GoJiee pa3 npepbll1awT BPeMeHHOe COMpPOTHBIIE-
HHe MOPOJi OJHOOCHOMY CXKATHIO H HMeeT MecTO JHHAMHUYeCKOoe MpOosB-
JIeHHe FTOPHOTO AaBJeHHs!, HPOHCXOAHT caMopa3pyllueHHe Nnopoa B 3aboe
M NOBLILIEHHBIH BEIX0J 6ypoBo# Mesouu. B stom HanpaBnennn BHUMHA
BBINMOJHHA GoJbiive pa6Gorel 3a nocieande 15 ser. IlepcnekTHBHA
co3ganiass BHUMHU u BHUUBT ynukanbHas ycTaHOBKa BBICOKOTrO
NaBJieHHs1 «['e03Heprusi» 0 HCTBITAHHIO KPYNMHOraGapHTHLIX 06pa3noB
FOPHbIX MOPOA H pexkHma paborbl OYpPOBbIX ABHraTejed B YCJIOBHAX,
COOTBETCTBYIOLUIHX HATYPHbIM AJs1 ray6un 12—20 kM.

Peuienue npoGJieMbl ynpaBJeHHsI COCTOSIHHEM TOpPHOTO MacCHBA
Ha 6a3e reoJHHaMHUYeCKOro paHOHHPOBAHHA MO3BOJHT MOBLICHTbL 6e3-
ONMacHocTb, 3()(MeKTHBHOCTb H 3KOJOTHYECKYI0 UHCTOTY paboT mnpH
OCBOEHHH Hejp.

2. HAIPS)KEHHOE COCTOSIHHE ;
HETPOHYTOI'O BJIOYHOIO MACCHBA
‘TOPHbBIX NMOPOL

2.1. KnaccHpHKaLHA y4aCTKOB 3€MHOH KOPbI M0 HANPSIXKEHHOCTH

[TpeacraBasiercs BO3MOXKHBIM, MOJb3YSChb METOJAOM TeOQHHAMH-
YecKoro paHOHHPOBaHHs, pa3paboTaTh NpeaBapHTeJbHYIO KJaccHH-
KalHIO y4yacTKOB 3eMHOH KOpbI MO CTeNeHH HX HaNpsKeHHOCTH (CM.
cxemy I, puc. 5)*: | knacc — Ha BCIO TOJILIHHY 3€MHOH KOpBI, 0r =
=0; II — to xe, or <<oo; Il — Ha rny6GHHY BeleHHs TOPHBIX pas-
paborok H=2...2,5 km; IV — Ha ray6uHy oOCBOeHHS He(TSAHBIX
u razoBbix MecTopoxaeHuit H =8...10 km; V — Ha ray6uHy GypeHusi
M Hcrnosb3oBaHuA ckBaxKHH H = 15...20 xm; VI — Ha Bcio ToJLIHHY
semHoii kopul H = H.; VII, VIII, IX, X — cooTBeTcTBEHHO MNpPOTH-
BOCTOSIHHE, CKOJIbXK€HHE, PA3JBHT W MOMLBHT ILIHT.

Knaccupukannonnas tTabsuila cocTaBaeHa HCXOAS. H3 CJEAYIOUIHX
OCHOBHBIX TOJIOXKEHHH. b )

B pa#ioHax ¢ OTCyTCTBHEM aKTHBHBIX FOPH30HTAJ/IbHBIX CHJl MAcCHB
rOpHbIX MOPOJA HAXOLMTCA B 30HAX pPaCTSXKEHHSI H HanpsKeHHoe
COCTOSIHHE OLEHHBAIOT Mo (opMyaam:

- or=vyH; o2=PyH; o3=BsyH, (1)

rae Bo<<l; Ba<<l; mpu PBa=Ps=p/(l —p) (p— KoO3pPHUHKEHT
-TionepeyHod necopMauHH) 3TH (GOpPMYJBl NPEBPALLAIOTCA B H3BECTHOE
pewenne A. H. [IunHuKa. '

]

* B paspa6orke KnaccAHKalUHH yuacTBoBanu H. M. Baryruna u A. C. Batyrun.
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0

