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BBEAEHUE

Coserckuit Colo3 3anuMaer Bejyliiee MecTo B Mupe 1o jpobbiue yr-
Js1, JKEJe3HOW pPyABl ¥ pfAjAa BaXKHEHMIMX TMNONE3HBIX HCKOMaeMbiX.
Ulupoko paspepHyBIIHecss MOHCKOBBIE H pa3BelouHble paGoTHl Bbl-
SIBHJH MHOTO HOBBIX MECTOPOXKAEHHH ¢ OTPOMHBIMH 3amacaMu Py
MeTa1'10B, HGOﬁXOJHMbIX HalueHl OPOMBILNIJIEHIIOCTH.

Ha ropHblXx npeanpHsiTHAX, e BeAyT NOJ3EMHYI0 A00BIYYy IO-
JIe3HbIX HCKOINAeMBbIX, B MOCJEAHHE T'OAbl 3HAUHTEIBHO YBeJHNYHJIACh
r.i1ybnna ropHbix paboT, HanmpuMmep, Ha psiie PYAHBIX MECTOpOXKHe-
HI Tay6liHa ouyHCTUBIX paboT cocramasier 1000 M u Oogee.

C yBejnueHHeM TJIYOHHBI COPHBIX paboOT CYLIECTBEHHO YXYAlIa-
{OTCSl TOPHO-Te0JIOTHYECKHEe YCJOBHSA: BO3pACTaeT OMAacHOCTh TOp-
HBIX Y[3pOB, MOBLILIAeTCst TeMmepartypa BO31yXa, BO3pacTaer ra-
3000HAbLHOCTD WAXT.

Boapwoe pazsutue B CoBerckoM Coro3e MNOJYYHIH OTKPLITHIE
ropuuie pabortel. Ha HekoTopoix Kapbepax rojoBasi npou3BOJUTEb-
HOCTb MCYHCJSIETCS] AeCSITKAMH MUJJIMOHOB TOHH TOPHOH Macchl, UTO
€Taj0 BO3MOXILIM 6sarofaps MPHMEHEHHI0 HOBOT'O BBICOKONPOH3-
BOTHTEJBHOrO O0OpPYAOBaHHS HA NOTPy3Ke H TPAHCHOPTHPOBKE IO-
JIE3HOTO HCKOMAeMOTo H BCKPHIIIHBIX mopos. C coBepUIeHCTBOBAHU-
€M TeXHHKH M TeXHOJOTHH OTKPHITHLIX TFOPHBIX paboT pacurupsioTcs
rpaHHUBl KAaphEPOB KAaK B MJaHe, TaK H Ha ryOHHY.

Ha 6nnxaiiuiee 6yanyiiee ocHOBHBIMH clocob6aMu pa3paboTKu
OCTAaNyTCsl OTKPBITHIH M moa3eMHbid. OngHako Bce OoJbliee 3HAUe-
HHe npuobpeTaer reoTeXHOJOTHUECKHA MeTOX OTpabOTKH MecTo-
pOXK1eHui. DTOT METOJ IO03BOJSeT BOBJEUb B 3SKCIIYaTalHIO Mec-
TOpOXKAeHHsl OeJHBIX PyJd MeJH, LHHKA, CBHHUA H T. X., T. €. Tex,
COZAepIKaHHEe MOJIE3HBIX KOMMOHEHTOB B KOTOPBIX 3HAYHUTENbHO HH-
e CpejHero cojaepxaHus no orpabaTthiBaeMbBIM B HacTosiilee Bpe-
M5l MECTOPOXKJICHUAM.

B CCCP Benercs 6oabiuast pabora Mo COBEpILEHCTBOBAHHIO CH-
cTeM pa3paboTKH MecTOPOXK/ACHHH NOTe3HHIX HCKOMaeMbiX, BHejApe-
HIII0 aBTOMATH3allMH, CO3JaHHK BBICOKOTNPOH3BOAHUTENbHEIX MaUIHH
JUIsT MeXaHHM3aUHH OCHOBHBIX M MHOLHX BCHOMOTAaTeJbHEIX MNpoIlec-
coB. B pesyapraTe MexaHH3aUHH NPOH3BOJICTBEHHBIX HPOIECCOB B
mwaxTe co3iaHel besomaciiele H 6JaronpHsiTHBIE CAHHUTAPHO-TEXHH-
YyecKne ycJIoBu#l TpyAa ropHopabouux. I[lpomoskarmT yayuliatbes
OCHOBHbI€ TIOKd3aTeJJIH TOPHBbIX HpeﬂnpliﬂTlIﬁi MNOJIHOTA H3BJAEYEHUSI
10J1e3HblX HCKONaeMblX M3 HEAD; HHTEHCHBHOCTh 3KCIIyaTaluH
MECTOPOXK 1eHHU; CPOKH OCBOEHHS NPOEKTIHBIX MOUIHOCTEH.

Y10B1ETBOPHTb BO3pacTalOUIHH CIPOC HAa MHHEPAJbLHOE ChIPhe
BO3MOXKHO TakKXe 3a cyeT pa3paboOTKH MeCTOPOXK/IEHHH KOWTHHEH-
Tanpuoro weJgabppa. Has sddektnBuaoil paspaGoTKH TaKwX MeCTO-



po e, 3aneralpuiix YacTo Ha 3naudTeqbHOR Taybiie Mops
(no 200 M), nauGosee NMepCNEKTUBIHM SIBJSIETCs NPHMelleiiie rul-
pPaBJIHUECKOro BCACHIBAIOUIEro 060pPY 10BaHHs,

Baknefimiuii BkJAafg B peuleHHe BOMNPOCOB, CBs3aHILIX C OTpa-
60TKOIl MEeCTOpPOXKAEeHHH B pa3HOOOPA3HBIX  TOPHO-TEOJNOTIYeCKHX
YCJIOBHSIX, HLOJ2KHBl BHECTH T'ODHblE HHMKEHepHI-re0JIOTH, 0T KOoMIe-
TEHIHH KOTOPBIX 3aBHCAT NPABUJABHBIE H ONTHMAaJIbHble DELIEHHS B
Ka:K/IOM KOHKPETHOM cJyuae. IJTO MIpeXbsiBJAdAET BBICOKHE Tpebo-
BaHHsSl K MOATOTOBKE CHEUMaJHCTOB TreoJOorHuecKiX crieuuaibHocTel
B 00.1acTH ropHOro nesa. I'opHBI HHXKeHep-reoJor NOJXKeH XOpo-
PO OPHEHTHPOBATLCS B CJOXKHOH TEXHOJIOTHH OTPaBOTKH MECTOPOXK-
JIeHHH, 4ToOB 3¢ PeKTHBHO peliaThb BONPOCH YJVYINEeHHS KOMIJIeKC-
HOTO HCIOJb30BAHHS HOOLIBA@MOrO CHIDbSl H OCBOEHUS HOBBIX MeC-

TODOXKJEHHH.



1. OBINHUE BONPOCHI
PA3PABOTKU MECTOPO)X1IEHUH
MOJIE3HBIX UCKOMMAEMBbIX

1.1. OCHOBHBDLIE NNOHSTUSA

Paspaborika mecroposicdenus — COBOKYNHOCTb paboT IO BCKPHITHIO
H MOJAroTOBKE MECTOPOKIEHHS, OYHCTHOH BHIEMKE MOJIE3HOrO HCKO-
I4eMOro H TPaHCHOPTHPOBKE ero Ha NMOBepXHOCTh, BEHTHJSUHI, BO-
JIOOTJAHBY H TIP.

Mectopoxaenne nmose3Horo HCKOMaeMOro — eCTeCTBEHHOE CKOIl-
JIeHHE TOJIE3HOrO HCKOIaeMoro B 3eMHOH Kope.

MecToposKkaeline siBJsieTC TPOMBIILJICIIHBIM, €CJIH ero paspa-
6oTKa uenecoobpasua.

TaBHBIMH NOKasaTeiMH NMPOMBIILJIEHHOH IIeHHOCTH MEeCTOPOXK-
NEHHR SBJSIOTCS:: 3aTlachl, Ka4ecTBO, TOPHO-TeoJOrHyecKue ycJio-
BHSI 3aJjieraliust NoJIe3HOro MCKOMaeMoro, €ro reorpadguueckoe mMo-
JIOXKeHue,

ITone3nsle uckonaemsie — NpUpOJHBIE MUHEpAJIbHBIE BelleCTBa,
KOTOpHle TpH COBDPEMEHHOM YPOBHE TeXHHKH M HKOHOMHUKH NpPUTOA-
HBl AJ5 NPOMBILIJIEHHOTO HCMoJAb30BaHusA. [losesHble nckomaeMble
6LIBarOT TBepjble (pasjiHuHbIE DYAbI, YTOJdb, aJMa3bl M JAp.); *KHI-
Kie (HedTh, paccossl, Boja) H razoobpasHbie (NMpHPOAHBIE rasnl).

Ilycras nopoda — ropHbie MOPOABI, OKPYXKalollHe NOJIe3Hoe HC-
Komaemoe (BMeUIAlOllHe) HJH BKJIOUEHHble B HEro, He sBJsOlHe-
cst 00b@KTOM HM3BJIEUEHHS MMOJe3HBIX KOMINOHEHTOB.

Topras macca — cMech noJie3Horo HCKomaeMoro c IOPOAOil, Io-
Jydaemasi B pe3y/JbTaTe paspaGoOTKH MECTOPOXKAEHHS KaK B CMe-
UIaHHOM BHJE, TaK H pasjenbHo. K ropHolt Macce OTHOCHTCS H MO-
pona, mocTynaiollass H3 KamHTaJbHBIX H IOATOTOBHTEJBbHBIX BhIpa-
60TOK.

B pesysbTaTe BejeHHs TOPILIX paGoT B TOMIE 3€MHOI KOPHl 06-
pasyioTcs TOJOCTH, KOTOpPBIE Ha3bIBAKOT TOPHBIMU  BHPAGOTKAMHU
(CTBOJILI, T€3€HKH H AP.).

Creon — BepTHKa/bllass WM HaKJIOHHAsi BHIpaGoTKa, HMeoulas
HeNnocpeJICTBEHHBIH BBIXOJ Ha 3€MHYKIO NMOBEPXHOCTb. B 3aBHcHMO-
CTH OT l1a3HAYeHHUS CTBOJBI MOTYT GbIThb TVIaBHBLIMIU, BCIOMOIaTe.b-
HBEIMH H BeHTHJISIHHOHHBIMH. ['JIaBHBIA CTBOJI CJAYKHT 1J8 [OTIbeMma
NOJI€3HOTO MCKOHAEMOro M MOPOJLl Ha HOBEPXHOCTh; BCIOMOTaTeNb-
HBIH HCNOJIB3YIOT AJISl CMyCKa M MOxbeMa JIoJeH, Mauind, MatepHa-
JIOB, BbIJ2YH TOPOJBI; BEHTH/SLMOHHBIHA NpeiaHaznHaued IJs Nola-
ug B waxTy (pyAHHK) CBEXero WJH BHIZAYH 3arpsi3HEHHOrO BO3-
Jayxa.



Boccrawowuii (2esenx) — BpipaboTKa, He HMempllas Hemocpes-
CT1BEHHOI'0 BbIX0Ja HA 3€MHYI MOBEPXHOCTb H NpefHA3HauyeHHasd
A5 CIyCKa ropHOH Macchl ¢ BEpXHEro ropH3olTa Ha HHXKHHA MO
JNeHCTBHEM COOCTBEHHOTO Beca, LJsi MepeABHMKEHHUd JTI0AeH H 1p.

Caenoti creos — BbipaboTKa, He HMeIOULad BbIXOAA Ha 3eMHYIO
NOBEPXHOCTL H npeaHasHavyeHHas AJ51 O6CJIY)KI/IB&HI/I$I NMMOA3EeMIbIX
pa6ot (IoabeM MOJE3HOTO HCKONAeMOro, BEeHTH.ISIHUS, CIYCK H IOLb-
eM Jiojei).

[Ilyp¢p — BepTHKaNpHAsE MM HAKJIOHNHAA BbPaboTKa HeOGOJBIIO-
ro cedenusi ray6unHod no 50—60 M, uMeouiass HeOoCPEICTBEHHBLIH
BLIXOZ HA 3eMHYI0 NMOBEPXHOCTb, INpeAHa3HaueHHas AJS pasBeAKH
MOJIe3HOr'0 HCKOIIAeMOro HJH JAJs OOCHYKHBaHHS NOA3eMHBIX pabor
(cnycka Kpens, BEHTHJISIIMM, IOJAUH 3aKJ/a/0YHOTO MaTepHasna).

Cksancuna — BpipaboTKa, mNpoHACHHast A4 BeHTHJALUHH, AJS
NOA44Yd 34KJA4J04HOr0 Martepuaja, uMewlias Kpyr.ioe cedeHne JHa-
METPOM J0 2 M.

HlTpex (3TaxHblll) — ropusonrtabHas BppaboTka, He HMeEI0-
11asi HeloCpPeACTBEHHOro Bblx0Aa HA 3eMHYIO MOBEPXHOCTb H IPO-
BOAMMAasi MO MPOCTHPAHHUIO IWIACTA HJIH 3aJeXIH HO0.1e3HOr0 HCKomae-
moro. ITo HazHaueHHI0 HITPEKH AeAATCT Ha OTKATOUHBLIE H BEHTHJISA-
LIMOHHBIE.

Ksepuinae —ropuzontanbias BeipaboTKa, He HMeEIOUlas BBIXOAA
11a 3eMHYIO MOBEPXHOCTh H NMPOBOAMMAS IO NYCTHIM MOPOJAM BKpPeCT
NPOCTHPAHHUA HJIH NOA YLJIOM K NPOCTHPAHHIO MECTODOXKJEHHS,
KBepuwiars BblIONHAIOT Te Ke GYHKLIHH, YTO U LITPEKH,

IIpocex — BLIpab0oTKa, NPOBOAHMAS [apaJsJejbHO ILITPEKY MO
IAacTy MoJe3HOro HckomaeMoro. Mcenoassyercss npH 1poBeTpHBa-
Huu 3a60si WUTPeKa B MEepHO[ ero NMpoBeieHHs, d TaKke [Jf TpaHc-
IIOPTHPOBAHUA NOJE3HOTO HCKOIAEeMOro,

IllToaons —ropHast BblpabGoTKA, MNPOBOAHMAS K MECTOPOMKIE-
IHI0 C MOBEPXHOCTH TOPH3OHTAJIBHO HJH C HE3HAUYHTEJbHHIM HOAB-
€MOM Y HMelolllast BEIXO/ Ha TMOBEPXHOCTb.

Bpemcbepe — BripaGoTka, He MMeIONasi HENOCPEACTBEHHOTO Bbi-
X0Za Ha 3€MHYIO NOBEPXHOCTh, PACIOJOMXKEHHAS MO MAaNeHHIO TJa-
CTa M mNpeAnasHaveHHast AJs COYCKa pPas3jHYHLIX CPY30B OPH MO-
MOIIH MEeXaHHUeCKHX yCTPOHCTB.

YKkAOH — HAKJOHHAs1 BbIpaGOTKa, HE MMEWIlasi BHIXOAA HA 3€M-
Y10 MOBEPXHOCTb, MPOHAEHHASI 10 NAaJeHHIO NJ1acTa H MpejpHasiia-
UeHHasl MJS NOABEMA HOJE3HOTO HCKOMAeMOro M PasjiHuHBIX CPY-
30B C HHXXHHX FOPH30OHTOB Ha BEPXHHI.

Xodox — BpipaboTKa AJst MOJAYH BO3AYXA, NEPEBO3KU JIOAeH U
rpy3oB. Xogkn OOGBIYHO NMPOBOAAT NapasienbHo 6pemcbepry (ykJao-
Hy) Ha paccrosiiun 20—30 M oT Hero.

Cxar — BripaboTKa, He MMEIIast BHIXOAA Ha 3eMHYI0 NOBEpX-
IIOCTh, NMPOBeEHIIast N0 MajeHWIo IJacTa H INpegHasHaueHHas AJs

ClycKa II0JIE3HOFO HCKOMAeMOro mojJ JeAcTBHeM CcoGCTBEHIIOro
Beca.



[Tews — BbipaboTka, TPOBOAMMAS 10 BOCCTAHHIO TJacTa H
npefHa3HauenHas /s NPOBETPHBAHHS, NEPeABHXKEHHS JIOLeH,
TpaHCIOPTHPOBAaHHA Ipy3oB. Halle Bcero neub CoeAHHAET OTKATOU-
B WTPEK C NPOCEKOM.

Opr — ropu3oHTaJbHass BbpabOTKA, NpOHAeHHAs BKpecT IIpo-
CTHpaHHsA PYAHOTO TeJja.

1.2. TOPHO-TEOJIOTHYECKAS U 9KOHOMHYECKA4
XAPAKTEPUCTHKH PYAHbIX MECTOPO)XJIEHHUN

Pyda — MunepaibHoe BelIECTBO, H3 KOTOPOro 1enecoofpas’Ho H3-
BJeKaTh 10/e3Hble KOMMNOHEHTbl TDH COBPEMEHHOM yPOBHE TeXHH-
KH 1 3KoHoMHKH. Heob6xoauMocTh mocaenyolieli nepepaloTKH py-
Jbl /ISl U3BJEYeHHs] colepXKalluXxcsi B Hefl MOJE3HBIX KOMIOHEHTOB
OTJHYaeT PyAy OT APYIHX BHJAOB HOJIE3HBIX HCKONAeMbIX, KOTOpHIE
MOTYT HCHOJ1b30BATHCA B NPHPOJHOM COCTOAHHH 0e3 IepepaGoTKH:
yroan, Topd, KaMeHHas COJb H Ip.

Pynu paszzensiioT Ha MeTajJiMuecKHe, B KOTODHIX TOJe3HbIE
KOMIIOHEHTH! NMpeicTaBieHbl MeTallaMH, ¥ HeMeTaJJHuecKue, B Ko-
TOPBIX TI0JIe3Hble KOMIOHEHTH TpeACTaBJeHbl Pa3HYHbIMH MHHepa-
JaMH, He CoAaepKallMMH MeTaJJoB (amaTuT, caloaa, rpaduT u Ap.).

MeraJjinueckne pyabl AeNdTCss Ha DYABl YepHBIX, LBETHHIX, pel-
KHX 4 PaJHOaKTHBHLIX MeTaJJoB.

Pyonas macca-— cmech pyanl ¢ Hopojo#l, Kotopas mnonaziaer B
PYAY B IpolLlecce BhlEMKH.

ITo MopdoaorniyeckoMy MHPH3HAKy pYJAHBIE MECTOPOXKACHHSA
MOXKHO pa3Je]HTh Ha IIACTOBble, maacroobpasHble, croiboobpas-
Hble, JMH30006pasHble, XUJbHblE, WTOKOOOpa3Hbie ¥ THe3A000pas-
uble. Moryr GBITH pYyAHEIE Tena H APYTHX (GOpM.

ITracTo8bie mecTOPONCOEHUSL NMEIOT CTAOMIBHYIO MOLIHOCTD H
YeTKHe KOHTaKTH ¢ BMellamimuMH mnopoaamu. OHu 06HIYHO oca-
JLIOYHOTO NMPOHCXOMXKIEHHS.

ITracroobpasnsie  mecTopoddenus XapaKTepH3YWOTCS  HECTa-
6usbHOH (DOpDMOH H MOILHOCTBHIO, pAa3JHYHBIMH VIJaMH NafeHus.
OG6bIYHO 0CAIOUHOTO HJH  0CAJOYHO-METaMOP(QUUECKOTO MPOHUC-
XOXK IeHHUS.

Junsoobpasnoie mecropoxrcdenus umeror GopMy  JHH3H, pas-
JIHUHBIE Pa3MepBl H yIJIbl NajeHusl.

Kunornoie mectoposcOenus MOTyT GbITh TIPOCTHIMH H CJIOKHBIMH
(c HeBBIAEpXKAHNLIMH 3JeMEHTAMH 3aJleraHdsl ¥ HEYETKHMH KOH-
TAaKTaMH C BMEILAOWHMMH NMOPOJAAMH) HJH COCTOSILHMH H3 psiaa
TOHKHX JKHJI H MHOXKeCTBa NMPOKHJIKOB.

IllToxoobpasnsie mecTopoxdentiss NPefCTaBISIOT cobol pyaHOe
T€JIO HenpaBHJIbHOH (HopMBI H OOJBIIOTO pa3Mmepa.



lltokseprosoe  mecTopoxderue — MeCTOPOKAeHHE Henpa-
BHIbHOH (hOPMBI, MpejcTaB/soollee Ccob6Oi TYCTYIO ceTh pas3/HYHO
CPUEHTHPOBAHIBLIX PYIHBIX MPOKUIKOB, MPOPE3bIBAIOLIKX Maccy MO-
POIBL

T'He3doo0pasnele mMecTopoNcOeHUs COCTOAT U3 MeJKHX NO pas-
MepaM DYIHBIX Tes (riie31) HempaBHJbHOH ¢opmul. [IpoMbiuiien-
o€ 3HAUEHHE JIMeIOT MEeCTOPONKJEHHUsT C OOJbIIHM KOJHYeCTBOM
ruess.

Py1ipie Tela xapax1epusyroTcss o0bibilo MOULLIOCTBLIO, YTJIOM na-
JeHHsi, AJHHOI IO MNPOCTHPaHHIO, INyOMHON pacnpocTpaHeHHs H
mioula b0, 110 MOUIHOCTH OHH A€JATCA 1la NATb PPYIN: OYeHb TOH-
Kie, MollHocTpio MeHee 0,7 M; ToHkue 0,720 M; cpennefl moli-
HOCTH 2—5 M; mownbnle 5—20 M; ouedb MoluHble 6ogee 20 M;
no yray najieHusi: Ha noJorne —— 1o 25°% "akioliisie — ot 25 go 45°%;
KpyThie — ot 45 no0 90°.

Paccrosinue Meay HHXKHeH H BepxueHd IpaHHUAMH MECTODOK-
JIeHHsi MO BePTHKAIU onpejenseT rayGHHY pacnpocTpaHeHHs pyi-
HOTO TeJa.

B 6oJbliHHCTBE CAy4aeB MeCTOPOK/EHHe NpelCcTaBJeHO He 01-
HHM, a HeCKOJbKHUMH DYJHBIMH Te€JaMH, HEpeJKO HapyLIeHHBIMH
cOpocamH, CABHTaMH.

Hem Go/blie TEKTOHHUECKHX HapyUIeHHH uMeeT pyAHOe TeJo,
TC\ CJ0XKHee ero paspaborka.

BaxubeiM ¢akTopoM sBJAfETCS XapakKTep KOHTaKTa pPYyLHOro Te-
Ja ¢ BMeWaWHMH nopoiami. KOHTaKT B OZHHX ciydasX ObIBaeT
BLIPayKeH Pe3KO, H PYAHOE TeJio HMeeT YeTKYIO TpaHHLY ¢ BMelaio-
UMy nopogaMu. B apyrax ciaydasix mepexox OT PYyAB K MyCTOH
nopoje NPOHCXOAHT MOCTENEeHHO, a TPAaHHLUBl NPOMBILJIEHHOTO OpY-
JelleHuss MOXKHO YCTAHOBHTh TOJBKO NyTeM ONpobOBaHUS PYABl Ha
coaepiKaHie noJe3HOro HCKOMaeMoro.

1.2.1. OCHOBHBIE ®U3UKO-MEXAHHUYECKHE XAPAKTEPUCTHKH
PYO U BMEWAIOUIUX MOPOM

U3 ¢bu3uKOo-MexaHHUECKHX cBOHCTB HauboJblliee 3HAYEHHE HMeEIOT
KpPenocThb H YCTOHYHBOCTE PYABI M BMENIAIOMIHX TIOPOL.

Kpenocte — BesnnuuHa, XxapakTepH3YIOIiash COOPOTHBJISIEMOCTh
N0.1€3HOTO  HCKONaeMoro (Nmopojll), paspyliaeMoro I1puH JoGbi-
RAHHi.

ITon kpemocThio pya NOHHMAlOT COBOKYNHOCTB TakKHX (PH3UKO-
MeXaHHYeCKHX CBOHCTB, KaK TBEPIOCTb, BA3KOCTb, TPELIHHOBATOCTD,
cJIOuCTOCTh. KpenocTs CcyiiecTBeHHO BJHSAET HA BHOODP CHCTEMBI pas-
pabOTKH, NMPHMEHsieMBIX MallHll ¥ MEXaHH3MOB 11 cefecTONMOCTh
JOOBIYH.

B Cosetcxom Corwse npumensiercst KjaacCHGUKAUESA TOPHBIX TO-
poa no 1KkaJge Kpenoctd npogp. M. M. [Iporoasakososa (ra6u. 1.1).
CornacHo 3ToH Kiaccuukauuu, Bce NOPOJAbl XapaKTepH3YIOTCA



Ta6auwuwa 1.1

koad pu-
Kateropiu nopopg [ opuble NOpPOALI LHEHT wpe-
nocTu f
B Buicueit cremenu | Ifauosiee wpenkue, IVIOTHble H Bf3KHE KBap- 20
Kpenkue UHTHL 1 (asanbrel, Mek.ounteannsle 1o Kpe-
NMOCTH APYTHE NMOPOILI
Ouenb kpenkiie OdeHp Kpenkie rpaHMTOBLIE TIOPOAB, KBap- 15

eBLiil NOpQHP, OYeHb KPENKHH IPAHHUT, KpeMm-
HHCCLIA CJlaHe', MeHee KpeNkHe, yeM yKasaH-
Hbic Bhuile, kbBapuuTL. CaMble KpeIKHe Tiec-
YaHAKHA H H3BECTHHAKH

Kpenxue I'paHuT (NJIOTHBIA) M IPAHHUTOBLIE MOPOJbL. 10
Odenp kpenkHe NeCYaHHKH M H3BECTHAKH.
Ksapuesrie pyanme &uiaw. Kpenxkuit Korao-
Mepar. Oueilb Kpenkue KejesHbie Pyjbl
MseecTnsikit  (Kpenkue). Hekpemkni rpahut. 8
Kpenkue necuanukn. Kpenxuit mpamop. Ho-
aomut. Kondenan

JoBoasHO xpenkue OOLiKHOBEHHBIH MeCYaHHK, Keje3Hble PYIbI
[lecaansie caanusl. Cranuesble NeciaHHKH

Cpennne Kpenkuit ranancroiii caanen. Hekpenxuil nec-
YaHWK W H3BECTHAKI, MSITKHH KOHIJIOMepar
Pasnoo6pasubie cjaHibl  (HEKpenkue), mjor-
HbIH MmepreJb

JloBabHO MATKiie Msrkuit, caanen, OueHp MSAFKHH H3BECTHSK,
MeJ, KaMeHHas coJb, rdanc, Mepajnifi rpyHr,
antpaunT. OGBKHOBeHHBIH Mepresb. Paspy-
[IeHHBI] [€CYaHUK, CLIEMEHTHPOBAHHAs rafb-
K4, KAMEHHCTBI# IpYHT

lleGeuucTrit rpyHT. PaspywieHHniil caawen, 1,5
cJeaBUIHeCs Tranpka W IIeGeHb, KPenkui
KavieHHb#i yrose. OTBepIeBiuasi TxHA

NOW e D

Markue I'anna (nnotHad). Msarkuli KaMeHHSH! yrodbs. 1
I'IHHHCTBIA TPYHT
Msrkaa necyanucras rauna, aécc, rpasuil 0,8

3eMIuCThIe Pacrutensnas sevas. Topd. Jlerkufi cyrau- 0,6
HOK, CBIPO# Necox

Crinyuune Ilecok, ocwimu, “1eanull rpasuil, HacuLinuas 0,5
3eMuId, AOOBITHIH yroJab

[MasiByane Ineiuy uet, GOOTHCTHI TPYHT, PasmKiKEHHBIRA 0,3
adce

KO OUIHENTOM KpenocTH f=0c,/10, rie Gcx — CONPOTHBIEHHE
nopox cxartuio, MIIa.
JoBoIbHO MSITKHE NOPOABI XOpOIIO pa3pylialTCs pPe3aHHeM U
MOTYT pasMbIBaTbCsl CTpYeH BOJIbI NOT OOJBUIHM JaBASHHEM.
[Toponel cpenHell KpeMocTH DEXYTCS C TPYIOM, NJA HX OTHeJe-
HHS OT MaccuBa TpelyeTcst NpuMeHenHe GypOB3PLIBHHX PaboT.
B xpenkux nopoaax oTOOHKY BelyT OYDPOB3PHBIILIM CIIOCOGOM.
Boabmoe 3nauenue npH MOA3eMHOH paspaloTKe uMeerT ycTOH-
YHBOCTh, KOTOpasi 3aKJIOYAETCst B CNOCOOHOCTH MAaCCHBA TOPHBIX



nopoj, noapaGoTaHHOro CHH3y HJAHM C GOKOB, e oOpyuIaThCs B Te-
yeHiie ONpefeJeHHOrO BpeMeLli.

[To ycrofiunBocru mopojbl pasfensiioT Ha NATb IPyNI: BecbMa
HeycTOHUHBBIE — lie JIONYCKaoT o6GHaXKellnsl KPOBJH U GOKOB BHIpa-
Gotki Ge3 KpemJsenus; HeyCTOHUYHBBIC — JONYCKAIOT HeGoJ/blIoe
obHa)KeHHe KPOBJH, HO TPeGYIOT NPOUYHOrO NOJAJAepKalius ee BeJe]
34 BLIEMKOH; cpenllefl yCTOHUHBOCTH ~— JONYCKAlOT OOHaXeHUA
KPOB.JIH HAa CPaBHUTEJNbHO GOJBIIOH MJOLAAH, HO NDH JJHTEIbHOM
ob6Haxenud TpeOYIOT TNOAAEpXKaHHs; YCTOHUYHBHIE — NOMYCKAIOT
OYellb 3lauHTe/biible OOHaXKEeHHst, TPeOYIOIIHEe MOI1epKaHHT TOJb-
KO B OT/JE.JIbHBIX MeCTax; BecbMa YCTOHUHBBIE — JONyCKalOT O6HA-
XKeHHs1 Ha GOJBUIHX IJIOLAAAX, He TpeOylolliue NoJaep:KaHus.

Boiblioe BJAHSAHHE HAa YCTOHYHBOCTBL PYAHOTO MaccuBa H BMe-
H{aIOLIHX TOPOA OKa3blBAIOT TPELIHHOBATOCTh H BS3KOCTb.

Ot cTpoeHHA H KPEMoCTH PYABl 3aBHCAT KPYIHOCTb H KOJHYE-
CTBEHHOE COOTHOUIeHHE OTOUTHIX KYCKOB (KYyCKOBaTOCTB).

XapakTepHcTHKA OTOHTOH pyJAbl MO NPOLEHTHOMY COJEpKaHHIO
B Heil KYCKOB Pa3/IMuHBIX pPa3MepOB BhIpaxKaeTcst rpaHyJoMeTpHue-
ckuM cocraBom: 0—100 MM — pynHas Menoub; 100—300 MM — py-
na cpenneit kpynHocTH; 300—600 MM — KpynHuOKycKoBasi; CBHIIIE
600 MM — BecbMa KpyTHas.

KonaunuoHHBIM KYCKOM pYJbl NPHHSTO Ha3blBaTh KyCOK C MakK-
CHMA1bHO JONYyCTHMBIM [0 mapaMerpaM rnpHMeHsieMoro 06opyao-
Bauusi pasmepom oT 300 xo 700 mm. Kycku pyabl, npeBHlIIaOIIHe
KOIL 11HI[HOTiHble PA3MepBhl, Ha3biBaloT HerabapH1aMH.

1.2.2. MTPOMBILIJIEHHO-3KOHOMHYECKAS XAPAKTEPHCTHKA
PYJibI

Pyabl, copepxallie OAHH NOJE3HBIH KOMIIOHEHT, Ha3bIBalT MPO-
CTBIMH, HECKOJbKO KOMIOHEHTOB —- MOJHMeTA. JIHIECKUMH.

[IpocTule pyabl: Keje3uble, MapraHleBble, MejHbE, 30J10-
TBIE H AP.

[TlonumMeradaunuecKHe: CBUHIOBO-UMHKOBBIE, BOJb(pa-
MO-MOJHOAEHOBBIE H IP.

[lo meHHOCTH PYAbl jAenasT Ha GoraTble (BLICOKOCODTHBIE), Cpej-
Hefl ueHHocTH (psigoBbie) ¥ Geauble (HM3KOCOPTHBIE).

MunuMalsibiioe cojepkaHue I0Je3HBIX KOMIIOHEHTOB, KOTOpoe
NPHHHMAIOT 38 OCHOBY IpPH YCTAHOBJIEHHH IPOMBILLIEHHOTO KOH-
Typa 3aJjexe, Ha3pBaeTCsT GOPTOBBIM COLEPKAHUEM,

Ananus muHepasbHo-chipbeBoll  6asnl  CCCP u 3apyGexHBIX
CTpau IIOKa3biBAET, YTO OCHOBHAs YacTh pa3BejaHHEBIX 3amMacoB (/0
70%) mouTu Mo BceM MeTaJiaM NpeAcTaB/eHa B HACTOsILlee BpeMs
pyaaMu cpeaHeil meHHocTH B GepHbiMH. Kak npaBHJIo, MeCTOPOXKe-
Hust GEIHBIX PYI SIBJSIOTCS (oJiee KPYNHBIMH IIO 3anacaM, ocO0eHHO
B cpaBHeHun ¢ GorateiMu. [Ipu paspeseHun pyA MO LEHHOCTH py-
KOBOJCTBYIOTCSi CYHIECTBYIOLIUMH MNPOMBIIIEHHBIMH KOHAHIHUSAMH H
CJIOXKHOCTBIO TEXIOJOTHH HX 060rauleHHus.



Ta6anua 12

llesnocTth pyn, %

ToseaHne H(KONaeMble

Gorartnle cpeaHell eHHOCTH GepHbte
Menb, HHKeJb >3 1—3 0,56—1,0
Caunel >5 2—35 1—2
OJI0BO B MOILUHLIX Me- >0,5 0,2—0,5 0,1—0,2
CTOPOXKAEHUAX
MonuGaen B MowHbN| 0,3 0,1—0,3 0,05—01
MECTOPOKAEHHAX
Boapgppam B MowHuLIN| >>0,5 0,2—0,5 0,1—0,2
MECTOPOXKIAEHHS X
Ko6aJsbr, TauraJ,| [Ipouents JHecsiivie goqau Cotble J0H
aH
;II;()EJIEBHBIE PyAbL >b5, coaepxa-| >40—55, me Hymxpaw-|<<40—45 TpyA-
LHIHe BpeAHble| mHecss B oO6oralleHuH | HooGoraTuvuie
OPHMECH B TPE | U JETKOOGOTaTHMEBIE C
nenax KOHLHLWA| COACpXKAHUEM BPELHBIX
npuviecell B mpegenax
KOHIHIHH

Ipumepnas nennocts pya npuBejeHa B taba. 1.2,

Takum o6pas3oM, LLeHHOCTb DyJ OLpPEAe/seTcsl COJAepKAHHEM B
HHX TOJIE3HbIX KOMIIONEHTOB, HaJHYHeM BpeAHBIX mnpHMecel, 060-
raTHMOCTBIO H JIp.

Pasinualor Ba/loBylo H H3BJeKaeMylo (HPOMBILLJIEHHYIO) LeH-
HOCTH PYABbI,

BasoBass LeHHOCTb onpejessieTcss CTOMMOCTBIO IOJIE3HBIX KOM-
NOHEHTOB, COJepKalluxess B 1 T pyaHl.

M3BnexkaeMasi 11€HHOCTb OHPEAEJSIETCS CTOHMOCTDBIO TOJEe3HBIX
KOMINIOHEHTOB, U3BJEYEHHBIX H3 | T pyanl B pe3yJsbTarte JO0bLIUH H
nepepabotku. Iloacuer BaJoBOH H H3BJEKAeMOH I[€HHOCTH NMpPOH3-
BOAHTCA 1O POpMyJIaM:

s =L11C1/100,

rae L, —onroBas uena 1 t Mmeraana, py6.; ¢;— colepKaHHe Me-
Tasiaa B pyae, %.
WsBnexaemas 1eHHOCTB, PyO/T,

a=ell,c,/100,

rie e — Ko3(hGhHIHeHT H3BJIeUeHHsi Meraa’aa B Iipoliecce Iepepa-
60TKH, JOJH eIUHHUIL.

I[Tpumep. OnpenenuTs BaJOBYI0 H H3BJCKAEMYIO IEHHOCTb MELHOH PYAHI
¢ comepx)anueM 4%, ecaH u3BJeUeHHe MeAH NPH HOGHIUE U mHepepabOTKE paBHO
80%. Ilena | T Menu 275 pyoé.

975 4
o= Top =1 P¥O/T, LL=11-08=88 pyo/r.



Ecau B pyae COJ1epXKUTCA HECKO.BbKO METaJJa0B, TO NOIACYET BeE-
AETCA MO HX CyMMe;

U= (ciLL; +coll, + c31L;) /100;
L= (eiciLL; + eacol I+ £5¢5115) /100,

[TokasareseM LEHHOCTH PYABl CAYXHT TakxKe pPa3HOCTb MEXIY
H3BJEKaeMOA IEHHOCTbI0 M pacxoiaMu 1mo jgobriue U nepepaloTke
1 T pyAw o moJydeliisi H3 Hee Meraisa. 3Ta pas3lnocTh BHpa)Kaer
gt goxox oT 1 T moOHTOH pyabl. Beanuwmna wucTOro goxona
CJYIKHT OCIIOBHBIM MOKAa3aTelNeM NpH omnpejejeHun petrabebHO-
crd (npuOblayM) NpeJlNpusiTHA u IpHUMenserca 4.9 BwOopa CH-
cTeMbl pa3paboTKH.

IleHHOCTH PYABl — HOHSATHE OTHOCHTENbHOE, OHO MEHSEeTcst CO
BpeMmeHeM. HanpuMep, u3MeHeHne TeXHOJOIHYECKOro mpoiecca 060-
raulenys, IPUBOAsIIee K YBEJHUEHHIO H3BJCUEHHUS, MOXKET 3HAYH-
T€.1bHO IOBBICHTH LleNNOCTb Py/AH. LleHHOCTb pyaAB MeHsercs: TaK-
JKe B 3aBHCUMOCTH OT H3MeHeHHs] OTINYCKHBIX I1eH Ha MeTaJLlkl.

Ilo HapoAHOX03AHCTBEHHOMY 3HAUEHHIO TeOJOrHUYeCKHEe 3amachl
pasjaensiorT Ha GanalcoBbie H 3abasalHCcoBLIE.

DaJjsancoBrle 3amachl — 3TO  3amachl, KOTOPbie YAOBJECTBOPSIOT
NMPOMBIULIEHHBIM KOHAHIHSIM.

3abanancoBble 3amackl BCAEACTBHE HH3KOTO  CONEpIKAaHHUsl IO-
JIE3HOr0 KOMIIOHEHTA IENPHIrOAHBl JUIST HCMOJL30BAaHHA B HACTOSA-
1iee BpeMms.

B GamancoBbie 3anmachl BKJIIOYAIOT NPOMBILLJIEHHbIE 3aMachl, MO~
Jexalne H3BJIeuenynio. B npomecce paspaboTKM uacTh DpPOMBIII-
JEHIBIX 3a0ACOB TEPSIETCSI, 3TH MOTEPH HA3HIBAIOT IKCIIyaTallH-
OHHBIMH.

Kpome pyawl, mpu paspaborTKe 10Je3HBIX HCKONAEMBIX H3BJIEKa-
IOT NYCThie NOPOAB. YacThb HX BLIAAETCA HA MOBEPXHOCTH OTAENIb-
HO, a uYacTh, CMEIIMBasich C PyAOH B NpOIECCe BBIEMKH, — COBMeE-
CTHO.

Ilo cremenn M3y4enHOCTH MeCTOPOXK/JAEHUS H €ro uacTed reoJo-
ruueckue samackl corsiacHo aefictByiomemy B CCCP «Ilomoxennno
0 NOpAJKe Iepefaud HCKONaeMbIX JJIs1 NMPOMBLIUIJIEHHOIO OCBOe-
HHS» MOAPAa3AegsIoT na nath Kareropiii: Aj, A., By, Ci, C; Hau-
60oslee HM3yUEHHBIMH 1O COCTABY M TEXHOJOTHUYECKHM CBONCTBawM,
MOJNHOCTBIO OKOHTYPEUNLIMiII TOPHLIMIT BHIPA0OTKAMH SBJASIOTCS 34-
nacn kareropuit A, u A,.

Jamacs! Kateropuu B, OKOUTypelbl TOPHBIMH BHIPAGOTKAMH H
CKBaKMHAMH H H3yUYeHHl MeHee 1eTajbHO.

3anacer karteropun C; NpHMBIKAIOT K 3anacaMm kKarteropuit A u
B, xotopble ycranoBgenbl 11a OCHOBE PEAKOH CeTH CKBAXKHH HJH
OT/I€JBHLIX TOPHBIX BBIPAGOTOK M B TEXHOJOTHUYECKOM OTHOINEHHH
H3YUeHHl TOJILKO IIPeABaPHTETBHO.



3anachl Kateropuu C, HOJICUHMTHIBAIOTCH HA OCHOBAHHH OTA€/b-
HBIN CKBAXXHH, OOIEro reoJOrHue€CKoro NporHo3a H reoQu3HUecKIlX
JaHIbIX.

PaspaboTka npoekToB rOpPHLIX IPeANPHATHH H (QHHAHCHPOBA-
HHEe HX CTDOHTeJNbCTBA MOTYT TNPOH3BOALHTBLCA TOJLKO Ha OCHOBE
noacuera GasaHcoBbix 3amacoB Kateropuit A-4B--C, B psuge cay-
yaeB 118 CJAOMKHBIX MECTOPOK/IEHHH — Ha OCHOBE KaTeropui B-+-C.

1.2.3. ONPEJEJEHUE OCHOBHBIX MOKA3ATEJIEH,
XAPAKTEPU3YIOIHHUX NMOJHOTY HCNIOJIb30BAHUS HENP

B nponecce paspaGoTku MeCTOpOX/eHHs YacTh €r0 3anacoB Teps-
eTcd — 0CTaeTcsi B lieJpaX HeH3BJeueHiold HJH MocTymaer Ha mo-
BepXHOCTb B OTBajbl BMecte ¢ mopojofi. [Torepu 2—3% passenan-
HBIX 3amacoB HeusGexibl NpH Jdiobom cnocobe paspabotku. OObIY-
HO NOTepH MOJIe3HOro HCKONAeMOro B Iponecce paspaboTKH COCTaB-
asiort g0 10%.

Kpome notepb npu n00bi9e NPOHCXOAHT CHHXKEHHE KauyecTBa
JNOGBITOrO MOJIE3HOrO HCKOIIA€MOTO BCJEACTBHe NpHUMEIINBaHHA K
HeMYy BMeIUAIIUHX nopol—pa3yb6oXuUBaHHUE.

Ilotepu BeayT K pocTy 3aTpat Ha pas3BeAKY, IOJTOTOBKY H OUH-
CTHYI0 BEHIEMKY, & Tak¥Xe K HeJONOoJyUYeHHIO NMPHOLJIH OT moTepsiH-
HOI YacTH NOJE3HOro HCKONMAaeMOro W K COKpallleHHIO CpoKa cylle-
CTBOBaHUS PYAHHKA (UIAXTH).

Pasy6oxxuBaHHe BHI3LIBAET pPOCT HENPOH3BOAUTE/LHHIX 3a-
TpaT Ha A0OBIUY, TPAaHCIODPTHPCBaHue W nepepaloTKy mnycToil mo-
PO/IBl, VBeJHUEHHe MOTeph MOJE3HOr0 KOMIOHEeHTa mpH nepepabort-
Ke pa3y0boxKelHol pyabl.

[To Enunofi kanaccudukalud MoTepb TBePIHX TOJE€3HBIX HCKO-
rmaeMbX NpH paspaboTKe MeCTOPOXKIeHHH BCe BHIbl NOTepb AEAAT
Ha JBa KJaacca.

I xn1acc—obmewaxturie  (obulepyaiiunble, obHieKapbep-
Hble, OGLENPUHCKOBLIE) NOTepH. K HUM OTHOCAT MOTEpH MOJEe3HLIX
HCKONaeMbIX B OXPaHHBIX LEJHKAaX OKOJ0 TOPHO-KaNHTAJbHBIX
BrIpaboTOK, MO TpaHHIAM TODHOFO OTBOJ2, NOJ TFOpHOTeXHHUYECKH-
MH COOPYKEHISIMH, KOMMYHHKAUHAMH, 31aNHsAMI 11 T, 1.

II k.1acc—s3KenayaTalHOHHBIE TOTEPH, NPOUCXOISIHE HENOo-
CpeJCTREHIIO B Npolecce paspaboTKy.

Knace skcnayaTauHoHHBY  NOTeph JEIST HA JABE TPYNNBl N0
COCTOSAMIII0 OCTARJIGHHOTO B FelpaX (HOTepsSiHHOrO) noDIe3HOro M-
Konaemoro: A —noTepH NOJ1€3HOrO HCKONAeMCro B Mmaccube; D —
fI0TEPH OTAETEHHOro OT Macc#Ba (oTEHTOrO) INOIE3HOTO HCKOMae-
moro. Taxkoe pereHie MoKasbBaeT CTAIHIO NPOH3BOACTBEHHOrO IPO-
1ecca, Ha KOTOPOM MpOU30MIN Totepu. B rpynne A Brigensior cie-
AyIOHIlie OCHORIble BIJIEl MOTepb: B 1HeqopabOoTaHHOH YacTH IIeJIH-
KOB y MOATOTOBHTEJIBNBIX BHPAaObOTOK; B IEJAHKAaX BHYTPH BHEIEMOY-
HOTO yuacTKa; B JexaueM, BicsayeM 6Goxkax (B IOUBe, KpoBJe) no



BepXHEH WM HHUXKHel rpaiuaM KOHTYPOB pyjaHoro Tena (3ajemi
IJ1acTa); MexJy BBIEMOUHBIMH CJOSIMH; B MeCTax BLIKJIMHHBAIINS 1
Ha ¢uanrax pyaHoro rtesaa (3ajexu, njacra); B NoapabOTaHHbIX
YacTAX PYAHOTO Tena; B lleJMKAaX NMOXAaPHHX, 3aTONJICHHBIX, aBa-
PHEHBIX Y4acTKOB; B lleJHKax Yy TeO0JIOTHYeCKHX HapyuleHHH

B rpynne b BHgeasiloT morepu: B MNOATOTOBHTEJBHBIX H OUMCT-
HBIX 32604X NPH COBMECTHOH BHIEMKE H CMELIMBAHHH MOJIE3HOTG
HCKOIIa€MOr0 C NYCTHIMH NOPOAaMH; NOTEPH OCTABJEHHOrO B BbIpa-
60TaHHOM MPOCTPAHCTBE OTOUTOTO T10JIE3HONO MCKONAEMOro; B Mec-
TaXx oOpyluenHH, 3aBaJjoB, B 3aTOIVICHHBIX yYacTKaxX, B y4acTKax ¢
ouaraMH BO3rOpaHHs; B MeCTax NOTPY3KH, DasrpysKH, CKJ/I3AHDO-
BAaHHSl U COPTHPOBKH, Ha TPAHCIOPTHHIX NyTAX TOPHOTO HPEANpPHsI-
THSL.

TloTepn BCex BUIOB, 3a HCKJ/IOUEHHEM HeNJaNHpyeMBIX (3aToll-
JICHHBIE YYaCTKH, Y I'e0JIOTHUYECKHX HapylleHH#, B Mecrax obpylue-
HMH, 3aBasoB), AEJAT HA HOpMAaTHBHHE H (daKTHYeCKHe.

Ha ropuplx npeanpHsiTHAX NPHUMEHSIIOT JBa OCHOBHBIX METOAZ
olpeje/eHusi BeJIHYHHBI NOTePh: KOCBEHHBIH MEeTOJ, OCHOBAHHBIH Ha
olpejeseHHH NOTepb pacueTHLIM INyTeM, — O pa3HOCTH MeXAy
BEJIHUMHOH I[IoraureHHbX (0TpaboTaHHBEIX) 06aJaHCOBBIX 3aMacoB M
KOJIHUECTBOM H3BJEUEHHOFO MOJE3HOT0 HCKONMAaeMoro; npsiMoi Me-
TOJ, OCHOBAHHBIH HA HENOCPEACTBEHHBIX H3MEPEeHHSX BeJHUYHHLI
noTepb IO BHAAM HX o6pa3oBaHus (B mpouecce noObUH, mepepa-
BGOTKH).

KocBeHHEIE MeTOA 1O CPpaBHEHHIO C NPSIMBIM HMeEeT HU3KYIo J10-
CTOBEPHOCTb — BO3MOXKHbBIE OTHOCHTEJNbHLIE OIIHOKH B ONpejeJe-
HHH BeJHUHHBI moTepb MoryT pocturath 50%. Ou nossoJser of-
penessTb TOJNbKO CyMMapHBIe NOTepH 34 CPaBHHUTEJBHO OoJiblLIHE
NPOMeXYTKH BpEeMEHHU,

Ilpamo# meron OGoJiee TPyLOEMOK, HO ero HPHMEHEHHe ONpas-
JbIBaeTCs BBICOKOH JOCTOBEPHOCTBI), BO3MOXKHOCTbHIO YCTAHOBKH
HOPMAaTHBHBIX BEJHYHH MOTEPD.

Has noacdera norepb W pasy0oKHBAHHS HEOOXOZMMO HMETh
pacueTHHE NOKazaTeJW MO MOAJEeXalliM BbieMKe 0ajaHCOBHIM 3a-
nacaM pyAbl, KOJHYECTBY (GaKTHUeCKH JOOHITOH pPyabl U NpHMeELIaH-
HOH K HeHl mopojbl; COLEPKAHMIO MOJE3HBIX KOMNOHEHTOB B mora-
meHHbIX 6a/1aHCOBHIX 3anacax H JOGHITOH pyne.

K ocHOBHBHIM noKasaTe/siM, XapaKTepH3YWOUIHM NOJHOTY HC-
NOJb30BaHUs 3aMacoB HEAD, OTHOCAT INOKA3aTeJu H3MEHEHHs Xa-
4eCcTBa PYABl M IIOKAa3aTeNH NOJHOTH H3BJEUEHHs! NOJE€3HBIX HCKO-
naeMulX NPH A0OHIUeE.

OnuuM H3 (GAKTOPOB, MOKA3LIBAIOIIMM CHHXKEHHE KauyecTBa IO-
JIE3HOTO HCKOIIAeMOro, fABJseTCA Ko3(pduuueHT pasyboxkuBaHusa P,
KOTOPHifl NMPHHATO BBHIPAXKATb OTHOLIEHHEM KOJIMYECTBA NpHMeLIaH-
HOH nopoianl B k o6meMy kosnuectBy moGbiToll pyaHoili macce [1:

P=B/.



Beanyuna [ BkmaiouaeT A00bITOe U3 Heap NOJE3HOE HCKomaemoe,
npuMellaHHble npu AoObide 3abaJiaHCOBBIE 3amacel H NOPOAy, T. €.

I[:B - BH+B1

rae B, — xoanueciBo norepsinHbix GaJsaHCOBLIX 3anacos; B — Ko-
JIHUECTBO NPUMEIIaHHBIX BMeU[AIOUIHX OPOA.

OnpeneyuTh KOJHYECTBO INpHMeEIIAalHOH NOPOABI MOXKHO HE
Bcerja, fmo3TOMY BeJUYHHY pa3yGoXKHBaHHS OOBIYHO BBIDPAXaloT
Yyepe3 CHIIZKEHHE COAepKaHHs NOJe3HOro KOMIIOHeHTa B J0OLITOH
pyde no cpaBHEHHIO C cojepKaiHeM B 6aJaHCOBBLIA 3amacax. Tor-
da xo3(pHUMEHT pa3yboXKHBaHHA ompenelslor no dopmysae

P=(c—a)/e,

rie ¢ H a— cojepxkaiiie NoJe3HOro KOMIIOHEHTa COOTBETCTBEHHO B
6asalCOBBIX 3amacax MeCTOPOXKJeliHs H B A0OLITOM NOJe3HOM HC-
KOIaeMoM.

Onpejienennsle no npuBedeHHHIM ¢opMy/aM 3HadeHus P pas-

HBbI, €CJl IpuMellaHHass nopojia He COLACPAKHUT IIOJE€3HOro KOMIIOo-
HEeHTa.

[Tpuwmep. Komwuecrso mobeitoit pyaw (pyaHo#t wmacce) JH=100000 T,

B TOM uMCJIe NMpHUMelIaHuofi mycToif mopoant B=20000 T. Koadduuuenr pasy6o-
}KHBAHHS 10 KOJHYECTBY NPHMELIAHHOH HOPO/LL

B 2
p= — 200,

IO 100000

Honyctam, 4YTO cojep:KaHHE MOJE3HOrO KOMIOHEHTa B GasaHCOBOH pyne
¢=2,5% CaepoBatesbHo, B JR06bITOR pyae 3akmoueHo 80000 T GanaucoBoi
pyasl 1 20000 T nycroit mopoas:

a=8000-2,5/10 000=2%.

Kospduunent pasyGoxRHBaHUA

P=(c—a)/c=(2,56—2,0)/2,5=0,2.

Kak Bugum, pesynpTaThl pacyeta no o6euM (GopMyaaM COBNAJH.

Ecnn ke mpuMemanuas Nopoja COAEPXKHT MOJE3HBI KOMIO-
HeHT (colepiKaHHe dnp), TO MOACUET Kod(pduiHeHTa pa3yGoKHBa-
HHS 1O NpPHBEIEHIBIM (OPMYyJIaM AacT pas3jHYHbIE Pe3y/bTaTH.

JlonycTuMm, YTO B YCJOBHSIX NMpPEIbIAYLIEr0 MpHMepa npHMeIlaH-
Has TIOPOJA MMeEeT COAEpIKAHHE MOJIE3HOTO KOMIOHEHTA dnp=0,5%.

Torpa cojep:xaHue NOJE3HOTO KOMIIOHEHTA B JLOOLITOH pyAHOHR
Macce Oyjer:

a==(80000-2,54-20000-0,5)/100 000=2,1%.
Kosdduuuenr pasyboxuBanus
P=(c—a)/c=(2,6—2,1)/2,6=0,16,

T. €. MeHblle, yeM KOo3(pUUHEHT pa3yboKHBaHHS, OUpEAeTIeMbl
[0 KOJHUECTBY NPpHUMelUaHHOH NOPOAH.



Koadduuueur pasy6omuBaniis MOKHO BHUICTHTL NMO-HHOMY
P=1—a/c,

rie a/c— oTuouleHlie coiepKalusg DOJe30ro  KOMMOolleHTa B J0-
OBITOM T0.1€3110M HCKOIIAeMOM K €0 COJePKAHUI0 B MeCTOPOXKACHHU
(Koad duienT navenenns xauecTBa Ry). OO noxasbiBaeT creneHb
H3MEeHEeHHsI TPUPOAHOrO KadecTBa MOJE3II0ro HCKONAaeMoro B Tpo-
necce 1o6wun 11 woaebgaercs B npeienax 0,7—0,95 HMuoraa, B ua-
CTHOCTH NpU paspaboTke OUeHb TOHKI I OOTalbLIN I, R, MOXKeT
ciumkarbees 10 0,5—0,2.

Jlas noJsesnbly HCKOTMAeMBIy, IEHHOCTh KOTOPHIX ONpenelsieTcst
He coj1epKaHHeM M[OIe3HbIX KOMIOHEHTOB, a APYTHMI [OKasare.ls-
Ml KavecTBa (HAMPIIMep, AJsI CTPOHTEJNBHBIX MaTepHaJsoB), Kodd-
dDUUHeHT H3MEHEHIsI KadecTBa paBeH OTHOLIENNIO0 BAJIOBOH LeHIo-
crit 1 1 gobbiToro notesnoro Hckonaemoro Ll; ;, k Basi0oBOH LelHo-
cti 1 1 6anaHcoBbLIY 2anacoB MectopoxaeHns Li,:

kK - I—IB Jl/I—IB-

3to oTHOUIEHHE Y100610 Takmke ;Uid Bupamernis xoddduuuenrta
H3MeleHUsI Ka4ecTBa VHOTOKOMIIOHEUTHBIX DY, H KOMIIEKCHBIX MO-
JIe3HBIX HCKOTaeMbiX, €CJdiH 3aTpyI1HeH MepeBOT COJepIKaHus pas-
JHYHLIX KOMIIOHEHTOB B YC.IOBIIOE COAEDPXKaHHE OCHOBHOTO KOMIO-
HelTa.

Kosdduunenr noteps pyanl npi j100bYe OPHISATO BHIpAXKATh
OTHOILCIINIEM KOJIHYeCTBA NOTepannuix OanancoBuX 3amacoB by K
KOJIHYeCcTBY HOrauleHHux b:

n:Bn/B-

ITorepn Meraana XapakTepH3ylTCsi Ko3Q(GHUUEHTOM NOoTepb
MeTaJnaa;

kM = BnCn/BC,

Tle Cnp— COJepIKaHHe MeTalja B MOTEePSIHHBIX 3anacax.
Kos¢pduuuent n3BaeueHHs NOJE3HOTO HCKONAEMOro H3 HEAp

kHzl—kn,
hy=1—2Do _ B=DBn

BB
OG6Go3HaUHB KOJIMYECTBO H3BJEYEHHHBIX M3 HeAp 6aJaHCOBLIX 3a-
nacos (B—DBy) uepes B,, monyunm:

H:BH/B.

B nponecce paspaboTkH K A0GBITOMY MOJE3HOMY HCKONAEeMOMY
c 6aJaHCOBHIM COflep’)KaHHeM NMPHMeIIHBAeTCH HEKOTOPOe KOJNHUeCT-
Bo 3a0aJJaHCOBOTO MOJIE3HOTO HcKonaeMoro. EciM ¢ — cotepskanne
NOJe3HOr0 KOMIOHEHTAa B NOralleHHBIX 0aJaHCOBBIX 3amacax,



a @ —To e, B J0oOBITOM NOJE3HOM HcKomaeMoM (py.1noil macce),
TO KOo3(hdHUHENT H3BJeUYeHHS M3 Help TNOJE3HbIX KOMIIOHEHTOR
MOKHO NpeICTaBHTh B BH1E:

ks=a/bBc.

Koadpduuueur k, — oTiouwenne KoAnuecTBa TMOJE3UBIX KOMIO-
HeHTOB B JAOOBLITOH pyAe K KOJMHUYECTBY NOJE3NLIN  KOMIIOHEHTOB,
coAepKalHXcsa B noramaeMbiy 0anaHCcOBHIX 3anacax. llpyI‘I/IMIi
cJ0BaMu, Ko2(uuUHenT H3BJeUenns H3 IIedp OTpaKaer i3pjeverne
[0J€31ibIX MCKOMaeMbIX 113 HeIp KaK B KOJIUECIBEIHOM, TakK M B
KauecTBellOM OTHOUICHHIL.

[Tockonbky morepu # pasyboxuBaliie B npolecce pa3paboTKi
Mex 1y co00H B3aHMOCBSI3aHbl, JONYCTHMYIO BEJIHYHHY Te€X M IPYy-
rux (cjefoBaTeJbHO H ONTHMAaJbHBEIE Bapunaut paspaboTkn) ieob-
XOJAMMO ONpPeNe/isiTh TeXHIHKO-9KOHOMHUECKHM DacueToM.

1.2.4. 3KOHOMHYECKHE NOCJEACTBHSA MMOTEPD
U PA3YEG)KHBAHUSA NOJE3HBIX HCKOMAEMbBIX TIPH JOBbIYE

DKOHOMHYECKHEe IOCJAeACTBUA TOTEpPb IMOJe3Hby lHCKONaeMbly g
ONpeNesiioTCA PAsHOCTBIO MeXK1y yiuepbom ¥, 11a3b/BaeMblM NO-
TepsIMH 4YacTH 3alacoB HJAH 6oJsiee BLICOKMM YPOBHEM NOTepb IpH
JallHOH TeXHOJIOTHH NoObIYM 1O CpaBHeHHIO ¢ Kakof-1u6o Apyrok
TEXHOJIOTHEH, H TOJyuaeMbiM KOHOMIIMECKHM Bo3VelleHieM B. 3a
CcYyeT CHHKeHHs cebecTOMMOCTH J06bull M nepepaboTKH MOJe3HOro
HCKOMTAeMOTO, CHHXKEeHHs1 ero pasyGoKuBamisgd W HOTepb B Mpollec-
ce nepepaboTku (oborauieHns), T. e.

311 - yn - Bn.

Bosmeulenne MoXKeT 0KasaTbCsi HACTO.IbLKO 3HAYHTEIBHBIM, YTO
nortepu mpH Aobblue (MJIH POCT NMOTEPhb) NMPUBEAYT B pe3yJbTare He
K 5KOHOMHYeCKOMY yuiep6y, T. e. yObITKY, 8 K IOBBILIEHIIO TPHGH -
JH 1 yJAYYIUGHHIO APYIHX 3KOHOMHUECKHX MOKasaTesell ropHOro
npeanpusATHa ¥ 3¢G(EeKTHBHOCTH HCIOJAb30BAHIIS HEAD, T. €. BHIFOJe

Axan. M. M. AromxoBBIM INpeAJoKeHbH MaTeMaTHUeCKHEe 3aBH-
CHMCCTH N0 ONpeJdeJeHHIO KOHOMHYECKHX MOCJAeACTBHA NOTEpb MO-
Je3HBIX HCKONaeMBIX.

CpaBHeHHE BAaPHAHTOB C PA3JHYHBIM YPOBHEM [OTEPb MpPOII3BO-
14T 110 hopmy.aam

31‘[:5 (kHI - kn?) npy — BkH?Bu,
Anr = (kul - kHZ)Hp_’ - kH2B]'I,

rie J, — 9KOHOMHUECKHEe INOCTeNCTBHsI B pacyere Ha BecH 00beM
noralmeHHbX 6anancoBelX 3amacoB; App, — TO XK€, B pacuere Ha 1 T
3THX 3anacoB; b-—6asaHcoBble 3amackl, THC T; Auw H Eys — KO-
3¢ @uINEHTH II3BJIPYEHHS 3aNacoB H3 MEApP B CPAaBHMBAEMLIX Ba-



pHanrax orpaGoiku MeCTOPOXAEHHUS; NP; U NPy — Npudbiib B pac-
yere Ha 1 T ao6biBaeMbix GaJlaHCOBHIX 34alacoB NpPH BapHaHTe C
MeHbIIHMH (BapuaHT 1) n ¢ GOJBIIMMH (BapHaHT 2) HOTEPAMII
COOTBETCTBEHHO, PY6/T.

Benuuuny BosMmelleHus B, MOXHO IPEICTaBHTh KaK CyMMY BO3-
MeleHHl 1o 100blue By, 0 TPAHCHOPTHPOBAHHIO A0 MecTa Nepe-
paboTKi By, 10 nepepaboTKe Bnp H NOBLILIEUHS KO(PUIHEHTA H3-
BJeueHHs B Ipoliecce nepepaboTKH By:

Bn=Ba-+ Br+ Bup—+ Ba.

Kax10e u3 Tpex mepsniX c/jaraeMbiX B NpPUBEAEHHOH (opMmy.e
npejacTapisier co0Of pasHULY AJs CPaBHHBaeMbIX BapHAHTOB MeXK-
Ay 3aTparaMu B pacyere Ha | T 6a/aHCOBHIX 3aIlacOB Ha JAO6BIUY
(Bg=C11—Cy2), TpaucnoprupoBanue (Br=C;—Cr) u mnepepabor-
KY (Bup=Cnp1—Ciap2).

Ce6ecTouMocTh 106BIUH, TpaHCHOPTA U mepepaloTKH B NpakTu-
Ke HCUICIAI0T, KaK npaBu.io, Ha | T noJesHoro uckomaemoro B JA0-
6uiToM BHAE (Car, Crr, Chpr), B nepecuere Ha | T 6a/aHCOBEIX 3a-
nacosB (T. €. B pacyeTe lla TO KOJHUECTBO MOJE3HOT0O KOMNOHEHTA,
KOTOpOe cojep:kagoch B | T §analcoBHIX 3anacoB). DTH 3aTparthl,
pyb/T:

C;L = C}lT/kK; Cr= CTT/kK; Cup :Cnp/km

rjie kyx — Ko3(pUUUEHT H3MeHeHHs] KauecTBa.

Uenr Bhillle cOAepXKAHHE TMOJE3HBIX KOMIOHEHTOB B NOGHITOH py-
ae (a), reM GoJablie k03¢ (HLUHEHT H3BJeYeHHS B mpoluecce obora-
wenns Mo, 1. e. npn as>a, 066190 Moo >H,,.

Ko:muecTBO JOMOJHHTENbHO H3BJEYEHHOTO INpH OGOTallEeHHH
NoJ1€3H0F0 KOMNOHEHTA U3 1 T 6aNaHCOBBIX 3aMacoB

Bn=0,01c(Hoz — Ha1),

rie ¢—cojepXaHue NOJe3HOro KOMIOHEHTa B 0aNaHCOBRIX 3amna-
cax, %.

BosMmetieHne OT JONOJHUTEIBHO H3BJIEYEHHOrO MOJE3HOTO KOM-
nolleHTa, Bhpa)KenHoe B JeHexHoH (opme, py6b.:

B.=0,01lc (Mo2 — Hor) Lo,

rae Ho — onrosas nexa 1 T mosesHoro kommonenta, py6/t; 0,01 ¢ X
X o=1g — BanoBasg uennocrs 1 T 6a/JaHCOBHIX 3amacos, py6/T.
Takum o6pasom, mosHas BeJHYMHA BO3MelleHHs Ha 1 T ROGHI-

ThIX §aJ1aHCOBHIX 3aMaCOB 3a JIONYIUEHHblEe NOTEPH B MPOLECce A0-
6uiuy, py6/T:

Bn= CATI+CTT1+CI‘IDTI - CnT2+CTT2+Cnp12 “I“LLB(I/IOZ_“I/I(M).

kg kg

[IpuGeip B pacuere Ha 1 T KOGHITHIX 6aNaHCOBHX 3aNACOB NPH
BapHAHTE C MEHbUIHMH NOTePSAMH (BapHaHT 1) MOXKHO OIpee/HTh,



NoJqb3yACh BhIDAXXE€HHEM
npy =M — (Cnl+cri +Cup1),

rae Mo =ksHo — ckBO3HOI ko3 dnuenT 13BIedelius Nnpu nepepa-
6otke nojesnoro uckonaemoro; Cpgi; Cri, Chpr — 3aTpaTel HAa J0-
6bluy, TPAHCIOPTHPOBAHKE W mepepaGoTKy B pacuere Ha 1 T 106bI-
TeIX 6a7aHCOBLIX 3anMacos, py6/t.

Ecnn mast orpaciu ropHOH npoMBILIJEHHOCTH H3BECTHA BETHUYH-
Ha 3aMBIKAIOUUX 3aTpaT Ha ejiunuuy KOleUuHOH NpoAyKnun Z, To
H3BJIEKAEMYI0 IEHHOCTh | T MOTEPSUHOrO MOJIE3HOrO HCKOMaeMoro
cJaefyeT OnpefessiTh 10 BulpaxKeHuio, pyo.:

n
11,=0,01Z — =C.
i=1
B cayuadax, Koraa cpaBHHBa€Mbl€ BADUAHTHI ¢ PA3JUUYHBIM yDOB-
HEeM II0OTeépb OT/JHYANTCA pasMepoM KalluTaJbHBIX BJIO)KeHI/IPUI, 3KO-
HOMHYeCKHEe IOCJACACTBHA OT NOTEPb HeOﬁXO}lHMO KODPPEKTHPOBATDH

HODMATHBHBIM KO3 OdHUNENTOM JONOJIHTEAbHBIX KalUTaj bHbiX
BJIOXKE€HHI1:

A3n=np+EH(Ky2 — Ky1),

rae E, — HopMaTHBHBIHA Ko3dduuuent 3HQPEeKTHBHOCTH KaNuTab-
Hblx  BaoxeHH#, T/ron, Ky=Kynku/kx; Kye=Kyrokuo/Rxo —
YAelbHblE KAaNHTAaJbHBIE BJOXKEHHss Ha 1 T rogoBHIX NOrauleHHbIX
3anacoB IO CpaBHHBaeMbIM BapHaHTaM 1 H 2 COOTBeTCTBEHHO,
py6/(r/ron); Kyu, Kyre — ynenbHeie xKanurajoBioxKeHus Ha 1 T
rojloBoit fo6biun mo BapuaHtaMm 1l u 2 py6/(r/ron).

[Ipn mantenapHbiX cpokax orpabGoTku GaJjgaHcoBLIX 3anacos (6o-
Jlee TpeX-yeThlpex JIeT) OLEeHKY IKOHOMHUYECKHX MOCJAeACTBHH MO-
Tepb caeiyeT MPOU3BOAUTh ¢ yueToM (dhaKTopa BpeMeHH.

ITprnmep. Paccunrarr 3KOHOMHUYECKHE IOCJTEeCTBHA  NOTepb H BbIGpaTh
JyYWHH BAapHAHT DPa3paloTKH YYacTKa KeNe30PYAHOTO MeCTOpompaeHusd. TexHu-
KO-3KOHOMHYECKHe I0Ka3aTe/H pa3paGOTKH y4acTKa MECTOPOMKIEHHA Da3;IHYHBIMIL
BapHaHTaMH TPHBEAEHH HHKeE.

Bapuaur . . Ce e e e e 1 2
Banaucosuie sanacu E Tee. T, . . . . 60 60
CopepianHe TOJE3HOrO HCKONAEMOro B " Ganawcommix samacax

¢, % . .« .« . . . . . 30,5 30,5
Ho6biTo Tonapﬂou pyw II THE, T . . 53 45
Koabduunent uspireyenuss nosaesHoro HCKONIAEMOT0 M3 HEJIp k,,,

[OJY eNHHAUB , . .. 0,88 0,75
Kosddpunuent H3MeHEHHs! KauecTBa ku, RO e}mﬂnum . . . 0,98 0,95
Basosas mensocts 1 T GamaHcoBbiXx 3anacos g, py6/tr . . . 39,0 39,0
Kosd¢pnuuenT H3BJIEYEHHS NMOJE3HOTO HCKONAeMOro IMpH nepepa-

Gotke W . . 0,9 0,94
Ce6ec1‘0nM0ch zxoﬁwm TpaﬂcnopmpOBaHm n nepepa6onm 1T

ToBapHoit pyae C., py6/t . . 3! 30

KanurajpHsle 3aTpathl Ha BOOHLIYY H nepepaéomy 1 T roposix
noralleHHHX 3anacos Ky, py6/(r/rom) . . . . . . B 52



Tab6auuna 1.3

Bapuautsl

Qopyysa Ana pacyera TOKa-
Tloxasarean saTesell

Ce6ecTOHMOCTb JOOHIUH, TPAHCIOP- Cr
THpORaHud U mnepepaotkum 1 T 6a- C= -—}\—‘—‘ 33,68] 32,63
JIaHCOBHIX 3anacos, py6/T ®

Mpuéuap B pacuere na 1 1 po- npr=1LK.H,—C 1,61 —
GHITHIX  6aJaHCOBLIX 3alacoB  INPH
nepsoM Bapuante, pyo/T

Boaveulenge 3a norepd 0T cHuke- |Ba'= Ci — Gy — 1,0
HHSL Ce0eCTOMMOCTH LOBBLIYH, TpaHC-
NOPTHPOBAHHS H I[epelesa B pac-
yeTe #a | T GaNaHcOBHX 3anacos,
pyb/T

Bosmemenne 3a cyer pastunet 5 |Ba=Lls{lloz — Hor) — | —0,39

K03 dunueHTax  U3BJICYEHHA IIPH
nepepatoTEe, pys/T

—_ 4 _—
CymMapHOe BO3MELIEHHE 3a noTe- |Ba=Bn By 0,61
pn, pyo6/r
3xonovngeckne  nocacactsus  no- | 1P (kur - ku)1pr — Rugs, — | —0,02
Tepb B pacyere Ha 1 T GanaHco-
BHIX 3amacos, py6/T

VneapHsie KanutameHbie  3arparsi | Ky=Kyiku/l: 49,30) 43,40
#1a 1 T eXeromiHo MNOramaeMbx
6anancosuIX 3anacos, py6/(r/rox)

Axonomuueckne nocxectsust  no- |A3n=np+Es(Ky — Ky) — |—0,905
Tepp B pacyere Ha 1 T 6aJaHCOBHIX
3aN4COB C YUETOM pAasHMUBL KalH-
TaJdbHBIX BJOXKeHu#, py6/T

Pacyer 3KOHOMHYECKHX TOCAENCTBHI noTeph MeTasaa HpH pac-
CMaTPHBAeMBIX BapHaHTaxXx OTPaGOTKH y4YacTka UPHBEAEH B
Tab1 1.3.

Tak Kak pasunua B npHBeAEHHBIX 3aTpatax A3, HMEeT 3HaK MH-
HyC, TO 3TO O3HAYAET, YTO NOBLIUIEHHbIE NOTEPH IPH BapHaHTe 2
IKOINCMHYECKH ONpPABTaHbl H LPEANOYTEHHE CJACRYeT OTAATh eMY.

1.3. TPEBOBAHUY, DPEADABJISIEMBIE
K 39PEKTUBHOCTH PABPABOTKU MECTOPO)XJAEHUM

HanGoaee Baxunie TpeGoBaHus, 06A3aTe/bHbEe K BHIOJHEHHIO OPH
pa3paloTKe MeCTOPOXAEHHH TNOJE3HBLIX HCKOMaeMHIX: obecHeuyeHHe
Ge3onmacHBIX YCJOBHA TPyAa A/ paGoTalOWIKX HA FODHOM Wpej-
NPUSTHH;  JOCTHXKEHHE  ONTHMAJbHBIX  TEXHHKO-3KOHOMHUECKHX



noKasaTeJieil; BLITIOJHEHHE NJAHOBBIX 3aJaHuil  MNpeANpHATHA NO
no0Oblue HOJIe3HBIX HCKONMAaeMbX ¢ cobJioaeHHeM NPHHATBHIX KOILII-
1i#l; palHoOHa/bHOE HCIOIb30BaHUE HEAp.

OGecneuenue Ge3omacHbX YCAOBHH Tpyjaa Ha TOPHBIX nNpel-
OpHATHAX fBJAsIETCS FJaBHeHIIHM TpeboBanHeM npHu pas3paboTke
MeCTOPOXKAeHHH TNOJe3HBIX HCKomaeMmbiX. Jlo/XKHb cobaoaaTbes
TpeGoBaHUsA MO NOALEPKAHHIO B 6€3011aCHOM COCTOSIIHH HOA3€MHBIX
BbIP2a6OTOK, HOBEPXHOCTHBIX COOPYKEHHH.

JocTuXKeHne HaUBBICIIHX TeXHHKO-3KOHOMHUYECKHX IOKaszaTesel
ofecneunBaercss NMPHUHATHEM ONTHMAJbHBIX PpeIIEHHH Ha cTaiHH
NDOEKTHPOBAHHS, CTPOHTEJNBCTBA M JIKCIVIYAaTaUHH DYAHHKA.

Brinosuenne miaaza mo ZoOblUe NOJE3HOPO HCKONAeMoro M Ka-
4eCTBY 3aBHCHT IIpeje BCero OT cOOJIIOAeHUsS HEepedyHC/EHHLIX BbI-
we TpeboBanuii u obecneuynBaer cTabuIbHOEe PAa3BHTHE TOPHOIO
NpeANpHATHSI, CHHXKeHne cefeCTOUMOCTH NPOAYKUHUY, POCT NPHOLLIH
1 peHTabesqpHOCTH.

K ocHOBHBIM moxasaressaM 3(QeKTHBHOCTH pa3paboTKH MecTo-
poxaeHH#l OTHOCATCSA: NPOU3BOAHTEJNBLHOCTb TPyJa, pacxoj Mare-
pHaJCB H 3HEpPruu, ce0ecTOMMOCTb, I[I0Ka3aTeqd MOJHOTH H3BJe-
yenna pyabl H €e KauecTsa.

KOHTpO,le ble 8ONRpPOCHL

. Hev OT/JHYAIOTCS TNOHATHS «pyla» H «pyanas maccary
. Kax pasgensor pyAHbe TeNa no MOpQOJOTHUECKOMY IMpH3HAKy?
. [lo Kakomy npH3HaKy cOCTaBJieHa KJiacCH(bHKallMs TODHHX NOpPOJ npod.
11poTOAbAKOHOBBLIM ?
. Uem oTanualoTCd BaJOBasi M H3BJeKaeMas HEHHOCTH DYNBI?
. ITo xakomy nNpu3HaKy pasfiefidloT Ha TPYNNBl 3KCHJyartauHOHHBIE [OTepu?
. Hem orimyaercsa npsMOH MeTOJ] ONpejeseHHs NOTEPb IIOJE3HOro HCKomae-
MOTO OT KOCBEHHOTO?

7. Hasosure ocnopnble TpeGOBauus, npeabsasiseMble K 3GGEKTHBHOCTH pas-
paloOTKH MEeCTOPOXKACHHA.

=
m»ASwww



2. PASPABOTKA
PYAHBIX MECTOPO)XIEHUM
MOA3EMHbBIM CITOCOBOM

2.1. OBLIIHUE NMOJIO)KEHHUS

HOas pa3paGoTKd PYZHOrO MECTOPOXKICHMA NOA3EMUbLIM CHOCOOOM
cozpaercs TopHOe IpelIpHATHE, B COCTAB KOTOPOro BXOAAT pYI-
HHK, 1axTa u HHorja oforaturenbHas $habpuka.

Pyoxnukom HasblBaIOT OpPHOE HpeialpusiTHe, paspabaTbiBapllee
MECTOPOXKAEHHE HA OTBEleHHOM yuacTKe 3eMJH (rOpHOM OTBOE)
H COCTosilllee M3 OAHON HJH HECKOJBKHX TPOH3BOJACTBEHHBIX €/H-
HUIL — IHAXT H BCIOMOTaTeJbHBIX LeXOB. PYIHUK KaK npeanpHsiTie
HMeeT efHHOe aJAMHHHCTpaTHBHO-TE€XHHUECKOe YIpaB.IeHHE.

2.1.1. CTAIUH NOA3EMHON PA3PABOTKH

Ilpu nopsemMHOH paspadoTKe MECTOPOXKIEHHHA BLIISIAIOT TPH CTa-
JANHM: BCKPEITHE, TOATOTOBKY H OUMCTHYIO BBIEMKY.

Beckpoitue 3akqaiouaercsa B IpOBeJEHHH TOPHBIX BLIpaboOTOK, OT-
KPBIBAIOILUX HOCTYMN ¢ MOBEPXHOCTH K PYAHOMY Tely u ofecneduBa-
IOLUHX BO3MOXKHOCTb NPOBEJLEHHS NOATOTOBHTE/IBHBIX BLIpabOTOK.
K BoipaGoTkaM BCKPBITHS OTHOCAT WIAXTHBEIE CTBOJB, BhipaOOTKH
OKOJIOCTBOJIBHOTO [1BOpd, KBEpLIJAAarH, IUTOJbHH, KalHTaJjbHbie py-
pocnycku. OHE cayXKatr AJast TPAHCIOPTHPOBAHHS AOGHITOro ToJe3-
HOTO HCKONaeMOro U NOpoAbl Ha 3€MHYI0 MNOBEPXHOCTb; NOCTaBKH
Jglofed, o6opya0BaHNs, MaTepuasoB K pabouuM MecTaM; DDOBETDH-
Balllisl TOPHBIX BEIPAOOTOK, OTKAYKH BOJBI.

[lo0eoTO8KG — 3TO HpOBEJeHHE IUTPEKOB, BOCCTAWOUIHUX, OPTOB,
JeJISIIHX BCKPBITYIO 4acTh MECTOPOXKJAENHs HA BbIeMOUlbIe YYacTKIL
(sraxu, 6.10kH, naye T, cTo6h ).

BrieMOUHBIl YYaCTOK, B CBOIO OYepelb, MOATOTABIMBAIOT K OUH-
CTHOH BbieMKe Hape3HbIMH BbIpaGOTKaMH (MOJ3Ta)KHble BEHTIJISALI-
OHIIbIC LUTPEKH H Ap.) MyTeM pasjieseHHsl ero Ha OTHe/bHble YACTH:
NOJ3TaXKH, CJIOH, YCTYIIhl, KAMEPH, HeJHKH.

Ouuctras gvlemKa — 3T0 TEXHOJOTHYECKHH IIPOLECC H3B.JEUeHHS
pyADLI H3 BBIEMOYHOTO yyacTKa ¥ YNpaBJeHHS TOpPHBIM JaBjeHHEM
B OUHCTHOM IPOCTp AHCTBE.

s nianoMmepro#i u addekTHBHON paspaloTKH MeCTOpoKae-
HHs HEOOXOAMMEL: cTporasi yBsI3Ka BO BPEMEHH H HNPOCTPaHCTBE
BCKPBITHS, NOJArOTOBKH H OYHCTKH BBHIEMKH; 00€cneuyeHHOCTb pYyaI-
HHKa (WIaxXThl) JOCTATOYHBIMH 3aI14CaMH BCKPBITOTO, MOArOTOBJEH-
HOTO M TOTOBOTO K BbIeMKe MOJIE3HOTG HCKONaeMoro.



Bekpoitoimu naspiBaloT 3amacel IM0J€3HOTO HCKONAeMoOro B Mec-
TOPOXAEHHH HJH ero 4acTH, PacCHOJIOXKeHHble BBIE BCKPbIBAIOIHX
HX BbIpabOTOK (KBEpILIJIAaTOB HJIH LITOJIEH).

ITod20T0B8A€HHOIMI HA3BIBAIOT 3aMacbl BBLIEMOUHBIX YUYaCTKOB,
B KOTOPHIX MOJHOCTBIO IPOiJelibl MOJArOTOBHTeNbHbIE BBIPabOTKH,
IpeAyCMOTPENHbIe IPHHATOR cHcTeMOol pa3paboTKH.

Toroseimu K BhHEMKe Ha3bIBAIOT 3anachl BHIEMOUHBIX YYacCTKOB,
B KOTOPHIX HOJHOCTBbIO NpOHJeHH HapesHkle BLipaboTkH, HeoGXo-
JUMBIE IJIsT HAa4aJja OUYHCTHON BHIEMKH.

Hamyue 10CTaTOYHOTO KOJHUECTBA BCKPHITHIX, I[OATOTOBJEH-
HBIX M TOTOBHIX K BHIEMKE 3alacoB o0ecreyHBaeT pe3epB BhieMOU-
HBEIX YY4aCTKOB Ha CJAyuyal BpeMeHHOro mnpekKpauieHHss paboT no
BCKPHITHIO H HNOJAFOTOBKE; 3amac BpeMeHH AJS 3KCIAYyaTauuoHHOR
pasBeAKH yacTell MeCTOPOXKAeHHs, BBOJHMBIX B IKCHJAYyaTaLHIO.

2.1.2. PASJEJIEHHE IHAXTHOTO NOJIS HA 3TAXXH (ITAHEJIH)
H NOPAAOK HX BBIEMKH

IaxTHOe moJse pa3iensoT MOATOTOBHTENbHBIMH BLIpaGOTKaMH Ha
3TaXKW W.IH Malesu.

Jraxc — 370 YacTh WAXTIOrO MOJSI, OIpaHHYeHHas NO MaACHHIO
OTKATOY!IBIMH H BCHTHJALHOHHBIM TOPH3OHTAMH, a MO0 NpOCTHpA-
HUK — IpallHllaMK HIAaXTHOTO MHOJIA.

Ilgne 1o — yacTh 1IAXTHOFO MOJISL IPH TOJOrOM 3aJjeraHuu Io-
JIe3HOTO HCKOIIZ2eMOTO, OTPAaHHYEHHAS B IJaHe [aHeJIbHBLIMH IITpe-
KaMH.

[To uncay oxnoBpeMeHHO pa3pabaTbiBaeMBIX 3TaxeH pasiHua-
IOT OJIHO-, IBYX- H MHOTO3TaKHYyI0 pa3paboTKy.

Uucno opHOBpeMeHHO paspabaThiBaeMBEIX 3TaXKed 3aBHCHT OT
YCJIOBUH 3aJjleraHusl MeCTOPOXKIEHHS, NPUMEHSEMOH CHCTEMBl pas-
paboTKH H TOfOBOH NPOH3BOAMTEJNBHOCTH PpyAHuka. Heobxomu-
MOCTb OJHOBpeMeHHOH pa3paboTKu ABYX H 6oJiee 3TaxKell BHI3LIBA-
eTcs Tpe6yeMbiM o0beMOM rofoBo#i ao6buu. Ho He BCsikue rOpHO-
re0/IOTHUECKHE YCJIOBHS M He KaX/Jas cHcTeMa JAONYyCKaloT OYHCT-
HYIO BbIEMKY Ha HeCKOJBKHX 3Taxkax. DTaxH, KaK IpaBHJIo, oTpa-
0aTLIBAIOT B HHCXOASAIEM INOpsJKe, HayHHAasl C BEPXHHX.

Pasmeprl maxTHBIX NOJIeH YCTAaHABJIHMBAIOT HCXOASt H3 TEXHHKO-
9KOHOMHYECKHX ToKasaTesefl. Ha pyaHbIX MeCTOpOXKIEHHSX NJHHA
LIaXTHHIX noJell B cpenneM cocrabasiet 0,5—2 kM, npu paspabor-
Ke KPYTHBIX MEeCTOPOXKAEHHH 10 5 KM.

Omnpegensiss pasMephl INAXTHOTO NOJsS, HCXOAAT H3 TOrO, 4TO
yBeJHYeHHe JJHHBl LWIAXTHOTO IOJIS IO03BOJISIET COKPATHTh 3aTPaThl
Ha NpPOXOAKY, 060pyJOBaHHE CTBOJIOB H OKOJOCTBOJBHEIX BHIPaGo-
TOK, CTPOMTE/NbCTBO ITOBEPXHOCTHBIX COOpYXKeHuHH Ha 1 T 3amacos.

Oxnako ¢ yBeJHYeHHEM pPa3MepOB INAXTHOrO MOJA YIJHHSETCS
paccTosiiie TpaHCIOPTHPOBAHHA pYAH, MaTepHajoB, o00opyroBa-



HYsl, YBEJMYHUBAlOTCA Pacxojbl Ha PEMOHT H MOAJEpXKaHHE BbIpa-
6OTOK, YCJAOXKHACTCS M YAOPOXKaeTcs BEHTHJALHS.

[TosTOoMy ONTHMANBHBIM SABJsSIETCS TaKOH pasMep WAaXTHOro Mo-
Jisi, TP KOTOpPOM o0uiasi cyMma 3aTpar na | T n3sJieueHHBIX 3ana-
coB OyaeT HauMeHblIeH.

B ka»a0M 1WaxTHOM MOJj€, KpoMe OCHOBHOTO MOJLBEMHOTO CTBO-
Ja, IPOXOJSAT BCIIOMOTATEIbHLIE.

Boicora sTadca — »to paccTOSiHHE TO BEPTHKAIH  MEXAY 0OpO-
eKIHAMH Ha BEPTHKAJbHYIO MJIOCKOCTb 3TAXKHBIX OTKATOUHBIX H Beli-
THJSIIIHOHHBIX TOPH3OHTOB.

[lpn paszpaboTke pyAHLIX MeCTOPOXKAEHHH BBLICOTY 3Ta)ka yalle
Bcero npuHuMalT ot 30 10 100 M.

Ha Bei6op BBHICOTHl 3Ta)Ka BJAHUSIOT MOUIHOCTb, AJHIA H YrOJ Ma-
JeHHsT MecTOopoXKJeHusl; (U3HKO-MeXaHHUecKkHe XapaKTepHCTHKH
Pyl B BMEINAOUX NOpPOoJ; cCHCTeMa pa3paboTKH; 3aTpaThl HA NMPO-
XOJIKY NOATOTOBHTEJbHBIX BLIpaGOTOK OCHOBHOTO FOPH30HTA.

VBesnueHHe BLICOTH 3TaXKa MO3BOJISIET COKPATUTh 00BbEM H CTOH-
MOCTb paboT MO BCKPBITHIO M NOAIOTOBKE 3amacoB PyIbl, TaK Kak
He3aBHCHMO OT €ro BLICOTH MPOXOAST OAHU U Te Ke BhIpabOoTKH.

BMecrte ¢ Tem yBenuuYeHHe BBICOTHI 3Taxa NPHBOINT K pPOCTY
Pacxo;10B HA OYHCTHYIO BHIEMKY.

YBesyueHlle BBICOTH 3TaXKa OrpaHHUNBAETCA TOPILIM 1aBJeill-
eM B OUMCTHOM MmpocTpaHcTBe (06pylleHHe 60KOBBIX MOPOJ H ME/K-
AYKaMepHBIX I1EJIHKOB).

BrieMKy RO BceMy NPOCTHPAHHIO TPHMENSIOT B TeX cayydass,
Korga Heo6X0oIMMO J10CTHYbL MaKCHMaJjbloro o6beMa 10661, OCO-
6eHHO ec/H HHTEHCHBHOCTb OUHCTHOH BBIEMKH B §J0KaxX HEBEJHKA.

BrieMKy 3Taxa 1 kaxjoro 6J0Ka B HaNpaBJeHHH najeHns (Boc-
CTaHlsl) OCYUIECTBISIOT NO CJEAYIONIHM CcXeMaM: CHH3Y BBEpX;
CcBepXy BHH3; KOMOHuHpoBalHas (CHH3Y H CBEPXY OTHOBpEMEHHO);
M0 APOCTHPaHHIO (IO Beeil BrICOTE 6/I0KA).

Ilpn pasieceHny mlaxTHBIX HOJEH Ha maHe I JJHHY nanenid
NPHHIMAIOT B COOTBETCTBHH C pa3MepaMH INaXTHOrO TOJS, WHPH-
HYy — B COOTBETCTBIH C TIPHMEHsEMBIM OOOPYIOBaHHEM .51 OYIICT-
#HbiX pabGor (50—150 M). [Tanenab pasgessioT Ha BBIEMOUIIBIE yua-
CTKI — CTOJNGL BHEMOYHH MY WITPEKAMH.

Hlupuna croaba (J1Inna 3aX0fKH, JaBLl) 3aBHCHT OT rOPHO-TEO-
JIOTHUECKHX YCJIOBHA I NDHHATOR MEXaHH3ALUUHM OUYHCTHBIX paborT.

2.1.3. MOPAOK OYUCTHOH BbIEMKH B 3TAXKE

Js ouncTioft BoleMKH 3Tax JeadT Ha GJOKH, KoTopble oTpabaThl-
BAIOT B ONipejeJIeHHOM mopsiike. Bricora 670Ka paBHa BHICOTE 3Ta-
xa. Jlanny 670Ka o MpPOCTHPAHHIO MPUHHMAKT o6buHO oT 30 10
100 M. B GoJblIHHCTBE cJIyuyaeB BOCCTalOLWHE PpacnojaraiT Ha
¢aanrax 6.0Ka, MOITOMY €ro JJTHHY OOBLIYHO M3MEpSIOT DACCTOs-
HueM Mexk1y HHMH. OHa 3aBHCHT TIpeXKJIe BCEro OT CHCTEMBI pas-



paloTKIi, MOIIHOCTH PYAHOro Teja It crmocoba JOCTaBKH A0GbITOH
PYAHL.

CylecIBYIOT 4eTbipe OCHOBHBIX TOPSJKA IOCJeA0BaTENbHOCTH
BbleMKl 0.IOKOB B 3TaxKe.

Hacrynarowuii nopsdox BbleMKH 0.J10KOB — OT CIBOJa K rpaHu-
LaM WaxTHoro noJs (puc. 2.1).

Ouncriyro BbleMKY HaunHaioT B 6.10KaX, pAcCNOJI0XKeHHbIX Y
WAXTHOTO C1BOJIA, ¥ (PPOHT OUHCTHRIX paboT noJBHraercst Mo Ha-
NpPaB/JEHHIO K TPaHHUAM wWaXxTHoro modasi. OTKaTO4YHLIA WITPEK A0
rpansy WAaxTHOTO MOJST MPOBOAAT OANOBPEMEHHO C DasBHTHEM
o'LCTION BULIRMKH B 6.J0Kax, IECKOJAbKO ONepekas €e, HJIH NoJ-
HOCTBIO 3aKalluHBAIOT A0 Hayaja OYMCTHOH BhleMKH. Huciao oauo-
BpeMenHo paspabarbiBaeMbiX GJOKOB NpPH HacTylalouel BHEMKe
ONpeaeIsiioT B OCHOBHOM pas3MepoM J00BINH B 3TaxKe.

[Ipumelienne HacTynmamomef BbleMKH 1eqecoofpasHo B LIAXT-
HBIX 105X GOMbIIOH AJMHHBI Ha Goiblinx raybuilax, OpH yCTOHUIl-
BBHIX BMELAOIIUX HOPOJax H pyJe.

Ortcrynaroujuii nopsdox BbleMKH O6JOKOB-— OT TPaHAN, TOJAS K
ctBoIy (puc. 2.2). OTkatourblfl WITPEK NPOBOAAT Hepej HayajoM
OUHCTHON BBIEMKH [0 TPaHHI ROJA.

Bnifop HacTymamolero HJAH OTCTYNAiollero MNOpPsAAKa BHIEMKH
6J0KOB B 3Taxe 3aBHCHT OT NMpUMeHseMOH cucTeMbl pa3paboTki,
crocoba BCKPBITHSA, PaclONOXKEHHsT BCIOMOTraTe bHLIX CTBOJIOB, CTe-
[eHH Pa3BeJaHHOCTH MeCTOpPOXKAEeHHUS.

Kombunuposannas eviemxa mnpeipcrabasier cobofi  coueranne
AByX npeasiaymux cxeM. OHa NO3BOJsAeT HCHOJb30BaTh JOCTOHH-
CTBa HacTynawouleif U OTCTynaroled BoleMKH.

O0Ho8pemennass solemka 3Taxa IO BCeMy TNPOCTHPAHHIO 34-
KJIouaeTcs B OJHOBpeMeHHOH paspaboTke Bcex 6JI0KOB B 3Taxke
(puc. 2.3). Bpemsa HauasMa H OKOHUYAHHA BbIEMKH OTAEJbHBIX 6J0-
KOB He COBIAajaeT, HO NPH AOCTHXKEHHH NPOEKTHOH NMPOH3BOAHTE/b-
HOCTM DYAHHKA OYHCTHAS BbleMKa HPOH3BOJIHTCS OAHOBDPEMEHHO BO
Bcex OJ10Kax sTaxKa.

2.1.4. CIOCOBbI BBIEMKH PYAbl

Pasznnuaior BaJOBYIO H CEIEKTHBHYIO BBIEMKY MOJIE3HOTO HCKOMae-
MOTO.

Banosoli 1a3bIBal0T COBMECTHYIO BbIEMKY HECKOJAbKHX pasHo-
BHIHOCTEH 111M COpPTOB pyasl B npepenax 6Joxka. K BanoBo#l otlo-
CSIT TaK)Ke COBMECTIIYIO BbIeMKY Py/Abl H HNYCTHIX NOPOJ, KOrjfa Mo-
cJeiHHe MPHXOAUTCS OTpabaTHBaTh BMeCTe ¢ pyAOH.

CenexTuB8HOl Ha3BIBAIOT BHIEMKY, TMPH KOTODOH pa3Hble copTa
PYAB (py1y 1 NYCTYH TOPOJAY) H3BJIEGKAOT U TPAHCIOPTHPYIOT
paszenblio.

OcymecTB/IeHHe BaJOBOH BBIEMKH 3HAYHTENBHO MpOILe, NO3TOMY
OHa uMeeT 0oJsee NWIHPOKOE NPHMEHeHHe.
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K npeuMyniecTBaM BaJoBOH BHIEMKH OTHOCAT BO3MOKHOCTb MPH-
MeHeHHs1 Gosiee 3h(PeKTHBHBIX CHCTeM pa3paboTku H CHAXenue
CTONMOCTH 1066 pyabl. OCHOBHBIM HeIOCTaTKOM Ba/OBOH BLIEM-
KH SBJAAETCS 3Ha4uTebHOe pa3yboKuBaHHe PYABI MYyCTHIMH MOPO-
JaMH.,

CesleKTHBHAS BHIEMKa TIO CPaBHEHHIO ¢ BajoBOH Tpebyer MeHb-
WHX 3aTpaT HAa CTPOMTEJbCTBO MPEANPHATHH TOH e NPOU3BOACT-
BEHIOH MOIIHOCTH Mo KoHeuHno# mpoaykuun. Ocobas sdpeKTus-
HOCTh CEJEKTHBHOM BBIEMKH AOCTHraeTcs NpH paspaboTke TOHKHX
PYAHBIX TeJ C UETKHMH KOHTAKTaMH.

K HefocTATKAM OTHOCHTCA yBeJMueHHe ce6ecTOMVOCTH Ao0biuH
BCJENCTBHE NDHMEHEHHsI CHCTEM ¢ HHU3KOH MPOH3BOJIHTENBHOCTHIO.

2.1.5. TOJOBAS NPOU3BOAHUTEJIBHOCTD PYAHHKA

CyuiecTBYIOT CJeAyiollHe cloco6bl onpele/eHns roJ0BOH NpOH3-
BOAMTEJNBHOCTH PYAHHKA (WAXThl): IO CpeiHeil HHTeHCHBHOCTH pas-
paGOTKH MEeCTOPOX/JEHHS (UIAXTHOTO MoJst), H3MepsieMol NOoHHKe-
HHeM (poHTa OYHCTHBIX PaboT, M/rOA; NO BO3MOXKHOMY ¢poHTY
(xosuuecTBY 6JI0KOB) OYHCTHOM BHIEMKH.

IIpOoH3BOAUTENBHOCTD PYAHHKA (THIC. T), paspabaThBaioLLero
MectopoxjeHne ¢ yriaom najedus 30—90°, pekoMeHayioT ompeae-



JSTb, HCXOAA N3 BeJHUHHBI MOHHXKeNHs (M/TOA) YpOBHSA OYHCTHDIX
pabor no dopmy.e

A — vlifesk ki Syky
| —-P

1

r;le v — cpe/liee TOA0BOe TOHHXKEHHE YPOBHS BBIEMKH, M; S — cpea-
Hsisl MJIOLAAb DYIHOTO 3Taxa, THC. M?; y — IIOTHOCTb PYAH, T/M3;
ki, kg, k3, ky— nonpaBounbie KO3(QHUHEHTH K BEIHYHHE TOLOBOrO
HONHIKEHHS COOTBETCTBEHHO B 3aBHCHMOCTH OT yIJa NMafeHHsd, MOLL-
HOCTH DYJAHOIO Tesd, NPHUMEHsSIeMBIX CHCTeM paspaboTKH M uHcJa
3Tael, HaxOIfIUUXCH OJIHOBpeMeHHO B pabore; ky - K03 dH-
LUHEHT H3BJeueHHs: pyAbl W3 Heap; P — kospdunuenr pasybo-
KUBAHHS.

T'ogoBoe nonixenne YpoBHS OUHCTHBIX paBoT B 3aBHCHMOCTH
OT PYAHOH MI0WAAH 3TaXKa MPUBELeII0 HHXKe.

Pyanas njoutaub, teic M2 . <4 4—6 6—12  12—20 >20
3HaueHHe MOHHAEHHH }POBHHA
OUHCTHHIX  pafoT B 3Tame,
m/rop, . . . . . . . 233 23-30 1725 13—22 9—15

[NonpaBouHele KO3 QPULHEHTH AJds YIJIOB NajeHHs,, MOLHOCTH
PY/HBIX Tel, MpUMEHseMbIX CHCTeM M YHcJda 3Taxed, HaXOAALIUX-
Csl OJ(HOBPEMEHII0 B OUHCTHOH BHIEMKe, NMpHBeJeHbl HHXKeE.

Yron maperust pyaHoro TeJa,

rpaayc . 90 60 45 30

HonpaBqubm Koaq@mmem 3 1,2 1,0 0,9 0,8

MoniocTh  pyaHoro Tesa, M <3 3—5 5—15 15—25 >25

TTonpaBouHbIit Koatp(pnunem k. 1,3 1,2 1,0 0,8 0,6
Cucreva pa3paGoTky TTonpaBounbt Ko3dduIHEHT Ry

C OTKpBITBIM OYHCTHBIM MPOCTPAHCT-

BOM, MarasHHHpOBaHHEM . 1,0

C o6pylieHdeM BMeI{aouHX nopon (6e3

cJa0eBoro obpyuredusa) . . 0,8

l'opu3oHTadbHBIE CJOH C 3aKJIa,1h0H 0,75

icao  sTasmeH, Ha\OASLHACS  OJHO-
BpeMeHHO B  pafore . . .o 1 2 >3
[onpasounet KO3 HUHERT k4 1,0 1,2—1,5 1,5—1,7

Cpennee 3naueHue pyAHOH miaowiajgd 3Ttaxa (Tbic. M?) NIpH BB
JepXKaHHOH ¢dopMe pYyLHOro Tesa onpeaensoT 1o dopmyJe

pI
oy -

n

rie S, — pyaias IIOWaAb {-T0 3Ta)a, ThiC. M?; 7 — YHCJIO ITaxei,



Ilpn caoxiof dopme

n

N ajth
S = 1=1

n

rie a, — nojjexkalliue M3BJeUYeHHIO 3alackl pyABl {-Fo 3TaxKa,
Y, — IVIOTHOCTb pyABl B i-M 3Taxe, T/M% h, —BbICOTA i-rO 3Ta-
Ka, M.

[MponsBomuTeIbLHOCTh PYAHHKA (THIC. T/rOA) C YIrJIOM mnageHust
zanexu a0 30° onpenensior no popmyJe

A =Sk, (Ki Dy 24, SR,

S, S, S,
rge S — ropusoHTaJbHas pyAHas IJOLIAAb, THIC. M%; K1, Ky, ..., Kn —
yaeJAbHBIfl BeC NMpUMEHsieMbIX cucTeM pa3paloTKH, HOJH eA.; a,
a,, ..., @n — NPOH3BOJUTENBHOCTh OUHCTHOrO 6JI0Ka (nmaHend) B 3a-
BHCHMOCTH OT NpHMeHsieMoii cucTeMel pa3paboTkH, T; Sy, Se, ...,

Sy — nnomans 6/40Ka (naHeaM) B 3aBACHMOCTH OT NpHMEHAEMO
cucteMbl paspaboTKH.

Pynnas naomanb, ThC, M2 k,

5-10. . . . . . . . . 0,3-0,27
10—20 .. . .. ... 0,27—0,23
20-50. . . . . . . . . 0,23—0,17
50—100 . . . . . . . 0,17—0,12
100—200 . . . . . . . . 0,12—0,09
200400 . . . . . . . . 0,09—0,06

>400 . . . . . . . . . 0,05

Ontumadbibie CPoKu oTPaBOTKU fonr 3aNACOB NPHHUMAIOT HCXO-
I U3 MHHHMAJbHBIX 3aTpat: AJS MECTOPOMKJIEHHH C pasBelaHHbl-
MH 3anacaMu A0 5—10 mMaH. T—B mpezneaax 10—25 ser; ¢ passe-
pauppiMu 3anacamu or 10—15 no 40—50 wMan. 1T— 15—40 ner;
¢ 3anacaMu or 50 MaH. T 1o 1 mapa. T (u 6osee) — 30—60 qer.

Cpoku CyuiecTBOBAHHS pYyAHHKA B 3aBUCHMOCTH OT TrOAOBOM
NPOH3BOAUTENBHOCTH H yCAOBHE pa3paboTKu mpuseiels B Tadl. 2.1,

Tatnanwuma 2.1

CpokH cayxObl pyAuKka (Jer) npH rayGuse pas3paGoTKH
IIpoK3BOAUTENbHOCTL PYA-
HHKa, THIC T,TORA MaJo#t HAH GAaronpHAT- GoAbLION IIJIH CJIOMMBIX
HBIX YCJOBRAX YCAOBHAX
50—100 3—10 4—15
100—200 4—12 5—18
200—500 5—15 6—25
500—1000 8—18 10—30
1000 12—25 <40




2.1.6. CABH)KEHHE BMEILAIOLWLUX MOPOJ U 3EMHOH
fIOBEPXHOCTH B PE3YJIBTATE BbIEMKH NMOJIE3HOTO
HCKONNAEMOTO

B pesyabrare oTpaboTKn 3amacoB MeCTOPOXKAeHHS oOpa3yiics
NyCTOTBI, KOTOpble 3aNoJHAIOTCA OOPYILAIOLIMMHUCS CO BpeMeHeM Mo-
poaaMu. DTOT npollecc HazwBaeTcsd CABHKeHUeM. HacTh TOJILI FOp-
HbIX MHOpPOA, 3aTPOHyTas NpOLECCOM CABHXKEHHS, HOCHT Ha3BaHlie
30HBI CABUKEHHS.

CaBHiKeHHe MOXKeT RbI3bIBATh IJIAaBHOE OCedaHHe 3eMHOIl 10-
BepXHOCTH 0e3 paspbiBa e€e CIJIOIINOCTH HJAH CONPOBOXKJIATbCS
3HAYMTE/bHLIMH CMEIeHHsIMH ¢ o0pal3oBaHHeM IPOBAJOB H 00py-
HIeHus.

B obnactu caBHXKeHHS Pa3/H4alOT 30HY OOpYILeHHs, B npeje-
JlaX KOTOPOH MPOUCXOIUT pa3pylLIeHKHEe MacCHBAa TOPHHIX MOPOL ¢ 06-
pasoBanHeM OT/JeJbHBIX KYCKOB H TJHG; 30HY TpellnHo0oOpaznBa-
IIHsl, rl€ CIVIOIIHOCTL MOpPOJA HapyuleHa TpellHHAMd, H 30HY M/1aB-
HbIX CABHKEHUH, B KOTOPOH HabJiofaeTcss NJjaacTHYecKas aedop-
Mauusa 6e3 pa3pnBa CHJAOWHOCTH nopox (puc. 2.4). O6pasoBaniie
30Hbl OOpYlUEHHS SIBAAETCSA XapaKTepHOH 0COGEHHOCTBIO CHCTeM C
obpyuleduemM BMelaounx nopox. Ilpu cucreMax ¢ 3akAanKofi oHa
OTCYTCTBYET.

IpanuunbIM yrJIoM orpaHHunBaeTcssi BCsl 06J1aCThb CIBHXKEIIHT
NOpoJd; NJOCKOCTb Pa3phbiBOB NPOXOAUT vuepe3 KpalHue BHELIHHE
TPEeUInHbl 114 3eMHOH NOBEPXHOCTH; YIJIOM CABHIKEGHHS Ompenetser-
€S 30Ha ONacCHBIX CABHMXKEHHH JJs NMOBEPXHOCTHHIX H IOJA3EMHHIX
POPHOTEXHHUYECKHX COOPYXKeHHH.