CYTCTBYIOT

npeﬂ.eﬂbﬂo BO3MOMHEIE
POL Orop

AKTHBHbIE FOPH30HTaJIbHBIE CHJIbI OT-
HanpsiXeHHdA OT Beca no-




Ias pahoHOB, rae AeHCTBYIOT aKTHBHble MOPH3OHTaJbHbie CHJIHI,
pacuer Hanpsi>KeHH# OCHOBLIBAETCSA HA KOHUEMIHH O Npeie/ibHO Hanps-
XKEHHOM,COCTOSIHHH MacchBa ropubix nopoa [35, 36]. FopusoHTanbHOe
cKaTHe 3eMHOH KOphI co3[laeT YC/OBHA A/ AedOpMHPOBaHHA €€ 4acTH,
NpHAeramilefl K 3eMHOM MOBEPXHOCTH, H YCTAHOBJIEHHSI NpeaesbHO-
HaNpsXXEeHHOTO COCTOSIHHA B MacCHBe TFOPHBIX MOpOA. DTO O3Hayaer,
_YTO MaKCHMaJbHYIO COCTABJSAIOILYI0 HanpsiXeHHHd B MacCHBe FOPHBIX
nopoj, o; o6pa3yeT aKTHBHAs CHJIa, JeACTBYIONLAas B rOPH30HTaJbHOH
(HnH GJH3KOH K HEH) MJIOCKOCTH.

Iasi aToro cayyasi B pa6ote [35] makcHMasibHble FOPH3OHTAJlbHbIE
HanpsiXKeHHA O MPeAJIOKEHO PACCUHTBIBATH N0 (opMmysnaM, HCXOAdA
H3 JIHHEAHOH annpOKCHMALHH H3MEHEHHS TIOJISi HATIPSKEHUH 1o rayGuHe:

ar=0o+[(1 + 2 vHu— 0] =i H<Hu, ()

rie oo — CpeiHee 3HaueHHe Mpejiejla NPOYHOCTH MOPOJ, NMpHJIEraio-
IIHX K 3emHoO#l moBepxHocTH, Mlla; k— koadpduuuent, 3apHcAHH
OT MPOYHOCTHBIX CBOHCTB FOPHOrO MaccuBa (u3meHsiercs oT 2 no 4);
Hua — rayfHHa, Ha KOTOpOH TrOpHBIE NMOPOAbl NepexoidaT B MJAACTH-
yeckoe cocToAHHe (Kak mpaBuyo, 10—I15 km).

Hcxonst M3 31JHMNTHYECKOH annpoKCHMAalHH YCJOBHS TPOYHOCTH

Kynona—Mopa: - or=vyH+2v;

5 = B+1/ﬁ’+16k"(_p?~ﬁ’)l H<H,y, (3)

16k*

rae p=p —‘;:H; p — AaBjieHue Ha ruybuHe Hy,; k — Koadduuuenr,
3aBHCAULMHA OT NPOYHOCTHBIX CBOHCTB FOPHOTO MAaCCHBA, a TaKxKe
OT HX BO3MOXHOTIO YNPOUHEHHSI C yBEIHUEHHEM [IyOHHB; B = T,,,,/00;
Tmax — COMPOTHUBJIEHHE MOPOL CABHTY I10 NACMOPTY npoq}mcm B yC/I0-
BHAIX HJealbHOH MAacTHYHOCTH HA raybuHe Hy,.

Bbilze paccMoTpeH ciyuyai, KOrjga roOpH3OHTAJbHBIE HalPSKEHHS
CXKaTHA TaKOBbl, YTO 3eMHast KOpa Mo Beel TOMIHHEe HAXOAHTCA B Npe-
JleNbHO-Hanpsi:KeHHOM -coctosiHun. [lokasateseM 3TOro COCTOSHHS
MOJKET CJYXKHTb CpelHee 3HaueHHe HaNpsAKeHHH o, 10 Bcel ToJLIHHE
3eMHOii KOphI, onpenensieMoe no gopmyae (3):

0‘("%81 == 0,5(00 + kGu + ?Hn,ﬂ)Hnﬂ/Hr + O,S(ko[l + ?H"J" + i (4)
+ yH: X1 — Hua/H:),
rae H, — ray6una, Ha KOTOPOH MMeeT MeCTO MAPOCTATHUECKOe CO-
CTOHHHE T. €. 0) =02=203..
Cpe,ILHHe 3HAa4Y€HHHA rOPH3OHTAJbHBIX Haﬂpﬂﬂ(eHHH o aas obuero

yNpyro-mjaacTHYecKoro cayyasi MoryT ObITb onpejesieHbi no ¢op-

myne (4):

- " =
UfP‘?H[ = T RIS TE( =50 B

e h — TOMIKHA 3eMHO KOpbI Ha paccma‘rpnaaeuom yuacTtke; R —
pamuyc 3eman; Ei, MIla u p; — COOTBETCTBEHHO MOAYJIb YIIPYrOCTH
H Koaqaq)uunem [Tyaccona semno#t kopwl; E;, MIla u p; — coorser-
CTBEHHO TO Xe, [JIs1 JIOACTHJAAIOWHX MOPO/.