BesnunHa yriioB CABHKEHHS 3aBHCHT OT (DPM3HKO-MeXAHHUECKHX
CBOACTB TOpPOJ, CJOUCTOCTH, BOXOHOCHOCTH, YyIJa MajeHHsT MecTo-
poxjenns, rayOHHBl pa3paboTkd. [IpH OZHOPOAHOM CTPOEHMH MO-
PO 3TH YIJibl NIPHHMUMAIT B npeaenax 45—70° mnpu HeoxHOpOA-
HOM — 30—65°,

Ecan MOIMHOCTH 0TpalaThiBAEMOr0 MeECTOPONK/ACHHS He3Hadd-
TeJlbHa WJH pa3paboTKy BeAyT Ha OoJbuIol rJy6GHHe, TO CABIXKe-
HHE MOPOJA He JNOCTHraeT 1OoBepxHOCTH. ['y6HHY paspaboTku, npu
KOTOpPOH 0TpaboTKa TNOJEe3HOr0o HCKOMAaeMOro He BLI3LIBAeT C/ABH-

)i'd ) b/ i )

91 L |
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AeHHUl 3eMHON MOBEPXHOCTH, Ha3HBaT GezonacHoll. Ee onpenens-
10T 00 dopmy.ie

He=mks,

rie m — MOWHOCTh PYAHOTO Teaa, M; ks — Ko3adhduuuenr Gezonac-
HOCTH.

Kospodnuuenr GesonmacHocTH — OTHONIEHIE MHHHMAaJbHOH 6e3-
ONACHOH rAyGHHBI K MOLUHOCTH MeCTOpOMK/JeHHs; TIpH pa3paboTke
Mectopoxaenuil 6e3 sakaaaku ks=200, ¢ moaHoli cyxoit 3akaaj-
Ko#l ks=280, ¢ rugposakjgaikon ks=30.

[ToBepxHOCTHBEIE COOPYKEHHS H BCKpBLIBaWOLIHE BbIPa0OTKH pac-
1ogarajoT 3a npegejaMy 30HbBI CABHXKEHHS HJAH OCTABJASIOT MO HH-
MH OXpaHHble IeJHKH H3 pyas. Tak Kak (akTHYECKH YIJVIbl CABH-
JK€HHS MOTYT 0Ka3aTbCsl MeHbpLIe INPOEKTHBEIX, B LieJsix Oe3omacHo-
CTH NMOBEPXHOCTHBEIX COODYKEHHH M YCThEB CTBOJIOB MPHHATO OCTAB-
JATh NPeAoXpaduTesbHbie 6epMbl Ha paccrosaun 30—50 M ot rpa-
HHIbl 30HBl CIBHKEHHS,

[t npe1oTBpalleHus pa3pylleHu#l coopyXeHnilt u 06BEKTOB Ha
3eMHOf TOBEPXHOCTH OCTABAAIOT OXpaHHBe IEeNHKH (Y4acTKH PYyA-
HBIX Te]1, OocTaBjsieMbie [/ 3allHTH OT AedOpMaLHH TOPHBIX BHIpa-
H0TOK). I'paHHIEl OXpaHHOTO LeJHK2 ONpelesaioT NJAOCKOCTAMH,
TpPOBEACHHBIMH 107, YIJ1AMH CABHIKEHHS OT TPaHHI OXpaHsaeMoil
NNOMIAH.

IHupuua GepMel B 3aBHCHMOCTH OT KaTeropuit o0beKTOB yBe/H-
unsaerca ta 20 M — aas 06beKTOB | KaTeropuH (CTBOJIBI, KOMPBHI,
31aHHA NMObEMHBIX MAaUIMH; CJENBE CTBOJB H KaMephl MOABEeMHBIX
MaIIHH, OCHOBHbIE 3TaHHUS H COOpPYXKEHHs, BoxoeMsl); 10 M — mis
obpektoB Il karteropuu (BcrmoMmorare/abHble CTBOJBI IHAXT, Kanu-
TanbHBle PY/JAOCIYCKH, KBEpLLIaru, LITOJbHH, OTKaTOUHbIE WUTPEKH);
5 M —ans o6pextoB III kareropun (Gopra JAefCTBYIOLIMX Kapbe-
POB M Bble3/1Hble BHYTPHKAPbePHLIE 10DOTH; MOABE3JHbIE PYAHUYHBLE
2KeJe3HONOPONHbIE NYTH).

2.2. BCKPbITUE MECTOPO)XIAEHHUM.
CIOCOBbI BCKPBITUSA

BekpBITHE MECTOPOXK/AEHUH OCYLIECTB.ISIOT IVIaBHBIMH H BCIOMOTra-
1eJAbHBIMU BHIDAOOTKAMH.

I'nasreie BCKpbIBalOmHe BHIPAGOTKH (CTBOJIB, ULITOJbBHH) CJY-
JKaT JJst TPAHCIOPTHPOBAHHS NOJE3HOrO HCKOMAeMOre M HyCTOd
MOpOABl HA TMOBEPXHOCTb, BEHTHJSLHH, [epeMelleHns Jioael, 10-
CTAaBKH MaTepHaJsoB U 060pyAOBaHHUS.

PasMmepbl nomepeyHblX ceyeHHi IVIABHBIX BbIPAOOTOK JOJKHBI
COOTBETCTBOBATH INPHHATOH HNPOHU3BOMMTEJNBHOCTH H 00ecHeYHBaTh
nofavyy HeoGXOAMMOro KOJHYecTBa B03AyXa. CeueHHs [JIaBHBIX



BCKPLIBAIOUIHX BbIpa6oTOK YHHQHLUHPOBAHB A5 PA3IHYHOH r010-
BOH NPOHM3BOJAHTENBHOCTH H NMOJBEMHOrO 000PYAOBAHHA.

Bcnomoeareasnbie BoIpaGOTKH CAYXKAT AJ BEHTHJALHH, Tpatic-
nopra ofOpyAOBaHHs, a TaKxe B KauecTBe JAOMOJHHTENbHOTO Bhi-
X0/Ja Ha MOBEPXHOCTb.

B 3aBucHMOCTH OT MecTa pacNoJOXKeHHs IJIaBHLIX BCKPBLIBAIO-
LIHX BHIPA6OTOK cMOCOOBl BCKPHITHS MECTOPOXK/AEHHSA pasiensior
Ha MpocThle H KOMOHHUPOBaHHbIE.

K npocteiM cnoco6am  OTHOCATCST BCKPBITHS: BepPTHKaJJbHBLIM
UIAXTHBIM CTBOJIOM MO PYAHOMY TeJjly, 110 MOpPoAaM Jesxkadero 60ka,
10 mopoaaM BHCAYEro HOKa; HAKJOHHHIM IIAXTHBIM CTBOJIOM MO MO-
poraM Jjexaudero 6oka u Ha (aaHrax MeCTOPpOXKAEHHS; BCKDBITHE
WITOJIbHEHA 1m0 PYJAHOMY Tejy, MO Nmopojam Jexaudero 6oKa, o mopo-
aM BHcsidero 60xa.

Kom6unupoBaHHbie crniocofbl coueTaloT ABa uWJau Oosee crocola
BCKPBITHSI, HAPHUMeEp: BePTUKAJbHBIH WIAXTHBIH CTBOJ C NOBEPXHO-
CTH C NEPEXOJOM B BEDTHKAJNBHBIA CJENOH CTBOJI; BEPTHKAJbHLIA
HIaXTHBIA CTBOJ C MOBEPXHOCTH C MEPeXoj0M B HAKJ/JIOHHBIH cjenod
CTBOJI; IUTOJBHSI C NEepexoioM B BepPTHKAJBHLIH CJenol CcTBOJ;
LITOJbHSA C NepexoioM B cJeno#l HaKJOHHBIHA CTBOJ.

BekpeiTHEe BEpPTHKAJbHBIM CTBOJIOM IO PYAHOMY Tesy HNPHBOAHT
K HeOOXOAHMOCTH OCTaBJATb OXPAaHHBIE LEJHK 3HAUYHTEJBbHLIX
pa3MepoB.

Hawubosbmee pacrnpocTpaHeHnHe NPH BCKPBITHH KPYTHLIX PYAHBIX
Tean MOJYYHJO0 pacloJioXKeHHe IIAXTHOTO CTBOJA B NOPOAAX Jexa-
yero 6oka 3a 30HOH WX caABUXKeHHs (pHc. 2.5).

BepTuka/abHBI# CTBOJ B NOpoAax BHcsgyero 60Ka NPOXOIAT BHE
30HBl cABHXKeHHSA. [Ipu TMPOXOXKAEHHH B 30HE CIBUIKEHHS OCTABJSA-

Pyc, 2.5. Cxema BCKPBITHS BEPTHKAJb-
HBIM CTBOJIOM:

7 — OTKaTOYHBIM IUTPEeK BhlilleJexallero 3Ta-
XKa; 2 - raaBHBIA CTBOJ B NOPOAAaX BHCAYElO
60Ka, 3 — OTKaTOUHbIHl ITPEeK HHMHEro 3Ta-
XKa; 4 — KBepluJar; 5 — rapgelfl CTBOJ B 1O-
polax Jexadero G6OKa; 6 — rpaHulla 30HbI
CABHXXEHHS

Puc. 2.6. CxeMBl BCKPHITHA HaKJOH-
HBIM CTBOJIOM B JeikadeM GOKY MeCTO-
POXKAEHHA:

!/ — raaBHBI NOXBEMHBIH CcTBOA, 2 — BCHOMO-
ratesJbHbId HaKJOHHBIA cTBOJ Ha Gdnadnre Me-
CTOpOXAeHus, 3 — Ksepuinar



10T OXpalHb ueank. Iror cnocol NPHMEHAOT B TOM caydae, KOr-
LA CJOMKIIO 3a/]0XKH1b LIAXTHBIH CTBOJI B Nopojax Jexauero Goka
113-32 HAJHYHS BOJOHOCHBIX TOPH3OHTOB, BOJI0EMOB HJH KPYNHBIX
COOPYHeHHi Ha NOBEPAHOCTH.

OcCHOBHBIMI NEAOCTATKAMM NPOXOMKAEHHS CTBOJA B HOPOAAx
Bucsiyero Ooka sBasiorcsd Ooabmas (o0masi) AjaMHA KBepPLUJIAron
0pU PACHOJIOXKEHHH CTBOJA BHE 30HH CABHKEHHS H HeOOGXOQUMOCTb
OCTaBAATL OXpaHilble WeJIUKH MpH 3a10XKEHHH CTBOJA B 30HE CABH-
JKEHHS.

Bepruka pHbil CTBOJ, NepeceKkaloluil pyiHoe Te10, NMPHMEHS-
10T TPH BCKPBITHH NOJOTHUX 3ajexkelt, a Takike npu pa3paboTke
KpyThiX TOHKHX uJ. [IpeumymnecTBoM RaHHOTC crnocofa sBASETCS
neGosiplias AJHHA KBEpPHIIaroB; HEJOCTATKOM — HEOOXOAMMOCTh
OCTaBJSATh OXPAHIbI LHeTHK.

BepruxapHblll WIAXTHBIA CTBOJ HA (JlaHre MecTOpOXAEHHS pac-
[OJIaraT NO JIMHHH ero IPOCTHPANHS BHE 30HBLI CIBHXEHHHA. DTOT
cnocof MPHMEHSIOT, €CAH HaNpaBJeHus NOA3eMHOr0 H IOBEPXHO-
CTHOrO TPAHCHOPTHPOBAHHSA PYABl COBMNAAlOT, a TaKiKe HpH He-
60/1b1IOH ATHHE 32JI€2KH 1O NPOCTHPAHHIO.

Haknonuwil waXxTHe ¢TBOJI B mopojaax Jexauero 6oka 3a-
KJAaABIBAIOT BHE 30HBI CIBHMIKEHUS MOJ YIJAOM PaBHLIM HJH MeHb-
WHM yIvia najeHuas pyaHoro reaa (puc. 2.6).

B cBsi3n ¢ BHeNpeHHEM CaMOXOAHOro 000pyIOBaHHS AJS NO-
CTaBKH H TPAHCMOPTHPOBKH DYABRl NPHMEHSIOT BCKPHITHE CHHPAIb-
HBIMA HAKJIOHHBIMH Che3JaMH.

B ropuctofi MeCTHOCTH MeCTODOXKAEHHH BCKDPHIBAIOT ILITOJbHA-
MH. ITOT cnoco6 no3BoJssieT B HanboJiee KOPOTKUH CPOK HadaTh pas-
pa0OTKYy MeCTOPOXKAEHHA ¥ BeCTH [AONOJHHTENBIYI0 pAa3BeiKy B
fpouecce poBejeliH UITOAbHH.

BcxpbiTHEe MECTOPOXKJAEHHS! 3TaXKHBLIMH INTOJNbHAMH BKDECT HpO-
CTHPAHUS [OKA3aHO HA pHc. 2.7.

OnHuM U3 BAPHAHTOB BCKPHITHA fBASETCA BCKPHITHE KANHTAJb-
HOM wWTONBHEA. DTOT cnocob obecneunBaeT JydliHe YCJOBHA TPaHC-
TIOPTHPOBKH I0JE3HOTo HcKonaeMoro (puc. 2.8).

K koMOGHHHPOBAHHBIM cniocaGaM BCKPHITHST IIPHOEralT mo reo-
JOTHYECKHM H TeXHHUECKHM npuunHaMm. Hanpumep npu Brinona-
JKMBAHUH DYAHOTO TeJa ¢ IIyOHHONH TNPHMEHSIOT BepTHKAaJbHBIHM
AUAXTHBIH CTBOJI € MOBEPXHOCTH M CJeNnod HaKJIOHHBIA CTBOJ.

Tlpu ray6oxoMm 3ajeraHuu pyAHOro Teja ray6HHA CTyHeHU
BCKPBITHS OTPAHUYMBAETCS TEXHHYECKOH BO3MOMKHOCTBIO HO1BEMHOH
ycTaHoBKH. B aToM cayuae ray6uHy Kaxaoil cTyNeHH BCKPHITHS TpIf-
numaror 600—1200 M (puc. 2.9).

BekpbiTie BePTUKA/ABHBHIM IHAXTHBIM CTBOJIOM C TOBEPXHOCTH C
MepexoJOM Ha BEPTHKAJBHBIA cJenofi CTBOJ NPHMEHSIOT NPH Ha-
KAOHHOM 3&JeraHHu PYLHOro Teja AJs YMEHblUeHHS NJHHBL KBep-
IIJaT0B HA HHXKHHX TOPH30HTax M IpH paspaborke Kpyromazaiwo-
EIMX PYAHBIX Tejl Ha Gonpwux raybunax (1200—1500 m). B atom



Puc. 27 Cxevma BekpwiThst oTaxkubiMg  Puc. 28. Cxema BCKPBITHS Kanurass-

o o
HWITOJBHSIMHA! HOH IITOJILHEH!:

!/ — 3T2)XN 18 IUTOMABHA HHXMKHEro 3Ta)a, 2 — / — KaNnTajdbHas IWTOALHA, 2 — CAENOH BLNO
3TaXKHbie UITONAbHH 3 — BCHTHAAIMOHHQA MOI ATeNBbHBIA CTBOA 3 — KAMHTAAbHBE PY-
HI10Abilsl, 4 — KdHATHAs Aopora JOLNY(K, 4 — BCHTUASALLHOHHAS HITOMLHS

ciayyae A/A BCKPHITHS CBepXr.1yGOKHX FOpH30HTOB (60.1€e 2,5 KM)
BMECTO OJHOrO IIAXTHOIO CTBO.T2 HPOXOAAT ABa, HO MeHbLLIEro ce-
yeHHs. DTO BHI3bIBAETCS HEOOGNOIMMOCTBIO NMPHHATHA Mep MO Npes-
OTBpaUIEHI0 APOSABJEHNH TOPHOTO [ABJEHMS [pH Tepexoje Ha
Goabiiine TJyOHHBL.

KoMGuuupoBaiHoe BCKPBITHE BEePTHKAJbIBIM  IHANTHLIM CTBO-
JOM C NOBEPXHOCTH H HAKJIOHUMIM CJENBIM  CTBOJIOM TIPHMEHANO]
IpH BHIMOJAXKHBAHHY DYHOrO 1€7a NO NaAelHo NJIH DaiH4YHH Ha
rayOube sasiexell, HMeOWHUX HAK.JIOHHOE H.IK ITO.10T0e 3aJjeraunle
(puc. 2.10).

BepxHOI0 YacTh MECTOPOKK €IS BCKPBIBAIOT BEPTHKAJIbHBIM
CTBOJIOM B BHcsiueM 60Ky a0 ray6unst 600—800 m. Hike mecra ne-
peceueHust pyAHOro Tesa B JexaueM 60Ky TIPOBOAAT HAKIOHHBIA
c/Jenoll cTeoJ, 060OPYNLOBAHHHIH cAMOCTOATEJNLHOR IO 'BEMHOHN ycTa-
HoBro#. [lepexox Ha HaKJOHHBIN cJeHoff CTBOJ BLI3BAH HEOOXOAH-
MOCTBIO MOABEMd B [ABE CTAAUH U CTpPeMJIeHHEM COKPATHTh AJHHY
KBEpUIJIaroB.

BeKpbiTHE HITONBHER W CJAENBIM CTBOJIOM NPHMEHSIOT, eCaH ie-
BO3MOXKIIO MO TeXHHYECKHM TPHUYHHAM HJIH Helesaecoobpasilo ¢ KO-
HOMHMY€CKOl TOUKH 3pEeHHsI BCKDBIBATh BCE MECTOPOMNKAEHUS WITOJb-
HAMH. B sTom ciyuae M3 HHXKHEH WITONBHH MPOXOAAT BEPTHKA/b-
HBIH MM HaKJAOHHBIN cTBOJ (puc. 2.11).

2.2.1. BbIBOP CIIOCOBA BCKPbITHS

Ilpn npoekTHpOBaHMH TOPHO-PYAHBIX NPEANPHATHH CHOCO6 BCKPDI-
THS MECTODOXKAEHHSI BBIOHPAIOT METOAOM BapHAHTA HAa OCHOBE TEX-
HHKO-9KOHOMHYECKOrO CPaBHEHHS B CJeAyolieM Hopsiike: BHOGOp
ABYX-TpEX BO3MOXHBIX BapHaHTOB; onpefeseHue 0O6HEMOB Toplo-
KanuTaJpHEX paboT no oToOpaHHLIM BapHauTaM (YKDYIHEHHDIE
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Puc. 2.9. CxeMa BCKPLITHS BEepPTHKAJb-
o HbIMH CTYINEHYaTHIMH CTBOJAMHU:

4 <. / Q 1 — cTBON ¢ TMOBEPXHOCTH; 2 — cJeuble CTBO-
N Abi, 3 — pynHoe Teao; 4 — KBepwwJar; §-—
| rpaHuua 30Hbl CABHXKEHHSA
o
S
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Puc. 2.10. KomGuHHPOBAHHOE BCKPLITHE
rayGOKHX TODH3OHTOB BePTHKAJIbHBIME
M HaKJOHHBIMH CTBOJIAMH:

1 — BepTHKaAbHLIH  CTBOA; 2 — HaKJOHHBI
CTBOJ; 3 — PYAHOE TeNo

“
Puc. 2.11. Cxema BCKPHTHA INTOJbHEH
H CJenbiM CTBOJOM:

1 — uTONbHSA; 2 — cAeNoil cTBOA; 3 — cJaeloi
HaKJOHHBI# CTBOJ

NoKasaTesi); NOJCYeT KamHTa/JbHBIX 3aTPaT H 3IKCHAYaTallHOHHBIX
Pacxoio0B, IIPH 3TOM OJMHAKOBBIE 3aTPAThl H PacXOAbl HCKJIIOYAIOT
H3 pacuera; IpH SKOHOMHYECKON PaBHOLEHHOCTH BapHAHTOB OKOH-
yaresbHbIH BEIOOP cnoco0a BCKPLITHS NPOH3BOAAT C YY€TOM TeXHH-
yecKHX (PaKTOpOB.

Haubosee 5Kk0OHOMHYHBIM BapHaHTOM BCKPBITHSI CUMTAeTCs TOT,
NpH KOTOPOM YJe/bHble CyMMapHbie NpHBeJeHHble 3aTpaThl OYAYT
MHHHMAaJbHBIMH.

Kamuranpuble 3atpatsl, (GHHAHCHPOBAHHE KOTOPHIX OCYLIECTB-
JIS€TCA 3a CYeT CPEJCTB KAmHTA/JAbHOTO CTPOUTENbCTBA, Pa3ielsioT
Ha IepBOHayYaJibHbIe H 3aTPAThl OyAyIIUX JeT.

IlepBoHauaJipHble 3aTpaThl — 34TPAThl  HA CTPOMTEJBCTBO PYA-
HHMKa (1axThl) A0 cAaud €ro B 3KcIiyaTanuno. K HEM oTHocHAT 3a-
TpPaThl Ha CTPOHUTENBbCTBO 3AAHMH M COODY:KEHHH, IIPOXOAKY CTBO-
JIOB, HITOJIEH, OKOJOCTBOJbHBIX [IBOPOB, NpOBeJeHHe KBEpILJIAaros.,
COOpYIKEeHHE NPHeMHBIX MJOLIaA0K, KalHTaJbHBIX pPYLOCHYCKOB,
OYHKEPOB H NOA3E€MHBIX APOOHAOK.

K sarparam Oyaymux JeT OTHOCAT KaNHTaJbHBIE 3aTpaThl, KO-
TOpBE NPOM3BOAAT B NEPHOJA 3KCIJyaTallHH pyRHHKa (yraybxa
CTBOJIOB, COOPY2KEHHE OKOJIOCTBOJBILIX JBOPOB, NPOBEJCHHE KBepIl-
JaroB M JAPYrMX KanHTaJbHLIX BbIpa00TOK Ha HOBBIX TOPH3OHTAaX).



Huasi yiobcrBa cpaBHHBAOT 3aTpaThl Ha MOMEHT CAa4u pyAHHKA
B 3KcnayaTtanuw. [lpiiseseniibie Kanutajblible 3aTpaThl B NMepHOJ
CTPOUTEIBCTBA PYAHHKA ONpefesiioT no dopmyne

knp.u :—‘k” (l +E” “)tCFD/:2 y

riae k, — nepBoliavajblipie KanuTajblble 3atpathl, py6; Eu.n — HOp-
MaTHBHBIA Ko3duilHenT mnpuBeneHHss pAa3HOBPEMEHHLIX 3arpar
(Eun=0,1); {crp — BpeMs cTponTesnCTBA PYAHHKA, JET.

IlpuBenenuvle xamnTajbHble 3aTparhl OYAYIIHX J€T, T. €. B Ie-
PHOA IKCHTyaTalli PYyAHIKA:
ks
(14+Eqn) 172 ’
rae ks-—3aTparel, Koropele OYAyT TPOHSBOAHTbCS —yepes £ Jer
nocjae claun pyAHHKA B SKCIIYaTauuio; {-—ITepuois INpUBEJeHHs
KaluTaIblibiX 3aTpaT (HepHoj, Onpeiesouiuii BpeMs BJIOKEHHS
3aTpat OT MOMEHTA Clauu PYAHUKA B 3KCHIYaTaLHIO).

K 3skcnayaTalHOHHBIM pacxojgaM, YUHTBIBa€MbIM TpPH cpaBHe-
HHH BapHaHTOB, OTHOCST PACXOJbl HAa NOAJAEpPHAHHE H PEMOHT Ka-
fIHTaJbUBIX BbIPpabOTOK, NOABEM NOJE3HOTO HCKONaeMoro Ha no-
BEpPXHOCTh, BOAOOTJ/IHB, BEHTHASAUHMIO H AD.

@opmysa yaelbHBIX CYMMAapHBIX [IPHBEJIEHIILIX 3aTpaT 1O Ba-
PHAHTY BCKPHITHS B 00MieM Caydyae AMeeT BHI:

_ E,‘(/gmueﬁ)_{_ fenks 3 ’

A b
rae E, — HopMatuBlbli Ko3¢duiuenr 3PpPeKkTHBHOCTH KaNHTaJb-
HbiX BaoxeHudl (Ex=0,12); A — npousBoauTeNbHOCTh PpYAHHKA,
Tolc. T/roa; B — GasaucoBble 3anachkl MeCTOPOXKAEHHA, T; 3 — CYM-

Ma BCeX 3KCIMIyaTaUHOHHBIX PacXofoB 3a MepHox oTpabOoTKH Mec-
TOpOXKAeHUs, pyo.

knp. 6

2.2.2. XAPAKTEPUCTHKA BCKPbIBAIOWUX BbIPABOTOK

PaboTel mo mpoBefeHHIO BCKPHIBAIOUIMX BEIPAGOTOK OTHOCAT K rOp-
HO-KamHTaJdbHBIM,

BepTtuka/JbHbie CTBOJBI OBIBAIOT NPSIMOYTOJbHOH, KPYIJIOA H 3J-
JUNTHYECKOH (HOpMBI.

ITnomane momepedHoro cevyeHHsr CTBOJIOB ONpenessieTcss MX Ha-
snauenneM. OHna 3aBHCHT OT raGapHTOB Kjereil, B KOTOphX Oyjer
NPOU3BOAKTLCA CHYCK M nogbeM pabounx; Marepuana u obopyno-
BaHHA; Fa30BOr0 pexuMa WAaXTH M KOJHYECTBA BO3AYyXa, HEOOXO-
JUMOro JAJIs NPOBETPHBAHHS NOA3EMHBIX BHIPaG0OTOK; HPOH3BOACT-
BeHHO# MOWHOCTH pyAHuHkKa. [Has ray6uuel paspaGorkun  600—
1200 m nuomanb nomepevHoro ceyexus (M2) BepTHKAJNbHOIO CTBOJA

F,=23,443,64,
rie A — Ipou3BOAUTENBHOCT PYANHKA, THC, T/TOA.



dopMy H pasMephl HONEPeYHOro CeueHHs HAKJOHHHX BHpabo-
TOK BHIOMpPAIOT B 3aBHCHMOCTH OT CBOHCTB NEPECEKAEMHIX NOPOA,
OKH1AeMOro TOPHOrO JaBJeHMs, CpoKa cayx06ul BepaboTky, ee
nasHauenus, rabaputoB obopynosanus. Ilnowans nounepednoro ce-
YeHHs HaKJOHHOIO CTBOJa (M?) ompejejisercs no ¢opmy.e

Fy=9,3+0,984.
HJIOIL(HIII) ONepeyHoro CeYeHuss Kpepuijaaron
FKB:4,2+5,4A.

Ceuenust BEHTHJASIMOHHBIX CTBOJOB IIAaXT AOJKHB TPONYCKaTh
HeoOXOAHMOe KOJIHYECTBO BO3JyXa C JAOHYCTHMOH ckopocTbio. Thu-
HOBbl€ CeYeHHsT BEHTHASAUHOHHBIX CTBOJOB LIAXT: NPAMOYTO/bHBIE —
16,8—18,5 M?; kpyrasie — 17,4—30,3 M2,

OKonocTBONBHBIE  ABOPH  IUAXT € NPOHU3BOAMTEJBHOCTBIO A0
1,5 MJH. T yCTPanBaioT MO TYNHKOBOH cxeme (puc. 2.12).

OKoNoCTBOMBHEI ABOpP BKJAKOUaeT B ceGf pas3judyHble RO CBOEMY
Ha3HAYEHNIO KOMIIEKCH TPAHCHOPTHHIX, KAMEPHBIX H BCIOMOTa-
TeNbHLIX BHPaBOTOK, 006eCneuHBalOMUX NPONYCK A0OHITOH DpYyABl U
HyCTO# TOPOJAL M3 IIAXThl Ha NOBEPXHOCTb, MNOCTYHAIOLIEro ¢ IO-
BePXHOCTH rpy3a, nepeMeliedye niofefl, a takxe paboTy BOAOOT-
JIHBA, BEHTHASLHH, SHEPIrOCHAOKEHHS.

Kondurypaiuio OKOJIOCTBOJIBHOTO JABOpA ONPeiefsioT CXeMOH
BCKPBITHHA MECTODOKAEHUA; UMCJIOM CTBOJIOB H THNOM MNOABEMOB
(k1€TEBOi, CKUNO-K/JAETEBOH HJAM CKHNOBOM); crocofoM TpaHCHOp-
THPOBAHUY TPYy3a Ha OKOMOCTBOJbLHEIA [JBOp (BaroHerkamu, caMmo-
XOJHBIMH CpDeACTBAMH HJH KoHBeliepamu). O6beM BEHPaGOTOK OKO-
JIOCTBOJIBHOTO ABOpa KoJeb.uercs ot 450 go 6225 M3 B 3aBHCHMOCTH
0T IOAOBOIT TPOU3BOAUTENBHOCTH NOABEMA,

O6muii o6beM KaMmep, NPHUJAETAIOMIHX K OKOJOCTBOJBHOMY IBO-
py (HacocHOH, 3JIEKTPONOACTAHIIHM, Aeno, GyHKepa ¢ A03aTOPHOH
u 1p.), cocrtasiser 50—100% o6bema OKOJOCTBOMBHOTO ABOpA.

22
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Puc. 2.12. Tynuxorbiit OKOJOCTBGJbHBIA ABOP WAXTH:
I — nopocGopiun, 2 - SNCKTPOBO3HOE Aeno; § — HacocHasd; 4 — MOACTAHUKSA



2.3. TOATOTOBKA IHAXTHOTIO noJas

[MonroroBkoit mwaxtioro nojsi (MECTOPOXKI1eHHs1) K OUHCTION BHI-
eMKe Ha3biBAlT pas.ieneiliie BCKPHLITOH ero uacTit na sTamil (naue-
JH) U BbleMOuHbIe yuacrkil (6J0KH, CTOJOb).

Ilpu paspaboTke KpPyTOTo HJAH HAKJIOHIOIO PYANOrO Tela ero
pasiensioT Ha 3TaXKH, NPOXOJAsT OTKAToulible IWTPeKH (OpThbl). DTax
pasaensior na OJ0OKH NyTeM MpoBeielinst BoccTawomux (puc. 2.13).

FopusoHTanbHbEle H NOJIOTHE 3aJeXH Pa3feNsioT Ha naHejJH ¢
MOMOLILIO NMaHeAbHBIX WITPeKoB. B c¢Boio oyepenb maHe H pasnens-
10T Ha cTOJOB BBIEMOUHBIMH LITpeKaMu (puc. 2.14).

Cnocof HOATOTOBKH IAXTHOTO TOJsi XapaKTepHayeTcs THIIOM,
KOJHYECTBOM H MECTOM pacllONIOKEHHS MOATOTOBHTENBHBIX BbIpa-
BOTOK.

CBoeBpeMeHHad MOITOTOBKA 3aMacoB NOJE3HOTO HCKONAeMOro K
OunCTHOH BhleMKe ofecneunBaeT (GpPoOHT AJA OUNCTHHIX paborT.

CronMocTbh n06BIYH pPYALl NPH OUUCTHLIX pabotax B 3—10 pas
HHXKEe CTOHMOCTH €€ 100bIYH H3 NMOJATOTOBHTENbHBIX BHIPaGOTOK.

O6pemM noAroToBHTEIbHHIX BHIPA0OTOK OLIEHUBAIOT ABYMS MOKa-
3aTeNAMH: YAeJbHBIM 0OBEMOM MOArOTOBHTENBHHIX paboT H Kod(h-
(pULMEHTOM MOATOTOBKH.

Yaenapubli 06beM NOIrOTOBHTENBHBIX paboT ompexessieTcss HO
dhopmyae

Vy=Tu/T,

rge Ty — KOJAHYECTBO pyAbl, AOGLITOH NIPH MOITOTOBKE YYacTKa K
OUHCTHOH BBleMKe, T; T — oblne 3amackl pyabl B y4yacTKe, T.

Kos¢hduunenToM nOArOTOBKH HAa3bIBAIOT OTIOUIEHHE OOIUel
ILJHIEl NOATOTOBHTEJBHBIX BLIpabOTOK (M) K NOATOTOBJIEHHOMY 3a-
nacy (Thc. T):

I e T ,/ A d
;

fot i PUGT Rl

Puc. 2.13. Cragun mOATOTOBKH K BHI-
eMKe KPYTOro pyAaHOro Tena:

/ — ctBOR, 2 — XBepmaar, 3 — wiTpex, 4 —
BoccTaomuii, /—I/V — staxu

Puc. 2.14. Craauu NOATOTOBKH NOJOTOH PyAHOH 3ajdexu:

I — 0cHOBHOH CTBOJ, 2 — BCHOMCIATEJABHBLIN (TBOJ; 3 -— IOTPeKH IJIABHOIO HAUpaBAeHUs; 4 —
naHeJbHple IMTPCKH; § — BblEMOUHLIC Wipeky [—/V ~ nanenn
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rae Xy —cyMMapiiasi AJiHHa TOATOTOBHTE/IbHBIX BbipaboTOK, NMPOil-
1

JElLIX Ha yYyacTKe B IIPolecce ero HOATOTOBKH K OUMCTHOH BbleM-
ke, M; T — obuHe 3amachl PyAbl B yuacTke, T, Tp— 3amacbl pyabl
y4acTKa, H3BJeKaeMble B TpOLecce NOArOTOBKH €ro K OYHCTHOH
BLIEMKE, T.

Uenm ke 3pauelue NpPHBEAEHUBIX [OKasaTesaed, TeM 3ddex-
THBHEe Croco6 NOATOTOBKH.

C moHHXKeHHEeM OUHCTHBIX MOPHBIX pabOT MOATOTOBHTEJIbHBIE BhI-
paboTKU BBIIOJHSIOT POJIb BCIOMOIATeJNbHBIX W BEHTH/ISUHOHHBIX.
O6umue pacxolbl Ha NOJfepKallie NOATOTOBHTENbHBIX BBIPa0OTOK
MOFYT B HECKOJIbKO Pa3 IpeBLICHTb CTOHMOCTb HX IIPOBEAEHHS
[Tosrovy npu BHGOpe MecTa pacnooxeHus BeIpaboTOK HEOOXOAH-
MO yUHTHIBaTh YCTOHYHBOCTD PYABl H NOPOA.

[lpu u3BJeUEHMH LEJHKOB, NOAJEPXKHBAOIIUX I10JTOTOBUTEb-
nble BeipaboTku, Tepsercst 1o 50% pyne. ITostomy moaroroBHTE/Ib-
HBle BHIpabOTKH cJaefyerT pacrogaraTh TakK, YTOOLL He OCTaBJATb
COBCEM HJH OCTaBJsITh MeHblIe PYABl B LeJUKaX.

2.3.1. PACNTOJIO)KEHUE BbIPABOTOK OCHOBHOTO
(OTKATOYHOTO) TOPH3O0OHTA

Ilpn kpyToM nageHHH PYAHOTO Tejaa BbolpaGOTKH OCHOBHOTO TOpH-
30HTa MOLYT GBITh DYAHBIMH (NPOHAEHHEIMH 1O pYyHAe), YAaCTHUYHO
pyZHbMH (MO pylde M mopoaM), NOJEeBHMH (N0 mopogam).
IIpH MOAroTOBKe TOHKOTLO PYAHOrO TeJd CTAPAOTCst OOBIYHO MOJ-
pHIBaTh IMOPOALI BHCSUEro H JiexKauyero GOKOB € TeM, 4TOOBl Aep-
KaTh pyAHOE Teso B cepeaunne 3abost (puc. 2.15).

Pynnele Tesa cpeaHell MOLIHOCTH  INOJArOTaBJAHBAIOT  PYAHBLIM
UJM 10JeBBIM HTpeKkoM (puc. 2.16).

IIpu moarotoBke MOIIHBIX 3ajleXefl NPUMEHSIOT KakK PYyAHYIO,
TaK H CMELIaHHYI0 NOArOTOBKY, KOTOpas MOMXeT OblThb LITPEKOBOH
HJIH opTOBO#l {pHuc. 2.17).

Ilpn wTpekoBOH NOATOTOBKE MNOTPY3KY PpYAB NPOH3BOASAT B
ITPpeKax, OPTH MPOXOJAAT Ha 3HAUHTEJBHBIX APYF OT JApyra pac-
CTOSHUSIX.

IIpu opTOBOK MOArOTOBKE NMOIPY3KY COCTABOB MPOH3BOLSIT B Op-
Tax, ITPEKH CJAyKAT JHIIb CPeACTBOM COOGIIeHHS.

K noaroTOBHTe/IbHBIM BbIpa6OTKAM OCHOBHOTO TOPH30HTA OT-
HOCsT Boccrawiue. Boccratoniue MoryT O6bITh HAKIOHHBIMH H Bep-
THKaJbHbIMH. BepThKasipHbie BoccraiouiHe —uesecooGpasHee MpH-
MEHSITb BCJIC/JCTBHE MEHbILEr0 H3HOCA KPeNH B PYAOCHYCKHOM OTie-
Aenun, 6osee ynoGHoro nepeMentenus Jwoaell. OQHaKO NpoiiTH Bep-
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Pyc. 2.15. Pacnoaoxenne sraxubix Puc. 2.16. Pacnonoxenne 3TaXHBX
IITPEKOB NPH MOATOTOBKE DYJHOTO  WITPEKOB INpPH NOATOTOBKE PYAHOrO Te-
TeJsa: Ja CpeiHell MOIIHOCTH:

@ — TOHKQYO, a— MAJQ\QULRQT O a — pyauHas HOA1QTOBKA, 6 — noJiepagd MOAro-

TOBKAa

THKANBHEIH BOCCT2IOWI B Npejesax PYAHOrO TeJa MOMKHO TOJbKO
IIpH 3HAUUTEJNbHOH €ro MOUIHOCTH.

Boccrawiive npiuMbikaloT K 60KaM OTKAaTOUHBIX BHPaGoOTOK,
uTO pesnaer Gojee Ge30nmacHBIM BHIXOM JIOJAeH B OTKATOUHYIO BHIpa-
60TKY HH2KHErO TOPH30HTA.

PacnoJsoxeHue BoccTalOWIIX A0JIXKHO obecrneduBath YA06CTBO H
6e30MacHOCTb AOCTYNa B OYHCTHOH 3a060H, MHHHMAaJbHYIO CTOH-
MOCTb HMX NpPOXOAKH H PEMOHTa, xOopolllee MNPOBETPHBAHHE OUYHCT-
HBIX 3a60€B.

2.3.2. BLIBOP CIIOCOBA NOATOTOBKH

Cnoco6 nmoAroTOBKH MeCTOPOXK/EeHHS K OUHCTHOH BHIEMKe olpeje-
JSI€TCSA: TOPHO-TEOIOTIIMECKHMH YCJAOBHSIMH  ero 3aJjeranusi (MoIl-
HOCTb, yToJl NajeHHusi, yCTOHYHBOCTE BMeIAIOUUX NMOPOA H PYILH,
riayOnHa 3ajeranus, reo/1oriueckHe HapylleHHs, HeEOOXOLHMOCTH
JIOTIOJIHUTEJIBHOH pa3BelK!l ¥ OCYILIeHHS H T. 4.); TEXHHYECKHMH H
3KOIIOMHUECKHMH YCJIOBHAMH Pa3paboTKH MECTOPOXKAEHHsS (TIpol3-

Puc. 2.17. Pacnonoxenue 3TaXHBIX
IITPEKOB NPH MOArOTOBKE MOMIHOH PYI-
HOH 3aJieXH:

a — pyaHas NOAT'OTOBKA: f ~ cMellaHHasA
IOATrOTOBKA




BOAHTEABIOCTh PYAIIIKA, THI npuMeisieMoro o8opyrnoBatiusg, CpoK
c1y#Obl BBIPaGOTOK, YCJOBHS [MPOBETPUBAHMA, LENHOCTh PYAH
HT ).

O6niul0 cnocod MOArOTOBKH MECTOPOXKAENHSI K OUNCTION BBIEM-
Ke onpeje/IsieTcst cXeMoil pacnoaoXkKeHus BhPaboTOK 0CHOBHOTO ro-
pH3OHTA.

Bosvokunie cxeMbl pacnosoxkenust BbIpaGoTOK OCHOBHOTO TOPH-
30HTd HAMEUYAIOTCS B KaXKJA0M KOHKPETHOM CJyyde B 3aBHCHMOCTI
OT TOPHO-TEOJOTHUECKHX H TeXUHUYeCKHX YCJOBHMH pa3paboTKH Mec-
TOPOXK 1€ U,

IIpn noAroToBKe MeCTOPOXAEHHH € MOILHOCTBIO DYAHOTO TeJa
ot 0,6—0,8 10 2 M MOAroTOBHTENbHLIE BLIPABOTKH OOBIUIIO PACTIO-
paraiot no pyae; 15—20 M —Kak 1o pyae, Tak H IO BMELIAIOLHM
nopoaawv; 6osnee 15—20 M —B JexaueM Goky no nmoponam. [lone-
Bas TNOATOTOBKA IPUMEHsIeTCS TakKe NMpH paspaboTKe pylh, CKIOH-
HBIX K CAMOBO3TOPaHHIO.

24. OCHOBHbBIE MPOU3BOACTBEHHBIE NMPOUECCHI
OYUCTHOHW BHIEMKHU

OuncTnas BeleMKa IpH JI060fl cuHcreMe pa3paboOTKH COCTOHT M3
TpPeX OCHOBHBIX NPOLECCOB: OTGOHKH pYAB (OTAesNelHe ee OT Mac-
CcMBAa W BTOpPHYHOe Jpofd.jeHue), A0CTaBKH (mepeMelieHue OTOHTOH
pyasl oT 3a60si A0 OTKATOUHOIO TOPH3OHTA); YIIPaBJI€HUS TOPHBIM
JlaBJIeHHEM.

Ou«ucrnoe npocrpancrs8o — NMpocTpaHCeTBO, obpasyoleecs B pe-
3yJbTaTe M3BJEUEHHS MOJe3HbIX HcKomaeMblX. OUHCTHOE mpocTpaH-
CTBO MOXKeT OBbITb OTKPBITHIM (HE HYKJAIUIUMCS B NOJJIEPKAHHK);
3aN0JHEHHbIM 3aKJ/JAaiKOH; 3aKpenJellHbiM; 3aH0JleHHHM 06pYILeH-
HBIMH [OPO/1aMH.

Quucrnoe 8otpaboTKu — BHpaboTK, 06pasyoolluecs B pe3yJb-
TaTe HeNOCPeACTBEHHOH BLIEMKH IOJE3HOTO HCKONAeMOro IpPH ero
Lobriue,

Ouucrrole paboror — paboThl 10 A06bUe TONE3HOTO HCKONAaeMo-
ro, NPpOU3BOJUMbIE B OUHCTHBIX BhIpaboTKax.

Or6oiika pyde. ITpu pa3paborTke PYAHBIX MECTOPOXKIEHHH Tpe-
ofsagaer oT6ofika pyabl € NMOMOIIBIO B3phIBUaThHIX Benlects (BB).
O¢pekTuBHOCTD OTGOHKH 3aBHCHT OT COOTBETCTBHS NapaMeTpoB
OypOB3pHIBHLIX PaboT TeoJOTHYECKHM H TOPHO-TEXHHUYECKHM YCJIO0-
BUAM MECTOpOXK IeHHUSsI.

Pasinualor ABa OCHOBHBIX €nocoGa B3PHIBHON OTOGOHKH: YAJIH-
HEHIbIMH U KAMEpPHBIMH 3aPsaAaMHu.

YIJYHEHHble 3apsiAbl PachoJaraioT B IINypax HJIH CKBAXKHHAX.
Iny6una mnypoB po 5 M, auamerp — ot 30 no 70 MM, HauGoJee
pacupocrpanen auamerp 40—50 mM. Illnyps AuameTpoM wMelee



40 MM OpuHMeNstioT MpH pas3paboTKe TOHKOMKHIBHBIX MECTOPOKT1e-
HUH.

CKBaXKHHbl 115 OTOOHKH pyabl HMelOT r1ybuny 6ogaee 5 M. Pas-
JHUA0P CKBaxuHbl Manoro auamerpa (30—90 mM) u GoJbiloro —
Gosnee 90 mm. Hauboaburee pacmpocrpaiieliie NOJYUYHJIH CKBaXKI-
bt guamerpoM 60—90 MM mpu pyaax cpeaHed KpemocTu U JHd-
metpom 100—150 MM — nipu Kpenkux pyipax.

Jlaist 6ypennst B3PBIBHEIX CKBAKHII NPHMEHAT neppopaTopsl ¢
COCTABHLIMH HITalraMu (liTaHroBoe OypeHile), MOTPyKible NHEB-
MOYAAPHHKH, CTAHKH WIaPOIIEYHOro i BpallaTelbHOro OypeHHs.

Bypenue nepdoparopaMu (pyuilbiMH, KOJOHKOBBIMH, TeJECKOI-
[IIMH) TIPHMENSIOT B 3a009X HEGOJBIIHX pa3MepoB, 00bUHO B PYA-
HBIX TeaaX MaJoH MOIIHOCTH.

Hust 6ypeuns wnypoB auameipov 40—60 MM npejHa3HaYeHLI
Gypusibible YCTAHOBKH C JABYMsl HJH TpeMs MOILUHBIMH mepdoparto-
MM Hd MHEBMOKOJECHOM XOJYy ¢ [MHEBMAaTHYeCKHM HJH JH3€JbHLIM
NPHUBOJOM.

Uuncno mwnypoB Ha 3260k

N == __an_pTl L]
JQu
rae g —yaeablsil pacxon BB, kr/m*; S,, — npoekrnas naomann

ceueHus 3abod, M?; 1} — Ko3QQHUIHeH] LNypa; j— BecOBOe KOJIH-
uvectBo BB, nmpuxoadineecss na eauHHUy IHHBI IINYypa, KO/M; dy —
KO(P(hHUHEHT 3aMO.UIeHHs] lINypa.

KonnuectBO pyaHoli Maccel (T), oTGuBaemofl B 3aboe OfHHM
KOMIIJIEKTOM LIy POB,

ﬂ:Slun]'\{kH/(l — P),

riie S§ —niomans 3abos, m?; [y, —raybuna wnypa, M; Y — IIOT-
HOCTb DyABl, KI/M?®; ky— Koadduuueur H3B.IeueHHS pyibl; - P —
Kos(hduuneHt pasyooxupanud. Ilpu onpeletenun KonuecTBa LIMy-
pos Ha 1 M? miomaan 3abosi HeoO\OIMMO YUHTHIBATL  UHGJO
GOHAXEIHBIX IIVIOCKOCTeH, MINPHHY 32605, KO3DPHUUEHT o]emocTH
pyanl u THn BB.

Heo6xoanmast a1nia mmypoB 14s o16ofiki 1 M? ropuoll Macchl
B ourctunix 3ab0sn (BB -~ avvonur Ne 6KB) ¢ asymsa oGuaxen-
HBIMH IJIOCKOCTSAM'T NpH luupnie 3atos 2,5—3,5 M npuseena B
Tabam.- 2.2.

B sasucriMocrt oT mmpHELL 3a60s BBOJAT cJeAyloLlue Nonpa-
BOUHBIE KOG dHLMeHTH £ 105 ompeje’eHus AJAHHbBI IITYPOB.

lupuna 3atos, ™ .. <25 2,5—3,5 3,5—5,0 >b
[Tonpasounsiii ko3 puUHEHT :
Lo L. 1,5 Lo 0,85 0,80

B ouicrnnx 5a005X ¢ 1peMs 0OHaKeNIbIMI IIOCKOCTSIMI npH-
BejJenuble aliHble caeayer yMnoXXuTb Ha koadouuueur 0,65.
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B saBucumoct or mpuMmeHsieMbix BB nns ompenenenus AAHHEBI
uInypos cjaelyeT BBOJHTH NOMPaBOUYHBIH KOIDOHIHEHT Raa:

IMTonpaso«-
Tun B3pLIBHATOCO BEULECTBA usti Ko3pdu-

LHEHT le“
Herowur M . . . . . . . . 0,82
I'pawyaur AC-8 . . . . . . . 0,89
AmMoHan BogoOyCTOHYMBBIX . . . . 0,90
Tpauymur AC-4 . . . . . . . 0,98
Avmonur Ne 6KB . . . . . . . 1,00
Fpauymur M . . . . . . . . 1,15

[lInypoBas orboiika obecneuuBaeT xopollee ApoG/eHHe PYASsI,
MHHUMAJIbHBIE NIOTepH H pa3yboKHBaHHE.

Ot60#iKa B3pLIBHBIMH CKBAXKMHAMH [OJYYMJIa LIHPOKOE pac-
npocTpaHeHHe MpH paspaboTKe MeCTOPOXKAeHHH cpegHed u 00Jb-
IIO# MOLIHOCTH.

Bpamarensuoe GypeHue TBEepAOCIIABHBIMI KODOHKaMu MpH-
MEHSIIOT npu KodhduuHeHTe Kpemocti nopon f=C6--8. CraHkamu,
06OpY/JI0BAHHBIMH KOJIOHKOBBIMH  3JEKTpocBepJaaMii, GypAT CKBa-
wauel fuamerpoM 50—100 mm u ray6uroit 10—40 M.

YaapHo-BpaulaTejsbHOe GypeHHe B HacToflllee BpeMs sBJARETCH
OCHOBHBIM CHOCO60M OypeHHS CKBaKHH He6o.bLIOr0 JHaMmMeTpa
(45—90 mwm), ray6unoft 10 30 M B Kpenkux H cpeaHeil KpPemocTH
Mopojax.

3a pyGemowm (Ilseuus, CHIA, Kanaga) noayduau pacmpocrt-
paHeHHe CcaMOXOnHble OGYpPOBHE CTAHKH Ha MMHEBMOKOJECHOM XOAY
¢ MOUIHBIMH KOJIOHKOBBIMH mepdoparopaMu Aas OypeHHSA CKBaMKHH
nuamerpom 48—70 MM, ray6unoit 10 30 M.

B KpenmnkHX M BecbMa KpENKHX HOPOJAX NPHMEHSETCS MHEBMO-
ynapHoe Gypenne (ray6uHa cksaxuu Gosee 12—15 m). Bypenue
Ha OTEeYeCTBEHHBIX PYJHHKAaX BHIMOJHsAeTcs cTaHkaMu cepuét HKP,
JIIIC m np. Huamerp ckBaxun 95—180 mm, ry6una 6ypenus
no 60 M.



Miunnmaaslisie pasMepsl 6ypoBbeIX KaMep AJist Oypelusi TOPH30H-
TaJblIbIX CKBaXHI: BbicoTa 2 M, wupuua 2,5 M, pauna 3—3,5 M,
MPOH3BOITEIbHOCTL NHEBMOYAapHOro Oypenuss 7—30 m/cMeny.

[Ipu Oypeniin KpemkHX H BecbMa KPENKHMX I[OPOJ HPHMELIOT
Takxe Iapoueudoe Oypenue. Bypenue ocylIeCTBAAIOT NPH NMOMOULH
crauka DUI-145 ¢ auamerpom ponora 145 mMm. I'nyGuHa OypeHHst
50 M. [IpousBoguTenpHOCTh cTanka 14—18 M/cMeny.

[Ipn ckBaxKHIHOH OTOOlKe npIMENAIOT B3DbIBAHHE HA OTKPHI-
TO€ IPOCTPAlCTBO HJAH HA paHee OTOGUTYIO PYAY HJH OOPYILICHHYIO
nopoay. HaunbGonbmee pacopocTpaHeHue TNOJYYHJIC MHOTOPsIHOE
(2—6 panoB) xopoTKoszamenseHiioe (15—20 mc) B3pbiBallde KOMII-
JeKTOB cKBaxKHH. CKBaXKHHBl B CJIO€ PACNoJaraioT NapajjelbHo,
BeepooOpasilo uJaH B BUAe myuka. Pazauuamr OTOOHKY BEPTHKAJh-
HBIMH, HaKJOHIBIMH H TOPH30HTAJbHBIMH CJOSIMH.

IIpu orfofike BePTHKAJBHBIMH MapaJieJbHBIMH HHCXOASUIHMI
H BOCXO/JfILIUMH CKBa)KHHamu OypeHHe OCYLIECTBJASIOT H3 BypOBBHIX
KaMep, NpOfileHHbIX HA DACCTOSHHH, PABHOM TOJIIHHe OTOHBaeMoO-
ro CJ05.

BeepHble HHCXOASIHE M BOCXOASLIHE KOMIIEKCH OYypOBBIX
CKBaXKUU OYDPAT M3 MOJAITAXKHBIX BHpaboTok. BedenctBue 3daun-
TEJBHOTO COKpalleHHs AJHHB OYPOBBIX BBIp2aGOTOK H BO3MOXKHOCTH
OypeHHA HEeCKOJbKHX CKBaxKHH C O/HOIl yCTaHOBKH 6ypoBOro CTaH-
Ka BeepHOe pAaclo/I0KeHHe [O0.1yYHJ0 LIHPOKOe pacIpoCTpaHeHHe.

C umeapro yBesaHYeHHs! TOJILIIILI OTGHBAEMOrO CJIOS H yMeHblle-
HUA o6beMa Hapes3HbIX paboT, NOBHIUENHS NPOH3BOAUTENbHOCTU
Oypennst npHMeHsioT cOaHXKeHHOe mapa.lJjespHoe (MydyKoBoe) pac-
noJioKeHne ckpaxuid. KOMO/MeKThl cKBakKHH OypsAT Ha pacCTOSHUH
20—30 cM ozuH OT Apyroro.

Has oT60HKH pyobl TOPH3OHTAJBHBIMH CJOSIMH CKBaXKHHBI 0Y-
PAT H3 Kamep HJH TFODH3OHTaJbHEIX BEIpaGoTOK. BypoBrie BhIpa-
60TKH NpPOXOAAT U3 BoccTaloliux. CKBaXKHHBL B CJO€ PachoJarainT
napaJesbHO HJIH BEEPOM.

ITpu orGoiike BepTHKAJbHBLIMH CJIOSIMI YHpPOLIAeTcsl TepeMerie-
HHe OYPOBLIX CTAaHKOB [0 TOPH30HTAJBILIM BHIPABOTKaM.

Ilpn mapaJ/ieJlbHOM DPacCHOJOXKEHHH CKBAXKHH HX UHCJIO MOXKHO
ONpeAeHTh M3 pacyera 4—6 M? miowajxu 6ypoBofl 3axoiku (Ka-
Mepbl) Ha OAHY CKBaxKHHY. OGBIUHO paccTOsiHHE psifa CKBaXHH OT
00Ka 3aXOAKH (KaMepbl) HJIH OT KOHTAKTOB C BMEUIANIIMMH MO-
ponamu cocrapasetr 0,4—0,5 m.

Ilpn nmapa..1eIbHOM pacmoJiOKEeHHH CKBAXKHH HUX CYMMapnyi
AMURY (M) ompezesdioT mo dopmyse

L=4B (h — hs) Wyqo/nd2510%,

raie B —mupuna or6uBaeMoro cijos, M; i — BbicoTa (AJMHa) cJos,
M; h; —BBicOTa (IWIHpHHA) 6YpoBOfl 3aXOAKH HJAH Kamephl, M; W —
JIHHUsA HauMeHbluero compotumjenuss (JIHC), coorBerctByIOMIas
TOJIIHHE OTOHBAEMOTO CJOf, M; Y — IUIOTHOCTL DPYAB, T/M%; go —



yaedplibit pacnol BB ua or6ofiky no nopvaTHBHBIM WM OPaKTH-
YeckirM JallbIM, KI/M; ¢ — TiaMerp CKBaXKIIIbI, M; § — MJIOTHOCTD
BB B ckBaxuue, rr/M ; 2 — kod3QpdUIlHENT HCTO.1b30BAHHA DI
ckBaxKnn mox 3apsin BB (0,75—0,8).

Yieno ckBaxcni B 6ypoBoil 3axoake (Kamepe) Haxoaar mo ¢op-
MyJsie

no=~LI[h— (hy+1)],

rae lo=1-<-1,5— BesnunHa HenoOypa CKBAXKHH, M.

Paccrosrnine Mex1y COCeIHHMH CKBaXKHHavu B psiy (M) or e-
aensoT 1o gopmy.te a=(B—1)/(n.—1).

[Tpu BeepHOM PACTOTONEHHH CKBAXKMI HY CYMMapHYIO AJHTY
OPHEHTIHPOBOYHO MOXKHO ONpereINnTb 1no dopmysne

L= (Bh— Ss) Wygo/(q<k),

rae Sg-— MIoMaAb NONEPEUHOro ceyeHHs GypoBbIX BBIpabOTOK, M,
g.=nd?§10%/4 — macca 3apsaa BB, kr/m; £=0,7-0,75.

[Tpi Beepnom pacno.IoXKeHHI CKBAXKHI KX AJAHHA H JUJIHHA 3&-
psana BB neoauHAKOBDBL, MOSTOMY UHC/I0 CKBaXKHH I PacHOJOXKeHHE
3apsAJ 0B B HHX onpeige’soT rpadiueckuMm nyTtem. Paccrosrre
MeKAYy CKBaxKHHAMH B cJoe He A0JKHO npeBsitate (1,5-+1,7)
W, a Hammenbllee paccrosHue Mmexay sapsiiamu (0,6--0,7) W

[Tpur cxBaxuuuot oréoiike W pacCUHTHIBAIOT MO IMIHPUUECKOH
opmy.te

W=~k Cod]’ S 0.

rae Ruo=0,9-+1 — KO3(p(PHUHEHT, YUHTBHIBAIOIWHI HEOAHOPOAHOCTD
(r3iteckuX cBOHACIB ropHblX mopo; Co— nokaszaTtedb B3pbiBaeMo-
CTH TOPUBIA NMOPOL: d — AHAMeTP CKBAXKHUHBI, M; 8, — OTHOCHTEJb-
HAasl OJOTHOCTb 3apsiXKaHHMS CKBAaXHH; 0 — KO3(pOhHUHEHT mepexona
ot amnouira Ne 6)KB k apyrum BB.

[1pu onpenenennn W BenuunHa C, ABAsSETCS OCHOBHBIM KpHTE-
paeM:

Cy=20-56¢722

rae f — ko3 PHULHEHT KPENOCTH FOPHBIX MOPOL.
3HaueHus e °%/ B 3aBHCHMOCTH OT KO3(phHIHEHTa KPENoCcTH MOo-
pOX MpHBEJEHbl HUKE

F.o . . .. 4 6 8 10 12 14 16 18 20
e-02f ., 0,4 0,30 0,20 0,14 0,09 0,06 0,04 0,03 0,02

3HaueHHA OTHOCHTEAbHON MJIOTHOCTH 3aPAXKAHHA 8y H nepeBon-
Horo Koadguuuenra 0 aas pasiauyuslx TunoB BB gauwer B Taba. 2.3.
[Ipn orbofike pyabl MPHMEHSIOT TaK:Ke NAPAJJIeNbHO-COMMIKEH-
Heie 3apsiabl. CyIHOCTh 3TOTO MeTOAa 3aKJI0Yaercs B mapaJselib-
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Ortaocutens- | [lepeson- OtHocHTenb- | [lepeson-
Has naoT HOH KO3~ Hast nAOT- | HOH KO-
Tun BB RO TH 32pA- bunerT Tun BB HOCTb 3apAa- Guuneur
®oruus 8 3] )auusa 6 [{]
AmmvoHuT 1,0—1,2 1,00 | Fpanyaur AC-4| 1,1—1,2 1,10
Ne 6 KB !
I'pauyqur AC 8 1,0—1,2 1,15 ” [raauur 0,9—1,0 0,90
HOM pacnofgoxKelnny HECKOIbKHY CKBaXKHII Ha C6J1H}K€HHOM paC-
CTOAHHUH

[Ipu B3pbiBe mapajienbHO-COMHKENHBX CKBAXKHH HX MOXHO
paccmaTpiBaTh Kak oglly, BMectuviocTs BB (kr) koTopoit

q="Hnccqe,

L€ M. . — YHCO COMHMEHHBIX CKBAKHIL
PaccrosHue Mexay CcOJHKEHHBIME CKBaxuHaMH a= (3--6) d.
JIHC ans rpynnet (myuka) napasiieibHo cOJIHMKEHHBIX CKBa-
HuH

V. =W ne..

3apsaant BB B mapainensro cBaiKeHHbIX CKBAXKHHAX B3pbLIBa-
IOT MTiIOBEHHO, & B Irpymnmne (Iyuke) CKBAXKHH — MTHOBEHHO HJIH KO-
POTKO3aMe L 1eHHO

Paccrosie (M) Mex1y LeHTpavi MyYKOB CKBaXKHH

as =Wm.,

rae m,=0,8-+-1,2 — oTHoCcHTe.1bHOE DACCTOSIHHE MeXAYy MNyYKaMH
CKBaXKUH, M.

[Tpu orbofike KavepusMH 3apsiaMu (MuliHas oT60fKa) pyAb
BB pasmernaior B napesunixn BbipaGoTkaix WIH MOJOCTAX, 06pasye-
MBIX KaMy(JeTibi Vi B3PbIBAMI..

Pyay oT6uBaior 06bIYHO rOpPH3OHTAIBHBIMU CJA0SMH. ITOT BUA
ot6ofiki 3hdeKTHBell NPH TPeLiHUOBATLIX KPeNKHX pyAax.

Ilpu muHHO# GTHOHKE pyNLl COCPEIOTOYEHIIBIMI 3apALaMH, pac-
[IOJIOKEHHBIMH B MHIIBIX KOJOIUAX HJIH HernocpeACTBEHHO Ha MNOU-
Be MHHHEIX BbipaGoron, W oObiuto coctasasier 8—10 .

Eciu MuHHbIE 3apsiibl HCHNOMb3YIOT A8 OOpYLIEHHs BMELLalo-
wux nopoi, to JIHC ysenndusarwoT 10 16 M u 6ouee.

Besnnuuna cocpeioToueHHOro (MHHHOrO) 3apsaa, Kr

R=qgWS§,

Tfle ¢ — yaenabiiblil pacxog BB, kr/m®, S — nnouiaas 3abost Ha oanu
3apsj, M2,

Hast opunodnoro sapsapa S=W?, s oaHoro psAjga 3apsiioB
S=aW, rge a— paccrosune nexly sapaiaMu. [Ipi MHOTOpsiAHOM



pacnojgoxennn 3apsioB S=ab, rae b — paccrosiuiie MeXKAY pi-
LaMH.

JanpHeAWIHM COBepIIeNCTBOBAHHEM KaMeploro B3pLIBAllHA sIB-
JdseTcsi CeKUHOHHas oTOOMKa Pyibl KOPOTKHUME YMIHEHIHbIMH 3apsi-
JaMH, pacloJOMXKeHHBIMH B CKBa)XHHaX OoJblIOro  JiaMerpa
(200 MM n Goabwe). Or6oiiKy KaMepHBIX 3apsa0oB TPH 3TOM CIIO-
cobe BeayT cHu3y BBepx. 3apsa BB pacnosarawor B cepeante or-
61BaeMoro cJos.

Paccrosiune mexay CKBaKMHAMU MOXKIO ONPEENHThH MO SMOH-
pHueckol gopmyse

a=288rcluss/tir,

T/e Fc— PajuyC CKBAX{WHDLI, M; Ugs, HUr— YAEJIbHBIE JHEPTHH COOT-
BeTCTBEHHO npuMeHeHHoro BB u Tporuaa.

Ipu ouncTHON BHIEMKe NMPHMEHSIOT JIBAa OCHOBHBIX crocofa KoH-
TYDHOI'O B3pPbIBAHHSA: NMPEABAPUTENbHOE H NMOCJAEAYIOLIEe.

Ilpu orpaGoTke Kamep 1enecoob6pasHO NPUMEHATb IIpeABapH-
TeJbHOE KOHTYpPHOE B3pLIBaHHe, IJIaBHON 3ajavell KOTOPOro siBJfA-
eTcsi TOBBLIIIEHHE COXPAaHHOCTH 3aKOHTYPHOro MaccuBa (BMelaro-
IIHX NOPOA, MEXIYKaMepHbIX LEeNHKOB, IOTOMOUHH).

Ilpu npenBapHTeIbHOM KOHTYPHOM B3DLIBAHHH B 3aJaHHOM Ha-
NpaBJeHHH CO3JaeTcs KpaHHpPYIOUlas TpellldHa (WM cepus Tpe-
wxH). ITosToMy 3TOT cHoco® Ha3BIBAIOT ApeABapHTENbHBIM IleJie-
00pa3oBaHHEM HJH INpEeABAPHTENBHBIM TPEILHHOOOpa30BaHHeM.

MaxcuManpHoe PacCTofHKHe (M) MeXJy CMeXHBIMH YAJHHeH-
HBIMH 3apsilaMH TIPH NIPEABAPHTENBLHOM KOHTYDHOM  B3DbIBaHHH
(TpeuiHOOGpa30BaHHUH ) ;

z V. kL
2an( 3) m

-0 (1 —v) (I+c).

rae ke — KO3(QUIHEHT OpHeNTalHH eCTECTBEHHBIX TPeLUHH OTHOCH-
TeJABNO NJIOTHOCTH OKOHTypuBanug; d, V., Vi — cooTBercTBeHHO
puHametrp (M), o6beM CKBasKHHH M 00beM 3apsaa BB B ckBaxuie,
3. . Ogp?

M?3; v —koadduuuent Ilyaccona; c:—w;——~0THomeHHe AMIenan-
ca BB k umnepancy nopoasi; Py — JaeTonanuonsoe nassaenue, Mila;
Op™ — CONPOTHBJEHHe TIOPOA Ha pacTsaxeHue B maccuse, MIla
(op"=A0p°; A — KO3 PHUHEHT CTPYKTYpPHOro ocaab/eHHs NOpOX;
0p® — Ipefes NPOYHOCTH obpaslla NOpOJAb Ha OJZHOOCHOE pacTsaxe-
nue, MIla); m — xos¢duuHeHT 3aTyXaHHSA B3PBIBHOH BOJHEI B 30-
He paspylieHus; n — ko3QPHUUEHT 3aTyXaHUs B3PLIBHON BOJIHEL B 30-
He HANpaBJIEHHOH TPEILHHBl; % — MOKAa3aTe/b aJHabaThl.

[Tpn npoexrtupoBannn GypoOB3PHIBHBIX PaBOT €O CKBaXKMHHOH
OTOOHKOH PYABl H NPHMEHEHHEM IIpejBapHTENBHO KOHTYPHOTO
B3pBIBaHHS CJedyeT YYHUTHLIBATh, UYTO HaJuyHe IKPAHHPYIOIIHX Tpe-
LIHH ¢ pacKpHTHEM |-—3 CM CHHXKAaeT BeJIHYHHY CeHCMHYECKOro

(g = R, d(1 4-2V/17)



HeHCTBHA B3puBoB npu oT6ofiKe pyas B 1,5—2 pasa. Hucso ogHo-
BPEMeIIHO B3PBIRaeMbIX KOHTYDHBIX CKBaXKHH cJelyeT NpHHHMATb
He Medee 4—6, a q/MHHA NpeJIBapUTENBHO OKOHTYpHBaeMO#H rmo-
BEPXHOCTH JOJKHA MpeBHIIATh CYMMAapHYI0 TOJIIHHY CJ0€B, OTOH-
BaeMbiX B Kamepe (C1oKke) 3a ONMH HHUKJI, KaK MIHHIMYM Ha TOJ-
LIMHY O1HOTO CJIOS.

IIprwmep. Paccuurath unapaMerpsl CKBaXKHHHON OTGOAKI § MOKa3areqad
6ypoB3psl 3HBIX PaloT ANA CAEAVIONINX YCJOBHHA: Ko3pdHuneHt kpemoctu f=7—8§;
WIOTHOCTH pyAbl Y=3.6 T/M% wmnpuua or6wmaevoro cfos pyAs B=10 M pasHa
MOUIHOCTI 3aJeXH M. BbICOTA MoJ»Taxka hA=16 M; pAacnoJoKeHHe CKBAKUH
BEEpHOC, fivpoBoe ohopviaoBaHHe — «CumBa-22», 3KCHJIYaTaUHOHHAS MPOU3BOLH-
TeJABHOCTL OYyPOBOTO CTaHKa Me=120 M/cvmeHy; mJOMIafb NONEPEYHOr0 CEUeHHUS
Gyposoit BbipaGoTku Ss=10,24 m?% anaverp cksamun d=75 MM; NpHMeHSeMOe
BB — rpanyaut; macca 3apaga BB na | M pauHbl cKBaXHHB ¢=3,96 KT y@ens-
ueifi pacxong BB ¢,=0.167 kr/t: k03hduUHEeHT HCMONB30BAHUSA IJHHBL CKBAXKHUH

k=0,7; «o3dbduurent uzsaedenus pyast ka=0,95; koshduueHT pa3yGOKUBAHITL
P=0,05

Peuwenue. .
1. Onpezensiem JTHC 1o dopvviae Webu=Cod)6,6:

W=1.34-0075y1,2-1=3 M.

2. ®usiueckde CBOICTBA PYAL — OXHOPOAHHE, MO3ITOMY ka=1. Tlokasaress
B3DHIBAEMOCTH PyAbl ¢ KodhdHLUHEHTOM KpenoctH [=7 wHaxoauMm uo dopmy-
ae Co=20+456e-0:2f

Ca=20-+456-0.25=234.

3. OriiocuTesbHY0 MJAOTHOCTb 3apsixanud 8p=1,2 n nepesoaxoit Koxhdu-
wuent O=1 Haxogum u3 Tabm. 2.3.

4. CkBaXuHBl pPACMO/IaraeM H3 VCJIOBHA, 4TO HAHGOJbIIEE DACCTOSHHE MEXAY
3apsigaMu BB amax=1,5 W=1,5-3=45 M, a Haumeusliee aqm,=06 W=06-3=
=18m

5. Il.iHbl CKBaXKHH 8 C€J0€ M BeaAndHHH 3apagos BB B wux npu wmacce 3a-
pana Ha 1 M cxkBakuHel, paBHO# 3,96 kr, npusegeunt 8 Tadn. 2.4.

6. Komuyecrtso pyaHoit maccel, ZOGBITO# H3 CJOS,

Wk, 0.95
ca=(Bh —Sg) ———— = (10-16 — 10,24)3-3,6 ——— = 16174 1,
—p 1—0.05

Tae B —mupuna ciosi; i — BbicOTA (TOMUIHHA) CNOA, M; Ss — monepedHoe ceye-
HHe GypoBoit BhipaGoTku, M2

Tabnuwa 24

Hauwa, M Hauna, M
Homepa Macca 3a- || Homepa Macca 3a-
CKBAMUH | o o askuHDL 3apsiga BB prpa, Kt CKBAXHH cKBawuKol (3apapa BB pana, Kr
2 13,4 6,0 23,76 7 8,0 7,5 29,70
3 14,0 13,5 53,46 8 7,2 4,0 15,84
4 15,0 8,0 31,68 9 6,7 6,2 24,55
5 13,0 12,5 49,50 10 13 12,5 49,5
6 9,6 5,6 22,18 [Mrtoro 99,9 75,8 300, 17



7 ®ak1nueckuil yAaesapHbi pacyoa BB na | T poGmToli pyanoit vaccsl

= == ——— = () |86 nry/T,
=", " 1617,4 M

1ae Q — xouuuectso BB ua xommJehT CKBamHH, KU

8 Huauna chaxub Ha 1000 T orGuiofi pyanoil Maccsl
L 99,9

1000 = 10006172 v
Hon 1617,4

by =

9 Buixod pyAHOH MaccH ¢ | M CKBaXMHBI
fe2==1000/%,=1000/61,72=16,19 1.

10 TIpoaoJiKUTeNbHOCTh OOYPHBAHHS CJIOS

¢ L 99,9 0,83 cm
_ T = T = N bI‘
nally 1120 ren

rie fy— ulca0 GypOBHIX CTAHKOB, Ils-— 9K(MaydaTallMOHHAA NMPOH3BOAHTENLHOCTD

OypOBOIO CTdHkd M/CMEHY
11 TpydoevkocTe padorT mo OypenHio ChBaxKHH B CJ0e

Ng = nfs = 2 0,83 = 1,66 uea cvensl,

rjae n— 4yucJo Pabouux Ha OYPeHHH H 34DsKAHUH
12 TpyAoeMkocTh paGor mo OypeHmio ckBaxHH Ha 1000 T polbiToit pyaHo#

Macchbt
N Mo 1000 = =20 1000 = i )
=3 S5 — l4eJ cMerd.
= o 1617, 4
13 TlpoaosikKHTEeNbHOCTL 3aPSIKAHUA CKBAaXKHH B CJoe
0Q 300,17
== ——— = ——— = 0,25 c™McCHD,
nall, 1 1200

rae Il, — sKcmayaTanuoHHAST MPOH3BOAUTE TbHOCThL 3JAPAAHON MAalIHHLI, Kr/CMeHy,

(7y — YHCJAO MAMIHH [d 3dPAXKaHHH
14 TpynoeMhOCTb PA6OT HO 3dPAKJNIIO

Ny=nt,=2 0,25=0,5 cmenn

Mpuvep PaccunraTh napaverpbl npeasapUTEqbHOr0 KOHTYPUOTO BSPbIBA
HIisT TPHMEHUTENbHO K CHCTeVe Pa3padolKH MOI3TAXKHBIMH LITPEKAMH LI yC 10
EV{l, NpHBeJEHHBIA B TMpeAblAyleM mnpuvepe IIpeARapurenbioe TPewMHOOGDPa30
BaHue npenyivarpyBaercsa B OYHCIHOH KaMepe AJsd CHHKE€HHS celicvigecknro
JLeHCTBUST B3PHIBOB OTGOMHBIX CKBa:KHH DypeHHe CKBaKHH AL KOHTYDIOTO B3Dbl
BaHHsT TPOH3BOANTCS M3 MOAITAKHOLC WITPEKA U OCYIUECTBJAAET(S B MOPOLCCLe
ofypuBanus cjoes ChBamuHubl 3apsixkaioi rpanysadroM [las obecnedenns omxio
BPEMEHNHOCTH B3PHIBAHHS CEPHH KOHTYDHBIX CKBaAHH IPELYCMaTpPHBAETCS Npiivie
Henue AeToHHpyiollero mHypa (O LT)

HJonoauurtenbnbe ycJdoBUA LcrecTBeHHas TPEUIMHOBATOCTL pPY.1
HOro ™MaccuBa COBHafaeT ¢ HampaBJieHHeM KOHTYPHOro B3phBaHus k=12, ko
stpduunent Ilyaccona v=0,26, mpeues DpOYHOCTH PYIHOIO MAaccHBa HPH OJHO-
ocHoM pacrsiKeHun op°=101-10% Tla=10 MIla, oruomenne V,/V¢=0,8, mnoxa-
3ateap aamabarel BB x=1,2, naothocts 3apsima BB B cxsaxune 6=1100 xr/v3,
CKopocTs jetonaiun v=4000 Mm/c, cKOpPOCTb NPOMOJLHON BOJHBL B PYJHOM wac-
ciBe Cp=05650 M/c, A — Kosdduuuent crpykrypHoro ocaabiaesnsa nopoa (0,4)



Pewenuae
1 hosgdivruent 3aryxanus B3PBBHOH BOJMHBL B 30HE pa3pyllelilly onpene

JigeM Kak

v 0,26
Mm=24—=24—-=2235
+ l—v + 1 0,26
2 Kospdpuunenr 3atyxauus B3pHIBHON BOJIbL B 30HE HaNpaBJeHNGH TPeild-
Hbl MCMJAY KOHTYDPHBIMII ChuaKHHAVIH
v 0,26
n=2 =2 = 1,65
1l —v 1—0,26
3 Jertonaunonnoe AaB’exne B 3apsiie BB
10602 10 1100 40002
Pyp= = = 45 108 [1a=4500 MI1
x 12 1981 08 ITa=450 1
4 Oruxouwecnue nmnegdanca BB x umnenancy nopogsr
Su 1100 4000
C — = == 0,22
vCp 3,6 10% 5650
2 2
5 b=r—=——""=1,64

6 ComnpoTus.leHHe TOPOJ Hd DACTSIKEHHE B MACCHBE PYJAbI
o=40,"=04 10=4 Mlla

7 Paccrosuue MEAKLY CMEXKHBIMH YAJHHEHHBIMH 3apsajavi B KOHTYPHBIX
ChBd/KIHA\

C0926 164 4500 0,81 2 V%3
a=12 0075(14-21/16%) ,\t =1,90 u
(1—0,26) 4

Ilpu orboiike pyant 3apsgamu BB oOpasyoTcs KpynHble KyckH,
na3biBaemsle Herabapuramn O6pasoBaHue lerabapHToB Bhi3biBaeT
OCJIORHeHHs MPH JOCTaBKe pyael H3 3a00s1 K MecTy mepepalOTKH.
[TosTomy xpyniible KyckKH pyAbl NOABepraloT BTOpHYHOMY ipobie-
Hulo KoHIuUHONNIBIM 11a3bIBA10T HAMOOMABUIME KYCOK DYAbI, Ha KO-
TOPHIA paccUHTalbl CeUeHHs! PYAOCHYCKOB. PasMmep KOHINLHOIIOrO
Kycna coctaBtaer 300—400 MM, 2 Ha KPYIHBIX COBPEMEIULIX DYI-
uuxayx 500—700 MM 1 Gosee

15 Bropuuioro aApobaeHus: NpuMeHSIoT 3apsiisl BB (mmypo-
Bble U llak’1a’ible), HOJA3E€MHbIE MeXaHuueckKHe JApPoOHJIkH (nHEBMAa-
THUeCKIle 1 THIpaBJHyecKHe ¢ sHeprueil ymapa 600—2300 [I:x),
6yT060.1, pexxe — pydHoe JpobaeHHe

BropruHoe apo6JeHHe NPOM3BOAAT HENOCPEACTBEHHO B OUYHCT-
HoM 3a6oe uau BeIpaboTKax, pacloJOXKEHHBIX HA YPOBHE OTKATOU-
HOro TOPH30OHTA HJH Bbillle, HAallpUMep Ha TOpPH30HTE CKpPemepoBa-
HHSL.

Ypeapunlit  pacxox BB (ammonur Ne 6)KB) na BropnuHoe
npob.1eHue npuBeneH B 1aba 25,

OT6utyo pyAy BLIIYCKAlOT H3 BHPaBOTAaHHOTO MPOCTPaHCTBA
non nototouunnofl (Kamepuse cHcTeMBl pazpaboTKu) WU TOA 06-



Tadanuua 25

Varasusit pacxoa BB, L1 asubit packoa BB,
K Kr/v', opu cpeaHey aJuHe 58 R IN Ny prTHe GJAHHS
5?3?;36{#: HeraGapHUTHOro KyckKa, MM " ,);1":‘;,;:,’: raGdPUTHOTU LYCKA, MM
cTr wopon | CTH [opog ! -
500 700 ! 30 00
IHaonyvposole 3apsign Ha adaanue zapaaw
20—14 0,65 0,32 ‘ 20—14 2,00 2,10
128 0,58 0,20 1 1238 1,80 1,85
7—6 0.50 0,27 ! 7—6 1,60 1,65
r—3 0,38 : 0,20 J[ o0—3 l 1,40 1,45
i

PYMINBIIMMICH HAJEramoUiMi mopojaMi (cuctembl pa3paboTKu ¢
ofpyueHeM pyabl H BMELLAOUIHX MOPOJ).

BeimycK pyabl — OJHAZ 113 OTBETCTBEHHBEIX ONepalii, OT pe3y.b-
TaTOB BBIMOMHEHIIA KOTOPOA 3aBHCAT MOKa3aTeJqi H3B/JAEUCHHS pPY-
Abl, ee pa3y0o:KiBaHie H TeXHHKO-IKOHOMHYECKHe MOKa3aTesad CH-
cTeMbl pa3paboTKH.

Boimyck oTduTOR py bl BelyT uepe3 BOPOHKH HJiH TpaHiled, pac-
fl0JTOKeHIIble B AHIUle 6J0KOB (Kamep).

Huuuem 1as3bBAOT PYAHLIL HIH TOPOAHBIH LEJIHK B OCHOBAHHI
6.10Ka (KaMepbl) BBICOTOH, paBHOH PAaCcCTOSIHHIO OT OTKATOYHOIO
TOPH30HTA A0 FOPH3OHTA NMOJCEUYKI, CO BCeM KOMILIEKCOM [pOfiieH-
HbiX B HeM BbIpaboOTOK, CJAyMKaWuX A5 NpHeMa, BLIYycKa, BTOpHY-
HOTO 1pOO.IeHUS U J1OCTABKH Py.1bl H3 OYHCTHOrO MPOCTPAHCTBA Ha
OTKATOYHBIH FOPH30HT.

Hunwma 6wiBaoT roprsonraibibie d HakjgoHHble. [IpH HaAKIOH-
HLlK AUHILAX YOpolulaercs BHIMYCK PYAB M3 6J0Ka M coKpamiaercs
o6beM HapesHbnlx pabor.

Bopo#rod Ha3blBalOT BEPXHIOK pPAaCIUHpPEHHYIO YacTh BBIMYCK-
HOU BbIpaOOTKI, MpealasilayeHHyo AJAA yJaBAHBaHUSA PYABI, OTOH-
Toit B naMepe (O0aoke). Bopouku pacmosaralT o OAHY HJIH o6e
CTOPOHBI BbIpaOOTOK NPHEMHOTO TOPH30HTAa OJHA HANpOTHB Jpy-
rofi HJAH B IIaxMaTHOM Inopsake. Halue mpHMeHSIOT JBYyCTOPOHHee
IAXMAaTHO® PacNo/oKeHHe BOPOHOK.

BopoHku HMelT mpsiMOyroJabHO€ HJH KpYI/oe ceueHHe B BepXx-
HeM ocHoBaHuu. Mx pacrnosnaraior ¢ He6OJbBIIHMH TNPOMEXKYTKAMH
MEXAY HUMI M TakK, UTOGBI OTKOC BODOHKH OBl 60Jbllle yrJia ecre-
CTBeHHOro orkoca orburtofl pyasl. HauGosblllee pacnpocrpaHeHue
HMEIOT BOPOHKH C KpyrJaod (opMoil BepxHero OCHOBAaHHS, HMeIOllNe
BH/| [IEPEBEPHYTOr0 yCeYeHHOro KoHyca ¢ YIJOM HakJ/JoHa obpasy-
I0l{el K TOPH3OHTAJBHON JIHHUH, paBHEIM 55—70°.

BMecTo BOPOHOK 4acTO MPHUMEHSIOT yJNaBJjHBAIOUIHE TPaHIIEH C
yrjoM oTKoca GOPTOB, PaBHBEIM YIJIY OTKOCA BOPOHOK. Pyna u3
TpaHilleH MOCTYaeT B TOPH3OHTAJbHYI BBHIPaGOTKY NPHEMHOTO To-
PH30HTA

Beinyck pyabl H3 OYHCTHOrO MPOCTPAHCTBA Yepe3 Topel BhIpa-



60TKH, norawaemoii mo Mepe oTpaloTKil GJoKa B OTCTynaioliev
nopsiike BepTHKAJbHLIMH HJIH HAKJOIILIME CJAOSIMH-CEKUHSIMH, Ha-
3bIBAETCS TOPLUOBHIM BBINycKoM. IIpeliMyliecTBa TOPLOBOrG BHIYC-
Ka — COKpaileHHe ofbeMa TOATOTOBHTEIBHBIX H Hape3HbXx pabor,
BO3MOXKIIOCTh IPHMEIEHHS BBICOKONPOH3BOHTENBHOTO TNOTPy30U-
HO-I0CTABOUHOrO 000py ;10OBAHHST ¥ OTCYICTBIe 3aBHCAHHH DYALI, Ya-
cTO 00pa3yoILIIXCsl IPH BHIMIYCKE uepes AYUKH.

2.4.1. MOTPY3KA U NOCTABKA PYbl

Hocraskoti pyder Ha3HBAWT nepeMellele ee B npefgenax 06J0ka,
KaMephl, cTos6a orT 3a00s A0 MecCT NMOTPYy3KH B PYAOCHYCKH HJH
TPaHCIOPTHEIE CPejiCTBa (BAaroHETKH 3JEKTPOBO3HOH OTKATKH, KOH-
Beifiepa).

Cnoco6 u cpencrTBa MOTPY3KH H OCTaBKH PYyIbl BHOHPAOT B
3aBHCHMOCTH OT cHCTeMBbl paspaborku. Ilpu BniGope 06opynoBaHUA
JUISL TIOTPY3KH H JOCTABKH PYJbl €r0 IPOH3BOAHTEIBHOCTb YBA3LI-
BalOT C NPOH3BOJHTE/NbHOCTBIO yUacTKa, MaHeaH, 6J0Ka, KaMephl.

IloctaBka pynsl 6bIBaeT caMoTeuHOH (mOA A€ACTBHEM CHJBL Tsi-
JKeCTH); MeXaHH3HPOBAHHOH (C MOMOLUBIO CKpEnepHBIX YCTAHOBOK,
KolBefiepoB caMOXOAHOro o0OpynoBals); CHJAOH B3pHIBa; KOMOH-
IIHPOBAHHOII.

CaMoTeuly® AOCTAaBKY PYAbl NPHMEHSIOT 0OpPH CHCTe-
MaX C OTKPBITBIM OYHCTHBIM TPOCTPAHCTBOM, C Mara3HHHPOBaHHEM
pyZlbl, ¢ OOpylIeHHeM PYAB ¥ BMENIAIOHIHX TOPOA.

[Ipu Bbimycke pyAbl H3 KaMmep oTOHMTas pyAa mepeMellaercss K
BLIMYCKHBIM OTBepCTHAM nofa yriom 45—55° a mox o6pylUIeHHBIMH
nopoaamu — 65—80°.

Jns nepeMeleHust Bcel OTOHTON PYABI K BBITYCKHBIM  OTBEp-
CTHSM B 3a/1exkax ¢ HeJAOCTAaTOYHO KPYTBLIM yIVIOM MajfeHHs ycTpau-
BAIOT IOMOJHHTENbHbIE BEIITYCKHBIE BODOHKH B HOPOJAX JE€XKauero
60Ka HJH YBeJMYHBAIOT YroJ HaKJAOHA ILIOCKOCTH KOHTAKTa OTOH-
TOH PYAB ¢ MacCHBOM IIyTeM NoApaGOTKH MOpOA Jexkauero 6oka.

MexanusupoBaHHAasA AO0CTaBKa sBJAAETCHd OCHOBHLIM
€cnocoboM TPalCIOPTUPOBAHUS NPH pa3paboTKe pYAHBIX MECTOPOXK-
JEeHHuH.

Haubospuiee pacrnpocTpaHeHie MOJYUHIA CKpENEpHAs AOCTAB-
Ka, 4T0 OOBsICHAETCS NMPOCTOTOH W HAJI€XKHOCTHIO [PUMEHSEMOro
000pyNOBAaHHS; BO3MOXKHOCTBIO COBMEILEHHSI MOTPY3KH, JOCTABKH H
nepeMelenHst pyabl B 3aboe B pasjuuliblX HampaBJaeHHsix. Pyny
CKpenepyT HeNoCpeACTBEHHO B BAaroHH (uepe3 NOTpPY30YHBIA NO-
JIOK) MM B pygocnyck. CkpenepHasi YCTaAHOBKA COCTOHT H3 Jebej-
KH M cKpenepa. MoIIHOCTb cKpenepHEIX Jebenok pasiauuHa — ot 10
Ao 130 xBt. B 3aBucHMOCTH OT MOLUHOCTH HauGoJblIAE pa3mep me-
peMeniaeMoro Kycka pyan npu {5 kBt — 500 mm, npu 30—50 xBr—
800 MM u npu 100 kBt — 1000 mMm.



BMecTHMOCTL cKperepa B 3aBIFCHMGCTH OT MOUIHOCTH ero .1e-
OeKH:

MoutHocts ckpeneproit edeak, KBt . 17 30 55 100
Bwmecruviocts  chpenepa, wd | . .0,25—0,4 0 40,6 0,6—1,0 L,0—1,6

B zaBucuMocTH OT BMECTHMOCTH CKpenepa i MOIUIHOCTH Jebel-
K 1HauboIbIHi TPAHCIOPTHPYEMDIH KYCOK Pyibl [IMeeT pa3Meph
ot 300 10 1200 mm. IIpOH3BOIHTEABUOCTDL CKPENeplbIX YCTAHOBOK
100500 t/cmeny

[Tpn waanuuu B Juuwe 6J0Ka ropu3oiiia ChpenepoBaHUA pyla
U3 pYJIONPHEMHBIX BOPOHOK MOCTyHmaeT (i Hero nojJ AeHCTBHEM CH-
JIbl TSXKECTH, a 2aTeM CKpelepov TpPaHCHOPTHPYeTcs Mo HITPEKY
(opT1y) Ao orkatouHoil BeipaGotku. CxpenepoBaHHble BbIPaBOTKH
pacmoaraloT HemoCcpeiCcTBEHHO B KpPOBJE OTKaTOYHOH BBIPABOTKH
WM 114 HeCKOJbKO MEeTPOB BHIIIE, TOrAa OTOMTYIO pYyAy Mepemycka-
IOT Uepe3 PYAOCNYCK HA OTKATOUlibIA FOPH30HT.

[Tpu pacnosioXeHuH INTpeKa CKpenepoBaHUA B KPOBJE OTKAa-
TO4HOH BbLIPAOOTKH pyJa NOCTyNaeT HerocpejcTBeliHO B BATOHETKH.

Jlnuna ckpenepoBalusi ko.iebserca oT 8 10 40 M U peako ao-
cturaer 80—100 »r. Yen MeHbHIe BMECTHMOCTb CKpeHnepa, TeM MeHb-
ure A0/KHO GbITh PACCTOSIIHE TPAHCIOPTHPOBAHHUS.

KonBeiiepHag jgocraBka BecbMa MepcneKTHBHA, TaK KakK obec-
[EYNABAET BbICOKYIO MPOH3BOJUTENBHOCTL 0JI0KA.

[To KOHCTPYKUHMHM H NPHHUHOY AeHCTBHA KOHBeHdepbl ObIBAIOT
JIEHTOYHBle, CKPeOKOBbIe, MIJIACTHHYAThIe X BHOPALHOHHBIE.

JleHTOuHble KOHBefiephl Lesecoo6pa3HO NPHMEHATb NPH MaJo-
a6pa3HBHOH MeJIKOKYCKOBATO# pyae (KPYMHOCTBIO KYCKOB He 6o-
jgee 200—300 mm). dast TpaHCOpTHPOBAHHS abpasHBHHIKX KPYIHO-
KYCKOBATbIX PYA NMPHUMENSIOT NJIACTHHYATHIC KOHBeHepHl.

CaMoxo/Hble BaroHbl H aBTOCAMOCBAJbLl paboTaioT B COYETAHII
C MOTPY30YHBIMH MalIHHAMH K 3KcKaBartopamH. [IpuMeHSIOT HX npu
paccTOsiHHAIX TpaHcmopTtuposauus ot 40 zo 800 M. OHH wuMelOT
DJIEKTPUUECKHH, AM3EJNbHbIH HJAH AH3e/Nb-3JEKTPHUYECKUI NPHBOA.

OreyecTBeHHLIH CAMOXOJHBIH BaroH HMeeT ITHEBMOKOJIECHDII
X0, 2JIeKTPUYECKHHd NPHBOJ, KYy30B BMecTHMocTbio 8,6 Mm%, obopy-
foBanHbI CKpeOKOBHIM KouBefiepoMm. I'pysonoameMHOCTh Barolia
15 1, cKkopocTh mepenBHKeHUst ¢ rpy3oM 8 kM/u. Baron npemuasi:a-
YeH [Ji AOCTABKH DYJ OT 3a0osi K PYAOCNYCKY Ha paccTosHile
10 200 m.

Hnsa pocraBku pyasl oT 3a6osi 10 KamMTaJbHBIX PYLOCHYCKOB
Ha paccrosinne 400—800 M nmpuMeHSIIOT aBTOCAMOCBAJBL  FPY30-
noAbeMHocTbIo 20 T.

K caMoxoanoMmy o6opynoBaHHIO OTHOCSIT TOTPY30UHO-AOCTABOY-
Hble Malunibl, KOTOpble NMoapa3nensiioT Ha KoBwoswie (I1M1), tparc-
MOPTUPYIOUIHe TOPDHYIO Maccy B KOBIIE, H NOTPY30UYHO-TPAHCIOPT-
uoie (I1T), Tpaucnoptupyloine ropuyw Maccy B kysose. Oreuect-



BEeHHIe KOBIIOBLIE MallHHbl HMEIOT IpysonoabeMiocts 2, 3, 5, 8 u
12 T ¢ KOBUIOM I Ky30BOM Fpy30noabeMuoctbio 2,5; 4; 6; 10 u 161,
[puso1 y Mauuar Moxker ObiTh AH3EJbIIbIHA, 1i13e1b-31€KTPHYeCKIH,
JEKTPHUECKHH, MiIeBMAaTHYECKHH.

Y norpysouto-rpaHClOpTHHIX MAaIHI C Ky30BOM BMECTHMOCTBIO
1—2,5 M’ MakciMaTbHasgs MNPOH3BOAHTENBHOCTh JOCTHTAETCsT MpI
TpPAHCHOPTHPOBAHUH pyabl Ha paccrosHue 30—50 M MouwHbie .-
IIMHbl IPUMEHSIOT PU pacCTOSHUSIX TpaHCHopTupoBanusa 10 300 wm.

KoBULIOBBIE MOTPYy304HO-TPAHCHOPTHHIE MAalIHHBL MOTYT [pHME-
HATHCST ISl 3arPYy3KH TPAUCHOPTHBIX CPEIACTB, NMOAaBAeMbIX HeMo-
cpeacTBeHlo B 3a60i. B 3TOM ciaydae OHH BBHIMOJHSIOT POJb KOB-
LIOBBIX MOTPY3UUKOB, 3aMEHsIsi NMOrpy30ouHble MAaLUHHBl H 3KCKABA-
TOPHI

[Tpou3BoIUTE TBHOCTE TOTPY30UHO-TPAHCIOPTHBIX MAaWIHK MpH
PA3/UUHBIX PACCTOAHUSX TPAHCIOPTHPOBAHHS NpHUBEIEHA HHIKE,

Mapka vauIHHB .. .. IIO-5 I11-8 TuT 12
PaccrosndHe TPAHCTIODTHPOBAHUA, M . . 100 100 45
TIponspoautensuocts, T/CMEHYy . . . 240 400—600 600—1050

M3 3apybesKubiX MOTPY30YHO-AOCTABOUHLIX arperaToB MOMKEOQ
OTMeTHTh MaulitHbl pupMbl «DitMKo» u «Jxkoi» (CHIA), «Tampoi>
(Ounasunus), «llond Mawunrenbay» (®PI) ¢ BMecTHMOCTHIO
koBme#s ot 0,8 g0 10 M? ¥ MOIIHOCTBLIO AH3EJBILIX ABUraTeqed oT
33 no 400 kBr.

[lpu noazemuofi paspaboTKe AJNS TPAaHCIOPTHPOBAHIIS PYAB! Ia
He6OoJ1bIloe PACCTOAHIIE H 3aUHCTKH MOUBHI MPHUMEHSIOT TaKKe 6Y/ib-
Jlo3epnl Ha TYCCHHYHOM HJM NMHEBMATHYECKOMY X01Y, C JAH3EJbHDL
HJIM 3JIEKTPUYECKUM IPHBOIOM.

ITorpy3ouHbie MalIHHBI NPH OYHCTHOH BbIEMKE HCIOIb3YIOT AJS
NOTPY3KH PYABI: B TPAHCNOPTHBIE CPEACTBA, MOJABAEMble K OUHCT-
HOMY 3a0010; BHINYLIEHHOH 4Yepe3 PYAOCHYCK Ha IOYBY OTKATOUHO-
rO TOpH30HTA; B J0CTABOUYHKIE arperaThl (caMoXO/JIble BaroHeTKH,
KOoHBeflepsl u 1p ).

ITo mpuHLHOY NeHCTBHS CaMOXOJHBIE MOrPY30Ylible MAIIHHLL Xa-
pakrepusylorcs crnocof6amMu 3axBaTa, [epeMelieHsi H pPas3rpy3Ku
TOPHOH Macchl B OTKATOUHBIH COCYA W/JIM Ha KOHBepep.

ITo crmocoby 3axBaTa HOrpy30uHblEe MALUHHLI PA3Ae/IAIOT HA ABe
TPYANBI: € HIXKHUM 33XBAPOM — KOBIIOBEE U ¢ GOKOBHIM 3aXBa-
toM. Ilorpysounbie MamJHHBI BLITYCKAIOT [id PeJbCOBOM, TyCEHHU-
HOM HJIH THEBMOKOJIECHOM XOJY.

OT6utyio pyay Ha OTKATOUYHBIA TOPH30HT BBLITYCKAIOT 4EpPe3 JIo-
K M BHOpONUTATeIH Da3JHYHBIX KOHCTPYKuui (puc. 2.18).

¥Yroa HakigoHa auuuia Jioka 40—45°. J{Hulue J110Ka H3rOTOBJIA-
0T W3 NPOYHBLIX MAaTepHAaNoB (PeJbCOB HJH JUCTOBOH cTanu). Pe-
Ke MNpHMEHAIOT 6eTOoH, NepeBO — NPH MaJjioli MPOH3BOAUTESbHOCTH
H MaJoM cpoke cayxkObl. Jliokn GosabLIOH 1POH3BOTUTENBHOCTH



Puc. 2.18. Bwuimyck pyim BHGponi-
TaTesIeM.

! — BuGponniateab, 2 — BLUNNCKHAA Bbi-
paGoika (ayuka): 3, 4 — Buroworatent
lible BBIPAOOTKH, § — OThATO 'ibld WTP k

Puc.  2.19. BspbiBHas  Z0ocraBka
pYADL:

4 / — BbIpaGolka AJdst Gypeiny CKBAXKHIL,
7 — BbipaGoTKa AJasi npucva OTGHTOH py-
Abl J — nHwa AJAs NOIPy3wh [vaAb, 4 —
WPCK IS AOCTABRH DYARLl & — WITPEK
AJs1 00pa3oBaHHR OTPEIHON wIeAH

0000000209

HMEIOT MeXaHHUecKoe ynpapJjeHue (NIeBMOUHJMHAPH) H YCTPOH-
CTBO JUIST OPOLIEHHS BHIIyCKaeMOH PY/IbI.

OddeKTHBHOCTL JIOKOBOH HOTpY3KH MoxKer OBbITh yBeJauueHa
IPU UCHOJBL30OBAHHM BUOPOMIOKOB. CpealiecMeHHas NPOU3BOLUTENb-
HOCTb BHOpoJiioka 150—250 . HeGo.1buine pasmeprl B macca BHO-
poJiloka obecneunBaloT NpPOCTOTY ero B Moluraxe. Magorabapur-
HBIl ogBecHOH BHOPOMIOK (HMTaTeNb) NMpeAHasHauyen JAs BLIYCKa
TOPHOH MacChl KpymHOCTHIO A0 500 MM.

IlpH BHICOKONMpPOH3BOANTENBHBIX CHCTEMAX pa3pabOTKH JIIOKOBHIH
BBIIYCK PYABI 3aMeHsIeTCsi BHIYCKOM C NOMOIbIO BHOpoOMHTAaTENeM.
St1oT cnocob BBEINYCKA MO3BOJSET YIPOCTHTH KOHCTPYKUMIO AHHIILA
6JI0KOB, COKPaTHTb 06beM HapesHhX paGoT, YBEeJHUUTh MPOU3BOJIH-
TeJbHOCTh H 3HAYUTENLHO YIPOCTUTH BHIIYCK PYIEL.

Or6uras pyna ABHIKeTCS 1O KOHBeflepy H cCBHIIaeTcss B Baro-
HEeTKH,



BonsuiniictBo  BuOponurartesefi cnocobHO MPOH3BOAHTH MO-
rpy3Ky pyAbl KpynHoctbo o 1000 mm.

TexHuueckas xapawnrepucTuka BuOGponurartenei

Bu6ponuratesrn . . . . . . BAIY-4TM BB/P-5 1By
T'aGaputs, MM-
AnuMa . . . .. . 6300 6000 5000
mupuwa pabouero oprama . . . . 1240 1700 1200
BbICOTA . . Lo 715 1380 1105
YcranossaeHHass MOILHOCThL, KBt . . 22 22 21
¥Yroa ycTaHOBKH, rpamy: 15—20 0—15 0—10
Macca, 1. . . . 4.8 6,0 4.5

KoucrpykruBHbie ocofeHHOCTH BHOpPOMEXaHH3MOB YBSI3BIBAIOT C
3amacaMd pyIbl, MPUXOAAIIHMUCH Ha OJHO BBIIYCKHOE OTBEPCTHE
HaIu BoipaboTky. [lpu Beimycke 5—10 ThIC. T 1eaeco06pa3HO COOPY-
xkartb BHOpOMIOKH, npu 10—20 teic. T ycraHaBAHBaTh BHOPOMMTA-
TeJIH.

HenoctaTkoM BHOpPOBBIMYCKa sBAAKTCA OoJblIle 3aTparel  Ha
MOHTa}K 000pyLOBaHIS.

BaprBonocTtaBka. JocraBky cHJIOH B3DbIBA NPUMEHSIOT
OPU CHCTEMAax C OTKPBITHIM OYHCTHBIM NpoCTpaHcTBoM (puc. 2.19).

CyuwHOCTb TaKof AOCTABKH 3aK/JIOYAeTCHd B HCIOJb30BAHHH CH-
JAbl B3pbIBA HAJA JOCTaBKH pyasl. Jlas cucreM pa3paboTku ¢ Ho-
CTAaBKOH PYABl CHJOf B3pbIBA XapaKTepHBI MaJjibli 06beM MOATOTO-
BHTEJABHBIX H Hape3tslXx paborT H OTcyTCcTBHE pabO4YHX B OYHCTHOM
NpOCTpaHCTBE.

HanpHocTe 0T6poca pPyABl NPH HCAOOJAB3OBAHHH CH.JIbl B3PHIB2
3aBHUCHT OT YIJa MafeHHs 3aJeXH, HAYaJbHOH CKOpPOCTU MHoJera,
nmofiepeyHblX pa3mMepoB KYCKOB U KO3h¢UUHEHTZ TpeHHA pPyAbl O
MOYBY.

Haudonee shopextuBHa B3pLIBOAOCTaBKA Ipu oTpaboTke Ha-
KJIOHHBIX PYyAHBIX Tes. Ilpn Hargaoue sanexu 15—20° paudy mo-
craBku npuHumawt 30—40 M, npu 30—40° — 60—80 wm. Ilpu yrue
najgenusi pyamnoro teqaa Gomaee 40° gocraBka CHJIOH B3pbIBA CO4e-
TaeTCs ¢ CaMOTEUHO.

2.4.2, YITIPABJIEHHE TOPHbIM JABJEHUEM NPH OUHCTHOH
BbIEMKE*

FoprIe nopoasl, cJjaralwude 3eMHYi0O Kopy, HaxXONATCAd B Hafipd-
XKEeHHOM COCTOAHHH. Mexm,y qyacTHUaMu maccuBa 10 IMPOBEACHHST B
HEM Bpr?:léOTOK CYLUeCTBYET paBHOBe&CHE, O 4YeM CBHIECTEJNbCTBYET
HENOABH2KHOCTb MAaCCHBA TOpPHBIX AODOJI HpH NpOBE€ACHUH BbLIPA-
60TOK 3TO paBHOBecHEe Hapylmaercs, T. € MNPOUCXOAHT H3MEHeHHe
HanpsXeHHOro COCTOSHHS MAaCCHBA rOPHBLIX MOPOJ.

CPIJIbI, KOTOpBI€ MPOABJAIOTCA B MACCHBE TODHBIX IOpPOJA TMOC/e
npoBeneHHsA B HEM Bpra6OTOK, Ha3bIBAIOT TOPHBIM JaBJCHHEM.

* Pazpen Handcau kaupg texH Hayk IO. A BoposkosbiM,



Vnpapjenie rophbiM jdBleliHeM — COBOKYMHOCTb \ePONPHATII
MO HCKYCCTBEHIIOMY pery/lipoBaHHIo JaBldenHst AJst odecreuelnist
6ezonacuofl 1 3dderTiBIION paspaborkil MecIopoK elli.

BesinunHa M xapaxrtep TOPHOro JAdBJeiiMs 3aBHCsT OT MUOTHX
(paxropos. O1lld H3 [UX ONpeAeTsIoICs  RPHPOUILIMIL  YCJAOBHSIMIE
(raybuna paspabotku; peabed MOBePNHOCTH; pasmepbi, popma I
yreJ najgenusi 3ajexu; QH3HKo-Mexatlueckiie cBoficia ropHsx no-
pof), ApYTrHe BO3HHKAWOT B fIpollecce paspaboTKH MecTOPOXK/IEHHA.
K ux uncay ortHocar: cnoco6 noazepikalisl Buipaboianioro npoct-
paHcTBa; pasMmepbl, GOpMY H B3aHMHOE DAClO.J0XKeliHe BbIPaBOTOK;
CKOPOCTh ToABHTraHus 3ab0si; cnocod OTGONKH; NPO,10. 1M TebHOCTD
orpaboTku 6J0Ka H Ip.

C noHuKeHHeM FOPHBIX pabor HeoOXOAIMO H3MEeIsiTe Cnoco0u I
mapaMerpbl OUHCTHOH BBIEMKH: YMEHbUIaThb IIOUIAAb OOHAXKelHs
nopoxa BHcsiuero 60Ka; OrpalnyHBarb NpHMeHeHlie cHCTeM C OTKPDI-
THIM BHIPaOOTAHHBLIM HAPOCTPAHCTBOM; YBETHUHBATbL pasMmephl Iie-
JUKOB.

CylecTByIOT caeayiomiie cnocobbl yIpaBJdeHHs! TOpHLIM AaBJe-
HHEM: eCTeCcTBEilloe ToAAepIKallle OUHCTUOTO MPOCTpaHCTBa pyI-
HBIMH  (MOPOAHBIMH) LeJHKaMH; HCKYCCTBEHHOE [O.L1epXKaHHe
Kpenbio, oTOUTON pyaoll, 3ak’aaikoil u obpylIeHHeM BMeL(aKUIX
Nopo/I.

Ecrecreennoe noGdepicaniie 04uCTHORO NPOCTPAHCTEA PYOHbIMU
yeauxamy IWHPOKO MPHMEHSIOT KaK CaMOCTOATEeNbHBIH crocob moj-
JepKanus, TaK U B KOMOWHALMU C IPYTHMH criocobaMu — Kpem.e-
HUeM, 3aKJaAK0H, MarasauHHpoOBaHHEM PY.1bl

B 3aBucHMOCTH OT Ha3Ha4YeHHs 11 PACHOJOMKEHHS 1€ THKH JeldsiT
Ha OXpaHHBIe, OCTaBJseMble AJsi OXPAaHbl OT OOpYIUEeHHS BCKPhiBa-
IOIIHUX BRIPaGOTOK M COODYXKEHHIl;, MEeX1y3TayKHble, OCTaBIsEMbIe
najg # nox BuIPaGOTKAMH OCHOBHOTO TOPH30IITA; MEX IVKaMeplble,
OCTaBJIsIeMble MEXK/AY JABYMS COCETHHMH KamepaMut; Biyipuzaboii-
Hble, OCTaBJsSeMble BHYTPH OUHCTHOrO TNPOCTPAHCTBA KaMmepbl H.IH
BBIEMOYIIOTO YyUacTKa.