M3 ananusa cdopmyasi (5) creayer, uro Benuuuna E;/E, cy-
HIECTBEHHO BJIHSIET HA 3HAYEHHE HaNpsixKeHHH 0. HaunHas ¢ HekoTOpbIX
‘3HaveHu# otHoweHus E,/E; BenHuHHa 0, NOCTATOYHO BEJIHKA H MO-
3KeT IPeB30HTH npejiesi IPOYHOCTH FOPHBIX IOPO Ha cxKaTHe. [TosTomy
‘HCTI0JIb30BaHHe YNPYroro peuleHuss Aas chepuyeckoidl 060N04KH NpPH
‘E1/Ey>> B, rie p — 3sunauenune oruomenus E, /E,, oTBeuaouiero npe-
eNbHO-HANPSKEHHOMY COCTOAHHIO MacCHBA TOPHBIX MOPOJ, He SBJIs-
‘ercsi npaBomepHbiM. Takum 06pa3om, BeJHYHHA TOPH30HTAJbHbIX
‘HanpsDKeHHH o) 3aknioueHa B HuTepBate: u(l —puyH <oy <o.,
THe 0+ — KPHTHUECKOe 3HAaueHHe HaNpsKEHHH 01, COOTBETCTBYIOLLHX
‘pefeJbHOMY pacnpejieseHHI0 HanpsKeHHH B TOPHOM MaccHBe.
[Tockonbky npu 01> 0+ HMeET MecTO paspyiueHHe CHepHUECKOH -
060/104KH, TO 3eMHasi Kopa (cdepuueckass oGonouka) 6yaer npei-
‘cTaBAATh co60f HaGop cucTeMbl GJOKOB ¢ HaJHuMeM ocsiab/eHHbIX

'30H MexAy 6JIOKaMH.

O603HauumM Kak hg MHHHMaJbHOE 3HAYEHHe TOJILHHbI 3eMHOMH
KOpbI, TOrla rOpH3OHTaNbHAsI cuna P, paBHa:

Pr = 08" ho, ' (6)

roe ocp onpepensiercsa no dopmyae (5) npu H, = hy.
Hpu h> ho, MOCKONbKY rOpH3OHTANbHbIE CHJIbI PaBHbI, HMeeM:

Geph = O ho;
HIH (7)
- Gep = O (ho /).

Takum o6pasom, HMes KapTy H30MAXHT MOLLHOCTH 3€MHOH KOpHI,
MOXHO 10 ¢dopmyae (7) onpefequTh BEJHYHHY Ocp AIS PACCMATpH-
BAeMOro yyacTKa 3eMHOH KOpbI.

Ecnu HanpsKeHUsi Ocp << Ocp ', TO TOPH3OHTANbHBIX CHJ yXe He-
AOCTAaTOYHO /IS MepPexona B HPeeNbHO-HANPSNEHHOe COCTOsIHHE
3eMHOH KOpBI 1O BCeil ee TOJILIHHE.. :

O6o3Hayum
Op = Oop - — Ag, (8)

rae Ao — cpefiHee NpHpalUeHHe HANpsXKeHHA Mo rayGHHe.

[Ipu Ao>> 0 Touka M, cooTBercTByiOLIasi MaKCHMAaJbHOMY 3Ha-
YEHHI0 TOPH3OHTA/NbHbIX HanpsiKeHHH, 6yAeT CKOJb3HTh MO 3MiOpe
BIIOTh A0 3eMHO#H noBepxuocTH. Ha 3eMHOf—’| MOBEPXHOCTH Toyka M

‘OKa)keTcsi MpH YCJAOBHH:

Ao’ = o™ — 0,5(co + yH.). ' (9)

Koopaunara Touku makcumyma H, onpeaensiercs u3 BhpaKeHHii:
Ao =og" —0,5P+ yH: X1 — Hu/H:)— 0,5(c0 + P)Hu/H:; (10)
23





































































































































































































































































































































