Mex iysTaxnble LeTHKH OCT4BJISIOT OOBUYHO BpeMelno Ha me-
pHoa oTpaBOTKM 3Ta)ka HJIH ero 4acTil 115 HOLAePXKaHHs OUHCTHO-
ro NPOCTPAHCTBA H TNOATOTOBHIENLHBIN BupaboToK. MexaysTax-
HBIH LE@JHK COCTOHT M3 MOTOJ0YHILl  (MOTHITPEKOBOTO UETHKA) H
AUHILA (HaAMITPEKOBOrO 1LE€IHKA) BbiLIETEKAILIEro 314aka

Mexykameplibie LeJAHKI, KaK H MeX TyITaxIIble, CJIyKaT Iid
NOAAEDPKAlHS TOATOTOBHIEABHBIX BLIPAOOTOK, HANPHMER BOCCTAIO-
LWIHX, H OLIIOBPEMEHIIO SIBJASIOTCS OMOPOH CTENOK M KPOBJIH OUHCT-
HOTO NMPOCIpPaHCTBA,

[Tpn paspaboTke mOIOrHX MeCTOPOXK/IEHHH OCTABIAIOT UEJIHKH
NpPsSIMOYToJblofl (B TOM 9YHCI€ JEHTOWOR), KPYIIof .1 ORAJIbHOH
¢dopmul. Ecau najeraoumne nopoasl yCTOHYHBE, TO PYAY BHIHUMAIOT
IO KPOBJIH; €CJII e ONM HeAOCTATOUHO KpemKH, TOo naji KaMepoi
OCTaBJAIOT MO IKPOBEJbHBIH IIeJHK.



BHyTpH3aGofiHble LEJIMKH HCHOJB3YIOT AJS NOMIEPHKAHUA KPOB-
JH B TOJOTH\ MeCTOPOXAEHHSIX, pazpabaTpiBaeMblx CHCTeMaMi ¢
OTKPBITHIM OUICTHBIM NPOCTPAHCTBOM.

BuyipuszaGofinple 1eNIIKH pacmosaraiT udepe3 ONpe/eseHHble
paccrosiiiist B 3aBHCUMOCTH OT XapakTepa KpOBJH H UEHHOCTH

pPY.1bL.

Pasmepul Kamep 11 MeKAYKAMEDPHHIX IeJMKOB H3MEHAITCA B
0oJbIIMX TNperienax B 3aBHCHMOCTH OT HX Ha3HaueHHs, yCTOHUUBO-
CTH Pyabl H NOPOJ, MOIHOCTH MECTOPOXKAEHHS I TFJIyOHHBI paspa-
GOTKH H 1D.

Iopnepxkanue pyaunbivu neankamil — npocTol H 3¢ dexTHBHbIN
cnocob. Oanako ero mprmeneine npu pa3paboTKe LEHHBIX PYA He-
nesecoofpastio BCAEACTIBIE 3HAUNTEJNbHLIX TOTepb. Ilpu paspabor-
Ke UEeHNbIX PyJ HAULIH NpUMeleHHe HCKyCCTBeHHbie LeJIHKH, BO3-
BOAHMbIE yTeM 3anoanenuss orpaboraniibix Kamep GerouoM. Ilocae
3aTBepleBallss 6eToHa py;ly MeKAY HCKYCCTBEHHBIMH IeJUKaMu
H3BJIEKAOI.

Hcrycersennoe noddepocantie ouucTHozo npoctpancrsa. Tlo -
HepXaHie Kpenbo. /AT KpelJeHHst OUHCTHOTO MPOCTPAHCT-
Ba NPHMEHSIOT JepeBo, GeTOH, METaJls1 H JAPYyrHe MaTepHaJbl.

KoneTpykuus jnepeBallHON Kpemu OUYHCTHHIX BbIPaBOTOK: pac-
NOpHAas Kpenb (mpocTasi, YCHJIeHAs); KOCTPOBAst KpPemb; Kpenex-
1IBI@ PaMbi; CTAHKOBAs KPElb.

[Ipumenenne Kpenyu pasjiHuHbLIX KOHCTPYKUHMH ONMUCLIBAETCA NPI
paccMoTpelH cHCTEM pas3paboTKy,

[Toprepxanue marasuunupoBalnuem pyngbe. Oron-
Tast pyAa sIBJASIeTCst BpeMellllbiM CpPejCcTBOM IoAAepKaHHus GOKOBBIX
MOPOJ B HNEPUOJ OUHCTHOH BbIeMKH: KakK NpaBuJO, PYAY MarasumHH-
PYIOT IpH OTHOCHTE/JbHO YCTOHUMBBHIX BMEILAIOLHUX MOPOJaX, TONb-
KO TpPH KPYyTOM MajJ€HHH DYAHOLO TeJa, OCTABJAS €€ B OYHCTHOM
IPOCTpaHCTBE BMECTO 3aKJajouHoro Marepuana. ITockoapKy pyna
npH oTGOWKe pas3pbIXJAfeTcss W yBeJduuHBaeTcss B o0beMe, 30—40%
ee 00beMa BHIYCKAIOT U3 KaMephl no Mepe orbGoiiku. Ocrasituecs
3amachl PY/JABl BBINYCKAIOT Noc/ie NoaHod OoT6OAKH KaMepHBIX 3a-
1acoB.

Marasznanupyemast pyaa He A0JXKIA CJAeXKHBATHCH, BO3TOpathbes
H OKHCJATBCH.

IMMonnepxaunue 3axaanxo# Ilpoinecc zakaagkm cocTo-
HT B 3aMOJHEHHH BHIpaGOTalHOrO MPOCTPAHCTBA 3aKJIa/JOYHBIM Ma-
TEepHadoM. IJTOT cnocob IUHPOKO PACHPOCTPAHEH TPH MOJA3eMHOMN
paspaboTKe pya LBeTHBLIX, peIKHX MeTa/J0B U 30/10T4.

B kauecTBe 3aK/J1aJOYHBIX MATEPHAJOB NPHUMEHSIOT IECOK, 1U7a-
KM, 1po6JieHble TOPHBIE NMOPOJbI, TOJYUYeHHbIE B HIAXTe HIAH AOObI-
Thle Ha NOBEPXHOCTH,

PazpaboTka ¢ 3akAaAKo# cBsizaHa ¢ GOJBIIHMY PACXOAAaMH, HO
SIBASIETCS HAJeXHBIM CPeACTBOM IOAJAepXKAHHS, cIocOoOCTBYeT NoJ-



HOTE H3BJIeUeHHS] pyibl, YMEHbUIEHHIO pacXxoja Kpenexkiuoro Jjeca,
noxapobe3onacHocTH paboT, yaAyUIIEeHHIO YCJOBHIH BelTHJALHH.

Ilo crenenu 3amoJieHHsi BolpaboTaHHOro NMPOCTPAliCTBA 3aK/aal-
Ka MOXeT ObITh MOJIOH HJIH YaCTHUHOH.

3akJsaouHbIil MartepHas HOJKEH YAOBAETBOPsTH psapy Tpebo-
BaHHH: ObITh /je€LIEBbIM M JErKo TpaHcnopTabeaplblM; He AaBaTh
6ospmof ycankH; ObiTh nomapobesonacHuM. Ilpu orpabGorTke ILe-
JHKOB MEXK,1y 3aJ0XKeHHbIMH KaMepaMH 3aKJaJo4libifi MaTepHad
IOJIKEeH YIUIOTHAThCsL H 06J1afaTh YCTORUNBOCTBIO, AJs1 3TOH LeJd B
Hero g06aBsiOT LleMEHTHPYIOIIHe BellecTBa.

B saBucuMocTH OT crnocofa TpalCNOPTHPOBKH — 3aKJaj0uHbIX
MaTeprajoB B 0TpafoTaHHOE IPOCTPAHCTBO KaMep H COCTOSHHS
3aKJaJKd pa3iuyaloT CyXylo (CaMOTeuHylo, MeXallHuecKylo, MlieB-
MATHYECKYK)) H THApaBJHUecKylo (6e3 no0aB/jeHHA BSUKYLIMX HJIH
¢ BAXYLIMMH — TBepAeoly0) 3aKAaaKH.

Ilas MexaHnuueckofl 3aKJaAKH HCMOJbB3YIOT IOPOJBI OT POXOJ-
yecKHx paboT ¢ KPYNHOCTBIO KYycKoB A0 150—200 mm.

Jas nueBMaTHUeCKOH 3aK/JAaAKH HCHOJB3YIOT ApobJeHble MaJo-
ab6pa3uBHbIE HOPOJBl KPYNHOCTBIO OT 5 A0 60 MM C mpuMechio I.H-
Hel go 10—15%. MakcuMajbHble pa3Mephl OTHeNbHBIX KYCKOB He
NOJXHBI GLITh GoJsiee TpeTH jgHameTrpa TpybonpoBoaa. Ecan nopaua
Begercss BOJAOH (rmapaBiHuecKas 3akjaajka), TO B 3aKJIaJOUHOM
MaTepuaJse He AOJKHO OHTb HJHNCTHIX YaCTHI[ H MOCJe pasmelle-
HHA OH JOJXKEH JIeTKO OTQUIBTPOBEIBATh BOAY.

Ias rugpaBaudeckoil 3ak/JAajKH HauJayullHe pPe3yJbTaTel [aeT
HCNOJb30BaHHe KPYMHO3EPHUCTHIX NECKOB,

B 3aBucHMOCTH OT MaTepHaJa 3akKJagKH COOTHOLIEHHE TBEp/0-
O K XHIKOMY IDHHHMAIOT: AJs necka ot 1:0,75 no 1:1, anas 6o-
Jee KpynHoro Martepuasa ot 1:1,5 no 1:2,5.

3aknagouHbli MarepHasa nocJe pasMelleHusi B Bhlpaboraninom
npoctpancTBe oceaaer. Koagpdunuerr ycaaku kKoaebaercs ot 20—
25% ob6beMa npu cyxoil caMoreyHoit 3akaaake, no 5—10% npu
THAPAaB/AHYECKOH.

Teepaeromas 3axknanka npeacraeiaser coGoll cMech paa KOM-
IOHEHTOB — BSIXKYIUero, 3anoJHuTeas1 1 Boanl. [locse yKiaaakd ouna
3aTBepaeBaeT, 06pa3yst MOUONUTHBIE MAacCuB.

Teepieromyo 3akiaanky NPHMEHSIOT C HEJbl0 TOBBILEHHS MNOJ-
HOTBI H KayecTBA W3BJEUEHHS NOJe3HLIX HCKOonaeMmblX u3 uHeap. Ee
HCIOJbL3YIOT NPH COBMeCTHOH (OTKpBHITO-OJ3eMHOR) paspaboTke
MeCTOpOXKeHuil, onepexalomeil BbleMKe LIEHHBIX PYA NpU coXpaHe-
Huu Gosiee GeAHBIX A/ NOCJAeAyIoLlell NOBTOPHOH pa3paboTkKH, pas-
paboTKe MeCcTOpOoXKAEHWH Ha GOAblUMX TraAyOuHaX ¢ NOBHIMICHHOM
ONlaCHOCTBIO TOPHHIX yAapoB; oTpaboOTKe MOXAapOOMACHBIX MECTO-
POMJEHHH, 3 TAaKKe MECTOPOXKAEHHH, HaXOLAUMXCA MOJ oXxpatise-
MbIMH OOBEKTAMH H BOAOEMAaMHU.

Ynpasaenue 20prbim 0asaeHuem ¢ HOMOUbLIO 06pYuienus nopod.
Coxpanenne HeoOXOIAHMOro HJsi OUHCTHOH BHIEMKH NpoJsera o6Ha-



JKelusl WpOBAM [JOCTHTaercs ofpylienieM  BMEHLIAOWHX MOPOI
{o6blutio Brcsayero 6oka). Ecan aas mopjepikanust NOpojg NpH He-
foaplloy fposiere (PAcCTOSIHUM MeXAy 3a00eM H Kpelblo) A0CTa-
TOUHO Kperielius CTOHKaMH, TO C YBeJIHUeHHeM MpoJeTra AaBjeHue
NoCTeNneHlo HapacraeT W CTAHOBUTCSI HACTONBKO — CHJABHBIM, 4TO
Kpenb paspyulaercss He TOJAbKO B OTAafellMH OT 3a60s, HO U HeMo-
cpelcTBenio B paboyeM npocTpaHcTBe. CHH3HTH fAaBleHHe Ha 3a-
60t ¥ cTOsHILYIO BOJH3H HEro Kpelb MOXHO, YMEHBbIUIHB HpoJer 00-
HaxeHnus obpylwlenueM Kposjad. Kpomaio obpyuialoT nyrem ygaJe-
HUSL Kpenil, a NPH UHTOBOH KpemH -— [epeMelleHHeM Iu4Ta K 3a-
6o1o.

Honycrumasi anuna ofpyuraemoli KOHCOMH 3aBHCHT OT CBOHCTB
NOpOJA 1 MOLIHOCTH Mectopoxiaenus. [TosToMy paccrosnue, uepes
KOTOpOe Npou3BOHTCS obpymienune nopoxa (wmar ob6pymieHus), Obi-
BaeT pasliyllbIM,

Xapaxrtep oOpyuiennst KpoBJH TakXKe pasiuued: caabele MOpo-
bl OMYCKAIOTCA OBICTPO W CHOKOHIIO Ha HeboJblIOf  mJoHIAfH,
Kpenkue obpyliaroTcs ToJMbKO Ha OOJBLIMX YyacTKaxX, HHOTAa Biie-
3amnto.

Ilposs.ienue eopunoco dasaenus Ha 6Goavuiux eayburnax. Iloa-
JepiKanue TOpHBIX BHIpAaBOTOK 1a OGoJblINX TJIYOHHAX SIBJAsIETCH
Tpyauoi 3agauvell. BepTukasnbHoe HamnpsiKenne TOPHHIX NOPOA BO3-
pacraet npuMepro Ha 2,5 MIla uepe3 raxarie 100 M NOHHKeHHS
pabot. O6bemHuble Hanpsikenus mnopsinka 700 MIla nmpusoasr x
NJIacTHYeCKHM aedopMauusaM Bo MHOrHX mnopoxax. [losromy Mmac-
CHB TODHBLIX TIOPOJ TepsieT XpynKHe cBoficTBa u npuobperaer mia-
CTHYHEBIE.

B ¢Bs1311 ¢ 3THM MeHSIIOTCA Xapakrep HANPSDKEHHOTO COCTOSIIIA
nopoA v $opMa HX paspyuleHHH B OKPECTHOCTSIX TOPHBIX BhIpafo-
tox. IlonpaboTka MaccuBa mnopoJ TPHBOAHT ero B XPYNKoe Co-
CTOSINME I, K4aK CJelCTBHE, K BHE3aMHOMY pA43pYLIEHHIO NOPOIL.
OK0J0 710.T0BHHBEl BLICBOGOXKaeMOH NMpH pas3pyllelndu NOpox JHep-
THH 32TPAYHBAeTCS HA TPEHHE, a OCTA/bHAS UaCTh HpOﬂBJIﬂeTCﬂ B
BU/J€e KHHETHUECKOH SHepTHH.

Moiunple  paspyuleHuss mopojg MOMEHTOM — CHJBL  yjAapa
1,38-10° Hm noayuuan Ha3BaHHe ropHbIX ypapos. Paspyuenune no-
poia ¢ MOMeHTOM cuJbl yiapa ot 1,38-10° go 1,38-10%8 Hm naszni-
BAIOT NIGPOAHBIMH B3PHIBAMHU.

Bo3HUKHOBEHHEe TOPHOrO yjapa HJH IOPOJAHOTO B3PHIBA BBI3bi-
BAIOT: HaNpsKeHHs, IPeBHIIAIOIINE TNpejes NHPOYHOCTH NMOPOA Ha
OJHOOCHOE CXKAaTHe; CMOCOGHOCTh MOpPOABl IAaKalJHBATh SHEPTHIO
yrnpyrei aepopMalnnH.

KpnTtepuem /51 OLEHKW MOTEHIHAJBLHOH yJapoonacuoCTH MOPOA
sIBJISI€TCS TT0OKa3aTeab yaapoonacHocTd, %:

g= (E}/gn) IOO,

rle &y — yOpyrasi oTHOCHTeJbHasl AedopManus nopoj NpH HArpy3-



-
3

I I-I ke, coctasasiowas 70% paspy-

: T d o mawulei; en — rnoJgHass OTHOCH-
Y | 1, teapnas pedopmauis nOPOAB

» s 77 2y " 00
7% . Ezi /] npu narpyske, pasuoit  70%
] 7 I a ‘ paspywaouteil. .

7 f g ITopogy cuHTaloT CnJOHHOH

% ZZ % 7 . K BO3HHKHOBEHHIO TOpHBIX YJAa-

T 7 1| ‘ A pOB, €CaH J10Js ynpyroii gedop-
z e MauHH MOPOAB TPH  HATPY3KE
7z UAS % | coctaBisier 70% paspymawlieH.
Z% 7 » B JIaa noBbillenusi  Oesonac-
L L HOCTH BejAeHHsi Tropibeix paboT

(77 na 6oJblIMX TayOHHAX MOArOTO-
BUTeJibHBIE BBIDabOTKH pacnoJa-
ralT B 30HE NOHHXKEHHBIX Ha-
MpsKeHHH; OYHCTHYIO BBIEMKY
i BEAYT C OnepexeHHeM MOAroTo-
- BUTENBHBIX H Hape3Hbx paloT;
Y}1  jas pasrpysKH MAaccuBa HpOXO-
JAAT pasrpy3ounble LeJd H AD.
Puc. 220. CxevMHl K pacyeTy LeJHKOB. HapaMeprL 00O bLUHBL yua-
Q — JIEHTOUHDbIX 6—HSOJIHpOBaHHbIX CTKOB. HpaBHﬂbe}ﬁ BbléOp Cclro-
coba noaaep:aHus BbipaboTaH-

HOra NpoCcTpaHCcTBa HMEET BajXKHOe 3HaueHue.

YcTORYHBOCTL NOPOJ B KPOBJE H OOKAaX OUICTHOTO TMPOCTPAICT-
Ba 3aBUCHT HE TOALKO OT KPemocTH 3THX NMOPOJ U J1aBJeHMs, KOTO-
poe OHH HCHBITBIBAIOT CO CTOPOHBI OKDY’KAlOUIErO MacCHBa, HO K
OT IpoJieTa HJH TJIONLAiH 00lakeHus.

Pacuer pasmepos unemnnkor no Meroay akal. JI. JI. llesskoBa
OCHOBal Ha AONYLIEHUAX: HAarpy3Ka HA lleJHK paBHa I[OJHOH Mac-
Ce NOAAEPKHUBAEMOTO 3THM HeAHKOM c10.6a nopoi A0 3€MHOH I10-
BEPXHOCTH; paclpejieseHHe HArpy3ku M0 TONEPEUYHOMY CEYeHHIO
HeHKa DPAaBHOMEDHO; LedHK paboraer B ynpyroM pexume; pasme-
Pbl KaMep H3BECTHBI, 3ajieTaHue PyJAIOro Tesa TOPH3OHTAJNbHOE HJK
HOJIOTOe.

Hlupuna neHTOUHBIX HeankoB (puc. 2.20), M

IHvy
100e/k — Hy — by )

HlupnHa H30MHPOBAHHBIX ILEJIUKOB, M

12764~ 1
10 6c/ (kHY) — ki /Hy — (Ifb) — 1

rae [ —mHpuHa KaMepH, M; H — MOWHOCTL HAJNeraouwmx NoOpoA, M;
Oc —TpejJeJl NPOYIOCTH UeanKa npu cxartuu, Mlla; £=2-+3 — 3a-



nac APOYHOCTH ILeaika; fl — BLICOTA Ueiha  (MOLUIOCTB PY/AIOTO
TesNa), M; Y — NJOTHOCTb HAJETAMOLINX NOPOI, T/M?; ¥ — NAOTHOCTD
pyAbl B 1eaKKe, T/M?; b — 1auna yeanka, v (b=10).

B ociioBy Mmeroaukn, paspaGotannoii  HUTPU (KpusGacc),
HOJIOKEHB! TOPHO-FEO.TOrHYECKHE YCJIOBHS MECTOPOX1enns H COOT-
BETCTBYIOLiHE MM pacyeTible (YHKUNOHNAJIbHBIE XapaKTePHCTHKH.
K ropuo-reosjoruuecki ycJIoBHAM OTHOCATCS: KJacc paspabaThl-
BaeMoOH 3aJjexu, odepeinocth oTpaboTKH Kamep (6J0KoB), rayOu-
Ha paboT, MOWIHOCTb Il YroJ najiends 3ajexH, Ko3QQPHUUEeHT Kpe-
MOCTH pYAbl H BMEUIAIOWX HOPOT I NPOJ0KHTENBHOCThL CyLlecT-
BOBaHHUSI OOHaXKeHUH.

YcaoBus 3aneranus Knace
3anexxy, He HMEIOIIHE RbINOAA NOA HAHOCH (cjuemble) . . . . I
3asexH, He HMeIOWIME BhIx0la noJ HaHocH. CABHIKEHHE KOPeHHLIX
nopoj BHCAYero Goka A0 3eVHOH NMOBEPXHOCTH OTCyTCTByeT . . . 2

3aniexu, MMEOUIMe BHIXOA MOJ HAHOCH (OTPabOTKA COMPOBOKAAETCS
CHABMKEHHEM KODEHHBIX T )OI B/CAvEro (OKa 10 3eMU0H NOoBepX-
HOCTH) e R 3

Has ompenesneHus reoMeTpHYeCKHX NapaMeTpPOB KaMepHHX CH-
cTeM pa3paboTKH NPHUMENsIOT CJAeAylollHe pacueTHble (GYHKIHO-
HaJbHBlE XapaKTepUCTHKH: [, — npejenbublli 3KBHBAJEHTHHIH NpO-
JeT HaKJOHIOro ofHaKelHsi HMOpOJA BHcsuero OoKa B KaMepe, M;
A% — xapakrepucTuka IJs1 CUpejiesenns WHPHHB MeXJAyKamep-
HOrO LeduKa; An®— XapakTepuCTHKa AJsl ONpeleJeHHs TOJILHHLI
MEXKAYITAXKHOrO LEJIHKA; My, Hlp — NpelesJbHble 3KBHBAJEHTHbIE
NpOJIeTHl COOTBEICTBEHHO TOPH30HTaNbHOTO H BEPTHKAJbHOTO 006-
HaxKeuHus pyaloro maccuba B Kamepe, M. PyHKUHOHANbHBIE Xapak-
TEPHCTHKH fABJSIOTCS NMOKAa3aTeJqsaMH HAaNpsKenHO-1ehopMHPOBAIL-
HOTO COCTOSIHS PYLHOTO MACCHBA M BMEIIAIOMIHMX [OPOA, 3HAYEHHA
uX npounoctu (oupenensiercs Ko3(QQPHIMEHTOM KDPENOCTH M0 LIKaJe
npop. M. M. IlporonssikonoBa), raybuna paGor, yraa najaeHHs M
TTPOAOJKHTEJIBbHOCTH CYUIECTBOBAaHHA OGHAXKEHHMIl M LEJIHKOB H OIl-
pele/siTcsl caeAyIomu o6pa3om:

ay
lHD = — e
1/02_r 2
o vl
m- = S —
Vai £ a2
AT
ny = —————;
Vo M2
3] _ ‘z .
u nallydc)’

R
0 I

T (/‘—‘—/l)’



rie a — pasmep KaMmepbl HO MPOCTHPAHHIO; b — pa3Mep Kamephl MO
najenuio (pasmep Kamepn BKPeCT MPOCTHPAHHS OBGLIYHO paBeH ro-
pPH30HTAJBHOR MOLIHOCTH PY/AHOH 3a/eXH); ¢ — WpHia MeXAyKa-
MepHOro LeauKa; /i i hy— TO.TIIHHA COOTBETCTBEHIO TOPH30HTAJb-
HOO H HAaKJOHHOTO MeXAYITAXKHBIX Ue HKOB; M (M,)— ropusoH-
Tanpuad (HopManbHas) MOUUIOCTb 3aM€XKH, M; o — YroJl najeHus
3aJiexH, Tpanyc.

3uauenus pacueTHblx (VHKIHOUAJIBHBIX XapaKTEPUCTHK AJHA
yeaoBuii KpuBGacca onpenestensl Ha ocHOBe CTaTHCTHUeCKOH o6pa-
60TKH GakKTHUECKHX [AllHBIX MO YCTOHUHBBIM TlapaMerpaM KaMmep-
neix cucreM paspaborku. [lo 3THM AaHHBIM NOCTpOeNL HOMOIpaM-
MOl 3aBHCUMOCTH (YHKUHOHAJIBHBIX XapakTepHCTHK OT FeoMeTpH-
qecKMX napaMerpoB Kamep (o6uaxeHHi) H LEIHKOB, a Takke OT
UCXONHOM TOPHO-TreoJornueckoll TOKyMeHTanHH paspabaThiBaeMoro
AoGuiutioro ydactka. Jlis BeIYHCJEHHSI TeOMeTpHUECKHX Hapamer-
pOB HEOOXOAMMO 3HATh CJAGAYIOUINE HCXOAHBIE TOPHO-reosorHye-
CKHe JaHHBEIe, KOTOPBIE OTPeJe.IdioTCs N0 MapKIIeHnepcKofl U reo-
JIOTHUECKON JOKyMeHTAaliuu, Bbigainof aas pabodyero NpoeKTUPOBa-
HIST OYMCTHBLIX PaboT: K1acc 3ajdeXH, ouepefHoCTh OTPpabOTKH Ka-
Mep, KpenocTh pyAbl (mopon BHCsuero 6oKa), yroJ mnajeHus, TOpH-
30HTaAbHast (HOpMaJpHasg) MOLIHOCTb 3aJexH, rayOHHa paspabor-
KIH, BHICOTA TMOJ3TaXKa, NPOI0JKHTETbHOCTh CYLIECTBOBAHHs O0OHa-
KeHHH M LIeJHKOB, a TaKXe [OMOJHHTEJIbHBIE HCXOJHbIE NaHHbIE
(nanuune Ge3pyaHBIX BKIOUeHHH, cOMMMKEHHBIX 3aneXeidl u T. 1.).
ITo 3TuM HaHHBIM HaXOAAT NpelebHble 3HAUCHHsS] (PYHKIHOHAJIBHLIX
XapakTepHCTHK, a TI0 HUM C NOMOIIbI0 HOMOTPAMM OIpefeNsIoT Teo-
MeTpHUeCKHe YCTOHUMBLIE mapaMeTpbl OOHA:KeHUH U LEJHKOB.

JpyruM MertoJI0oM ompeleseHiss MapaMeTpoB LIEJHKOB SIBJISETCS
metoq BHUMM (r. Jleunnrpan). Pacuer pyAHBIX LEJHKOB NMPOH3-
BOJAHTCA 1o npuHUuny TypHepa — llleBsikoBa mo gomycKaevsiM Ha-
NpSIXKEHUSIM ¢ yueToM Kozdduuuenrta ¢GbopMsl LeJHKOB:

kukoYHS — Akgikgokn g’
Sy ky

rae ky — KoadGHUIHEHT, YUHTHBAIOWHH BIHSIHHE Da3MepoB OTpa-
OarpiBaemoro yuacrtka (ky=1npu L/H=0,8-+1; kx«=0,7npu L/H<
<(0,8+1, L — mmmpuna oTpabaThiBAEMOr0 y4acTka, M); k, — KO3d-
GbuuKeHT, YYUTHBAIOIHKE BIHsLe yraa najeHus pyaHoro teaa (aas
UEJHKOB JEHTOUHOH opMbl k,=c0s? a1 sin? a, 1 — ko3 dunuenr
6okosoro pacrnopa); S — mIomane MOpoI KPOBJIH, NPHXOAAUIASCH
Ha 1eJHK, M?; ¢ —cpelHfid IIOTHOCTb Hajelamlledl TOJIIH,
/M3, Sy —miomaab NONEpeuHoro cevyenus HegauKa, M2; A — Ko3d-
(uIHeHT CTPYKTYpHOro ocaabiieHHst NOpO1 B MACCHBE; kg — KO-
¢$uunent, yyuTHBaWul BAMsHAe otHolueHust b/a (a, b —wupuHa
H JUIHHA [eNHKa, M); kp: — KoapduuueHT (OpPMBI, YUHTHIBAIOIIHI
BJUsiliie OTHoWIeHHs a/h (h—Beicora ueanka); KRy — Ko3addu-
UHeHT, YYUTLIBAWOUIMI B.HsIIHE BpeMeHH Ha YCTOHUHBOCTH, @0 —

’




cpeaHsAss KyGHKOBasi HPOYHOCTb 110pOAbI B obpasue, T/M’; X, — KO-
3¢ dHUHenT 3anaca NpOYHOCTH.

[To ¢opve pasauyaloT JEHTOUHBIE HEJNHKH 3 LeTIKHI-CTOJOH.
Ilocsnennue, B CBOIO ouepenb, AeJasATCA MO KOHGUIypalHH Ha kpyr-
Jible, KBajpaTlble H NpsMOYTOJbHbIE.

Ecny uenuk npsiMmoyroJbHoll ¢oOpMBI PACNOIONKEH Tax, 4TO NPO-
CTHpaHHe AOMHHHPYIOUIEH CHCTEMbl TPEIIMH HanpasJeHo nepnein-
JHKYJSIPHO K IPOLOJbIOHR OCH OCHOBAHHS LeNHKa, To npi l<Ch/a<g
<4 xo3(pPHuUHEHT QOPMBEI

For=0,81+0,2 .
a

ITpn Heynopso4YeRHOH TPeINHOBATOCTH HJHM ecMil AJHHHAA OChb-
OCHOBAHHA LeNHKa HalpasJjeHa MapaliielbHO NPOCTHPAHHTIO TPellnH,
ker=1. Hpyroii xoapduunent popmel (kpe) NpH CyxoM TpPeHHH Ha
KOHTaKTax lesaika ¢ OOKOBEIMH NMOPOJAaMH HJIM IIPH NOJHOM cLelJe-
HHH Ha KOHTakTax jJas ycaosus 0,25+ 0,3<Ca/h<<] caeayer omnpe-
1eJATh 10 (popmye

k(bQ = 0,6 + 0,4(1//’1

OxnHON M3 NPOYHOCTHBIX XaPAKTEPHCTHK MAaCCHBA TOPHHIX NOPOI
sABAseTC KO3(p(HUHEHT CTpYKTypHoro ocaabgaenus (A), KOTOpHIH
onpenenseTcsi OTHOLIEHHEM INPOYHOCTH HOPOA B Macciee (o ™) K
NPOYHOCTH Nopoj B obpasue (o’) NpH ONHHAKOBOM XxapakTepe Ha-
NPSIKEHHOr0 COCTOSIHHS. DTOT KoapduIHeHT B oblueM Bije ABASETCS
¢byHKIHel NPOYHOCTH NOPOJBl B 00paslle, HHTEHCHBHOCTH TPELIUHO-
Batoctu (W), yryia Mex/y n1anpaBjeHHeV OCHOBHBIX TPelUHH i Jel-
cTByWIIed Harpy3ko# (o) u cuengeHus no tpemunam (C:), T. e.
A=f(60 W, a. C;).

KosppunueHT 3amaca npoyHOCTH UEJHKOB XapakTepH3yeT CTe-
fleHb COXpaHeHUsI B IepBONAYaJbHOM COCTOSIHHH NapaMeTpoB LieJH-
KOB CO BpeMeHev oTpaboTku ydyactrka (06Jioka, 3Taxa H T. 1.). HMwu
YUHTHIBAIOTCH (DAKTOPBI, BIAHAIOUIAE HA HECYIYIO COCOBGHOCTSH LeaH-
KOB, HO HEYUTEHHEIE

ka :k31k32k337

rae ks — Ko3(pGHLUHEHT, YUHTHIBAIOWIHIT H3MEHYHBOCTh Cpeiieil Kpe-
nocTH, paBBEI 1,25; kyp— K03 PHIHEHT, YUHTHIBAIOLUIKI BO3MOXKHOE
yMeHbllIeHHe IJIOLIAJH ITIONEDEeYHOro CeueHHS leJHKa B HaType To
CPaBHEHHIO C MNpOeKTHOH (ks2=1,1-+1,15); ks3 — xo3pdunuenr,
YUHTHBAIOIIUI celicMH4YeCcKoe AelCTBHE B3PLIBOB HAa LEJAHKH (Rs3=
=1 paa wnypoBoll oTOOHKH, k3= 1,2 N4 CKBaXKHHHO).

Ilpn paspaborke MecTOPOXKAEHHH B rOPHCTON MECTHOCTH, rle Be-
JHYHHA FOPH30HTAJBHBIX HaNpsiKelHil npeobianaer Hajx BepTHKAJb-



HBIMH, Ha BBHIOOD napaMmeTpoB KaMep H LeJHKOB 00Jblioe B.HIAIHE
OKa3plBaeT peJbed NOBEPXHOCTH.

B cBf3H ¢ 3THM peKOMeHJyeTCsi BBOJAWTH B pacuer INapamerp,
YUHTHLIBAIOIUHE CTeNeHb BJIUSAHHS TOPHOro peJbeda Ha HeCYILYIO
cnocobnocTb HeIKOB. DTOT napaMerp, HazbiBaeMblil kosddunHeH-
TOM pe.beda NOBEPXHOCTH, YUHTHIBAET COCTOSIHHE BBICOTHLIX OTMe-
TOK CMexKHBIX TODHBIX BepILHH, OKpPYXAaIWHX paspabaTnizaemoe
MeCTOpNK/IeHUe, H BHICOTY OYHCTHON Kamepsl (uenuka) h:

Ak
k =142 —
Pou + oH i h y

rie Ah — pa3nocTb BBICOTIHIX OTMETOK CMexHBIX rop (Ah=h—h;
hi, ho— BBICOTHI CMEXKHBIX TOP), M.
Kos¢pduuuenT 3anaca NpouHOCTH HENHKOB

ks = k31k32k33kp.n~

Jljd LeqHKOB NpAMOYTOJbHOH (GOpMbI MOUEPeYHOTO CeuyeHHS,
AAHHIAs OCh OCIIOBAHHSI KOTOPHIX flalipaBJjieHa NepnelJuKyJasapHO K
HPOCTHPALHIO FOCNOACTBYIOULEH CHCTEMBI TPEIHH H v KOTOPBIX a/h<T
=<1, xo3dpduuHeHT (GOPMEI COrMIaCcHO BhILENPHUBEAEHHBIM (OPMY-
Jam:

hekaH (a0 (DD 1k i0c°(0,84-0,26/a) (0,6+-0,4a/h)

k.
@ ab ks
kakak YH
O6o311aviiB t/:—ei_ﬁi‘% U PEIIHB paBellcTBO OTHOCHTeablO b, HO-
MO
JIYUHM:
Mo/ M gi' (a1
2 2 0,12-40,08a/h
TIE

M = 2(a+10) —a(048+-032a/h)
0,124-0,08a/h )

Pacyer npousBoasiT cjAeAyiomHM ofpa3oM. 3a1al0T 3HAUeHHE &,
yTOGH BBHIMOJHAJIOCh YCJIOBHE a<h, noToM onpenenasior b, ecau 1<C
<{b/a<C4, To pellieHHe OKOHUATE/JbHOE, €CJHM K€ IeT, TO pEIleHUe
MOBTOPSIOT IIPH APYTOM 3HAUEHHH 4.

ITpumep. Paccuurars pasMepnl LENHKOR NPAMOYTOJBHOH (OpMBI, AJHHHAs
O0Ch OCHOBaHHA KOTOPBIX pACROJOXKeHa NePNeHAHKYJIAPHO K TOCHOACTBYIOUel
TPEIUHOBATOCTH MNPH CJAEAYIOUWHX ycaoBusix: Y=2,6 1/M% H=100 ™, =12 w,
I'=8 M, a=20° h=4 M, 0c°=120 MIla, A=04, kg=1, kz=07, k:=125,
kas=1,15, ky=0,94, Ah=50 m.



Pewenue.

Ah
1) bp=142 ——— = | - 2 ————— = 1,49.
) k=1 oH -+ h + 2.100 -4
2) ks=125-1,15-149=2,14.
enkoYHEks  1.0,94-2,6-100-2,1
3) o= - _1:094-2:6-100-2 420,156_
Mg Ged 0,4-0,7-120-100
4) Ilyctp a=3,5 M, Toraa
v Qlotl) —a(04840.32a/h) _
o 0,12-4-0,08a/k =
)1 —
_ _0.156(3,5+12) —3,5[0,48+0,32(3,5/12)] —2.87 n.

0,12+0,08-3,5/12

M MR gl(atl) 2,87
%) b= +l/< 2 > +0,12+0,08a/h T2 -

2
+ ( ,87\%  0,156-8(3,5412)
V > 0,124-0,08-3,5/12

=13,14 m.

6) b/a=13,14/3,5==3,7, 1. e. BHnoanserca ycaosue 1<b/a<4.

[Npunumaem: a=3,5 M, b=13,1 m.

IIpn menxominypoBoft OoT6OMKE OKOHYATeJAbHBIE Da3Mephl LEJHKOB (C y4eToM
NpHUXBAaTa PyAH B HedWKe Npu B3phiBHOH oTGO¥Ke, pasHoro 0,6 M)

a=3540,6=41 wm; b=13,140,6=13,7 M.

2.5. CHCTEMblI NHOA3EMHON PA3PABOTKH PYAHLIX
MECTOPO)XJTEHUNA

CucteMoii pa3paboTKH DYAHOrO MeCTOPOXKJAEHHA HA3LIBAIOT ONpele-
JIEHHBIH MOPAAOK OYHCTHOH BLIEMKH PYABl H €e TeXHOJIOTHIO B COue-
TaHHH C COBOKYMHOCTBIO KOHCTPYKTHBHBIX 3JIEMEHTOB BBIEMOYHOIO
yuactka (6J0Ka, KaMepHl, ¢To16a).

JL1a BEIIEJIeHHS KJIacCOB cUCcTeM Pa3paboTKH PYAHBIX MeCTODOXK-
nenuét (mo kmaccudukauuu axkang. M. M. AromkoBa) npuHAT DpH-
3HaK, XaPaKTEePU3YIOUIHNHA COCTOSIHHE OYHCTHOIO NMPOCTPAHCTBA BCErO
BBleMOYHOro yuactka (6/70ka, kamepsl, ctonba) Bo BpeMs 0TpabOTKM
€ro 3anacoB. DTOT NPH3HAK OTpakaeT pasJuuHe MexAy KJaaccaMu
cHCTeM TIO YCJOBHAM HX NpHMeHeHHUs, 0cO0€HHOCTAM KOMILIEKCA TeX-
HOJIOTHYeCKOH ollepallMd OYHCTHOH BHIEMKH, a TaKxkKe MO OCHOBHBIM
nokasarteasaM 3¢ dexTHBHOCTH. KaxkAbl K1acc o6beIUHAET CHCTEMEL,
CXOZHBIE N0 YCJOBHAM IpHMEHEHHS H I0Ka3aTessaM 3¢ HeKTHBHOCTH.

[IpH BbIAEJNEHHH KJaCcCOB CHCTEM pa3paloTKH He YUYHTHLIBAeTCs
cnocob nopnepxaHus npu3abofHOrO MPOCTPAHCTBA, T. €. HAJHUYHE B
HeM CTOEK, MeXaHH3HMPOBAHHOH KpenH H IIp.



2.5.1. KJACCH®UKALHSA CUCTEM PA3PABOTKH
PYAHDBIX MECTOPOXXAEHUMN

Cucrevnl paspaboTKH PYIHBIX VeCTOPOXKAEHHH J1eJsT 1a Kaacchl.
[ Kaacc — cHcTeMBbl ¢ OTKPBITHIM OYHCTHBIM MPOCTPAHCTBOM, NI
KOTOPBIX OYHCTHOE MPOCTPAHCTBO, 00pa3yllleecsi B pe3yJbrate BEI-
eVIKH DYJABI, OCTaercsi Bo BpeMs pa3pabOTKH BHIEMOYNIOLO y4acTKa
OTKPBITBIV, T. €. cBOOOAUBIM, He 3aMOJHEHHBIV 3aK/JAaJ104YHBIM Mare-
puagowv, oT6uTOl pyAoH HIAH OOpyLWIeHHBIMY NopogaMi. Boka # KpoB-
JII OTKPBITOrO OUHCTHOTO NPOCTPAHCTBA NOJNEPKHBAIOTCA OCTaB-
JSeMBIMH LeJMHKaMH. YCTOHYHBOCTb BMeEIL AKX HOPOIL H PyAsl fB-
JasieTcsi oGs3aTeNbHBIM YCAOBHEM sl CHCTEM 3TOrO KJjacca.

Il xsacc —cHcTeMBI ¢ MarasuHMpOBAHHEM pYJIB, NPH KOTODPBIX
OUHUCTHOE NPOCTPAHCTBO IO Mepe BHIEMKH DYRHOrO MacCHBa 3amosi-
Hserca oTOHTOR PYAOH, MOJTHOCTBIO BHIYCKA€MOH TOJHKO [0 OKOHUZA-
HHH OTpaboOTKH KaMeph. 3aMarasHHHpOBaHHAs pyaa crnocoGCTByeT
NoJePrKAHUIO BVELAIOWUX NOpoA NpH UX NnoapaboTKe, HO pPoJb ee
KakK CDeACTBAa MOAJAepKaHHUs sABJseTcS BCIoMmoraregnHol., s cu-
CTEM ¢ MAarasuiMpoBaHHeM XapaKTepHH YCTOHYHBOCTH BMEIIAOU[HX
NOPORA, PYAbl H KPYTOe NajeHHe PyIHOTO TeJa.

111 knacc — cucTeVvibl ¢ KpenJjelneM OUHCTHOrO IPOCTPAHCTBA, A5
KOTOPHIX XapaKTepHO HaJHYHe B OUMCTIOM NIPOCTPANCTBE PeryJaspio
BO3BOJAMMOH BCJIeA 3a BBIEMKOH KpemH, cJyKallell OCHOBHBIM Cpel-
CTBOV ITOIAEPKAHHS BMEIUIAOUIHX NMOPOA H PYAbl. TH CHCTEMBI MPH-
MeNsIoT TIPH YCJIOBHAX, KOrJla BMeINalouine NopoAbl 1 pyaa 6e3 kpe-
MU MOTYT OTCJAAHBAThCS HAU 06PYIIATHCS.

IV kaace — cHCTEMBI € 3aKJaAKOH, IPH KOTOPBLIX OYHCTHOE Mpo-
cTpancTso, obpasyiolieecs O Mepe BHIEMKH PYJHOro MaccuBa, 3a-
noJHsIeTCsl 3aKAaJOUYHBIM MaTepHalov. 3aKAagKa CAYKHT OCHOBHBIM
CpPeJCTBOV IOJAJepKaHus BMelHalolIUX nopoix. HMuorga szakiaagka
CJYKHT TOJBKO IJsi TOro, 4ToObl NPOTHBOJAEHCTBOBATL OGPYUIENHIO
MM oceflaHHio NoBepXHocTH. Kpenb pa3Hod KOHCTPYKUWH, NPOCTas
M YCHJIEHHAs, BO3BOXHTCS MO Mepe OYHCTHON BBIEMKH.

V kJsacc — cucreMpr ¢ 00pylleHHeM BMeUIAIOUIHX NOPOX — CHCTE-
MBI, NPH KOTOPBIX OUHCTHOE NPOCTPAHCTBO IO Mepe BBIEMKH 3amo.l-
HseTcsi o6pylIaeMBIMH NOpPOAaMU. Kpemblo MOAAep:KHBAeTC JHUIL
npusabotinoe paboyee NpPoOCTPAHCTBO HeGOJbLIHX pa3MepoB. CKJIOH-
HOCTh HOPOJ K CaMOOODPYHIEHHIO ABISETCH HENPEVIEHHBIM YCJIOBHEM
NPHMeNeHust 3THX CUCTEM.

VI xiacc—cuctevsl ¢ 06pylleHueM BMeUIAOUIHX TNOPOA A
PYABI — CHCTeMBl, IPH KOTOPHIX KPOMe BMelLHaIoUWIHX NOPOA B Npolec-
Ce OUHCTHON BhleVKH 06pYIIEHHIO N01BEpraeTcsl TAKxkKe MACCHB Py /bl
B pe3yanTate 3T0r0 OUHCTHOE NPOCTPAHCTBO MO Mepe ero obpa3ona-
HHSI 3aNoJHsieTcs pa3apobJeHHoil pylod U omyckawllelics Bcael 3a
Hel o6pyuIeHHoH TOPOoJoH.

[To COCTOSIHHIO OUHCTHOTO NPOCTPAHCTBA B MOMEHT Pa3pabOTKH
cucrempl V u VI kiaaccoB BHemne GJM3KH, MOSTOMY MX HHOTA2 00b-



eJHHAIOT B OHIl KJacc CHCTeM ¢ oOpylleHHeM, BHAEAss JHIIb BHYT-
PH 3TOro KJjacca jABe caMOCTOATeNbHble IPYIIIBL ¢ OOpYIIeHHEM BMe-
LIA0UIHX 110p01; ¢ o6pyLIeHHeM pyAbl H BMELIAWUIHX NOPOX.

VII kaacc — KoMOHHHDOBaHHBIE CHCTEMBI, NPH KOTOPBIX 3TaX
UJM NaHedb JeJAT 11a yepeyiouHecst 0 THOCHTeAbHO O0/1H3KHe 110 pas-
MepaM KaMepbl H MexAyKaMepHble LeJHKH, BBIHUMaeMble NOcCJie/0-
BATEJBbHO B JBe HJIH OoJiee CTaAAHH PA3HBIMH CHCTEMaMH.

KomGuuuposanuble cucteMbl He NpeicTaBJsioT coboil npocroro
COYETAHHS HJIH COBMECTHOro MpHMeHeHHS B OoxHoM OJOKe OAHOBpe-
MEHHO JIBYX CavocTOsITeqbHBIX cucTev pa3paboTkH. [loarotoska, na-
pe3ka H OUHCTHASN BBIEMKA B KaMepe ¥ MeXjyKaMepHoM ILlesuke, co-
CTaBJsAIOUIHE BMeCTe BHIEMOUYHbIH OJOK, HACTOJIBKO B3aHMOCBA3AHBI,
KOHCTPYKTHBHO eJeJHMBl H TEXHOJOTHYECKH eJHHBI, YTO CHCTeMY
paspaboTku 6Ji0Ka B LeJOM HeJb3sl paccMalpuBaTh HHAUe KAK e1H-
Y10 HOBYIO cHcTeMy. [IpH 3TOM BaKHO, 4TO cOeIHHEHHEe ABYX CHCTeM
pa3paboTKU B 0O1HY, KOMOHHHDOBaHIYIO, TT03BOJSET PaCIUHPUTH 00-
JacTb ee NpHMeHeHus IO cpaBlellHI0 ¢ KaxJoil H3 COCTaBJSIOUINX
cHCTeM H MOJMYYUTb BHICOKHE TEXHHKO-3KOHOMHUECKHE MNOKa3aTesH.
B sTom 3axJ/iouaercs npakTHieckas 0cOOEHHOCTh KOMOHHHPOBAHHBIX
cucTeM pa3paboTKH.

Cucremsr ¢ OTKPOITOIM OHUCTHOIM RPOCTPAHCTEOM UMEIOT LINPOKOE
pacnpocTpaHneline: B HacToslee BpeMss MMM A00bBalOT okoso 25%
JKeJIe3HBIX py1 H 0Koao 30% pya LBeTHBIX MeTaJJIoB.

CHeTeMb! € OTKPBITBIM OUHCTHBIM INPOCTPAHCTBOM, KaK MPABHJO,
npuMeHstorT A0 ray6unsl 800 M. BoiieasloT NATh OCHOBHLIX TPYILI
CHCTEM 3TOrO K.Jacca: CIJIONIHbie, KaMepHO-CTO.100BLIe, MOTOJKOYC-
TYIHBIE, C MTOJAITAaXKHON H 3TaKHOH 0TGOHKO.

CnanomHas cucteMa paspaborku. CHcreMbl co cnioil-
1{0fl BBIEMKOIl MPHMEHSIOT IJIaBHHIM 00pas3oM NpH pa3paboTKe ropu-
30HTaJbHBIX H IIOJOTHX 3aJexel MOLIHOCTbIO OT 1 70 6 M ¢ ycTofi-
YHBLIMH PYAaVH H BVEUAIOUHMH T0POJaVH.

OTpaboTKy BBIEMOYHOTO y4yacTKa BeAyT CIJOIUHBIM 3aboeM no
NIPOCTHPAHHUIO HJIH IO BOCCTAHMIO 3aJI€XKH, OCTABJAA JIsI MOAJepKa-
HHS OUMCTHOrO NPOCTPaHCTBa LeJduKH, Ilenuku pacnonaraior Hepas-
HOVEPHO, IPEUMYIIeCTBEeHHO B YUacTKax ¢ 6€1HOH pyaoil HIH ¢ BKJIO-
uetinsiMmd nyctofl nopoasl. Ilpu paspaboTke BecbMa UEHHBIX Pya 4
MOHIHOCTH 3aJ/ieXKH MeHee 2 VI BMeCTO HEJMKOB KHOrAA COOPYKaroT
101661 H3 GeTOHa C JOMOJNHHTEJbHBIM NOAAEpNKAHHEM KDOBJH KOCT-
POBOH Kpenblo.

[Tpu Momnoctn 6onee 3—4 M 3a00i1 pa3feqsiorT lia YCTYHL

Paccrosinde viemay UeJHKAMH M IONepeuHble X pasMepsl BBIOH-
paloT UCXOAS M3 YCJIOBHSI YCTOHUHBOCTH KPOBJH NPH MHHHMAJBHOM
CyVMMapHOH [JIOMAaAn LeJHKOB. JHamerp UeJUKOB B pa3JIMuHBIX rop-
HO-Te0JIOrHYeCKHX YCJIOBHAX cocTar/asfeT 3—18 M, a paccTosiHle Mex-
Ay HAMH b—30 M.

CnJioliHas cHcTeMa OTJaHYaercss HaJuudeM GoJaslioro ¢poHTa
OUMCTHBIX paloT, YTO €O3/JaeT BO3MOXKHOCTb 3(PPeKTHBHOIO HCMOJb-



Puc. 2.21. Cnaownasi CHe-
TeMa pa3paboTKu:

1 — uenvuK; 2 — KOCTpOBa S
Kpenb; 3 — CTOHKH; 4 — OTpe3-
HO# wWTpek; 5 — ckpenepHas
y¢TauoBKa

Puc. 2.22. OuuctHole 3a-
60H NpH KaMepHO-CTOJN60-
BOfi cHcTeMe pa3palboTKH:

1 — cTBOJ; 2 ~= MAacCHB DPYAHI;
3 — 6yabposep; 4 — BHYTPHKA-
MepHBI LEJHK; 5§ == 9KCKapa-
TOp; 6 — CaMOXOAHLIA BaroH;
7 — KapeTka Ads 0GOpKH KPOB«
ax; 8 — 6ypoBas Kapetka

30BaHHA caMoxojAHoro obopyaoBanusa. Ilpd MajaoMm pasmepe pyNHBIX
Tell, a TaKXe B HAKJIOHHBIX 34JieXaxX NPHMEHSHIOT CKpenepHyw [10-
CTaBKY.

BapuaHT cniaowHof cucTeMbl ¢ OCTaBJIEHHEM NOCTOSTHHHIX IeJH-
KOB 6e3 pasjie/eHns 32605 Ha yCTynsl H CKPENepHOH R0CTaBKo# Py AL
noxkasas Ha puc. 2.21.

[ToaroToBuTENBHBIE pabOTE HPH paccMATpHBAaeMOM BapHaHTe CH-
CTeMHl JOJKHBE ONepexxaTth JHHHIO OYHCTHOro 3abos Ha 30—50 M.



OuHCTHYIO BbleMKY HAYHHAIOT OT BOCCTAlOIero, NPOMAEHHOro 3
oTkartoyHoro wrpeka. [lepenoBoil 3a60it yepe3 kaxavie 6 M cOUBaIOT
C OTKATOYHBIM LITPEKOM KOPOTKHMH pynocnyckamu., CrnjaomHoH 3a-
6o#i mepemeulaeTcsa no JUHHH NMpocTHpaHusA. Pyay orbuBalor wnypa-
MH, BHIpabOTaHHOe MNpPOCTPAHCTBO MNOJAEPIKHBAIOT HEPeryJsapHo
OCTaBJSEMBIMH LEJHKAMH, KOCTPOBOH KpeNblo H OTAEJBHBIMH CTOfi-
kamu. Ilyoutagp menukos coctasiasier 15—20% 1o OTHOLIEHHIO KO
Bce# pyanol niomanu. [Tepes oKOHUATE IbIBIM [OTAIIEHHEM yyacTKa
4acTh LEJNMKOB MOXKET OBIThb M3BJeuyeHa, B pe3ysibTaTe Yero NoTepH
Pyl CHHXKAIOTCH,

[1pu ucnosnb3oBaHHU caMOX0AHOro 06OPYAOBAHHS H PACCTOAHHH
oT 3aboes o cTBosa He Oojee 600—1000 M pynry medecoobpasHo
OTBO3HTb HEINOCPEeLCTBEHHO K MAXTIOMY CTBOJMY HJAH K TOA3eMHOM
ApobuabHoit ycranoBKe. [Ipy GoabIINX pacCTOSHUSAX TPAHCHOPTHPOB-
KH pYAy IeperpykKaioT B BaroHbl 3JeKTPOBO3HOI OTKAaTKH.

[Ipu paccroanusax mocraBku go 100—300 M nesnecoobpasuo uc-
MOJIb30BaTh TIOrPY30UHO-40CTABOYHBIE MAaUIHIIB TPY300ABEMHOCTBIO
8—20 T u 6oaee,

B BapuanTax co ckpenepHoi#l gocTaBKoOIl cMeHHAas NPOH3BOAHTE/ b~
HocTb Tpynaa 3abofiHoro pabouero cocrasasier 10—15 1, a npu uc-
MOJb30BaHUH caMOX0AHOro obopyroBanusi — 70—120 t. Pacxon noa-
rOTOBHTEJIbHO-HAPe3HbIX BHIpaboTok 1—2 M Ha 1000 T.

K npenmylimecTBaM CHCTEMBI OTHOCSITCS: HE3HAUHTEJNbHBIH 00ber
HOATOTOBHTENBHLIX PaboT; IHPOKas MexaHH3aIHs NPOH3BOACTBEH
HbIX TIPOLIECCOB; BO3MOXKHOCTE OTPAGOTKH PYJAHBIX Tes C HEeNpaBHJb
HBIMH KOHTYDaMH, COPTHPOBKH DYAB H NOpPOAH B 3afoe; XOpOLIM
ycaoBUsL npoBeTpHBaHUS. OCHOBHbIE HEJAOCTATKH: 3HAUKHTeJbHBIE NO-
TepU PyAB! B LEAHKAX; BO3MOXKHEIE BEIBAJK KPOBJIH.

[TyTn pajpHefuiero coBepUIEHCTBOBAHHSA CHCTEMBI 3aKAIOUAOTCA
B pacmupeHnad 00J1aCTH TIPHMEHEHHS caMOXOAHoro o60pyZoBaHHA H
CHHJKEHHH NOTePhb PYAH B LeJHKAX.

KamepHo-cTonb6oBbe cucTeMb pa3dpaborTkH. Xa-
paxkTepHO#l 0COGEHHOCTBIO KaMepHO-CTOJOOBHIX cHCTeM pa3paboTku
SABJISIETCS PeryasipHOe uepe/lOBalile BHIEMOYHBIX KaMep ¥ pPasfensio-
IIHX HX UeJHKOB (¢TON60B).

Kamepuo-cTtos60oByio cHcTeMY NPHMEHSIOT NpH pa3paboTke NoJjo-
THX M HAKJOHHBIX 3aJiexeil MOILHOCTBIO OT 3 10 30 M ¢ yCTOHUHBHIMH
pyIo# ¥ HajerawoUuMu nopogaMu. IlpuMenenie KaMepHO-CTONGOBHX
cucTeM 00yc/OBJNHBAET OCTaBJeHHE B PYAHHIX LedHkax Oosee 15—
20% 3anmacoB noJsie3HOTO HcKonaeMoro. KamepHo-cTon60BEIE €HCTe-
MBl 13-32 GOJBIIKX NOTEPh B LEJMKAX MPHMEHKIOT B OCHOBHOM NpH
BbIeMKE MAaJICLEHHBIX TOJE3HBIX HCKONaeMBbIX.

[Mupuua nasenu cocrasJasier ot 80—150 no 400—600 M, xamep
8—20 M, nenukoB 4—6 M. PasMeprl Kamep H LEJHKOB 3aBHCAT OT
YCTORYMBOCTH PYAHOIO H NOPOAHOIO MACCHBOB.

[Tpu mosoroM 3ajleraHHH pyLHOrO TeJa BRIPAGOTKH OCHOBHOTO
FODH30HTA pACMOJIaraloT N0 pyJe Ha ypOBHe IIOYBBI 3aJleXKH HJH B



NOACTHAAOWHX Hopogax Ha raybune 4—10 M. [1pu vaksonHoM 3a-
JIeraHuy Py AHBIX TeJ — B NMopojax (noJeBas MOArOTOBKA).

Cospemenible BapualThl KaMepHO-cToa060BOIl clicTeMbl pasJiuya-
10T 1o crecodav oT6olkH, TPAHCHOPTHPOBKH PYIbl U dopvam 3abos
n mequkoB. Ilpu 3ToM Bce ollM OCHOBHIBAIOTCS 1A YAaCTHYHOM HJIA
MOJHOM HCHO0.1b30BaHUH CaMOXOJHOro obopynoBaitus Aasa Gypelus,
IOTPY3KH I TPAHCHOPTUPOBKH PYABL.

MupoBoit onbIT npuMeHeHHs KaMeplio-croaboBoil cHCTeMbl paspa-
6oTku Ha pyannkax CLIA, lliseunu, BennkoGpuranmn ©u Apyrux
CTpaH MOKa3bIBAET, YTO HCIOJIb30BAaHHE CAVMONOIHOI0 06OPYAOBAHUS
NO3BOJIsIeT HOBBICHTh MPOH3BOAHTENBHOCTE Tpyaa 3aboiioro paboue-
ro go 80 t/cveny. TeXHHKO-3KOHOMHUYEChHe TOKa3aTeJd NPH 3TOM
NpubJMKAIOTCS K NOKA3aTeNsIM OTKPBITBIX PaGoT.

Ha oTeuecTBeliHBIX NMPeANPHATHAX KaMePHO-CTOJIOOBYIO CHCTEMY
¢ caMOoxoallblM o0opypOBaHHEM NPHMEHAIT na J[xKe3KasraHcKoM,
Mupraaumcaiickov, HoBoMcckoBekov pyaHuKax.

Ha puc. 2.22 nokasana orpaborka roJorofi 3a.1€xH MOIUIHOCTbIO
12 M u Go.iee KaMepHO-CTO.160BO CHCTEMOIl ¢ MpPHMEHEHHEM CaMO-
XOJHOTO 6ypOBOrO M MOrPYy30UHO-TPAHCOOPTHOrO 0GOPYAOBAHHS.

3aboit o0ypuBaloT ueTwipexnepdopatopHoii OypoBoH KapeTKoil.

B3opBannywo pyay rpy3sT 3KCKaBaTOPOM HJH KOBIIOBBIM IMOTpy3-
YHKOM H JAOCTaBJSIIOT aBTOCAVIOCBAJOM HJH CAVOXOAHBIM BaroHOM.
Has ocMoTpa U 0OOpPKH KPOBJH KaMepbl HCHO.Ib3YIOT CAMOXOAHBIN
TNOJIOK.

ITo oxkonuyanuy OGypenns OypoByio KapeTky lepevelialoT B 0es-
onacHoe MecTo. 3a OnHO B3pbiBaHue orOuBawt 10 250—280 T pyasr.

Tlocae mpoBerpuBaHusi 3a60# MOArOTaBAHBAIOT K yOOpPKe PyABL:
pasbpocaHiyio B3pHIBOM pyly Oyabiao3epoM noiarpebaior x 3abow 4
PacuYMIAT TPacey, Mo KOTOpoil KypcupyeT cavioxoalulit BaroH. I1po-
H3BOJHUTEJBHOCTh MOTPY30UHO-10CTABOUHOTO KOMILIEKCA COCTaBJseT
200-—-250 t/cvieny.

OcHOBHBIVIH TIPEHMYIIECTBAMH CHCTEMVBI SIBASIOICH BO3MOMKHOCTD
KOMILJIEKCHOIl MEXaHH3alHUu OUHCTHBIx paloT ua 6ase caMOXOAHOrO
oGopyaoBaiid; HaJnuue upokoro dponta pabot; HH3Kas cebecTon-
vMocTh A00ni4d. HeaocTaTKH: onacHocTh BeneHHsT PAa0OT B OTKPBITHIX
KaMepax H 60JblIHe NOTEPH PYAB B UeJUKAX.

[Ipon3BoAuTeNnbHOCT TPyAa paboyero NMpy BapHalTax C CaMux01-
HEM obopyposandem coctasaseT 60—80 t/cvienry. Pacxox noaroro-
BHUTeABHBIX BRIpaboTok 1,5—2,5 v Ha 1000 1. PasyboxuBauue pyant
e npesbimaeTt 6—7%.

IlyTu 1aneHeiiniero COBePUIEHCTBOBAHHUA CHCTEMBI Te Ke, 4TO H
npH CIUIOWHOI cHcTevie pa3paboTKH.

[lotonkoycTynHast cucteva paspaborku Iloron-
KOYCTYIHBIMH CHCTEMAaMH Ha3bIBAKOT TAKHE CHCTEMBI, MPH KOTOPBIX
pyAHbie TeJga oTpalaThiBAIOT OTKPBITBIMH KaMepaMmu; 3abofi umeer
NOTOAKOYCTYnHYIO dopMy; OypeHHe W 3apsKaHHe WINYPOB BEAYT C
HACTHJIOB, YJIOXKEHHBIX HA MPOCTYIO PaclOPHYO KpeNb, HJIH € Mexa-



HM3HPOBAHHBIX NOJKOB. Pacnopunas kpenb CJAYXHT He AJHA NOAED-
JKAHUS OYHCTHOrO MPOCTPANCTBA, a4 AJs COOPYKEHHs HACTHJIOB,

ITo npoctupanuo oTpaboTKy 3amacoB 3Taxa BejlyT KaMepaMH ¢
ocTaBJeHHeM M/ (Ge3 OCTaBJEHHS BPEMeHHBIX MeXAYKaMepHbIX Ie-
JIMKOB.

[ToToJKkoycTynas cucTeMa mojdyunia HEPOKOE pacnpocTpatetiie
npu paspaboTKe MHJIBUBIX VECTOPOXKAEHHH Dy LBETHBIX, PEAKHX H
61aropoAHBIX MeTaJJIOB l1a PYAHBIX TesaX VoHHOCThIo 0,6—3 M.,

IMoTonkoyctynnas cucreva paspaboTKH ¢ paclOpPHOH Kpenbio
npuMeHAeTcs NPH YCTOHYHBBIX BMENIAOUINX MOPOAAX B PYJe C YriIov
nagenust 6oaee 50°, MOILUIOCTH PYAHOrO TeJa X0 3 M.

BoicoTy 3TaxKa B 34BHCHVIOCTH OT KPENOCTH BMELLAOIHHX NOPO]T
npuuHMalT B npedenax 30—60 wm; oréuBaeMblx ycTynos — 1,5
2,2 M. C yBeAHYEHHEM BHICOTH 3TAXKA YCHOKHAOTCS YCAOBUA TPO-
XOAKH BOCCTAIOIHX, NOCTABKH KpeIH, NepeaBHKeHHusa paboyux, 0o.1-
JdepxkaHud suipaborannoro npoctpadcersa. Jauna 61oka — 30—80 m:
oTO0HBaeMbIX YyCTynoB—oT 2—4 jpo 10—12 M. Haa oTkaTouHbIM
HITPEKOM OCTaBJSIOT HAAMTPEKOBHIH HEMHK BRICOTON 2—2.5 M, B HeM
yepe3 3—6 M NMPOBOASAT PYAOCHYCKH, BEPXHIOI 4aCThb KOTODHIX pac-
HIHPSIOT B BOPOHKH. [IpH MOUHOCTH pynHOTO TeJa 10 2 M H LeHHBIX
pyJax HaAWITPEKOBHI LEJHK, KAK NPaBHJIO, He OCTABJSAIT. B 3TOM
clyyae B KpOBJe OTKaTOYHOrO LuTpeka yepe3d 4—6 M ycTpauBaioT
NOTPY30UHBIE JIIOKH.

Hnst coxpaHeHHs BepXHEro BEHTHJASIHOHHONO UITPEKAa OCTABJSAIO]
BpeMeHHBIl MOAIITPEKOBBIA UeMHK TojumHol 2,5—3 M. Orpaborky
LUeJUKOB HaJ{ ¥ TOJ BEHTUJNSIUOHHBLIM IUITPEKOM IPOU3BOAAT NPH INO-
ralieddu LITpPeKa.

[ToaroToBky 6J0Ka OCYUIECTBJAAIOT DYAHBIMH 3TaXKHBIMH IITpeKa-
MH ¥ GJIOKOBBIMH BOCCTalOUUMH. DJOKOBBEIE BOCCTAIOUIHE PacCHOJa-
raloT Ha (pnanrax. B unenrpe 6a0Ka njs BEHTHJALHH, AOCTABKH Ma-
TEpPHAJIOB U 3aMACIOr0 BHX0/a YaCTO NPOBOJAAT TPETHH BOCCTAIOWHH.

K HapesHBIM paBoTaM OTHOCAT NpOBeieHHe KOPOTKHX pYyHOCHycC-
KOB B HAAIITPEKOBOM UeJHKe H MOJACEYHOro LITpeka BricoTOH [,8—
2 m.

Quucinsle padoTel COCTOAT H3 BHIEMKH KaVEPHLIX 3aMacoB H Le-
JHKOB.

QuucTHyio BRIeMKY B 0J0Ke BelyT CHH3Y BBEPX IOPH30HTA/bHbLI-
MH caosavH Beicotoil 1,5—2,2 M. TlepBuiii (noaceunoit) ciao#l pacrno-
JlaraT Naj UeMNKOM, 3aKpelJds ero pacHopHoi kpembio. [locae
oTpaGOTKH TEpPBOro A0Sl OUHCTHYIO BEIEMKY MOC/elYIOIUX ¢JI0eB Be-
JAYT ¢ ONepeXeHHeM HHKHHX CJI0EB 110 OTHOIWIEHHIO K BEPXHHUM,

OO6BIyHO OUHCTHYIO BHEMKY BeAyT B HECKOAbKHX OaoKkax. Baok mo
LAMHe Pa3feNdioT Ha ABa ycryna uad Goaee. [1pu pasgenenun 6joka
Ha nBa ycryna (pHe. 2.23) yayuumraerca opraHusalHsl OUHCTHBIX pa-
60T, noBHIIaeTCS Ge30NMacHOCTh paborT.

TIpu or6oiike NPHMEHSIOT XBe CXeMbl pacCHOJIOXKEeHHS ILIypOB
(puc. 2.24) : rOPH3OHTAJNBHYIO H KPYTOHAKJIOHHYIO.




A-A Puc 223 Tlotoakoycrynuas
- cHCcTeMa pa3paboTKH

1 — uvactun aas paGorel Gypuib
_ IUKOB 2 — xomoBo#t  BoOCCTalw
uuh 3 — BbIIyCKHasi BOPOHKA,
4 — norpyso iuble JIOKH § — OTKA
TOYHBIH LWITPEK 6 — BEHTHJASAUHOH
HblH IITpex
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Hinypsr anunoit 1,8—2,2 M Oypar pyuHsiviu repdopatopaMu ¢
BpeMeHHBIX NOJKOB, YKJIaAbIBAeMbIX Ha pacnopHoil xpenu. Lay6Guny
BOCXOAAIIHX LIMYPOB, 00YPHBAEMBIX TEJECKOIHBIVH NepdopaTopaviy,
NPUHHMAIOT paBHOH BeicoTe ycryma OTOHTas pyaa caMOTeKOM Io-
CTyNaeT B BBINIYCKHBIC BODOHKH, H 3aTeM uepe3 JIIOKH ee IPy3fiT B
BATOHBL.

Paccrosnne MeXay psfaMH pacnopoOK KPeNH NPHHHUMAIOT PaBHEIM
BLICOTE yCTYIa, a MeXAy pacnopkamu B paay — 1,6—1,8 M. Ilepexn
oTOOfiKOH pyAbl HAacTHJ yOupaloT. B psne cayyaes pyay HampaBisiioT
B PYAOCHYCKH ¢ MOMOLIbIO OTOOHMHBIX NMOJKOB, KOTOpble YCTPaHBAOT
nyteM oOLIMBKU HOCKAMH CTOEK.

CucreMa no3BoJisieT NPH HEOGXOAHMOCTH COPTHPOBATHL PYAY B 3a-
60e va nojakax. OTCOPTHPOBAHHYIO NYCTYIO NMOPOAY pasviel[aldT 3
TIPOCTPAHCTBE MeX/JYy PYAOCHYCKaMH.

CBeXyI0 CTPYIO BO3AYyXa K OUHCTHEIM 320058M HOAAIOT yepe3 d.1ail-
roBble BOCCTaIOLIHe, a oTpaboTaHHHIH (3arpsi3HEHHBIH) BO3AYyX YAAa-
JIAIOT yepe3 UeHTPaJbHBIH BOCCTAOLIMN HA BeHTHJASAUHOHHBIH UITPeEK.

Ha TexHUKO-3KOHOMHUECKHe IOKa3aTeNH CHCTEMBI ¢ PaclopHOi
Kpenblo 3HaYHTEJbHOE BJIHIHHE OKA3bIBAIOT BBICOTA 6/I0KA, MOLIHOCTH
PYAHOrO Tesia, TPEMMHOBATOCTb NMOPOJ H XapaKTep KOHIAaKIO3 pPyi-
HOTO TeJia ¢ HUMH.

[TpousBoguTebHOCT TPyAa 3aboiiioro pabouero cocrasjsieT B
cpenneM 4—6 t/cMeny. Pacxon xpenexnoro seca —0,06—0,12 m®
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Ha | w3 ouncTiioro mpocTpaHcTsa, norepu pyias —5—6%, pasy6o-
xkupanue — 10%.

ITpeuMyliecTBa CUCTEVEl HH3KHe NOTEpH H pasybo:KHBAHHE PyAbl;
BO3MOXKHOCTb OTPaBaTHBATh PYAHBIE Tela CO CI0XKHON Mopdosoruel
¥ (CTaBJEHHS B BEIPa0OTaHHOM IPOCTpaHCTBe HeoTpaboTaHHBIX Ge3-
PYAHBIX YUaCTKOB HJH OTOHTOH IyCTOH MOPOABI; XOpollash BeHTHJSA-
nus 3adoes

K HejocTaTKaM CHCTEMBL OTHOCSIT BBICOKHE PacXO[bl KPErmexHOro
Jeca W TPYAOEMKOCTb paloT 110 KpemeHHIo H OoTOO#Ke PY.bl; MOBHI-
IIeHHYIO0 ONACHOCTb M3-3a HAPYIIeHHIl KPENJIeHUs B pesyJabrarte ced
CMHYECKOTo JeficTBHsI B3PHIBOB; HEBLICOKYIO NDOU3BOJAHTENLHOCTI
Tpyaa.

YcosepIueHcTBOBAHHE CHCTeMbl — B yJyullleHHH TexHoJornH Gy
POB3DLIBHBLIX DAGOT H ONTHMH3AUWH HX NapaMeTpoB, MeXaHH3alul
paGoT Mo NepeMellleHnIo JecoMaTepuasnoB M0 BOCCTAKIEMY H I
OUHCTHOM IPOCTPAHCTBE, MPHVIEHEIHH METAIIHYeCKOH mepeHoCcHOM!
KpenH, Mepexoje Ha CHCTeMy € MeXaHH3HPOBAHHHIMH CAMOXOAHBIMH
6y pOBBIMHU NIOJIKAMH.

BapuaHT MOTOJAKOYCTYMHOM cHCTeMBl Da3paboTKi ¢ naHeNbHOR
BBIEVKOM PYJbI C MOVOIIBI0 MEXaHH3HPOBAHHOI'O KOMIJIEKCA C MOHO-
peNbCOBBLIM NepeMelieHHeV NoKasan Ha puc. 2.25.

YeaoBHS TpHVIEHeHHsl YCTOHUHBRIC H cpeHell YCTOMUNBOCTH PYAbl
¥ BVeUlaiolUIHe IOPOJL, MOWLHOCTb pyanoro Tena 1,8—5 M; yrona
nagenusi Godee 50°; OTCYTCTBHE BKJIOYEHMH NMyCTHIX NOPOA, COPTOB
pyJbl, TPeOYIOIIX Pa3le/bHOl BHIEVKH

BeicoTa Guoka 60—80 M, anuna 30—50 v Jlanxa 60Ka 3aBUCHT
OT BeJMYHILI JOMyCcTUMOMH Mmiomain obHaxeHnsl BMEIAIOIUX OPOA.
Ilo nauie 60K Pa3feNsiOT BOCCTAIOLIHMH Ha JBe-TPU NaHenH. Hucmo
6ypOBBIX BOCCTAIOLIMX 3ABHCHT OT KOJIHUECTBA laHeJeil, KOTOpOe B
CBOIO Ouepe/b Onpejelsiercs TayOuHoi Gypenus Cny6una 6ypenus



CKBAXKIH TIpH BbLAEPHKAIUIBIX 3J€eMEHTaX 3ajieralHs pyaHOro TeJaa
Jocriraer 12,5 v, npuna nanenu paBHa MOLIHOCTH PyaHOro TeJa.
Iupuna vMexayKavMepHublX LEeNHKOB 3aBHCHT OT YCTOUHBOCTH PY./1bl
Il BMEIAIHX IO0POX H COCTaBAseT 0KOJIO H—E6 M.

[MonroToBKy 6/10Ka OCYWECTB/IAIOT ITAXKHBIMH 1ITPEKaVH H 6.10-
KOBBIMH BOCCTAOIUHMH. [IpuMeNnsoT Kak pyanylo, Tak H IIOJEBYIO
cXeMbl HOAroToBKH. I1pu noJseBoil MOAroTOBKe ligjecoobpaszia cxeva
MOrpy3KH M AOCTaBKH PYABI 114 YPOBHE OTKATOUIOrO ropH30HTa C He-
NOJAL30BallMeM Norpysouno-goctasounpix Mammnn (ITAM).

Hapesiibie pa60oThl BKJIIOUAIOT NpoBejeiiHe 6y PoBLIX BOCCTAIOUIHK,
TI0/CEUIIOr0 HITPeKa H BEIPABOTOK TOPU3OHTA BHINYCKA.

TopusoHT BhINyCKa NPH CKPENEePHOH AOCTaBKe COCTOMUT H3 HITpeKa
CKpenepoBaHusi U KOPOTKHX DPYAOMYCKOB, BEPXILOI YaCTh KOTODHIX
0o(OopMIAIOT B BUAE BBUTYCKHBIX BopoHOoK. [Toaceunofi mrpex o6LiuHO
uMeeT IIHPHHY, PABHYIO MOIIHOCTH PYAHOro Teaa, u Beicoty 2,8—3 M.

Ounctuele paloTBl 3aKJAOYAIOTCS B NEPHOTHUECKOM 06ypHBaNHH
FOPDH3OHTAJBHBIX WNYPOB HJAH CKBAXKHI H OTOOIIKe Py1HbIX CJIOEB B
nanensx. OfAHOBpEMeHHO B3PHIBAIOT OT OHOTO AO TpeX DPANOB CKBA-
JKUH. B3peiBanne xopoTko3awveldeniioe. Toauulia cjoeB cOCTaBASET
1,5—3 M 1 3aBHCHT OT KPENocTH pylNbi. Dypenie ckBaxKHIl NPOH3BO-
JAf1 ¢ IOMOLLBIO KOJOHKOBBIX nepdopatopon Ttuna [1K-60, ycraHos-
JEeUHBX Ha caMOoXoJHoM rnoJike. [1o/J0K NepeMemiaoT 10 MOHOpPebCY,
KOTOPBI MOHTHDPYIOT IO JjexKaueMy OOKy pyaHoro Tena B OypoBoM
BoccTamueM. MoHOpeIbC COCTOUT H3 CeKUHUH MauHOH 1,5 M.

[Tocne o6ypuBaHHA cJI0EB HPOH3BOJAT 3aPSKAHHE CKBAXKHH C
HOMOIIbI0 THEBMO3aPSAUHKA.

[Tocne oT60iKKH PYABL U NPOBETPUBAHUA 32008 NONOK ¢ pabounmu
nepevenanoT B 3a00H, H HHKJI TOBTOPSETCH.

Orbutas pyna nocrynaer yepe3 BBINYCKIIbIE BODOHKH Ha CKpemnep-
HbIH LITPeK, a 110 HEMY JOCTABJSIeTCS K PYAOCIYCKHOMY OT/IeJeHHIO
6JI0KOBOrO BOCCTAIOLIETO.

Crexas cTpys BO3/AyXa H3 GJOKOBBIX BOCCTAIOWIHMX Yepe3 BEHTH-
JgsgnHolHbIe cOOHKH nocTynaer k 3a6osv, a oTpaboTaHHas — uepe3
fypoBbie BOCCTalollMie ¥ DEHTHJASUHMOHHBIH IITPEK YXOAHT K BEHTH-
JISSLLAOIIIIOMY CTBOJLY.

Ha TexiiHKO-3KOHOMHYECKHe [OKa3aTesH 5TOr0 BapHaHTa CHCTe-
MBI pa3paboTki 60JIbII0e BJAHAINNE OKA3bIBaeT MOP(OJIOrHs PyJHOTO
TeJa.

[IpenvyniecTBa CHCTEMBI: BBICOKAs NPOH3BOAHTENBHOCTL TPyZa
3afofinblx paboyux 4 6e300acHOCTh PabOT; BO3MOMKHOCTD ITOJHOH Me-
Xally3aluyd ¥ aBTOMAaTH34UHH BCeX NPOH3BOACTBEHHBIX MPOHECCOB
OUYHCTHOH BBIEMKH, UCHOJb30BaHHE OAHOTHNHOTO 000pyJOBaHHS HA
MPOXO,14eCKHX H OUHCTHBHIX padoTax; BBICOKAs HHTEHCHBHOCTH BHI-
eMKH.

Henocratku cucTeMbl: 6oabLIol 06beM HapesHblx pabor, ocobeH-
HO NpH CJA0XKHOH MOPGHOJOTHH PYAHOTO Tesa; AByXCTajulinas oTpa-



6oTka 6Joka (BbleMKa KaMvep H LEeJHKOB); HeBO3MOXHOCTb BbIEMKH
PYABl IO COpTaM.

[Tyt panbueiiliero coBepIIEHCTBOBAHHA CHCTEMBI: yMeHblIelHe
KYCKOBATOCTH PyAbl H CHHXKelHe CeHCMHYeCKOro JAeiCTBHS B3PBIBOB,
nepexol Ha oTpaboTKy 3anacoB 3Taxka 0e3 oCTaB/eHHs PYIHBIX Le-
JINKOB.

CucrteMb pa3paboTKu ¢ NOJA3TaxXHOHK 0TO6oHKOM.
CucteMavu pas3paboTku ¢ MoA3TaxKHOH OTOOHKOI HA3BIBAIOT TaKue
CHCTEMBI, NIPH KOTOPBIX PYIAHOE Teso OTPabaThiBAIOT OTKPBITHIMH Ka-
Mepavu ¢ 0TGORKON Pyl M3 MOAITAXKHBIX BRIPAOOTOK, @ QUHCTHOE
MPOCTPAHCTBO B IePHO1 BBIEMKH PYABI MOJAAePXKUBACTCS C MOMOUIBIO
BpeMEHHO OCTABJSEMBIX DyAHBIX LEJHKOB HJH HCKYCCTBEHHBIMH Oe-
TOIHBIMU LEJHKaMH.

[To npocTHPAHHIO MECTOPOKAEHHUS CMexKHble KaMephl pasiessioT
MEXKAYKAMEPHBIMHY, a WO MaJeHHIO — MeXAy9TaXKHbhIMU UeJHKaMHy,
KOTOPBIE COCTOSIT U3 TOTOJOUHIBL H AHHIIA.

CucreMbl pa3paboTki ¢ MoA3TaxHOi oTOolKOH (pHe. 2.26) mnoJy-
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Puc. 2.26. Cacrema ¢ MOA3TAXKHOE OTOOUKO:

! — Mop3TaxkKHble INTPeKH; 2 — OTPE3HOH BOCCTAK LINE; 3 -— MOJCeuKa; 4 — OTLATOUNbIH LITPEK;
5 — BeHNTUJASAIHOHHbIN WITPEK; 6 — GJOKOBBIA BOCCTAWOWHIG; 7 — CkBaXKHHa AJsT OTOOMKI DPYABL



YHJIH IIHPOKOE pacrnpocTpalieHde npu pa3paboTKe Py YePHBIX, LBET-
NBIX M DaRHOAKTHBHBIX MeTananoB. Boicokas adpdekTHBHOCT 3TOR
cCHCTeVbl o0bacHAeTCS YAOOHLIMH U Ge3omaciibiMu yeJosusiMu Gype-
Mt H OTOOMKH; BO3MOMHOCTbIO NPHMEHHTb BHICOKONPOU3BOAUTEb-
Hble CaMOXOJHBle MalIHHBI AJs51 OypeHHs, NOTPY3KH H JOCTABKH PYABL;
OTCYTCTBMEM KpeIlJIeHHsl ¥ JOCTaBKU PYJAbl B OUHCTHOM TPOCTPAHCTBE.

CucTeMBl TPUMEHSIOT NPH pa3paboTKe yCTORYMBBIX Pyd H BMe-
UIAIOIHX TIOPOJ], MOILIHOCTH 3a/iexH OT & 1o 20 M, yriax najeHus
Gosee 30° oTCyTCTBHH COPTOB PYIBI, TPeGYIOIUX pas3aeSbHOH BbI-
eMKH.

Ilpu Ha/HuHH y4acTKOB BVeUlAWHX opox, Tpebyolux noaaep-
XKanus, B OUHCTHOM TIPOCTPANCTBE OCTABJSIOT BpeMeHHble BHYTPHKA-
MepHble UeJAHKH HJH YCTalaB/JHBaI0T aHKEPHYIO Kpellb.

[Ipu yraax nageHust pyaHoro Tesa MeHee 60° nug yaaBjiuBaHHSA
OTOHTOI pyAbl, 3aBHcalOllel Ha JexaueM OOKy, YCTpaHBalOT I0-
NO.THUTEJbHbIe BHITYCKHbIE BOPOHKH.

Boicota 6/10Ka B ccteMe 0OLIYHO PaBHA BBICOTE 3TAXKa H COCTaB-
asieT B cpeaneM 50—70 M. Muoraa, npu KpyToMm najeHud pyaHOTO
TeJa M BecbMa YCTOHYMBHIX BVEN[AIOLMX NOpPOAAX, BHICOTY OJ0OKa
yse.inuuBaoT go 100—150 M. B stom caydyae 6JioK pacmoJsaraercs
Ha 1ByX H Oojee sraxax. Ilnuny 6Jioka cielyeT Takxe yBA3HBATh
¢ XONYCTHMOH MJIoImaApio obHAXKeNUsl U BpeMeHeM OTPabOTKH KaMe-
pel. Ilpu ray6une 500—600 M ona cocraBaser B cpeanieM H50—60 M,
pexxke a0 100 M. C nepexonoM Ha GoJee rayboKue FOPH3OHTH JAJTHHY
kamep yMenbmaiorT 1o 25—30 M. Ha panny 6soxa BausieT TaKxke
gonycrtuMasi BeaMuyuna oOHaxeHus BMvellalomux nopox. Illlupudy
1eJHKOB OOBIYHO NPHHUMAIOT He MeHee 6 M. ToJlluHA MeXAy3TaxkK-
10r0 LeJIHKA B 3HAYHTEJbHOH CTeNeHH 3aBHCHT OT KOHCTPYKIHH THH-
ua 6aoka. Ilpu nasuuud NpOMeKyTOUHOrO IOPH30HTA BBEINYCKA OHA

octapiasier 10—12 M, a npu BbIYyCKe PYIBI 11a YpPOBEHb OTKATOYHOrO
ropuzonta 4—>5 M. ToJgillvHA HOTOJNOUUHBl B GOJBUIMHCTBE cjyuyaeB
cocraBJjsier 3—5 M.

[ToarotoBKy 6/10Ka OCYHIECTBJSIIOT TAXKHBIMH HITPEeKaMH, OpTaMH
¥ GJAOKOBHIMH BOCCTAOUIMMHU, [IpUMEHSIOT PYAHYIO, NOAEBYIO # CMe-
IIaHHYK CXeMBbl NMOAroTOBKH. HauboJgblllee pacnpocTpaHeHHe IOJY-
yyJa cMellaHHas NOAr0TOBKA. DTO CBA3AHO C HCIOAb30BAHHEM CaMo-
X0,110r0 060py/A0BaHUs NPH BBINYCKe H AOCTaBKEe PYABI H NipHMeHe-
HHEM HCKYCCTBEHHBIX I[eJUKOB. B cBsA3M ¢ TeM uTO CHCTEMY NOAITAK-
HBIX ILITPEKOB IPHMEHSIIOT B OCHOBHOM NPH YCTOHUHBHIX pyAax H
BMeIIAIOUUX MOpPOJAaX, IMOPH3OHTAJIbHBIE BLIPAOOTKH TOPKPETHDYIOT
H B cayyae HeoOXOAMMOCTH YCTaHABJAHBAIOT aHKEPHYIO Kpelib.

K napesHeM BHIpa60TKaM OTHOCAT NOA3TA)KHblE LITPEKH, OTpe3-
HO{l BOCCTaIOWIMH, BEHTHJASUHOHHbie cOOMKH, BEIpAOOTKH TrOpPU30HTA
Brinycka. [TopaTa)kuele WITPeKH OOBYHO TropH3oHTaJbHEIE. OIHAKO
HHOTJla NPH HCIOJB30BAHHH CaMOXOZHOr0 000OPYyINOBAaHHS NOAITANK-
Hble LWITPeKH IPOBOIAT NOA yrioMm 15—20° O6beM Hape3HBIX BHIPa-
60TOK B GJiOKE 3aBHCHT OT KOHCTPYKIIHH FOPH30OHTa BHIIYyCKa: 60Jb-



miee KOJHYECTBO Hape3HbIX BHIPAGOTOK — NPH HAAMYHH TOPH3OHTA
rPOXOYEHHS, MeHbllee — IIPH NJOCKOM AHHINE H BHINYCKE HA YPOBEHb
OTKATOYHOTO TOPH30ONTA,

Iyukn npoxoaar oaHOBpeMeHHO ¢ BBIPAaGOTKOMN CKpenepoBalHf
aubo nocienosatenbio. Ceuenue WX NPHHEMAKOT OT 2 Ao 5 M2, npu
KPYNIOKyckoBoli pyre po 6—7 M2 BoJgbiiyve pazMepsl BhIIYCKIBIX
OTBEPCTHH 3HAYHTEABHO COKPALAIOT 3aBHCAHHE PYAH B AYYKax M
TeM CaVIBIM YBeJHYHBAKT NPOH3BOAHTENbHOCTD BEHINYCKA. BricoTa ny-
yex 6—8 M.

B kpenkux pyiax npu mpaBHiabHOH (GOpMe PYAHOIo TeJa ¢ OTHO-
CHTEIBHO MOCTOSIHHON MOLLIIOCTBIO BMECTO BODOHOK JJsf BRIIyCKa
TPHMEHSIIOT TPaHUIeH.

OunctHble paboTHl B 6jI0Ke COCTOAT M3 BHIEMKH OTPE3HON ILeJH,
noiceyky 6Joka (Bk/Iouast oopMJaeHHe BHIYCKHBIX BODOHOK HJIH
TpaHileH), BbleMKH KaMepHBIX 3aMacoB PyAbl H OTPAGOTKH LENHKOB.

Inst o6pasoBaHusl OTPe3HOU IIeNH Ha KaXKJIOM NMoAITaXKe NPOBO-
IAT 6ypoBLle OPTH, H3 KOTOPHIX 'OYPAT CKBAXKHHBI HA BBICOTY NOJ-
sraxka. CKBaXKHHBl pacnofaraioT B JBa psAa CHMMETDHYHO WJIH B
IIaXMaTHOM NOpsiaKe Ha paccrtosHHu 1,5—3,0 M. BapriBanue nocae-
JIOBATEJNBHOE 10 ABe-TPH B HAlPaBJEHHH OT OTPE3HOTO BOCCTAIOLIETO
K KOHTYDY PYAHOrO TeJa co CTOpOHbI jexkauero 6oka. [Tocie B3phiBa-
HYS BCeX CKBAXKHH Ha BCIO BHICOTY Kaviep o0pa3yeTcs oTpe3Has llelb
wupuyo#t 2—3 M. Tlpu MOLIHOCTH pyAHOro Tena 6oJiee 5 M OTPe3HYIO
mesab Hioraa o8pasyor nyTeM B3pHIBAHHS KOMIJIEKTA CKBaXKHH, IPO-
6ypeHHBIX Ha BCIO BBICOTY KaMmepsl. JIuRY cekuuit (apyca) oObIYHO
npruaumanTt 5—10 M.

Ionceury xKaveps! BEAYT ¢ ONepeXeHHeM 0 OTHOUIEHHIO K JHHHH
3abosi Ha 6—12 M. [s1s mojceuku kamMep M o0pas3oBanus Aydyek oObIY-
HO NPUMEHSIOT WITAHTOBBIE LNYPHL.

[Tomceuka mranroBHMH IunypaM# obecneunBaer 6e30macHOCTh
Tpyaa OYpUABUIMKA H COKpamleHHe o0beMa Hape3HHX paboT.

CyuHocTs Tpanuefinoro crnocofa TOACeUKH 3akJaoyaercs B 00-
pasoBaHHU B AHHUINE KaMephl TpaHIUEH, HMEIOLIHX B HONEPEYHOM ce-
yeHuu (popMy Tpaneuu.

Ipu sToM cnocobe AYUKH MPOBOASIT HA BBICOTY 6—7 M, CORAHHAIOT
TpaniieHBIMA UITPEKAMH, U3 KOTOPBIX TeJeCKONHBIMH nepdopaTopa-
MH GYpAT BeepHbie KOMIIEKTHl IITAHTOBHIX WINYPOB raybunoi 6—8 M.
Paccrosinie MeXJAy KOMIJIEKTaMH IWINypoB cocTasaser 1,2—2,0 m.
BapoiBanue BeAYT MO OMHOMY KOMIJIEKTY. B pesysbTaTte B3pLIBAHHS
winypos ofpasyercss TpaHilles, cOeIHHEHHAS NYyYKaMH HJH LleNaMH
¢ ropusoHTOM Bhiycka. lllupuna Tpanulen y BeDXHero OCHOBAHHSA
6—12 m. TpaumeliHag nojaceyka NOAYUYHJIA LWIMPOKOE pacnpocTpaHe-
HHE HA MHOI'MX OTE@UECTBEHHEIX M 3apyOeXHEIX PyAHHKAX.

QuxCTHYIO BHIEMKY KaMepHBIX 3aNacoB DYABI BEAYT OT OXHOrO
¢danra K ApyroMy HJH OT cepeJHHB K TpaHunam. B nepBoM cayyae
OTPE3HYIO ILIeJb PACNOJAraloT Ha rpaHdle ¢ MeXAyKaMepHHM IHe-
JIHKOM, BO BTOPOM — B IIeHTPe KaMepH.



bypenne ckBaxuu auamerpom 75—100 MM ocyuiecTBasiioT Oypo-
BbIMH CTaHKaMH NHeBMoOyAapHoro Oypenus. Ha napamerper 6ypo-
B3DLIBHBIX Pa6oT 60JblIOE BJAHSHHE OKA3BIBAIOT MOP(OJOrHs PyAHO-
ro TeJna H XapakTep KOHTAKTOB PYAbl C BMENIAWOWiMH HOPOAAMH.
OO0bluHO paccTosiHHe MeXIy MNoJA3Ta)kaMH cocrabiaser 15—20 m.
B cayuae ci10:kHOH MOpPGOJOrHH PYIHOrO TeJda BLICOTY MOAITANKA
yMenbwaoT xo 6—12 M, nepexois Ha OTOOHKY pyabl WITAHIOBBIMH
umypamu. Ilpu paspaboTKe pajHOAKTUBHEIX PYJ BLICOTA NOJA3TaKa
3—5 M.

Pacnosnoxenne ckBaXHH B cJoe ObIBaeT Napasje/bHbIM HJIH Be-
epHbIM. HeaocTaTok napaJiieslblo PAacCHOJOXKEHHBIX CKBAXKHH — lle-
06X0AUMOCTb NPOBOJUThL 3aX0JAKH Ha KaxjaoM moxstaxe. Ilpu Beep-
HOM DAaCHOJIOKEeHHH CKBAaXXHH 3TOT HeZOCTAaTOK orTcyTcTByeT. OQHAKO
ApobJieHyde pyasl IpU 3TOM CTAHOBHTCH HEPABHOMEPHBIM.

KomnJieKTbl CKBaXXHH Ha MNOJA3TAXKaX B3PLIBAIOT N0 OAHOMY HJH
MPHMEHSAIOT MHOTOCEKIHOHHYIO 0TOOIKY (aBa-Tpu U 6oJsiee KOMILIEK-
TOB CKBAXKHH B NOA3TAXKe).

Ha BbIGOp KOHCTPYKIHMH TOPH30HTA BBIIYCKA OKA3bIBAET BJHSHHE
crnocob oT6ofiku (uinypoBo#l, WITAHrOBBIMH, TJIy6OKHMH CKBaXKHHA-
mu). O6n1yHO OTOHTYIO PYAY BHINYCKAIOT H3 KaMep NMOJHOCTBIO, 0CTaB-
Jsil JHIIb 3anoJHeHHBIe €0 BBIMYCKHble BEIPAOOTKH (BOPOHKH HJIH
tpaHuwen). Ilpu HerocTaTOUHO YCTOHYUBBIX BMeINAOIHX NOPOAAX
yacTh OTOHTON pYABI OCTABJSIOT HEBBHINYIIEHHOH.

CymecTBytoT 1Ba crnocoba oTpaboTKH MeKAyKaMePHBIX U MeX1y-
TaXHBIX LeJHKOB. [lepBriil — MaccoBoe 00pylIeHHe HEeAHKOB Ha OT-
paboTaHHBIe KaMephl; BTOPOil — MpPH 3aJI0KEHHBIX KaMepax.

B cnyuasx, Korja jgonyckamoTrcd cABHXKeHHe M oOpylleHHe BMe-
HIAMOUHX NOPOA, HedHKH oTpabaThIBAIOT Pa3JIHYHBIMH BapHaHTaMH
CHCTEM TIOAITAXKHOTO OOpyLIEHHS UJH Ke AJs 0TpaboTKH MEXIy-
3TaXHBIX LEJHKOB IIPHMEHSIOT NOA3TaxHoe 00pyIIeHHe ¢ TOPUOBEIM
BHITYCKOM, 4 MeXJYKaMepHBIX — CHCTEMY TOPH3OHTAJBHEIX CJI0EB C
HHCXOIsALIeH BHIEMKOH.

3HauuTeJbHOE BJAHSHHE HA TEXHHKO-3KOIIOMHUYeCKHe NoKasateni
0K43BIBAIOT BHICOTA TOX3TAXKa, METOAB 6YPOB3PHIBHEIX paboT, Mexa-
Hu3auus paboT N0 NOrpy3ke M AOCTaBKe OTOMTOH pyan, cnocob 3a-
KJaJIKH KaMep.

Hau6osee BhCOKHE TEXHUKO-3KOHOMHYECKHE MOKa3aTe.lH JAOCTH-
TalOTCH TPH HCIOJb30BAHMH KOMIJIEKCOB caMoxoaHoro o6opyosa-
HHUS ¥ NocJeayomell TBepelomell 3aKIalKn Kamep.

Ha sesnunHel noTepb ¥ pasyb0XKHUBAHHA CYLIECTBEIHOE BJIHAHHE
0KAa3bIBAIOT TPEIHHOBATOCTh NOPOJA M XapakTep KOHTAKTOB PYAHOIO
TeJa ¢ IHMH, HHTEHCHBHOCTb BBIEMKH KaMephl, MOIIHOCTb H yToJ]
nagenus sanexu. [1pu yriax nagenna 55—60° neob6xo1uMo ycTpau-
BaTh JIONOJIHWTEJIbHBIE TOPH3OHTHL BHIIYCKA B IOPOJAX JeXKayero
6oxka.

IIpenmyiiecTBa CHCTeMBI: BBICOKas NMPOMU3BOAHTE/IBHOCTb TPYHAA,
6e30MacHOCTb OYHMCTHHIX paboT; He3HAUUTENbHLI pPacxoa Jecomarte-



PHAJ0B; BLICOKAs MUTEHCHBIOCTL BBICVIKI I IIH3KHe noTepH u palyodo-
KUBaHHe NMpH BEleVKe KavieplbiX 3a11acoB; BO3VOXKHUOCTh 0CTAaBJACIIHS
HeoTpaboTallipix Ge3pyabiX yYyacTKOB H BKJIOUCIHIT HeKOIJHUHON-
HBIX PY.

K neizocrathav cuctevpl oTHOCHT: GOMAbILIOH 06bev Hape3nbix pa-
60T npH Masoli spICOTe NOAITAZKA; TPYAOEMKOCTb paboT NpH H3BJe-
YEHIH MeXAYKAMEPUBIX U MeKAYITaKHbIX UEJHKOB CHCTeMavu ¢ 34-
KJa,1Koil; AByXcTauiiinyo orpaborky 6.0Ka (BbleMKd KaMmepbl H
He/1KOB) ; HEBO3MOWHOCTh BBIJIAYH PY/BL IO COPTaM.

HaapHefiliee coBeplIeHCcTBOBAHME CHCTEMB! CBS3AII0 C YJIydIUeHH-
eM TexioJ0THH OypoB3pbiBlibiX paboT; MexaHHW3aluell H aBTOMAaTH3a-
uueil BTopuuHOro ApobJieHHs, MOrPY3KH M JOCTABKH DPYABI; HOBHI-
uieHneM 3OPeKTUBHOCTH paspaboTKu NOAITAKIBIMH TpeKavu (yBe-
JayqueHyneM BBICOTHI KaMep 10 [00—150 M npu Kpenkux ¥ yCTOHUHBBIX
BMEINAKLIHX II0POAAax); HepexoloM Ha cXxeMbl oTpaboTKH 0.10KOB
C nprHMeHeHHeM GeTOHHBLIX MEK1Yy3TAXKHbIX H MeX1yKaMepHbiX ie-
JIHKOB.

CucrteMn paspalBoTkuH ¢ 3TaxHOH oT6OHKOI
(3TaxHO-KaMepHble). DTakHO-KAMepUble — CHCTEMBI ¢ OTKPbI-
THIM BHIDAOOTAHHBIM IIPOCTPAHCTBOM, IPH KOTODPHIX 3amachl DyAb B
KaMepax BBIHHMAIOT Ha BCIO BHCOTY 3Ta)Ka 6e3 pasjeseHus ero Ha
MOAITANH,

CrcTeMBbl IPUMEHSIOT O0BIYIO NpU pa3paboTke MOLIHBEIX H BeCbMa
MOIHBIX KPYTONAaAaIoWiuX 3aJjexell ¢ BBHAePXKAHHBIMH 3J€MEHTaMH
3aJeraHus, yCTOHYMBBIMH DYyAaMH ¥ BMeEILAIOIHMH NMOPOJAMH.

ITpu mMomHocTH 3adexH Ao 25—30 M KaMepHl pacnoJaraT AJHH-
HOH CTOPOHOi 1O MpOCTHpPAaHHUIO, HAPH O0JbIUeH MOILIOCTH — BKpecT
MPOCTHPAHHUS,

Pyny oT6UBalOT BEPTHKAJIBHBIVIH CJOAMH O BCeil BBICOTE MJIH [0~
PH3OHTAJBHBIMH CJAOSIMH MO JJHHE KaMepHL.

BapuaHut ¢ oT60AK0N pYABI BEPTHKAJbHBIMU CJA0AMH NOJYUYHJI pac-
npocrpaHeniie npu paspaborke Kpenkux pyx (pyanaxn KMA u Jle-
HHHOrOpCKOro kovbuuarta). Bapuant ¢ o160#Koll TOpH3OHTAABHBIMH
CJIOSIMH IPHMEHSIOT IpH pa3paboTke pya cpexleil KpenocTu (pyaHu-
xu Kpusbacca).

IIpu o10ofiKe BepTHKAJBHBIMK CHOSVH IOToJoupHa obHaxkaercs
1o mepe oTpabOTKH KaMephl, a NPH OTOOHKE TOPH3OHTAJbHBLIMH —
B NOCJEAHHII TepHOo,1 BLIEMKH KaMepHl.

I1pu paspaboTke BepPTHKAJBHBIMH CJ0AMH LIHpHHA Kamep 20 M,
nannaa 40—60 M, Beicota 35—40 M npu Boicote 3Taxka 60 M. Ulupuna
MexayKkaMepuoro ueauka 10 m (puc. 2.27).

BJOK NOAroTaBANBAIOT HyTeM NPOBeJeHHs WITPEKOB H OPTOB (Py -
HeiX H noJeBbix). OTKaTouHble IITPEKH COEAHHSIOT 4epe3 Kax/Jble
60 M oaHOnyTeBpiVH OpTavih. OTKATOUHBIH M BEHTHISUHOHHBIA ropH-
30HTHl COCIHHAIOT DJOKOBBIMH BOCCTAIOIUMMH, KOTOpHi€ IIPOXOAAT B
MeXyKaMepHBIX UeJHKax.



Puc. 2.27. JraxuHo-KaMepuas CHCTeMa
pa3paGoTKH:

!/ — oTKaTO4YHBIl wWTpeK; 2 — OPTH CKpenepo-
BaHHs, 3 — BBINYCKHble TpauuweH; 4 — Gypo-
Bule BBIPAGOTKH, § — CKBAXKMHBl AJaf O6paso-
BaHHsl OTPe3HOH WleNH 6 — CKBAXKHHbl AJad
oTOGOHKH pPyABE B KaMmepe;, 7 — MaccHB pyAbl
B KaMmepe, 8 — MeXAYKaMepHHIA LECAHK

Puc. 2.28. Cucrema pa3paloTKH € pas-
AEJEHHEM HA KaMephl U LEJHKH.

! — BLIIYCKHHIE BODOHKH; 2 — GJOKOBHIfI BOC-
cTaIuf, 3 — MOrpy3ouHble JIWOKH; 4 — LINY-
pbl; 5 — OTKATOYHBIH WITPEK, 6 — MOTOJNOYH-
Ha; 7 — MeXAYKaMepHbIH LeanK
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Hapesubie paGoTEl COCTOSAT B NPOBEIEHHH B KPOBJE OTKATOYHBIX
IITPEKOB, OPTOB CKpelepoBaHHS, KOTOPHIE MOCEpeaHte NJMHHLI KaMe-
pBl cOMBAIOT BEHTHJSLHOHHBIM IITPEKOM ¢ BOCCTAIOUIMMH, NPONOAKE
Ayuek yepe3 5—7 M u TpaHuiefiHoro opra. BypoBoft ropusonT pacro-
JIaraloT HHKe BEHTHJ/IALMOHHOIO HJH Ha ero ypoBHe. Ha Gypopowm
TOPU3OHTE Hape3nbie PabOTH COCTOSAT B MPOBeAeHUH OYPOBHIX OPTOB
H OypOBBHIX IUITPEKOBR.

Maccus pyas pasGypuBaloT Ha BCIO BHICOTY KaMephl napasiiedlb-
HEIMH I1yOOKHMH CKBaxKuHaMH. CKBaxKHHBI 6ypAT H3 GYPOBLIX BHI-
paboToK, pacnosokeHHBHIX B BepXHeil uactH OJoxa. Or10urtyio pyay
JAOCTABJSIOT MOMIHEIMH CKPeNepPHLIMH JefelKaViH.

ITponsBoauTebHOCTL 3a60HHOrO pabouero cocrasaser 35—100 T
B cmeRy. Pacxon moaroToBHTe/IbHO-Hape3HHBIX BBIPaGoToK 3—9 M Ha
1000 1, notepu pyan 3—8%, pasyboxusanne 3—89%.

K npenMylllecTBaM CHCTEMBI OTHOCSIT: HH3KYI0 cebecTOlnMOCTb
OUYHCTHBIX PabO0T; BBHICOKYIO NPOH3BOAHTENBHOCTb TPYLa IpH 0TpaboT-
Ke 3anacoB kaMep. OCHOBHBIMH HEJOCTATKaMU SIBJISIOTCH: 3HAUUTENb-



Hble noTeps H pazyboxuBaHue pyaAbl NpH oTpaboTKe LEJHKOB Macco-
BbIM OOpyLUCHHEM; HEBO3MOXKHOCTb CEJIEKTHBHOH BBIEMKH PYIbi.

Cucremol paspaborku ¢ mazasuxuposanuem pyodsi. OCHOBHLIM
ycaoBHeM NPUMeHEHHs 3THUX CHCTEM ABJAETCA YCTOHYHBOCTL PY/bL
H BMELAOIIHX LOPOX, AOCTATOYHAA IJS BHIycKa PyAb Ge3 oTcioe-
HHH BMELIAOIHUX NOpoAd. YroJ NajeHHs 3aJexXH AoJxkKeH OvTh He
meHee 55° (3a HCKJOUeneM MOILINBIX 3aJeXel).

Cucremamn ¢ MarasuHHpoBaHHeM oTpaBaThIBAlOT pyAHBIE TeJsa
pas3auyHOfA MOUIHOCTH — OT TOHKHX A0 BecbMa MOUIHBIX,

HanGosee yacTo 314 cuCTeMBI NPHMEHSIOT NpH pa3paboTKe PYyA
IBETHBIX MeTaJJIOB H 3os0T1a. [IpH pa3paloTke XKeJde3HBIX DYI CH-
CTeMBl ¢ MarasHHHPOBaHWeM NPHMEHSIOT PeAKo. ¥ AeJdbHHIH Bec CH-
CTeM ¢ MarasuHHpoBaHHeM NpH pa3paboTke XKHUJIbHBIX MECTOPOKIe-
uuii B CCCP cocraasier okoso 50%.

Tax kak oTOuTasg pyza sanuMaeT GOJBIIHI 00BbeM, UeM B MaccCH-
Be, TO 4acTh ee (30—40%) no mepe oTOOHKH NMEPHOAUUYECKH BHIIY-
CKAlOT, 0CTaBJAsA NOJ KpoBjeH ¢BoOOAHOE NPOCTPAHCTBO BBICOTOR
0KOJI0 2 M.

OT60#iKy pyZbl BEAYT MNOTOJNKOYCTYIHBIM HJH CIIOMWHBIM 3aboem,
TIpUMEeHSsT WNypPHl HJIH CKBaXKHHBL. [1pu mnyposoii oT6olike U3 Mara-
3uHa paboune HaxoAATCA HA OTOHMTOH pyne, NIPH CKBaXKHHHON —
B CcllelHa/IbHBIX OyPOBBIX BEIpaBOTKAX.

Ilpu MOLIHOCTH PYRHOTO TesJa MeHee 3 M MexKJIyKaMepHBbIe LeJH-
KU He OCTaBJISIOT.

Bapua#T cucteMbl ¢ pasgeneHrey GJ0KA Ha Kavepbl H HEJHKH H
minyposoi orbofikoii pyAs #3 vuucTioro 3abod noxasan Ha phc. 2.28.

STOT BapHaHT NPHUMEHAIOT NPH MOLIHOCTH PYIHOTO Teja OT 3 IO
15 M. Bricota staxka oOwuno cocrasaser 40—60 m. HauHa Gaoka
(40—60 M) coraacoBbIBaeTCs ¢ AOMYCTHMBIMH 110 YCTOHYHBOCTH ILJIO-
mansMu ofHaxkenus BMeuramoiiux nopod. llupuna MexaykamMepHoro
LeJHKa 3aBHCHT OT MOLIHOCTH 3aJIeXH, YCTOHYHBOCTH PYAHOTO H IIO-
POJHOTO MACCHBOB M HaxoAuTcs B npegenax 5—8 M. Toawuny noro-
JOUHHB NpuHUMaloT paBHoil 0,4—0,6 wupuHL Kamepsl. BricoTa noj-
HITPEKOBOTO HeanKa B AHulle 6J0Ka cocTasiaseT 4—6 M.

K napesnsiM BHIpaboTKaM OTHOCATCS TaKxke cOOHKHM BOCCTAIOLIETO
C OUYHMCTHBIM NIPOCTPAHCTBOM, BHINYCKHBIE BOPOHKY HJIM TpaHIilen 1Jd
BBITIyCKA PYAHL.

OuncTHasi BHEMKA COCTOMT W3 TIOACEYKH KaMepH, OTOOHKH PYIbi
(c 4aCTHYHBIM BBIIYCKOM) [0 YPOBHS INOTOJIOYHHEl, BBIIYCKA OCTaB-
nIefics B KaMepe PYABl H BHIEMKH LeJHKOB.

OO6ypuBanne 3a604, B3pHIBAHHE LINYPOB, NPOBETPHBAHHE H uac-
THYHBIH BBINIYCK DYAbl DPOH3BOASIT B JABe HJAHM TPH cMeHH. Jauny
yeTynoB npuauvarnT 10—12 m. [Tpu cniomnoM 3a6oe ero AJHHA PaB-
Ha AJHHE KaMmepbl. YcTynsl 00ypHBAIOT BOCXOASIUIMMH HJIH TOPH30H-
TaJdbHBIMH Iunypamu. [ay6una wnypos He npebwiaer 2,0—2,5 M.
Bropnunioe apobiaenne pyas o6b4HO He TpebyeTcs.



Cnoco6 oTpalOTKH VEXIyITAMHBIX LEJIHKROB 3aBHCHT OT METO1a
norawenus Bplpabotailioro npoctpancrsa. I[Ipu nocaeayrouteii 3a-
KJIaJKe KaMep MeX1y3TaiKIlble LeJHKH H3BJEKAIT Nocae OKOHUAHUS
3aKNALKH JABYX-TpeX cvexXHBIX KaMep. Ecau Beipaboraniioe npo-
CTPanCTBO He 3aKJaJblBAT, TO OTPA0OTKY MeXAy?IaKIlblX LeJHKOB
MOXKHO TIPOH3BOAHTE OANOBpEVENNIo ¢ BLIIYCKOM pyJAb, OcTaBliefics
B Kamepe.

BapuaHT Ge3 ocraBienus VeKAyKavepllblX LeJHKOB NPHMEHsIOT
npy paspaboTke KuJa MowHocTbiO 0T 0,3 10 3 W.

[loaroToBka 3an/iouaercst B MpoBedelHH OTRATOUHOrO LUTPEha M
610x0BbIX BoccTalomux. HlTpex kpenstt pavavMu uad  pacrnopiioil
kpenbio. JIas nojceukH oTpabaTelBAOT CJAOH BBICOTOH 2 M, nocJje
4yero ycTpauBaloT BOPOHKH H JIOKH JAJa4 Buinycka pyasl. [1pu paccros-
HIH MeXKAY JIOKaMH VeHee 3 M PYAY BHIIYCRaIOT TOJbKO ¢ IOVOLIBLIO
JIIOKCB.

Ilpn momnocth pyanoro teaa 0,2—1,5 v u 2—5 v cvennas npo-
H3BOA'1TeJbHOCTD Tpyda pabouero cocTapistel cOOTBeTCTBeHHO 7—18
u 12—30 . [Totepu pyam 10-—20 u 7—15Y%, pasyGoxkupanue 15—30
U 5—-10%.

OC'IOBHBIVIM NPEHVYHIECTBAVH CHCTEVBl SBJSIOTCH: OTCYTCTBHE
paboT no KpenJelHo OYHCTHOTO NIPOCTPaHCTBA; BHICOKHE IIDOH3BOJIH-
TeJAbNOCTh TPYAA W HHTEHCHBHOCTb OUYHCTIBIX PadoT; MaJblil 00beM
Hapesliblx padoT.

K HemocratkaM cijelyeT OTHECTH: 11€BO3MOMKHOCTb pasjeeHHs
PYJEI 3la COPla; YBEIHYeHHe TOTeph NIPH HEeBbIAEPKAHHBIX KOHTAKTAX
3aJIeXK1; BpeVieHHoe 3aMOpaKMBaHHe CPEJCTB, 3aTpayeHHbIX Ha NOJI-
IOTOBHTEJbHO-11ape3Hble paboThi U OTOOHKY pyIbl; 3HAUHTeAbHOE
pa3yboxHUBaNHe NPH HEJOCTATOUHO YCTONYHMBLIX NPHKOHTAKTHBIX
Y4acTKax BVeEUAoUINX Nopol.

OCHOBHBIMU 1IaNPaBJeHHsIMH COBEpILIeHCTBOBAHUSA CHCTEM C Ma-
ra3uHHpoBalineM pyAbl ABJAAIOTCS BHeAPeHHe MeXaHH3HNPOBAHHBIX
KOMIIJIEKCOB; NMPHMeHeHHe aHKepHOH Kpemu MIAf NOAAEPHKAHHS OT-
CJAAUBAOMUXCS TOPOJL NIPHKOHTAKTHON TOJIIH; 3aMeHa OOBIUHBIX JIO-
KOB BiIOPOJNIIOKaVIH; BHITYCK PYABI 1A YPOBEHb IOYBBI OTKATOYIOIO
ropA3onTa.

CucrteMnp pa3paboTKH ¢C KpeTlJeHHUEM OUHCTHOTO
NPOCTPAaHCTBA. DTH CUCTEMB! NIPHMEHSIOT B HeGJaronpHATHLIX
FOPHOTEXHHUECKUX YCJOBHAX DPazpabOTKH MeCTOpOXKjaeHHI HeboJb-
ol MOIMHOCTH (HEHHBIX PYA), KOTAA pyla H BMellaiolHe HOPOLLL
HeyciOHUMBE M OCHOBHbIM TpeOoBaHHEM $IBJSETCA BBICOKOE H3BJE-
YeHHE 3aMacoB C HE3HAYHTEJBHBIMH MOTEPAMH H Pas3yb0oKHBAHHEM.
H.is1 noajgepxaHHS TOPOA, OKPYKAIILHX OUYHCTHOE NPOCTPAHCTBO,
NPHNEHSIOT KpeNb, OLHOBDEMEHHO CJAYKallyro paboyHV IIOJKOM OKO-
Jo 3abos.

B 3aBHCHUMOCTH OT YCTOHYHBOCTH NOPOA BHCsiuero 60ka HpUMeH4-
I0T PaclopHYIo, KyCTOBYIO, CTAHKOBYI0O H KOCTPOBYI0 Kpenu. Kpenb
B OUICTHBIX 3a005iX yCTAHABJHMBAIOT [0 VieDPe BEIEMKH DYABL
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Puc. 2.29. Cucrema pa3paboTKu ¢ ycHJieHHOU pacnopsofl Kpenbio:

I — oTraTounbiit WTpex; 2 - pyjnocnyck; 3 — paGouuii noJok, 4 — GaoxoBHIl BoccTaromui; 5 —
pacrnopHas Kpenb
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Ouncruyio BEIEMKY, KaK NPaBHJO, BelyT FOPH3OHTAJIBHBIMHA CJA0A-
MH C TOCJel0BaTeNbHON BHIEMKOH CJI0€B CHH3Y BBEPX HJH NOTOJIKO-
YCTYIHO ¢ BHIEMKOH KaXA0ro cjaost (yerTyna) — no HanpapJeHHIO Ipo-
CTUDAHHA.

CHcreMbl AeJIAT Ha ABe rPYNNbI: € YCHJIEHHON PAcNoOpHOH Kpembio
# C PacnopHO-CTAHKOBOH Kpenblo.

CucreMpl nepBOfl rpynnel NPUMEHSAIOT A8 pa3paloOTKH CHJBHO-
TPEIHHOBATHIX XHJIbHBIX MECTOPOXIeHHH MOMHOCTBIO 3—4 M.

CucteMpl BTOPOH IPyNIbl NPHMEHAIOT IVIABHEIM 00pa30M NIpH pas-
paboTke MaJOMOWIHBIX DYJAHBIX TeJl ¢ HenpaBHJbHOH ¢opMoli salne-
rauus, NpH HaJHYHM OTBETBJEHHH PYRHOro TeJsa, BKAOYEHHH mycTofi
TOPOABL, KOTOPYK HeOOXORHMO OCTaBJAATE B BHIPAOOTAHHOM IIpO-
CTPAHCTBE.

CucreMa pa3apaboTKH ¢ YCHJIE€HHOH pPacnopHoOH
¥kpenbio (puc. 2.29). CucreMa B KOHCTPYKTHBHOM OTHOLIEHHH
MaJjIo OTJHYaeTcss OT CHCTeMbl C pacnopHofi kpembio. OTaHuKe 3a-
KJ04aeTcsa B pery/spHoil H 6osee 4acToH yCTAHOBKE CTOEK pacnop-
HOM KpenH, KOTOpbie He BHLIHHMAIOT H OCTaBJAIOT B BHIPAOOTAHHOM
MPOCTpPaHCTBe B TeueHHe BCero BpeMmeHH orpalborku 6aoka. Kpemb
B GOJBIUHHCTBE CJyyaeB YCTaHABJHBAIOT BIJOTHYIO K 3aboio. [as
LOCTaBKH DYABl, KaK NpaBHJO, YCTPAHBAIOT DPYAOCHYCKH, o0mHBas
cToliKK pacnopHoil kpenu. Ot6uBaemasi B 3a00fX pyAa CaMQTEKOM
nepenyckaeTcss B PyJOCHYCKH IO HAKJOHHBIM pelieTKaM.



M3-3a cylmecTBeHNbIX NeJ0CTaTKOB (HH3KasA NPOH3BOAHTEIbHOCTD
TpyAa, 60JbIION PACXOK JlecOMaTepHaJOB H Ap.) CHCTeVb ¢ Kpelle-
fHeM MPHMENSOT PeIKO.

Cucremol ¢ 3akaa0K0t 04UCTHO20 npocTpancTsa. [1pu cHcTeMax
€ 3akjJajxoi BbIpafoTaHHOE NMPOCTPAHCTBO B Npouecce MOJBHIaHHS
$poHTa OUHCTHHIX pPaboT 3ANOJMHAIT 3aKJA4NOUHLIM MATEPHATOM.
Onepauus 3akJajiKH BXOAHT B UHKJI OUMCTHBIX pabor. CHcTeMBl
3aKJaAKOH NMPHMEHSIOT NIPU PyAax U NOPOJAAax cpeanell yCTONYHBOCTH.
MowHoCTh ¥ YyTroa najeHus PYAHBIX Tea MOTYT ObiTh PA3JUYHEIMH.

Kpenvienyne npuzaboiHOro NpOCTPAHCTBA SBASETCH JAOMOJHHTENb-
HEIM CDEJICTBOM NOAJAePKaHUs PYAHOTO MACCHBA.

Ilpn momnoctH MectopoxaeHHH 0,6—1,0 M NpHMEHAIOT CHCTEMBI
€ NONyYeHHeM 3aKAaA0YHOr0 Marepuasa oOT NOJAPbIBKH OOKOBBIX NHO-
pod, npu Godblied MOIIHOCTH — ¢ 34KJAALKOH, NMocTymamlled ¢ Io-
BEPXHOCTH.

JocraBka 3akJaiky ¢ NOBEPXHOCTH B WIAXTY (L0 3aKJIaH0YHOTO
rOpH30HTa) OOBIUHO NMPOM3BOAMTCA CAMOTEKOM N0 CHelUalJbHBIM I0-
POMOCIIYCKAM HJIM CKBAXKHHAM, Pexe — rHAPOTPAHCIOPTOM.

CHcTeMBl XxapaKTEpPH3YIOTCSl BEICOKHMH MOKA3aTe/IsIMA U3BJeUeHH
9 MPHMENSIOTCS B OCHOBHOV NpPH paspaboTke neHHBX pyA. HecMoTps
Ha BBICOKYIO ce6ecTOMMOCTb AOGHIYH, yAebHEI Bec CHCTEM IIOCTOSIH-
HO yBeJIHUHBaeTCsi. DTO NPOUCXOAHT BCJAEACTBHE MeXaHH3allMH 3aKaa-
JOYHBIX paboT, mepexoia ropHeix pabor Ha 6oabliHe rayOHHB N
npeabaBasevbiXx TpeboBanuil K pauHoHaJAbHOMY HCIIOJb30BAHHIO
HeAD.

B nacrosmee BpeMsi Ha PYAHHKAX HBETHOH MeTaJJYPrHH yIeJih-
HBI Bec CHCTeM C OAHOBpeMeHHOH 3akJafkod cocraBaser 25% u
nvieeT TeHJEHUHIO K AajbHeHIleMy NOBHILIEHHIO. YBejHueHHe obJa-
CTH TIpUMEHeHHs CHCTEM € 3aKJaJKOH CBSI3aHO C BHEJAPECHHEM CaMo-
XOJHOTO 060pPYAOBAaHUA U THApo3akAaiki. KOHCTPpyKTUBHBEIE ocobeH-
HOCTH COBPEMEHHBIX BapHAHTOB CHCTEM C 3aKJNaAKOH B OCHOBHOM
3aBUCST OT NpHMeHsieMoro 3abofiHoro o6opylOBaHHS, HalpaBJieHHs
BBLIEM KM 3a11acOB Py/1bl B 6J10Ke H OpraHH3alMH 3aKJa104YHbIX paboT.

Cucrema pa3palboOTKH TOPH3OHTAAbBHLEMH CJO4-
MH ¢ 3axkaagkoil. CHcreMbl pa3pabOTKH TOPH3OHTAJbHBLIMH
CT105IMH € TPHMEHEHHEM CaMOXOJHOr0 060pyJOBaHUA NPHUMEHAIOT
A1 MeCTOpOXKAeHn! cpefHell H OOMBMIOR MOLIHOCTH € YCTOHUHBBIM
pyansiM MaccuBoM. CamoxonHoe 000pYyAOBAaHHE INpH IOATOTOBKE
6JI0KOB HCHOJB3YIOT HA OUYUCTHHIX paboTaX H B Ipoilecce OUHUCTHOH
BeieMKH (puc. 2.30). IToAroTOBKY OCYLIeCTBJSIIOT TPaHCIOPTHLIM
IITPEKOM, OpPTaMH-3ae€31aMH, (JIaHTOBBIMH BEHTHASUHOHHO-XOM0-
BBIMH M 3aKJaJ0YHBIMH BOCCTAIOLIIMMH ¥ HAKJIOHHLIM NeTJeBLIM HJIH
CUIPAJbHEIM Cbe3foM. HakioHHHIH (cnupanbHBl) che3s MO3BOJsSET
MeXaN¥3HpOBaTh Bce OCHOBHbIE W BCHOMoOraTesbHbie paboTsl B 6J10-
Ke, OCYHIECTBJISATb OOCJYyXXHBaHHE H PEMOHT CAMOXOJAHEIX MAalIHH.

OuHCcTHYIO BBIEVMKY BeAYT TOPH3OHTAJbHBIMH CJOSMH BBICOTOH
3,5—4,5 M oT nentpa k ¢uaanraMm 6aoka. Ilpu orboiike pyAEl BOCXO-
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Puc 230. Cucrema pa3spa-
6OTKH FOPH3OHTAMLHBIMH
CJIOSIMH 110 TIPOCTHPAHHIO ¢ ; 5
TBepHeOllledi  3aKaagkofi u )
CaMOXOAHEIM 0GOpYyNOBaHHEM

| — OTKaTOUHBIA HITpeK, 2 — OTKa-
TOYHBLIA ©pT J — GaOKOBLIE BOC-
CTawuil 4 — HAKJNOHHBIH CBe3x

Puc. 231. Cucrema c¢ pas- 450 50
JeJbHOH BBIEMKOH pyabl H + {
BMEUAI0UIHX TOPOA

! — 610KOBbIi BOCCTalOWHA, 2—
fIOTpy30YHBIH  JIOK, 3 — HACTHJ,
4 — pypocnyck

JSIHMH IUNypaMH BEICOTA NPH3aBOMHOr0 NMPOCTPAHCTBA COCTABJSAET
3 M; ropu30HTaNbHEMU mnypaMi — no 2,0—25 M, Ha ouncramix pa-
60Tax MCHOJB3YIOT AH3eJbHBEIE IHEBMOKQJECHBIE CAMOXOAHBIE Gypo-
Bble YCTAHOBKU ¢ 2—3 nepdopaTopaMu, MOUIHbEIE MOTPY30YHO-A0CTA-
BOUHBIE MAIUHHBI C KOBIIOM BMECTHMOCTbIO 2—4 M? W Npou3BOAH-
TesabHoCcThI0 500—600 T/CcMeHy, MalIHHBI AJs 3apsXKaHHS HWINYpOB,
OCMOTpa ¥ KpellJIeHHS KPOBJIH,

Hcnonp3oBanne KOMIVIEKCA CaMOXOAHBIX MaLIHH N03BosseT obec-
MEUYHTh BBICOKYIO HHTEHCHBHOCTb OYHCTHOMN BhleMKH. Tak, NpH MHADPHHe



raMmepu 8—12 v u BrlicOoTe oTpabaThiBaevoro ¢aos 3,5—4 5 M noaBi-
raHue ouHctHoro 3abosi pocrturaet go 3,5 v/cyt Tlpoussoauresnnb-
HocTh Tpyaa pabounx cocrapiasier 70—80 1/cvieny

[1poussoutenpliocTb OJ0Ka TPH HCNOJB30BAaHHI CAMOXOLIOTO
obopyznosanust or 1500 o 6500 T/vec Pacxox KpenexKipix MaTepHa-
Jgos 0,01-—0,02 m3/v® Beanuuna norepb npu GaaronpHsATHEIX YCJIO-
BUAX 3Kcnayataunu ot 0,5 10 1,5% Pasyboxusanue okosao 3%

Cucrema pas3paboOTKH C pa3jfeNbHOMU BHEMKOI
pyaAb u BMematmux nopoa llpu paspaGorke BecbMa TOH
KHX 2KHJ NPUMeHSsIOr ABa cmocofa BbIEMKH Ba 10BYIO H pasje.b
uyto Ilpu BanoBOf#l BhIeMKe PyAy U 4acTh BMEUIAIOLIH\ NMOPOJ OT-
OuBaIOT BMeCTe HAa WIHPHHY O4YHCTHOro 3abos [lycryro mopoay npu
3TOM OTCOPTHDPOBLIBAIOT B 3a60€ MM HA NOBEPXHOCTH

HepnocTaTkov BaJoBOH BbleMKH SIBJSIETCS OTpaHHYeHlas BO3MOXK-
HOCTh COPTHPOBKH, TaK KakK nocJde OTOOHKH TPYAHO OTIAENHTb Y1y
OT NMOPOAL 3JTO NPUBOAHUT K NOBHIIEHHOMY Pa3yb0oKHBAaHUIO PYABI

[Ipuveneline pasaenpHOH BBIEMKH NO3BOJSIET CHH3HTb pa3yOoKH-
BaHHe B JBd-4eTHIPe pasa, HOpPOJAY OCTABJAAIOT B BEIpaboTaHHOM Npo-
CTpaNCcTBe, CHHXKAIOTCHA 3aTPaThl HA TPaHCIOPTHPOBKY H Nepepabort-
Ky PYAHO Macchl

BapuaHT ¢ pa3neJbHON BbieMKOH pybl H BMEIaomHX NOPOJ H OT-
Goiixofl mo Bcedl nJomwaAu cjaos npeicTaByieH Ha puc 231 Bunyck
PYAB M H30BLITOUHOIO KOJHYECTBA MYCTOH MOPOJABI BEAYT 4epe3 Me-
TaJuIndeckue TpyOsl

ITpenviymecTBaviu BapuaHnTta srasiorcs Gogbuion ¢GpoHT pabor,
yVieHbIIeHHBII PacY0l JecoMaTepHaJoB, BHICOKAS HHTEHCIiBHOCTb
OYHCTHOH BBIEMKH,

[1pu BeleVke ouepegHOCTb OTOOHMKH PyAbl U MOPOAH 3aBHCHT OT
nx kpenoctd Ecau pyra kpemye Mopodbl, TO B NePBYIO ouepeab OT-
6uBatot nopoay Ha ouepentocTs 0TO0HKH BJAHSAET H MOIHOCTD MKHJIbE

[lpu MCnOJB30BAHHM B KavecTBe 3aKJaJKH NYCTOl NOpOABL, OT-
6uBaevioil B 3afoe, He1OCTAOLIYIO HJIH H30BITOUHYIO TOJIIHAY CJOSA
NOPOABl MOKIIO ONPENeJUTb, HCXOAS H3 VOUIHOCTH XKHJBI H Tpebye-
MO# TOJIIHHBL CJOS NOPOAB AJA 3anoJiHeHust pabouero npocTpail-
CTBa

anMpa()kl/kz,

rie My,, — npuHsiTds LIMPHHA paBodyero NpOCTPAHCTBA (He MeHee
0,6 M npu xKpyTtom najgeHun 3agaexu #H 1,0—1,3 M npu nonoiom);
ki — k03¢ QUUMEHT 3anoJHeHHs BbipaGOTAaHHOTO IIPOCTPAHCTBa 3a-
KJIAKOH (y4YHTHIBAeT HaJH4YHe pYAOCIYCKOB), R — KO3ppHUHEHT
paspbiXJjeHust NOopoj HpH OTOOHKe ¢ yYeTOM HX YNJOTHeHHs (ky=
=0,75—0,80)

Ipn Gypenuu mnypoB neaecoo6pa3Ho MPHMEHSITh KOPOHKI MaJo-
ro aHaverpa (23—25 wv) B ocranmpHoM 3Ta cHcTeMa aHaJoTHYHA
CHCTeMe TOPH30HTAJBHEIX CJI0EeB C BAaJOBOH BHIEVKOH

ITpoussoauTtespHocTh TpyAa pabouero 0,80—2,0 T, pacxon no-



TOTOBHTEJibHO-Hape3HbX BbIpaboton 20—40 v na 1000 T B cmem,
norepu pyaut 7—15%, pasyboxuranue 15-—509

Cicremnb pa3paboOTKH ¢ 3akJAaJAKOH H HHCXOASHA-
wewnw cauoesoil BoeMKOIl Oco6EHHOCTHIO CHCTEM SBJSETCS
TO, 4TO OYHCTHLIe paboTel BeAyT IO HCKYCCTBEHHOH Kposjell, 00
PAa30BaHHON 3aK./1a/KOU Bhlulenexaiero caos CHCTEMbl ¢ HHCAOLS
el NOocJOAHON BHIEMKOH IIPHMEHSIOT, KOrjla HeJONYCTHMO CIBHKE
HHe TMOKPHIBAIOUIHN NOPOJ U NMOBEDXHOCTH, & TAKXKe B LeJSX NOBLI
ienHs 6e30MacCHOCTH ropHbIX pabor, ocobeHHO Ha GOJbIIHX TJy0u
nax Kpyronanamouine pyamnsie Te1a MOryT ObiTh 11000fi MOIMHOCTH,
nonorde — He HHXKe CcpeiHeH

[1pyn seycTofiunBOoV pyniiov MaccuBe, HE JAONYCKAIOMIEM TMOJCEYKH
JddzxKe la He3HAYMTEJBHOM MJOLILAAH, HeJecooOpasHo BecTH oTpaboT-
Ky 3anacos 0JI0Ka CBEpPXy BHHU3, 110J HCKYCCTBEHHOMH MOTOJNOYHOH, 3a-
hJdJm3asd BBIpab0TaHHOE MPOCTPAHCTBO NOIPHIBAEMBIVIM BM eI aTOILH -
vH nopoigavu (puc 2 32) PaccvaTpuBaeMylo CHCTEMY NPHMEHSIOT
npy oTpaboTKe KpPyTOnajawllixX pYyAHBIX TeJd MajJoH MOUIHOCTH
BJIoK NOAroTaBAHBAIOT PYAHLIV OTKATOUNHBIM IITPEKOM W BOCCTAO-
muvn Hapesusle paboThl OTCYTCTBYIOT

OuHCTHYIO BBIeVIKY HAUYHHAIOT ¢ OTPABOTKH CJOS NOJ BelTHJSLH-
oHIpIM IITpekoM [lepBble aBa cJI0s 3amoJiHsI0T GETOHHOM 3aKJAan-
KOH, KOTOpasi CAYKHT NOALITPeKoBbiM LesiHkoM [locienylouune ciaou
orpabaTHBalOT NOOYEpPEHO B HalpaBJelHd OT BOCCTAIOLIEro K LEeHT-
py 6ankna OuucTiioe NpocTpancTBO nocae oTOOMKH pyas B 3aboe 3a-
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Puc 232 Cuctema pa3paGoTKH C 3aKJ/13aJKOH NOJPHIBAEMLIMH BMEULAOMWHMH [0
ponanu

I —p16o uft caou 2 -— noApblBaeMble NOPOALI § — OTKATOUHBIHM INTPEeK 4 — BEHTHJIALHOHHLIA
ILTpeK



kpemasiioT crofixavMu. OTOHTYI0 pyAy [AOCTABJAAIOT K pYHAOCNYCKY
CKpenepHeIMH ycTaHOoBKaMu. [locste mosHoi oTpaboTKH cJ10sl HA €ro
NOJOWIBY yKJaJBIBAIOT AepPEBAHHBI HACTHI H MeTAJIHUECKYIO CEeTKY.
Bwmewiaomue nopojsl 06ypuBaioT HAKJIOHHBIMH (35—45°) wnypavy.
Iay6uHa winypoB 3aBUCHT OT WIHPHHBI OYHCTHOIO NPOCTPAHCTBA, TAK
KaX BMeUIAoLHe MTOPOALI Mocje HX OTOOHKH AOJIKHEI 3aMOJNHHTh BCE
BhIpaboTaHHOE IPOCTPAHCTBO.

OCHOBHBIM IIPEHMYLIECTBOM CHCTEMBI ABJAIOTCH 6e30nacHble ycao-
BHS TPyJAa B CJAOXKHBIX FODHO-T€0JIOTHYECKHX YCJOBHAX H BEICOKOE
H3BJIeyeHHe M0JIe3HOr0 HcKonaeMoro H3 Heap. K HenocTaTkay CHeTe-
MBI CJIelyeT OTHECTH OTpaHHueHHbIH GPOHT OYHCTHEIX paboT B 6J0K2,
3HayHTeJbHBIE PACXOABl Ha 3akJaankKy. TexHHKO-3KOHOMHMUEcKHe MO-
Ka3aTeJH CHCTeMbl C HHCXOAALIEH cl0eBOH BHIEMKOH PYABI: CMeHHas
IPOH3BOAUTENbHOCTb paGouero 20—25 t1; notepu pyast 2—4Y%; pasy-
B6oxusane 2—69%.

OCHOBHBIM HamnpaBJeHHeM COBepLIeHCTBOBAIIUsA CHCTEM SIBJsETCH
CHHXKEHHE CTOMMOCTH 3aKJajKH H BHeJApeHHe KOMINIEKCHOH Mexa-
HH3aUuy OUHUCTHBIX pabor.

Cuncremb pa3paboTKH ¢ KpPeNJeHHEM H 3aKaa/-
KOH OuUHCTHOTro npoctpaHcrBa. [lpu 3THX cHCTeMaX B
OUMCTHEIX 3a60SX MO Mepe BBIEMKH pPYAbl YCTAHABJHBAIOT KpeEIlb,
a 3aTeM pa3MellalT 3aKJAAOouHHI Marepuasa. Kpenb ocraercs B
6J10Ke, 3aM0JHEHHOM 3akjaajko#. CHCTeMBl NPHUMEHSIOT AJsi paspa-
60TKH pYAHBIX T€Jd B 0C060 CNOXKHBIX TOPHOIEOJNOTHUECKHX YCJIOBH-
fX: HeyCTOHYHBBIX pyJax M BMEIIAXONHX HOPOAAX; NPH OTpaboTke
PYIHBIX TeJ C Pas3/jUYHBIMH YIJaMH NAafeHHA H PasAHyHOH MOLIHO-
CTBIO; IPH pYAE, CKJIOHHOH K camoBosropanuio. IIpu 3THX cHcTemax
JIETKO OpPraHH30BaTh NOJ3E€MHYIO COPTHPOBKY H BBIAAYY Pa3JHYHBLIX
COPTOB pYyAH, YTO HMeeT BoJblloe 3HAUeHUE NPH BLIEMKE BBLICOKO-
HEHHBIX PYL CO CJNO0XKHOH TeXHoJIOrHel nepepaboTKH.,

YenoBust NpUVeHEHHsT CHCTEV: lieHHad, ciabasi H HeycTolluuBaS
pyAa, momnyckalollasi NOACeUKY JHIIb HAa BecbMa OrpaHHuYeHHOil mio-
mand u Tpebylomiasa NoAnepXKaHHS BO BpeVsl OYHCTHHIX pabor
KPemnblo; Bvellamllne NOPOAb caalele, Tpebylollue NoAIepKaHIIs
3aKAanKOoI.

ITo mampaBJeHHIO PAa3/HYAIOT CHCTEVHl ¢ BOCXOASIIeil H HHCXO-
Isimell BEIeMKOiT.

Ilpn BapuanTe pa3paboTKH € BHIEMKOH DYABl BEPTHKAJbHBIMU
ApupeskaMu cO CTAHKOBOH Kpenbio ¢ 33aKJajAKol pyJHOe TeJO OTpa-
G6aTeIBaIOT 3aTaxaviH BblcOTOH He Oosee 30 M. Ecan BhicoTa sTaxa
Gosee 30 M, TO ero pasiesdloT Ha NoA3TaxKH. Kaxapll 57ax pasje-
JAIOT Ha OTAeJbHHE yyacTKu (npupesku). [Ipupeskn BHHHUMAKOT B
HanpapJeHHH OT NeHTpa K (dJlaHraM ropH3OHTAJBHBIMH CAOSMH CHH3Y
BBeDX C ONepexKeHHeM NO BHICOTE€ NO OTHOLIEHHIO K MOCJexyiomed
npupeske (puc. 2.33).

IloaroToBHTeNbHLIMH BHIPabOTKAMU SIBJASIOTCS HOJEBOH HITPEK B
JexkaueM OOKy; PYAHBIH WITPeK B BHCAYEM GOKY; OpTHI, IPOBOAUMEIE
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Puc 233 Cucrema paspa-
5 ) GOTKH CO CTAHKOBOH Kpennio
Y] 41 C 3aKJaAKO#t H BHIEMKOH Bep-
i |24 THKA/JIbHBIMH TNpHPE3KaMH
£ - 2 ! — noaeBoft OTKaTOUHBI wWTpex,

2 — pyAHBIl WTpeK, 3 — BOCCTAlO-
wHt 4 — opT, 5 — BEHIHASUMOH-
J HBI WITPEK, 6 — PYAOCHYCKH

HO TpaHHUe IBYyX NPHPE3KOB, H BOCCTAIOUIHE B TPH OTAeJIeHHS, MPO-
BOJIHMBIE B BHcsYeM GOKY MO pyle, MO IPAHHLAM INPHPE3OK.

Boccratomue cayxar /s npoxona paGounx, Cnycka 3akjajou-
HOIO MaTepHaJa, Jeca 4 00OpPyJOBaHHS ¢ BePXHEro ropM3oHTAa Ha
pabouui,

Pyny B kaxpnoM cjoe npupesxd orbusaioT mmypamu. Beipato-
TaHHoe NPOCTPAHCTBO NOCAE B3PLIBAHNS KOMIJIEKTa MINypoB ¥ ybop-
KH DyABl HeMeAJeHHO Kpenst craHkamu. OTbuBaeMylo pyay clycKa-
[OT 0 HapaulHBaeMbIM DYAOCNYCKaM H uepe3 JIIOKH Ha OTKaTOYHBII
TOPH30HT. PAI10Y ¢ PYAOCIYCKOM CO CTOPOHBI Jexayero 60Ka B KaxkK-
Joit npupeske o60PYAYIOT JeCTHHUHBIH XOA0K.

[Tpu orpaboTke OUepeAHOro €O NMpeABIAYLUINA cJIOH 3aKjajbiBa-
0T, 3aKJaLouHb MaTepHal TOAAIOT Yepe3 3aKJAaJoyHoe OTAeNeHHE
BOCCTAIOLIEr0, PACTIONOXKEHHOTO ¥ BHcsyero Goka.

Crnocob pasvieliieHHs 3aKJaaAKkH B 6Ji0Ke 3aBHCUT OT (popMEIL 3a604.
Hannune xpenu B 3aboe N03BOJAET COBMEIIATh 3aKJAAAKY ¢ OypeHU-
eV ¥ KpenjeHHueM. 3aJIOKeHHbIl CJI0H NOKDHIBAIOT IJIOTHEIM HacTH-
aoM. OT6HTYIO PYAY NepeMeliaT B PYAOCIYCKH. BrleMKy ouepeiHo#
MpHpe3KH HAUYHHAIOT MOCJe MOJHOH 3aK/aaAKH oTpaboTaHHOH. BoieM-
Ky BEPTHKANbHRIMH NPHPE3KaMH NPHMEHSIOT NPH pa3paboTKe PyAHBIX



Te voutoctbo Hojee 10—12 M, a Takxke npH oTpaboTKe UEJHKOB
MeXKAY 3aJ102KellHBIVH KaMepaMH.

[IpoussoanTeabHOCTL TpyAa pabouero 4—6 T/cMeny (mpu cavo-
xoaHov o6opyaosanuu a0 20 1); notepu pyast 3—5%; pasyBGoxupa-
e 3—10% (B 3aBHCHMOCTH OT MOIIHOCTH PYAHOIQ TeJa).

Hanbiefiiiee coBepuieHCTBOBANHE CHCTEMBl pa3paboTKH 3aKJIO-
yaeTcss B pacluupendyd obaacTH NMpuMeHENHs THAPaBJIHUECKOHN TBep-
netolnell 3akJajaKH, HCIIOJb30BalHH MeTaJJIHUeCKHX CTOeK MHOTOpa-
30BOI'U IIOJIb30BaHUs, BHEAPEHUS KOMIJIEKCOB C€avMoxo1Horo obopy-
JOBaHAS,

Cucrtems paspaboTku ¢ oOpyuwieHneM BMelalw-
wux nopoa Ipu cucremax paspaboTki ¢ ofpyuieHueM BMella-
101X TOPOA BbipaboTaHHOE NMPOCTPAHCTBO B Ipolecce BeleHHs
OYHCTHEIX paboT B 6soke (cToa0e) TMOCTOSHHO 3anoaHsieTcst oOpy-
H1aeMblMH HaJeTalOlMMU HJH BMellaloummy nopoaamu. Pabouee
MPOCTPAHCTBO Y OUHCTHHIX 3a00€eB NOAAEPKHBAIOT KPENbIO.

K cucrevav paspaboTks 3TOro Kjiacca OTHOCAT cToaboBHIE CH-
CTeMBI, CHCTEMHI CJ10eBOro 00pYIIeHHS U LIWTOBHIE.

Hlaxtioe nose o6wiulo pa3jfeasioT Ha NaHeJ W, a NaHead — ua
NPSAMOYTOJbHEIe 6JI0KY, HA3biBAeMble CTONGAMH.

Cron6s orpabateiBaioT ofpaTHeiM xoaoM. Heycrofiunsuie Hase-
raliise nopoast caMoobpyiiaioTes Bejlell 3a noABHraHuem 3alost, a
NOPOALI, HMeEliHe CPEeAHIO YCTOHYHBOCTh, O6PYIIAIOT ¢ NMOMOWBIO
B3PAHIBHBIX CKBAXKHIL

Hlupuny 6ja0Ka OrpanHuMBalOT MO YCJIOBHAM JOCTABKH PYABL OT
20—40 no 60—80 M.

[ToaroToBKy IMaxTHOro NOJS OCYLIECTBJASIOT TVIABHBIMH, MAaHEIb-
HBIMH H BBIEMOYHBIMH HITpeKaMH. [J1aBHble U MaHeJIbHBbIE WITPEKH
O0OBIYHO TNapHBle, OJHH H3 HHX CJAYXKHT A8 BBIXAYM 3arpA3HEHHOTO
BO3AYXa.

Cucrema pa3paboTKku AJHHHBMHU CTO.16aMHu COR-
HocaoeBOH BoieMKoOH CrTonboBble CHCTEMBl NPHMEHSIOT NPH
paszpab0TKe TOPH30HTAJBHBIX H MOJOTHX MECTOPOXKIEHHH C He-
YCTOHYHBBIMH HaJeramlHMy nopoiaMu. MouIHOCTE 3a.1exeld o0bly-
HO He npeBhLIHAeT 4—5 M.

IlpumensroT aBa BapHanTa pa3paboTKH MJHHHBMH CTONGAMH:
C BBIEMKOH Dyjibl 3aX0AKaMH H JaBaMH.

Tlpu npuMeHeHHH cUCTeMbl pa3paboTKH AJHMHHBIMH CTOJNGAMH C
BBHIEMKOH pPy/JBl 3aX0AKAMH IIAXTHOE NOJE pasjielsfioT OTKATOYHBIM
Y BEHTHJISILHOHHBIM IITPEKaVIH Ha NaHeJH,

W3 naHenbHBIX IITPEKOB O TPAHHIl LIAXTHOIO NOJS NPOBOAAT
BHIEMOUHBIE INTpeKH. PaccrostHue MeX/1y BBIEMOUHBIMH IITPEKAMH
(wypuHa cronba) 3aBHCHT OT BAPHAHTA CHCTEMBI H COCTaBASeT OT
20—30 no 50—100 m.

Cronbbl 0TpabaThBAIOT 3aXOAKAMH B HANpPAaBJEHHH OT TPAHHIL
IAaXTHOTO 10JS B oniepexalouleM nopAjke, JanHaa KOpoTKHX 3aX040K
paBHa 17—I18 v, annnnpx 30—40 M,



Il 0 splevine 3ax0,10K WHPOKO HCNOAB3YIOT KoMBaknu THna MBJI.
CveHuas npou3BOAHTENLIOCTb 3THX MalWwuH gocturaer 90—120 T.

Baxoaku umpunoit 3,0—3,4 M Kpensat paMavH HJIH MeTaJJHuC-
CKOW apouiloii kKpenblo. Mexy saxoakaMH OCTaBJASIOT BpeMeHHBII]
ueqauk toamuinoi 0,5—1 M. [Tocsie OKOHYAHHSA BhIeVMKH 3aXOAKH CHHU-
VAIOT peqbehl, pazbupaioT Kpenb v 00pyIIaloT KPOBJL.

[Ipu BapuauTe AMHNHBIMH 3aX0AKAMH PACCTOSIIIHE MEXKAY BLIEMO-
HbIMKH Wrpexkavii cocrtapaser 30—40 M. BpleMky u morpysky pyaui
B 3axo1Kkax seayt xkombafinavu tana MBJI. ITocne okoHuanust pabor
B 3axo0l1Ke Kow0afiH ycTalapAHBAlOT B 3apaHee NpOHAeHHONH HUilie
W 11a49HHAEI0T 0TPabaTbiBaTh COCEAHION 34X0OAKY B NPOTHBOMOAOKHOM
nanpasaeHiii. B panee orpabotaniofi 3axojxe oGpyWAT KPOBJIIO.

[TnoussoaurtensuocTs o1moro pabouero npu 3TOM BapHaHTe <o-
crapaser 17—20 T/cmeny, nortepu pyawm 10%; pasyboxupaHue
2—7%.

BrreMka 3an01Kaviu Bechvia TpyAoeMKa u TpefyeT 6OJBLIOrO pac-
X014 Jeca.

CucteMma ciaoesoro ob6pyuwenus. [Ipn cucreme cioeso-
ro oOpyileHHs 3amnacol OJsoka 0TpabaTHBAOT TOPH3OHTAABHBIMU
CJTOSIMH CBEPXY BHH3 ¢ OOpyIlIeHHeM [0 Mepe BbIEMKH KaKI0ro
€104 HaJ1eTaloIIHX ¥ GOKOBHIX TOPOA.

Cucremy c.ioesoro oOpylleHHS NPUMEHSIOT B pasHoo6pasHBIX
FOPHO-TeoIorHuecKHx yciosusax. Haunbonee sddextHBHO ee npuMe-
HEHHE IIPH BhIACP:KAHHBIX 3JeMeHTaX 3aJeraHHst PYIHhIX TeJ, KPY-
TOM NMajeHuu, c.1a00f yCTOHUHBOCTH MAaCCHBOB H MOIIHOCTH 3aJeXHU
cBbllle 4—5 M.

[lepen mnoralleHueM OYMCTHOrO NPOCTPAHCTBA HA ero NOAOIIBY
VKAAABIBAIOT {1aCTHJ, TPeAOTBpamiaINUHi nonalaHHe o6GpYIIEeHHbIX
nopoj B oTOHTYI DYAY H CJAyXKaliHH ROTOJOYHHOR npu oTpaboTKe
HHIKHETO CJ05.

B pesynbTaTte BHIEMKH HECKOJABKHX CA0EB MEXAY DPYAHBIM MaccH-
BOM M O6PVUIeHHBIMH TIOPO1aMH HaKanJuBaeTCs TOJIA H3 HACTUJIOB
H paspyurednofi xpend. BuieMka nocJeny KX CI0eB TPOH3BOAUTCH
MO €70 3aUlHTOI.

TIpyu OTCYTCTBHM KHCJAOTHHIX NOJA3€VIHBIX BOJA BMECTO HaCTHJZ MC-
110Jb3YIOT MeTAJJIHUECKYI0 CeTKY, KOTOPYIO YyKJIaJblBAlOT Ha NpOro-
Hax.

[Mpu BbieMKe PyAbl 3axoakavu (puc. 2.34) 6a0k BhicoTol 30—
80 M pgeasnt ua caou no 2,5—3,0 M, M3 otkarounoro wrpexka Ha BbI-
coTy 6/10Ka NPOXOAAT BOCCTAIIIHN, KOTOPBIA pa3iensioT Ha X0A0BOe
W pyAOCIycKiloe oTAeselins. B kaxaom cjioe HpoBOAAT clioeBOM
wTpex (B MOUHBIX MecTopoxjaenuax —opt). OT rpanun 6Joxa
OUMCTHYIO BBIEMKY BeAYT 3ax01Kavu. [JIuHYy 3aX0M0K NPHHAMAIOT e
Gonee 25—30 M.

B saJgexax mouHoctbio Gojsiee 20—25 M csolt oTpabaTHBAKOT
JABYCTODOHHUMH 3aXOAKAMH, pacnoJaras ¢joesoll WTpek nocepepuie
PYAHOTO TeJia.
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4 uc. 2.34. Cxema cJjoeBoro ofpyilieHus € BhieM-
KOA pyAH 3aXOAKaMH ¥ CKpenepHOM I0CTaBKOR
7,
A& NN\Z PYBL:
; 15-25 I ~ Boccrawmunit 2 — cnoesofl wrpek, 3 — saxomka, 4 -—
—— 3~ OTKAaTOUHbIH INTPEK

B sanexax mouiHocTbl0 Gosee 40—50 M BrieMouHbie GJoKa pac-
noJjaraiT BKPECT NPOCTHPaHHUS,

O16uTyI0 B 3aX0/Ke PYAY AOCTABJASIOT K PYAOCHYCKY CKDenepoM
HJH TIOTPY30YHO-A0CTABOYHHIMH MamuHaMH. Ilocie BHIEMKH PYAbl B
3aX0AKe HAa ee HNOJOWBY YKJIAAHBAIOT HACTHJ, 3aTeM Kpefb paspy-
HIZIOT.

Mexay ob6pymennoli u pabotaiolieil 3axoiKavH J0JAKHO ObITb
OCTaBJIEHO He MeHee OJHOH H He GoJee Tpex HeOOpYlUEHHBIX.

B pesyarrate nocienoBatesibHON BEIEMKH BCEX 3ax0A0K M 00py-
nlenHs BMeUlawUINX NOPOA CJA0H 0Ka3bIBaeTCsl NOJHOCTBIO oTpabo-
TaHHBIM,

OuHCcTHYIO BBIEMKY B CMeXKHbIX 0JI0KaX BeAyT Ha OAHOM YpDOBHe,
a [ocJe HAKOIVIEHHS HACTHJA TOJIUMHOH He MeHee BBICOTHI CJIOH -—
¢ OnepekeHHeM HJAH OTCTaBaHHeM Ha Ty Ke BbicOTy. Doabliee onepe-
JKEHHE BBIEMKH MOKET SBUTHCSI NPHYMHOM pasphiBa CNJIOUIHOCTH Ha-
CTHJA, B Pe3yJbTaTe Yero BO3MOXKeH IPOPBIB OODPYIIEHHBIX HNOPOA K
3a6o10. TToAroTOBKA HHIKEJEXKALIEro 3TaxkKa A0JKHA ObITh 3aKOHYEHa
K MOMEHTY oTpaboTKi 6J0Ka J0 YPOBHA KPOBJIH OTKAaTOYHOIO LUTpe-
K4, KOTOPH HCMOJAB3YIOT KaK [MePBRIA C/10eBOl LITPEK HOBOTO 3TaxKa.

YcaoBusi BEHTHASLHM NPU BHIEMKe 3aX0JKaMH 3atpyiHexul. [lo-
3TOMY [J151 TPOBeTPHBaHHA 0J0Ka NPHMVEHSIOT BEHTHJIATODH. Yayd-
UIHTb YCJIOBHS NPOBETPUBAHHS MOXKHO IIyTeM NPOXOAKH I10JIEBHX BOC-
CTaIOLIUX.

[MpeumyuecTBaMu CHCTEMB! CJI0EBOro OOpYyILeHHs SABJSIOTCS: H3-
BJeyeRHe noJesHoro uckomaemoro (norepu 5—8%); Hebouaslioe
pasyGoxuBanue (4—b5%). CebecTonmocts fobniun B 1,6—2,0 pasa
HHKe, YeM IPH CHCTEeMAax C 3akKJaJdKoH H cHcTeMax ¢ KpelJeHueM H
3aKaagKoH.



K HezocratkaMm cHCTeMbl OTHOCAT HEBBICOKYIO TMPOH3BOAHTEb-
f0CTh; GoJbIIONH pacxoa kKpenexHoro Jeca (0,08—0,15 M3); noswi-
IIEHHYIO T0XKAPOONACHOCTb M THXKEJble YCJIOBHS IIPOBETPUBAHUST
OUHCTHHIX 3a60eB NpH PYAHOI NOATOTOBKE.

HanbHefilliee coBeplIeHCTBOBAHHE TEXHHKH H TEXHOJOrMH OUYHCT-
10f1 BEIEMKH NIPH CHCTeMe CI0eBoro oOpyIIeHHA 3akjioyaercsi B 1H-
POKOV HCMOJAb30BaHUK MajaorabapHTHOrO caMOXOAHOro o0opyinsA-
HHSA.

Cucremet paspaborku ¢ obpyuientiem pyool U BMEWAOWIUL 10-
pod. B npollecce ouMCTHON BbleMKH O0pyliaeTcst Hojce4eHHbIl CHH-
3y M c60KYy MACCHB PyAbl 0A3TAXKA HJHN 3Taxa. Bumyck pyau mpo-
H3BOAAT TOA OOpYILIeHHHIMH HAJNETAIOWWMH [OPOJAMH, KOTOpHIE
3aNOJHAIOT BEpaboTaHHOE NPOCTPAHCTRO,

OO6pyiuenne nojaceyeHNOro MacCuBa pyAbl MOXET IPOHCXOAHTH
nop jeficTBHeM B3phIBA 3apfAJ0OB, NOMeLleHHBIX B LINYpaX, CKBAXKH-
Hax HJAR MHHHBIX KaMmepax, pacHoJoMKelHHIX B 0fpylIaeMOM MaccH-
Be, HJIH NMOJA AeHcTBHeM cOOCTBEHHOrO Beca MAacCHBA W TOPHOIO AAB-
JIeHHH,

CucreMbi ¢ 0TpaboTKOil GJOKOB CBEPXY BHH3 NMOJAITAMKAMH HA3bi-
BAIOT CHCTEMaMHu NonsTaxHoro obpyumenus, CucteMsl ¢ o6pylieHdeM
PYAH Ha BHICOTY 3Ta’Ka Ha3HIBAIOT CHCTEMAMH 3TaxHOro obpylieHds.

CucreMbl NPHMEHSIOT NPH HEVCTOHYHBHIX BMELAMIIUX NOPOAAX,
BO3MOMHOCTH OGpyIIeHHS NMOBEPXHOCTH; HE3HAUHTENLHON HEHHOCTIF
PYI; OTCYTCTBUH CKJIOHHOCTH K CAMOBO3TrOPaHHIO,

Haubonbillee pacnpoctpaHeHne CUCTEMBl ¢ O0pylIeHHEM PyAbl H
BMEWAOMHX NOPOA MOJYUHJIH NpH pa3paboTke KPYNHBIX KeJie3o-
PYJAHBEIX U TOJHMETAJIHYSCKHX MECTOPOXK AeHH.

CHcTeMB NOJg3TaxXHoro obpywenus CucreMul nox-
3TAXKHOTO OOPYLIEeHUST ABJASIOTCS OJHHMH U3 CaMBIX PACNPOCTPAHEH-
HBIX IpH pa3paborke Kese3Hbx pyA. B KpuBopoxkckom keJsesopy-
HOM faccefiHe HX yAeAbHBIH Bec cocraBJaser GoJee 60Y%.

CHCcTeMB IPUMEHSIIOT A1 oTpaboTku OJ0KOB, MeKAYKaMepHLIX
LeJMKOB U NOTOJIOUKMH NPH 3aJ0XeHHBX KaMmepax, paHee otpaboiail-
HBIX Apyroil cucTeMofl.

[IpnmeHelne HOBEIX BapHAaHTOB CHCTEMBI MOJ3TaxKHOro obpynie-
1Hs1, CBA3AHHOE ¢ COBEPILEHCTBOBAHHEM CPEJACTB U cnocoboB oTlOMKK
1 LOCTaBKH, CONPOBOXK/AAETCS YBeJHUeHHeM BHICOTH NOJITAXKA U 1i0-~
BLIlIEHHEM TPOH3BOAHTENBHOCTH TPYAA.

CucteMbl NOA3ITaxKHOro OOpYLIEHHS AensT Ha BapHAHTH ¢ MpH-
MeHeHHeM K 6e3 NpHMeHeHHs HACTHJId.

[To cnocoGy oTGOfiKM Pa3MHUYalOT BapHAHTHl ¢ MEJKOLINYPOBO
0TO0HKOH, OTOOMKOA INTAHTOBHIMH IUNYPaMH, NPHMeHeHHeM Tray6o-
KHX CKBAXKHH H caMOOOpyILeHHEM PYIHL.

CucremMa nojsTaxHoro obpyIleHHs ¢ HACTUIOM SABJISETCA IO CY-
LIECTBY AaJbHEHIIHM KOHCTPYKTHBHBIM Da3BHTHEM CHCTEMEHl CJI0€BO-
ro obpymenus., Ee npuMeHSIOT B OCHOBHOM A/ pa3paBoTKH pajgHO-
AKTHBHBIX PYI.



Cuctembl MoA3TAXKHOIO O6pylierius Ge3 jlacTuaa WHPOKO npHUMe-
HSIOT Ha KeJNe3HbIX, MeIHBIX H MNOJHMETAJJIHUeCKHX pyHHHKAaX.
B sroM cayuwae noTepn H pasyboxuBanue pyabl OLIBaioT GoJjiee BI-
COKMMH, TAK KK ee BBIMYCK NPOHCXOAHT NPH HEMOCPEACTBEHHOM KOH-
TakTe ¢ OOPYWeNHBIVH HaJeraiolHMH MOPOLAMH,

BapuaHTtel cucteMbl noasTaxKHoOro obpyuleHus 6e3 HacTHJAA Pas-
JMHYAIT 10 cnoco®y pa3pyLIeHHS PYAHOTO MaccHBa (CKBaxKHHAMH,
camoolpyiueiev) it o cnocoby BHINYCKA (BBIMYCKIIbIE BOPOHKH HJIH
TPAHLIEH, C TOPLOBBIM BHIYCKOM).

Ilpu Bcex BapuanTax cucTeM HOA3TAXKHOTO 0BPYIUEHHS 3TAXK Bbl-
coToit 60—80 v geasitr Ha OJ0KH, 6JOK — HA IIOA3TAKH, MOASTAK —
lia naHejd. baox no npoctupasuio Hveetr wupuay 40—50 M, anauHa
0.10Ka cooTBEeTCTByeT MOIMHOCTH pyAHOro Tefa. BeicoTa nojaraxeit
oT 10—12 1o 30—40 M (B 3aBHCHMCCTH OT PHMEHSEMOrO BAPUAHTA
cucTeMBl M ciocoba oT6oikH pyasl). lllupnua naHenn npuHHMAaeTCs
7—30 M.

Cxemy nmoIrotoBKH 6J0Ka COIVIACOBHBAIOT C PAClOJ0XKeHHeM na-
nesefl 10 NPOCTHPAHNIO (IITPEKOBAS) WJIH BKpPeCT npoctupanus (op-
TOBas).

I1pu wTpekoBoil cxeMe pyaHoe Tesqo B Npejienax aTaxka pasdfedis-
10T na 6qoku aaunod 40—50 M. Jdauua 6J0Ka 3aBUCHT OT clocoba
JOCTABKH H XapaKTepa NposiBJAeHHH TOPHOTO JaBJEHHUs.

BapuaHT cHCcTeMBl [0A3Ta)KHOro OOPYLIEHHS] C BBHUIYCKOM DYBL
Ha MOJAOIUBY TNOCJAeLOBATEJNBHO MOrallaeMblXx HOJ3TaxKHBIX BHIpabo-
TOK mpHMeHseTCs IAaBHBIV o6pa3oM B kpenkux pyaax. On xapakre-
pU3yeTCcs NPOCTOTOH KOHCTPYKUMH (COBMeLlelde rOpH30HTOB 0TOOH-
hil, BBIMYCKA W JIOCTaBKH PYZBI) I BBICOKOH CTENneHbi0 MeXaHU3aUHH
J06BIUHBIX palOT HA ©CHOBE MpHMeHElHs caMOX0xHoro obopynoBa-
uHA A8 Gypenus, MOTpYy3KH W AocTaBku pyAb (puc. 2.35).

[ToarotosutenbHble paboThl 3aKJAOYANOTCA B NPOBEACHHH MOJEBO-
ro mTpexa, pypocnycka u O6J0KOBOIO BoccTalomiero. Pyrocnycku
06b1yHO TIPOBOIAT vepe3 50—60 M. Uepes 400—500 v mexay raas-
HBIMH TOPH30HTAMH NPOBOAAT YKJOIB AJAS AOCTABKY ¢ TOPU3OHTE
Ha TOPH30UT H B OTAeNbHble MOAITAKH CaMOXOAHOTO 000PYI0BAHHSA.
Ha xaxnaom mozsTtake BbicOTOH 5—I10 M DNpoBOAAT NOA3TaXKHBIE
IITPEKH, coeqHHsAeMble ¢ PYAOCIYCKOM H BOCCTAIOMIMM KBepUIJIaroM.
M3 nopstaxuoro mrpeka uepes 6—7 M no Bucsiuero 60xka NpoxXoasT
noxaTaxKubie opThl. Pyay oTOMBaOT BeepHLIMH KOMIJIEKTaMH 11y 60-
KHX WNYypoB guaMeTrpoM 32-—38 MM B HanpaBJeHHH OT BHcsuero 60ka
K Jexaygevy. [Tocie B3pbiBa KOMIJIEKTa LUNYPOB PYyAy TPY3AT H 10-
CTABJSIIOT 10 PYAOCHYCKa IOTPY30UHO-A0OCTABOUIBIMH MaILIHHAMM.
O6mpen Hape3HbIX padoT HeOoJbLIOH B CBA3H C OTCYTCTBHEM AYuyekK
I BBINYCKHBIX BOPOHOK. [1poH3BOAHTENBHOCTH TPyAa OAHOTO paboue-
ro B ouHCTHBIX paGorax aocruraer 80—90 t/cmeHy, Mo pyAHUKY —
20— 30 t/cMeny, notepu u paszyboxusaiue pyas — 10—15%.

CucremMa 3T2XHOTr0 NPUHHYJAHTEAbBHOTrOo 00pyue-
H 1 1. CHCTeVY 3TaKHOTO NMPHHYAHTENBIIOr0 00pyliendst NPHMEHSIOT
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Puc. 2.35. BapuaHT CUCTEMB! MOA3TAXKHOTO OGPYUIEHHS:

1 — GNOKOBLIA BOCCTalOUH{l, 2 — PpYAOCHYCK; 3 — MOA3TaXHbIe IUTPeKH; 4 — o6pyllerble HO-
poabl; § — o16UTan pyaa

npu pazpaboTKe MOILIHBIX PYyAHBIX TeJ cpejHell KPeMoCTH U KPeaKiX,
PasJin4i0i YCTOHYHBOCTH.

B 3aBucHMOCTH OT pacnosioXKeHHS KOMNEHCALHOHHBIX KaMmep o
BeJIHYHHBl KOMNEHCALHOIIHOro NPOCTPAHCTBA pPA3JIHUAIOT TPH BapH-
aHTa cucTteMbl: ¢ OTOONKON Ha ropu3oHTaJbHBIE KOMIEHCALHOHHBIE
KaMephl; ¢ oTOOfiKOH Ha BepTHKAaJbHBlE KOMIIEHCALHOHHEIE KaMe-
pbl; 6e3 KOMIEHCAUHOHHBIX Kamep (Ha 3aXKaTyio cpely).

STH BHICOKONPOU3BOAHTE/IbHBIE CHCTEMBI IIMPOKO NPHMEHROT 1a
JKeJse3lbIX H NoJHMeTaJJHUeCKHX PYAHUKAX.

[1pd npHMeHEHHH cHCTeMBbl ¢ OTOOHKOH pPyABl TJIYyOOKHMI CKBA-
JKHHAMH 11a TOPH30HTAAbHBIE KOMIIEHCAIlHOHHbIe KaMepsl (puc. 2.36)
PYAHOE TeJIo B 3TaxKe oTpabaThBaIOT OTIAeJbHBIVIH BJ0KaMH paszve-
pou B miane ot 2030 no 5050 m. Bricora staxa 60—80 m. Or-
JHYMe JanHol cHCTeMbl pa3paGoTKU OT CUCTEMH T0O13TaXKHOrD 06py-
LUIEHHS] B TOM, 4TO pyia oOpyllaeTcss Ha KOMIeHCcalHOHHbIE kavephl
cpa3y Ha BCIO BHICOTY.

DTOT BapHaHT NPHUMEHSIOT A% OTPabOTKH PYyIHLIX Tes, HMeUHX
cpenHHe KPenocTb U yCTONUUBOCTD.

[MonrotoBuTebHble PabOTHI 3AKJIIOUAIOTCS B NPOBEAEIHN OTKd-
TOYHBIX LITPEKOB (MOJEeBOro — B Jexauev 60Ky H PYIHOrO —y Bil-
csyero Goka); BbIpabOOTOK rOpU3OHTA CKpemepoBalMfg H IOICEYKH,
OypoBBIX H BEHTHJISSLMOHHBIX BOCCTAIOMINX; OYDOBBIX Kavep, pyjo-
CIYCKOB H JyUeK.

HavaabHol cTagHeil o4HCTHOH BBIEMKIH siBJAsieTcsi o0pasosanue
TOPH30HTAJbHEIX KOMIIEHCALUOHHBIX KaMe]p, VeX 1y KOTOPBIMH OCTaB-
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Puc. 2.36. CucreMa 3TaXKHOTO NPHHYJAHTEJBHOTO OGPYyIIEHHS C OTGOHKOA DyAH
Ha KOMIIEHCALHOHHbIE KaMephl FOPH30HTAJbHBIMH CJOSAMH:

J — OTKATOYHBIA IUTPeK; 2 — OpPT CKpenepoBaHus; 3 — nopofa; 4 — GAOKOBBIA BoOCCTAKOULW;
5 — pyaocnyck

JIAIOT BPeMeHHbIH Hesuk mupunofl 4—6 M. Kamepws obeiuHo 0Gpasy-
10T OJHHM H3 BAPHAHTOB CHCTEMBI NOA3TAaxKHOro obpylenus. B me-
PHOJL BBIEMKH KaMep NpOH3BoAAT oOypHBaHHe Maccusa 6JoOKa IJy-
OokuvH (6osee 25 M) ckBaxkHHaMmu. M3 kaxiaoll 6ypoBoil KaMephl
00pryHo OypAT 1Ba mau Oojlee KOMIIEKTOB CKBaxKHH. BpeMeHHBIe
LEeJIHKH MemAY KOMIEHCAHOHHBIMH KaMepaMu OOYypHBAIOT CKBAKH-
Hamu. [Ipu MaccoBoM B3phIBe B HepBYIO ouepeab 00pylIalOT BpeMeH-
Hple LEJHKH, a 3aTeM NOCJ0HHO OT6HBAIOT MACCHB PYAHL.

B xaxaoM caoe Bce CKBaKHUHBI 00BIUHO B3PHBAIOT 0JJHOBPEMEHHO,
a CJIOW — ¢ 3aMelJIeHHeM, HCIO0Jb3ys 3JEKTPOLeTOHAaTOPH 3aMeAJieH-
Horo pedictsud. ITocsie npoBeTpUBaHHs H PEMOHTHEIX paboT HPHCTY-
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Puc. 2.37. CucTeMa 3TaxKHOTO MpHHY-
LHTEJbHOTO OOpyllIeHHss ¢ OTGOHKOH
PYAB HAa BePTHKAJIbHBIE KOMIEHCAIHOH-
HBEIE KaMephl:

] — BBINYCKHAas TpaHIIes; 2 — OPT CKpenepo-
BauHusA, 3 — oT6uTas pysa; 4 — ofpyuiensnnie
MOpOAbl

Puyc. 2.38. Cucrema 3TaxHOIO CaMOOGDYLICHHS:

1 — BeHTHASUUOHHBI BOCCTAOUIHI; 2 — PYAOCNYCK, 3 — BEHTHUJIANHOHHBI] OpPT; 4 — cKpellepHLIfk
OpT; § — CMOTPOBOH BOCCTaIOIWIHH; 6 — oGpymeHHas mopona; 7 — ofpyuleHHas pyAa

AT K MacCOBOMY BHIIYCKY OTOHTOH pyABl MOJA OOPYMIEHHBIMH IIO-
podaMH.

Bapuadt ¢ o100fKOH pyABl IAyOOKHMH CKBAXKHHAMH HA BEPTH-
KaJibHble KOMIEHCAlHOHHBIe KaMepnl (puc. 2.37) oOBIUHO NpHMeEHs-
10T OpH paspaloTke KPENKUX YCTOHYHBHEIX DY[, NUPH HAJIUUUH B PYA-
HOM MacCHBe TEKTOHHUECKHX HapYIIeHHI HJH TOPHU30HTAJbHOH CJIO-
UCTOCTH, KOIJa HaJlHyhe MOPH30HTAJbHBIX KOMIIEHCAIMOHHBIX KaMmep
MOXKeT NPUBECTH K NpexJeBpeMeHHOMY OODYIUeHHIO MAaccHBa DYIbI.

BrieMKy pyAbl B 3Taxe BbICOTOH 30—50 M mpousBoasT GJOKAMH.
Jo Hayana OuHCTHOH BBIEMKH B OJIOKax MPOBOAAT TOPHBEIE BHIPabOT-
KU Ha FOPH30HTaX OTKATKH, CKpElePOBAHUSA H MOJACEUKH, & TAKXKe Psik
BCIIOMOraTedbHBIX BeIPaboTok. OUHCTHYIO BhleMKY HauHHalwT ¢ obpa-
30BaHHs BePTHKAJbHBIX KOMIIEHCAUHOHHHIX Kamep. KoMIeHcauuoH-
Hble KaMephl WHPHHOH 6—8 M NPOBOJAT ¢ YUETOM yBeJHyeHus oObe-
Ma PYAbl NPH pa3pbiXJeHHH. BHIEMKY KOMIIEHCALlHOHHOH KaMephi
HAYHHAIOT ¢ OTpe3Hol wenHd. OTpesHywo Liedb 00pa3yloT myTeM pac-
IIHPEHHUS] OTPE3HOT0 BOCCTAIOLIEr0 C HCIO/b30BaHHEM KOMILIEKTa
r1y60KHX BEPTHKAJBHLIX CKBAXKHUH.

[pu nocienywoiieM B3phBaHHM CKBaX{HH o0pasyercst OTKphITas
KOMIeHcanvounass kaMmepa. [lociae oOpa3oBaHusa KoMIEUICALHOHHBIX



KaMep NMPOH3BOLAT OTOOHKY PyAbl Ha HHX KOMIIEKTaMH rayGoxix
ckBaxHH. [llupuHa yyactkoB 6,10Kka, OTOMBaeMbIX Ha KOMIIEHCALHOH-
Hble KaMmephl, cocTaBaser 18—20 M. Brinyck ot6HTOl pynwl B Oa0Ke
NPOU3BOJAT ¢ 06pyllUeHHeM HaJleralomuX Nopol.

Tlpy ucnosp30BaHUH MHEBMOYAAPHOro OYyPeHHs CTAHKHM pacnoJfa-
ramoT B BeIpaboTKax HHKHeH MoAceykd H oOypHBAIOT PYARHBIN MAcCCHB
BOCXOASIIIUMH CKBaXKMHaMH. DTO M103BOJSIET NOJHOCTbIO OTKAa3aThCA
OT BepXHero 6ypOBOro ropH30HTa H CHH3UTb 00BEM MOATOTOBUTEAbHO-
Hape3Hblx pabot Ha 30—40%.

B anuuie Gsoka NMpoBOASAT BHIPAOOTKH rOPH30OHTA CKpPeHepOBaHuUsE.
Paccrosanne Mexny Bopaborkamu 10—12 M. st pasmemenns Oy-
poBoro 060pyAOBaHHSA NPOBOJAAT OPT ceYeHHeM 3 X3 M.

ChucreMa 3TaXHOTO caMooOpymenus CymHoeTs cu-
CTeMBbl 3aKJIOYaeTCss B TOM, YTO MAcCHB pPYyAbBl B mpexesax 6.0ka
MOJCeKAI0T Ha CpaBHUTeAbHO OOJBIION TOPH3OHTAJABLHON TMJOLIAAR
H 0Ca1a0JII0T M0 NMePUMETPY DSAOM TOPH30HTAJbHBIX U BEPTHKAJIb-
HeX Boipabotox. IloaceueHHEli MaccHB pyAH mojA AefiCTBHEM CHJIBL
TAXKECTH M JaBJeHHS TODHBHIX HOPOJ MOCTeNeHHO oObpyiiaercs
(puc. 2.38).

HecmoTps Ha BHICOKHE TeXHHKO-3KOHOMHYECKHEe NOKAa3aTe/H, 3Ta
cucTeMa NpHMeHAeTcss PeAKO, TaK Kak JJIsi YCHelIHOro MpPUMeHeHHs
HeoOXOAHMBl MOLIHOCTH PYyNHOrO Tesaa He MeHee 25—30 m; pyaa,
CKJOHHAS K caMoo0pylleHHI0O HeOOMBIIHMH KycKaMu (B mpejenax
KOHJMUHOHHEIX PasMepoB); He3HAYHTeJbHAsl UEHHOCTh PYJBI; HaJi-
YyHe NOJe3HBIX KOMIOHEHTOB B pa3y0O0XKHBAOUIMX NOPOAAX; OTCYT-
CTBHE CKJIOHHOCTH K CJIEXKHBAEMOCTH M CAMOBO3TOPAHHUIO.

Bricoty stamxa npuHuMaioT B npegenax 50—80 M. [opusoHTab-
Hble pa3Mepsl 6J0Ka BBIOHPAIOT B 3aBUCHMOCTH OT (DH3HKO-MEXaHH-
YeCKHX CBOHCTB PY/bI, MOUIHOCTH 3aJjleXkH, yIJa ee NaJNeHUs H yBi-
3bIBAIOT ¢ NPHHATOH BEICOTOH 3Taxka. HauboJsiee yacto ropu3oHTa b-
HBle pas3Mepnl 6J0Ka HpdHEMAawT B npepeaax oT 30X30 mo 60X
X100 M.

BJIoK Ha OCHOBHOM OTKaTOYHOM TOPH30HTE NOATrOTABJHBAIOT [0-
JIEBHIMH OTKATOYHBIMH HITPEKAMH, KoTophle yepe3 50 M COeAMHSIOT
opramu. M3 optoB uyepes kaxkable 10 M npoxoldT pyAOCIHYCKH 10
VpOBHS TOPH30HTA BHINYCKA, pacnoJioxeHnoro na 8—I10 M BeIlIe oc-
HOBHOIO TOPH30HTA.

I'opusoHT ckpenepoBaHHA COCTOMT H3 IUTPEKOB, COeJHHEHNBIX
Mexay cobofi opTaMH, CKpenepHHIX, Je0el0UHbIX H BeHTHJIALHOHHBIX
BHIPA6OTOK.

Huske ypoBHS ropH3oHTa BBINYCKA H3 BeHTHJSALHOHHOTO BOCCTa-
I0Ilero B LeHTpe 6Ji0Ka NMPOBOASAT BEHTHJSLHOHHBIH OPT, CoeaHHse-
MBI KODOTKHMH c6ofiKaM# €O cKpelepHEIMH BbBIpa0OTKaMH.

M3 ckpenepHblX BrIpaboTOK (HMITPEKOB HJAH OPTOB) uepe3 5—6 M
NPOBOAAT KODOTKHe BOcCcTaloliHe pasMepoM [,6X1,5 M 10 ypoBHS
ropusonTa nojiceuxd. Ilo yrsaMm OJ0oKa 3TH BOCCTAlOMIHE NPOXORAT
Ha BCIO BLICOTY, ¥ OHH CJOYKaT B KaueCTBE OTPE3HbIX.



OTpesnsie BoCCTaloOlIHe COEAHHSIOT uepe3 7—I12 M rOpH30HTAaMb-
HHIMH OTpe3HbIMH BbipaboTKaMH. B HuKHell yacta 6J0Ka 3TH BbIpa-
60TKH pacrnosaraioT Ha MEHBIUHX DAacCTOSHHSX, ueM B BepxHeil.

I'opuszonTanbHele oTpe3Hsle BHIpaGOTKH OCAaGAAIT CBA3b GJOKA
€ MACCHBOM M HapyLIaloT YCTOHYHBOCTh CBOJA, KOTOPEIl oGpasyercs
1IpH CaMoOOpYyLIeHHH,

Jas HabmoxeHus 3a npoueccom o6GpyIIeHHS 32 NpeaenaMu 6J0-
Ka Ha DACCTOSIHAM 6—8 M 0T OTPe3HbIX BOCCTAIOUIHX NMPOXOASAT CMOT-
POBBIE BOCCTAIOILHE, COeAHHSEeMble C OTPE3HBIMH BOCCTAIOMIUMH KO-
POTKHMH cO0HKaMH.

IToaceuky 6soka B pyaax caabplx H cpeaHell KDPemnocTH OGBIYHO
BelyT WTAHrOBBIMH IINypaMH, KOTOpble OypsT HENOCPEACTBEHHO H3
ayuek. I'myOHHA IITAaHroBulX WMypoB J0 7—8 M. DTUMH mnypami
0/HOBPEMEHHO NPOU3BOAST U HOJCEUKY OJIOKA.

[To Mepe 3ano/iHeHHs! NOACEYEHHOro NPOCTPAHCTBA DYAOH YacTh
Pyl BHIYCKAIOT 4epe3 pyAOCHYCKH, COEAHHAINYE TOACEYHOE MPO-
CTPAHCTBO € TOPH30HTOM TPOXOUEHHS HJIH CKpEnepoBaHHUs.

IIpH yacTHYHOM BHINYCKEe CTapalOTCs He AONYCTHTh 00pasoBaHHs
cenbopnoro mpocrpaHcTsa Dosee 2—3 M. KOHTDOJB 32 BHIIYCKOM
OCYUIECTBJISIOT Yepe3 CMOTPOBEIE BEIpaBOTKH.

[Tocne oBpylueHus 6Ji0Ka Ha BCIO BHICOTY NPUCTYNAIOT K MACCOBO-
MY BBIMYCKY PYAB DOJ AaBJeHueM ob6pyieHHBIX mopod. ITpoussoau-
TeJbHOCTh 6JI0KA B 3TOT nmepuoa pocturaet 3000 T/cyr.

OcHoBHBle NmpeuMyllecTBa CHCTeM ¢ oOpyleHHeM PYIbl H BMe-
MAUIHX NOPOA: BHICOKAA NPOH3BOAMTENBHOCTh TPYAA M HHTEHCHB-
HOCTb OYMCTHOH BBIEMKH; oOpylueHHe NpPOXOAUT 6e3 NpHUMeHEHHS
B3PLIBHEIX pabor.

K HemocTaTKaMm cJeayeT oTHecTH OGoJibliHe NOTepH U pa3yOboxkH-
Banne (20—30%) pyas, a Takxe HapyllleHHe NIOBEPXHOCTH H pyHO-
BMeUIAIoUIHX MaCcCHBOB FOPHEIX NOPOJL.

Tlytu panbHelillero coBepINEHCTBOBAaHHS CHCTeM ¢ oOpyleHueM
PYAB 4 BMEUIAOUIHX [OPOJ 3aKJIUYAI0TCd BO BHEADEHHH BLICOKOI(D-
dhekTHBHOrO 0GOpyLOBAHHS HA MOrPy3Ke U JOCTaBKe PYyAH (caMoxon-
Hoe ¥ BHOpauyuoHHGe 0BOPYAOBAHHE); TEXHOJOTHUECKHX cXeM, obec-
NeTHBAOIHX yMeHblleHHe 00beMa NOATOTOBHUTEJBHO-HAPE3HBIX pa-
60T U METOAOB PEeryJHpOBAHHS KadyecTBa DYABI, BHITyCKaeMOll H3
OJI0KOB.

Kombunuposawursie cucremet paspaborku. IlpuvMeHeHHe B 0LHOM
6J0Ke ABYX cHcTeM pa3paloTKu NOYTH B paBHOM o0beve OTaHudeT
KOMOWHHPOBAHHBIE CHCTEMB OT OOLIYHBIX.

TIpy KOMOHHHPOBAHHBIX cHcTeMax pa3paboTku OJ0K pasfensioT
Ha KaMephnl, oTpabaTeiBaeMble B ONpeAeseHHON ouepennocTu. B 6Jo-
Ke OTCYTCTBYIOT MeXKAyKaMepHble HeJTHKH.

Ilpu paspaboTke pydHBIX Tea cpeAHeH MOMHOCTHIO 10 20 M OT-
paBoTKy 3anacoB sTaxa BelyT KaMepaMmH Mo npocTthpanum. Ilapa-
MeTpHl KaMmep H OuepelHOCTb HX BBIEMKH B 0JI0Ke 3aBHMCAT OT yCTOM-
YHMBOCTH PYLHOrO H PYyJOBMEILAIONIETO MacCHBOB.



Boibop cuctemsr paspaborku. Ha 6GOJbUIHHCTBE PYAHBIX MeCTO-
POXKAEHUH N0 Fe0JIOTMYECKHM H TOPHOTeXHHYECKHM (haKTopaM MOK-
HO NMpPHMEHATh Pa3/jM4Hble KJaacchl cucreMm paspaborku. Ilpu BmiboO-
pe cucreMbl pa3paGOTKH YYHTHLIBAIOT TaKXKe CTelleHb pa3BefaHHO-
CTH MECTODOXJIEHHS, CTOMMOCTb KpelleXHbIX MaTepHaJoB, HaJHYHe
JeUleBOro 3aKJaJoyHOro MarepHaJa H HeKOTOphLle apyrue I0OKasa-
TeNH, 3aBUCALHe OT palloHa paclOJOXKEHHA MeCTOPOXKAEHUS.

Ber6op cucteMsl 0 reoJOrHY€CKHM H FOPHOTEXHHUECKHM YCJOBH-
SIM OCYIECTBJISIOT B TPH 3Tana:

nepBoIfl — nocJeoBaTeIbHOe HCKJ/IIOUEHHe KJacCOB CHCTEM pas-
paboTkH, HeNpUeMJIeMbIX 110 KaXKAOMY H3 YCJIOBHIT;

BTOpPOH — 0TOOp KJaccoB cHCTeM pas3paboTku (M3 yxcaa BO3MOK-
HBIX 1O YCJOBHSIM IPHMeHEHHSs), 3aBeJOMO JYyUYLIHX B TE€XHOJOrHUe-
CKOM OTHOLIEHUH;

TpeTu# — BBIOOpP KOHKDETHOH cHCTeMHl paspaboTku (B KaxkaoM
U3 0TOOPAHIBIX KJACCOB), HauOoJ/ee COOTBETCTBYIOMIEH YCJIOBHAM ee
DpUMeHeHH .

B pesyabTaTe 4/as TeXHHKO-3KOHOMHUYECKOrO CPaBHEHHS OCTaBJs-
10T OOBIYHO ABE-TPH CHCTeMBl paspaloTku. OUeHHBATH 3KOHOMHUE-
CKYI0 3(p(PeKTHBHOCTb CHCTeM pas3paboTKH CJaeAyeT IO HoJsiydyaeMmoH
rofioBOH NPHOLLIH OT peaNHu3alUdH KOHEYHOH INPOAYKUHH TOPHOro
NpeANpUATHA HJIH MO OTHOUIEHHIO 3TOH nmpHOBLIH K CYMMe KamHTa-
JIOBJIOKEHHH B TOpPHBIE NPEANpPHATHS M CTOMMOCTH IIPOH3BOACTBEH-
HEX (HOHIOB.

Ta6auma 2.6

YCJNOBHS 110 FeoJOTrHYEeCKHM Bo3moxHble K npH-
H rOPHO-TeXHHYeCKHM (aKTopaM XaparTepucTHK2 PYA MEHEHHIO CHCTEMBI
paspaboTKu
YcTofiluuBoCcTh py A YcroiunBas I—IV
To ke, BMEIAOINHAX NOPOA | Ycrofiupsnle, TpeuluHoBaTkle| [[—IV
B NPHKOHTAKTHOH ¢ pyAoH
30He
Mowmnocts pyaHoro rena, M 10 I—II; TV—VI
Yroa najeHns pyjnHOTO Teaa, 70 1—VI
rpanyc
I'ay6una paspaGoTkH, M 600 I—VI
Lennocts pya Borarnie -V
Tuaporeosnornueckue ycaosust ( [Iputok Boxel Hesmauurenb-| [—VI
HBIH
Boamoxnoers napymenns | Henosmoxuo -1V
TIOBEPXHOCTH M DpyAOBMella-
IOlllero MaccHBa TOPHHIX TIO-
poa
CKJIOHHOCTL DYAHL:
K BO3TODaHHIO Her I—VI
K CJeXXUBAEMOCTH Her I—VI
K OKHCJIEHHIO Her I—-VI
TpeGoBanua K BreMKe pyAb | OTpaHHYEHHs] OTCYTCTBYIOT I—-VI
nmo copram

IIpuMeuanue. VII xaacc (KOMGHHHPOBAHHbIE CHCTEMBI) He paccMaTpHBAeTCs.



IIpuvennTeNbHO K BHIGODY cHCTeM pa3paboTKH AJs1 YACTH MeCTo-
poxKJeHiis (3ajiexb, yyacTok, OJ0K) mpil IKOUOMHUECKOH OlleHKe
MOZKHO TOJIB30BATbCSI CeBecTOMMOCTbIO JOOBIYH PyAbl ¢ YUETOM 3KO-
HOMHYECKOro yuep6a, Lbl,EiBaeMOro PasHbIMH MO BeauuHHe (s
cpaBliHBAEMbIX CHCTEM) IIOTEPSAMH H pasdy0oxHUBaHHEM.

[Mpumep. Bulparp cucteMnl pa3paboTKH A TE\HHKO-3hOHOMITECKOTO
cpasHeillist A YCJODHH, npHsefeHHbIX B Tada 2.6.

Pemenue.

1. IlyreM mocacioBaTeNbHOTO HCKJIOUEHHS! HAXOAHM BO3MOAHbIE IO yCJI0-
BHAM DPHMEHEHHs KJaccu cucteM paspaborkn — II n [V

2 I3 umcaa OTOOPAHHBIX K.I4CCOB CHCTEM pa3palOTKM AJdd BbleMKH Oora-
THIX pPyA B paccMaTpUBaeMblX YCJIOBHAX HanGoJee UeJecoOGpasHsl  CHCTEVBI
IV xJacca.

3. Uz cuctem IV xgpacca, B KOTOPHII BXCAAT CHCTEMBI C 3aK.IafKOH H C
KpenieHHeM H 3aKJaJKOH, HanGogee COOTBETCTBYIOT KaXKAOMY H3 I€OJOTHYECKHX
H TOPHOTEXIIHYECKHX YCJIOBII CHCTeMBI ¢ 3akJaikol. OKOHYATCIbUO AJA TEXHH-
KO-5KOHOMHYECKOro CpaBHEHHSI BHIGHPAew CHCTEMBI ¢ BOCXOAMWell H HHCXOAAuLeH
CJI0ERCH BolCMKOM.

Konrpoasnoie sonpocet

1. HasosuTe cTajH{ NOA3eMHOI pa3paboOTKH PYAHLIN MECTOPOKACHHH.

2. Toscunte na npusepax ycloBHS NDHMEHEHHS TOTO MWJIH UHOTO TNOpsAKa
OYHCTHOH BWEMKH B STake.

3 Hasoblite OCIIOBHble NpeNMYHIeCTBA H HCACCTATKH CeJERTABHON BhleMKH
NO.IC sHOTO HChONZevoro.

4. B uerr ocuosHoe pasauuile B MOJANOAE K ONpeIeseHHI0 TOIOBOH NPOH3BO-
JHTeIbLOCTIE Py AHIKA NPH KPYTOM WJIH NIOJOTOM 3ajeraHiHil pyAHOro Tena?

5. B kakuax caydaax npuferarmT K KOMOHHHDOBAHHBIM CIIOCO6AV BCKDBITHA
MECTOpPOIKIeHHA?

6. Hasosure 06s1aCTH NpHMEHEHHS NOJEBOH W PYLHOH NOATOTOBKHM B 3Taxe.

7. HazoBuTe ocHOBHBie CMOCOGH GypeHHsT B3DHIBHBIX CKBaKHH u 00JacTH
IpHMEHeHHsT 3THX CHOCOGOB.

8. Uro Takoe KOHTypHOe B3pLIBAHHE H B UYeM OCOGEHHOCTH €T0 NPUMEHEHHT
Ha OYHCTHHIX paBoTax?

9. HasoBHTe OCHOBHHE CNMOCOGH JOCTABKH IMOJNE3HOTO HCKONAEMOTO H 0Xa-
pakTepusylite 06JacTH HX NDHMEHEHHS.

10. HazoBuTe crnoco6hul moAAep aHHS OUHCTHOTO NPOCTPAHCTBA.

11. B yem 3aka1049al0TCE OCOOEHHOCTH MPOSIBJICHUS] TOPHOTO RABJEHHS Ha 60Jb-
KX TayOHHAX?

12. O6pAcHuTe CYWIHOCTh MeToAa (YHKIMOHAJABHBIX XapaKTEDPUCTHK NpH OIll-
pellesieHHH DapaMeTpoB CHCTEM DaspalOoTKH.

13. Kakum cnoco6oM MOMXKHO OLEHHTb BJHAHHe pedbeda [OBEPXHOCTH HA
napaveTrpsl LeJHKOB?

14. Ilepeuncanre Kaacchl CHCTEM DaspabOTKH H HA30BHTE XapaKTepHbLIE CHCTE-
Mbl H3 KaxJAOro KJacca.

15. HazoBute OCHOBHHIE CHCTeMHl, BxoAsmnue B 1 Kiacc.

16. Tlepednc/anTe OCHOBHBIE IPEHMYIIECTBA H HEAOCTATKH CHCTEM paspaGoTKH
I knacca.

17. Onst dero MarasuHuPYIOT OTGHTYIO DYAY B OYHCTHOM INPOCTPAHCTBE?

18. Uem OT/IHYAIOTCA YCJOBHS NDHMEHEHHs CHCTEM pPa3paloTKu C 3aKjaaf-
KOH OUHCTHOTO NMPOCTPAHCTBA OT CHCTEM C KpENJeHHEM U 3aKJaiKoi?

19. HasoBuTe ycJO0BHA NDHMEHEHHS CHCTEM pas3palOTKH ¢ OGPYIIEHHEM DYAbI
H BMEILAIOMHX TOPOJ.

20. TlepeuncinuTe OCHOBHBIE TeOJOTHYECKHE€ H TOPHO-TEXHHYECKHE YCJIOBHSA,
BJHSAIOUINE HA BHIGOP CHCTEMH pa3paloTKH.



3. PASBPABOTKA
YroJibHblIX MECTOPO)XIEHUW
MNOA3EMHbBIM CNIOCOBOM

3.1. BCKPbITHE IHAXTHOT'O NOJIA

3.1.1. CNOCOGbI BCKPLITHA YIrOJbHbBIX MECTOPO)XIEHUN

CnocoObl BCKPHITHS YTOJNBHBIX MECTOPOXKIEHH 3aBHCAT KaK OT rop-
HO-TeOJIOTHYEeCKHX (YHCJO NJIACTOB U PACCTOSIHHE MEXKIY HHMH, yroJ
najeHus M MOIIHOCTh NJaCTOB, MyOuHA 3alleraHds MJIAcToB OT NO-
BEPXHOCTH H ee pesbeda, ra3soHOCHOCTh M CTeleHb HAPYIIEHHOCTH
MeCTOpPOXK/JeHHUA, CBOHCTBA BMEIIAIOUIUX IOPOJ, TPHMeHAeMble cucTe-
Mbl pa3pabOTKH M CXeMa BEHTHJSALHH U T. 1.), TAK U OT FOPHOTEXHH-
YecKHX (akKTOpoB (NPOM3BOICTBEHHAS MOLIHOCTD H CPOK CAYKOHI
NpeANnpPHATHSA, pasMepsl LIAXTHOTO I10Jis, BUJ IIPUMEHSIeMBIX TeXHH-
YeCKHX CPeJCTB Ha TPAHCIOPTE H MOABEME II0JE3HOrO HCKONaeMoro
HT 1.).

B 3aBHcHMOCTH OT BHAA IJIaBHBIX BCKPBIBAIOMINX BHIPABOTOK pas-
JIMYAI0T BCKPBITHE WWAXTHOTO MOJS: BePTHKAJbHBIMH CTBOJAMH, Ha-
KJOHHBIMHU CTBOJIAMH, IITOJIHHAMH, KOMOHHUDOBAHHBIMH crnocoGami.

Ilo MecTy pacrnoJIOKeHHS BCKPBIBAIOIIHX BHIPABOTOK Pa3aHyaioT
CXeVvBl: ¢ I eHTpPAJbHHMH CTBOJAMH (ULEeHTPAJABHO-
CIBOEHHBIMH), LeHTPAJbHO OTHECEHHBIMH CTBOJ 2-
MI; PJATaHTOBHMH (AHAaroOHaJbHBIMH) CTBOJAMU; OT-
HEeCeHHBMH CTBOJAMH, CEKUHOHHBMH CTBOJAMH.

LentpanbHasi (UeHTPaJbHO-CABOCHHAS) CXeMa PACHOJOXKEHHs
IJIaBHBIX CTBOJOB, HauboJjee pacHpoCTpaHeHHas B HacTosillee Bpe-
Msl, npeanofaraer pasMelleHHe TJIABHOTO MOABEMHOrO H BEHTHJIA-
IIMOHHOrO CTBOJIOB (BEPTHKAJIbHBIX, HAKJOHHBIX HJH ILITOJBHH) B
IEHTPAJbHON YACTH IIAXTHOrO IMOJS B HENOCPeACTBEHHOH OJHM30CTH
opyr or apyra (Ho ne 6auxe 30 m). Ha BckpriBaeMOv ropu3oHTe
CTBOJBL COeRHHAIT (cOUBAIOT) BEHTHJSIUHOHHBIMH BBIpaOOTKaMH
(puc. 3.1). IlpeumyluecTBaMu LEHTPAJBHO-CABOEHHOIO DAacrojoxKe-
HHSl CTBOJIOB fABJSIIOTCH: CHUXKEHHE TIOTEPb YIJS B OXPAHHOM OKOJO-
CTBOJDBHOM Il€JIHKe, €HHOM AJ5 000HX CTBOJNOB; KOMINAKTHOE PACHo-
JoXWeHHe 3JAHHI H COOPYXKeHHH Ha NOBEPXHOCTH,; MEHbUIHEe 3aTPAThI
Ha TojJdepxaHdHe BeipabOTOK; Xopollee NMPOBeTPHBaHHE IOATOTOBH-
TeIbHBIX BHIPABOTOK B MEPHOM CTPOHTEJNBCTBA IUAXTHI.

[Ipu ueHTpPa/bHO-OTHECEHHON cXeMe CTBOJIBI PacnoaaraloT No JH-
HHH, pasjessiollell WIaxTHoe MoJe N0 NPOCTHPAHUIO NPHMepPHO HO-
nosiaM" IJABHBI MOABeVHBIH ¢TBOJ (BO3AYXOHNOAAOMIMI) B LEHTpe
IaXTHOTO NOJH, BEHTHJAIHOHHBIE — Ha TpaHHlle WAaXTHOTO MNOJSs 110
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Puc. 3.1. llentpaabHo-ciBoeHHasn cxeMa  Puc. 3.2. LleHTpa/ibHO-OTHeCEeHHAs cXxe-
pacnoJ/io’KeHus IJaBHBIX CTBOJIOB!: Ma DacnoJioXKeHHs TJIAaBHHEIX CTBOJIOB!
/ — rpaBHBIE TOABEMHBIX cTBOJA; 2 — rJas- ! — rnaBHHIE nOA’BEMHBIH CcTBOJ; 2 — rJaB-
HEI} BeHTHJSIUHOHKBIH CTBOJ; 3 — BEHTHAA- HEI BEHTHJISUHOHHBIH CTBOJ; 3 — BEHTHASNH-
IHOHHBIH IITpeK, 4 —— OTKATOYHBLIH LOTpeK; OHHBIl IITpeK; 4 — OTKATOUHBIA OpT;, 5—
5 — 6peMc6epr; 6 — YKJAOH; 7 — BEHTHAALHOH- GpeMc6epr; 6 — YKJOH, 7 — BEHTHAALHOHHLIA
Hblf KPOCCHHP KPOCCHHT

Bocctanuio (puc. 3.2). HacTto B meHTpe WIAXTHOTO MOJSA TPOXOAST
JIONOJIHUTE/BHEIN BEHTHASIUHOHHEIN CTBOJ AJS NOJAYH B IIAXTY CBe-
Kero BosAyxa. CoelMHSAIOTCS CTBOJBI BEHTHJAAMHOHHBIM Opemcbep-
rom. Takoe pacrnosokeHHe NpeAloiaraeT MeHbLUIRe 3aTPATHl HA 1PO-
BeJIeHHE TIPOBeTPpUBaHUsA 6peMcOeproBOH JacTH HIaxXTHOro noJjs. K He-
J0CTATKAM OTHOCSIT pas3BfpocaHHOCTh HAAIIAXTHHIX 30aHUH M COOPY-
JKeHHH, yBeanuelHe NOTePb B OXPAHHBIX LEJHKAX, 6GOJbIIOH CPOK
nojjep:Kalusl BO3AYXOMOAAIOMIUX BHIpaboTOK 6peMcbeproBoro moJs,
CJIOKHOCTh MPOBETPUBAHUS YKJIOHHOH yacTH maxTHoro monad. [lent-
pajbHO-OTHeceHHAs] cxeMa IIpHUMeHsieTcsl IPH oTpaboTKe BepXHell yac-
TH IIaXTHOTO MOJS.

CxeMy BCKpBITHS C OTHECEHHBIMH CTBOJaMu (rJaBHHIM IOABEM-
HBEIM H BCIOMOTATEJbHEIM BEHTHJSLHOHHEIM), pPacnoJaraeMblMH NpH-
MepHO MOoCepelnHe [JHHBI IAXTHOTO MOJA MO NPOCTHPAHUIO 38 BepX-
Hell TpaHHIlell IAaxTHOrO MoJisl BO BMELAOLLeH Tolle H, KaK IPaBH-
JIO, 34 30HOH CJABUXKEHHUS, NPHMEHSIOT ualle BCero NPH BCKPHITHH
CBUTH NJIacTOB KpyToro majeHus. Ilpm sTolt cxeme moTepu yrisa B



Puc. 3.3. ®nanrosoe pacnonoxeHue
TJaBHLIX CTBOJOB:

! — TnaBHBI# TNOABEMHRH CTBOA, 2 -— BEHTH-
asigHouHele  daaurosbie CTBOAB, 3 — BEHTH-
JSIMHOHHBIH mWTpeK, 4 — OTKaTOYHbIH wTpeK;
5 — 6pemchepr, 6 — YKAOH

Puc. 3.4. CxeMa BCKpHITHA CBHTHL I10-
JOTHX NJACTOB BEPTHKAMBHBIME CTBO-
JIAMH ¥ KANHTAJbHEIM TE3eHKOM:

! — KanuTaJabebllt resedk, 2-— rinaBHBIY Bed-
TUAANHOHHBIN CTBOJ, 3 — IaBHBIE NOLBEM-
HBIf ¢TBOJ, 4 — BeHTHISIMOHHBIN CTBOJ

OXDAHHBIX UEJHKAX Y CTBOJOB IMAXTH OTCYTCTBYIOT. CyillecTBeHHHIM
HEeIOCTaTKOM TAKOH CXeMBl BCKPBHITHS SBJASIOTCS NOBHILIEHHBIE 3aTpa-
Thl Ha NPOXOJAKY W TNOJAep:KAaHHe 3TAXKHBIX KBepUIaros, 00yc/0B-
JieHHbie OOMPLION AJTHHON NOCAEAHUX.

IIpu cxeMe BCKPHITHA (JIAHFOBLIMH (JHaroHAJbHEIMH) CTBOJAMH
(puc. 3.3) raaBHBIE MOABEMHBIA H NpH HEOOXOZHMOCTH BO3LYXOINON-
JA0IHA BeHTHAALRONHEIN CTBOJK PACNOJNATAIOT B UEHTPE, 4 BEHTH-
JIAUHOHHbIE NJS HCXOAsIIel CTpyH — B BepxHell wacTh Ha duaHrax
6anKe K rpaHHle WAXTHOTO NOJs o npocTHpaHuio. [Ipn aTol cxeve
noBeluaercs 6e3004aCHOCTH IOPHBIX paboT, TaK Kak NPeNyCMOTPEHO
TpH H BoJiee BBIXOAOB Ha NOBepxHOCTh. CxeMy, KaK NpPaBHJO, NPH-
MEHSIIOT AJf LIaxT CpeiHeH MOLIHOCTH, IIPU HeryyOOoKOM 3aJjeralnu
NJIacTOB H HPH OTPAabOTKe BEPXHHUX FOPH3OHTOR.

Ilpn BckpuTHU rayGokHX ropu3oHTOB (cBeiwe 600 M) Aas waxr
Honbwioli MomHocTH (Oosiee 1 MJIH. T B TOR) H BBICOKOH ra3oHOCHO-
cru (cmiue 10 M3¥/T cyTouHo#i nOORIUM) HCHONAB3YIOT CXEMK BCKPHI-
THS IAXTHBIX NOJIel CeKHHOHHBIMM CTBOJIaMu, B sToM cayyae maxr-
HOe noJie JeJsT Ha O6J0KH ¢ caMOCTOSTeIbHBIM CEeKUHOHHBIM NIPOBeT-
pHUBaHNMEM pa3MepaMH 0 MPOCTHPAHHIG A0 2,5 KM, N0 HaZeHHI0 — IO
1 kM. Kaxawiii 6/10K BCKPBIBAKOT OT/JEJNbHBIMHE CTBOJAMH AJfA NOCTY-
natoulell ¥ nexoasimel crpy#t Bozayxa. [loabeM yras ocylecTBASIOT
yepe3 1—2 ruaBHBIX CTBOJIA, OOMIMX AJISI BCErO IIaxTHOro noJas. Cxe-
Ma BCKPHITHSI ¢ CEKLHOHHBIMH CTBOJIAMH o0eclieynBaeT co3janue 6Jaa-
TONPHATHBLIX KAHMaTHYECKHX H Oe3omacHblX YCJAOBHH Tpyda ropHO-
pabouHX, BEICOKYIO HIPOH3BOACTBEHHYIO MOLIHOCTb IHAXTH.



ITo yHcay ofHOBpeMEHHO BCKDBIBA€MbIX TOPH3OHTOB pasjHualoT
ONLHOTOPH3OHTHBE € CXeMbl BCKPBITHSl, Korja oTpabaTslBAlOT
LIaxTHOe II0Jle ¢ OJHOr0 OTKAaTOYHOTO IOPH30HTAa, H MHOTOT O P 4-
30HTHBIE CXeMBl BCKPBITHS, KOTJla HIAXTHOE NoJie oTpafaThiBalOT
C HECKOJIbKUX TOPH30HTOB, ¢ NPOBeJeHHeM HAa HHX BCKPHIBAIOUIUX OT-
KaTOYHBbIX BhIpabOTOK.

HaunGonee pacnpocrpaneHHpiil ¢cn1ocol BCKPHITHS — BEPTHKAAbHbI-
MH cTBoJaMmH. Ero npuvensior npu caMeix pasHooOpasHbIX roplo-
reoJIOTHYECKHX H TOPHO-TEXIHUECKHX YCIOBHSX: MOLIHOCTH, Yrja na-
JeHHUs TJAACTOB, YHCJA4 H DACCTOAHUA MEKAY MJacTaMH; BeJHUHHH
HAHOCOB H IJyOHHBLI 3ajleraHus IJ1acToB, Pa3MepoB LIAXTHOIO HOJSA
H NMPOU3BOJACTBEHHOH MOIMHOCTH IIAXTHI.

ITosiorse naacTbl BCKPHIBAIOT BEPTHKAJIBHBIMHM CTBOJIAMH € KalH-
TaJbHBIM OpeMcOEepProM U YKJIOHOM,

IIpn snauuTepHBIX pa3Mepax MIAXTHOTO NoJs no najenuio (GoJee
2000 M) BCKpBHITHE INIPOH3BOAST € MOCJAEAVIONedl yrayOKoH BepTH-
KaJ/bHBIX CTBOJIOB, € OTPAGOTKOH MAaXTHOTO HOJSA COOTBETCTBYIOUHMH
GpeMcOEproBEIMH M YKJOHHHIMH MOJASMH. B cuay Goabiuux 3aTpat ga
npoBelleHHe, NMOLJAepXKAHHe H NPOBeTpPHBaHHe BHIPAOOTOK, NOAbeM
YrJisi HHOTAA OTKA3BIBAIOTCA OT OTPa0OTKH YKJAOHHEIMH NOJSIMH, HC-
noab3ya ToNbko OGpemcbGeproBeie. B 3ToM cayuae yBeauuuBaeTcsd
YHCJAO OTKATOUHBIX FOPU30HTOB, YriyO6OK IIAXTHBIX CTBOJIOB, OKOJIO-
CTBOJBHEIX BbIPAa0OTOK M KBeplliaroB. Takoe pelleHHe NPHHHMAIOT
Ha OCHOBAHHMH TEXHHKO-3KOHOMHUECKOT0 CPaBHeHHS BAapHAHTOB CXeM
BCKDHITHA.

IIpn BCKDBITHH CBHTHI NOJIOTHX IIJIaCTOB BeDPTHKAJBHBEIE CTBOJIHI
pacroJiaramoTcst N0 cepejHHe IJHHBl WIAXTHOrO NOJs MO MPOCTHPa-
HUIO U MaJeluo. BCKpbITHE NJ1aCTOB NPOH3BOAAT KANHUTAJbHEIM KBep-
LLJIaroM, OT KOTOPOrO 10 TJacTaM NPOBOAAT OTKATOYHBIE LITPEKH.
Taxkyio cxeMy BCKPBITHS NPHMEHSIOT IIpH padMepax WIAXTHOTO NOJS
1o najeuHno go 2000 M.

[Tpu BCKPBITHH CBHTH MoJoTHX (x0 10-—12°) naiactoB nposejeHve
KamuTaJbHEIX KBEPIIJIAroB YacTo HeledecooOpa3Ho BBHAY 6GOJIbIIOH
JUTHHBI, TO9TOMY NPHMEHSIOT CXEMEl BCKPHITHS BEPTHKA/JIbHBEIMH CTBO-
JaMH H KalUTaJdbHHIM (3TaKHBM) reseHkKoM (puc. 3.4).

B nenocpeacTBeHHOH GJU30CTH OT IJ1aBHOTO CTBOJA NPOBOAAT Ka-
NHTAABHBIN Te3eHK, AJS TPAHCIOPTHPOBKH YIJIS ¢ BepXHero IJjacTa
Ha HuKeJexaumui. KanuraabHblil re3eHK CJYKHT B TeYeHHe BCEro
nepuosa oTpaboTKH BepXHEro Ij1acra.

Yroas OT reseHKa TPAHCHOPTHPYIOT 110 OTKATOUHBIM BEIpaBOTKaM
HHMKHETO IJ1acTa K OKOJIOCTBOJBHOMY JIBODY M BBIAAIOT HA TOBEpX-
HOCTh N0 CTBOJIY € OAHOTO, o0WIero JJs BCEX MNJACTOB, FOPH30HTA.

DTaxHble re3eHKH NPOBOAAT HA rpaHHILlaX 3TaxeH, CPOK HX CAyXK-
Gbl COOTBETCTBYET CPOKY OTPAbOTKH 3TaKa.

YroJb ¢ 3TaXKHOTO LITPeKa BEpPAHEro IJjlacTa MepenycKarT No re-
3eHKy Ha 3TaXHBI WITPEK HUXKHETo MJacTa U N0 HAKJOHHBIM BBIPA-
6oTKaV TPaHCHOPTHPYIOT K NOJABEMHOMY CTBOJY.
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HbIMH BEPTHKAJBHBIMH CTBOJIAMH:

- I -~ rnaBHBI OTKATOYHBIA IUTpeK; 2 — rJaB-
‘ - - : Hbli BeHTHAAUMOHHBIA IUTpeK; J — BEHTHAS-

uxoHHas cGo#Ka; 4 — naneabHblI OTKAaTOW-
HBIA IUTPeK; 5 — MaHedbHbl BEHTHIRILMOHHDIH
ITPEK; 6 — KoHBeHepHbll wTpeK; 7 — 6OPTO-
BoH IiTpeK; & — paapeszHaa mneub (3aGolt —
napa); I —cBexas ctpys Bsoamyxa; I/ — or-
paGoTaHHAA CTPYs BO3AYXa
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T 11 oo LT T T T ] 7THX NJactoB BEePTHKaJbHBIMH CTBOJA-

MH H 3TaXXHBIMU KBEpUIJIaraMH:

! — BcioMoraTtesasHbif  ¢TBOM; 2 — riaBHBIA
CTBOJI; 3 — reseHK; 4, 5 — 3Ta)KHble OTKaTOY-
Hbl€ KBepIUJAard; 6 — 3TaXKHbilfi BEHTHASIHOH-
HBfl KBeplyiar; 7 — BEHTH/ASIMOHHEIA IITPEK;
8 — paspe3Has meyb; 9 — OTKATOYHBIK WITPEK
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PaGoTel, B TOM uHcJe M IMOArOTOBHTEJbHEIE, MO KAXKAOMY MAACTY
BelyT He3aBHcHMo. [l/iMHa KamHTaJbHLIX Te3eHKOB OOBIYHO He Hpe-
Beimaer 120 M, staxupix — 50 M. JlJas mgocTaBKH MaTepuasos, 06o-
pyLOBaHHsA, JIOAEH reseHKd OGOPYAVIOT MEXaHHUECKHM TOJbEMOM;
npu GoNbINOR JJIHHE Ire3eHKOB OTHAeJeHHs LJs clycka yris Hepeako
060pyAYIOT CIHPaIbHBIMH XeJo0aMHu.

[Tonorue maactel (puc. 3.5) yacTo BCKPHIBAIOT HEHTPaJibHO-CABO-
€HHBIMH BEPTHKAJILHBIMH CTBOJIAMH, pacrnosaraeMbIMU, KaK NpaBHJIO,



B LeHTpe WaxTHOro noJs. OT cTBOJOB A0 rpaHull IAXTHOIO NOJs Ha
pacctogiHi 40—50 M NMPOBOASAT IJIaBHbIE OTKATOUHBIN H BEHTHJALU-
onublfl WTpeku. Yepes 60—100 M wtpeku coeanusior c6oiikaMu. [1pu
pasmepax waxtHoro noJas 6ojee 1000 M OT rJaBHBIX LUTPEKOB HpO-
BOJASAT NaHeJbHble — OTKATOYHHIH H BEHTHJAAUHOHHBEIA. OTKaTouHBIE
IITPEKH NMPOBOAAT MO 3aJaHHOMY NMpOdHII0, BEHTHAAIHOHHBIE — CJle-
Iys 3a cTpoeHHeM INoyBul MiacTta. OT NMaHeJbHBIX WITPEKOB 10 rpa-
HHLBI WAXTHOTO IIOJISI NPOXOAST BhieMOYHBlE IUTPEKH (KOHBeHepHBbIH
H OOpTOBO#), KOTOpBIE COEJHHSIOT pa3pe3HbIMH NeuaMu. YKasaHHble
BbIPAGOTKH OKOHTYDHBAIOT BBIeMOUYHBIH CTONO, MJIHHA KOTOPOTO KO-
JebJjeTcss NpH HCHOJb30BAHHM MEXaHH3HDOBAHHBIX KOMILIEKCOB OT
600 no 1500 M. Paccrosinne Mexay BHIeMOYHBIMH LITPEKaMH onpejie-
JsieT QJIMHY JIaBbl ¥ B 3aBHCHMOCTH OT KOHCTPYKIHH KOMILIEKCa H3-
menserca oT 60 go 100 M. [IpoBeTpuBanHe OCYLIECTBJASIOT N0 IeH-
TpaJbHOM HarHeTaTeJbHOH cxeMe: CBeXHH BO3IYX 1OJAIOT N0 BeHTH-
JASIIHOHHBIM LITPEKaM, a HCXOAALULYIO CTPYIO OTBOJAT N0 OTKATOUHBIM.
B n1aBax Bo3ayx HanpasasioT no GOPTOBLIM IUTPEKaM K KOHBeHepHO-
MY H OTBOAAT HA OTKATOUHBIH LITPEK.

C uesbio yayylleHHs! TPOBeTPUBaHHsA HA (JlaHrax WAXTHOTO MOJA
6ypAT BEHTHJASLMOHHBIE CKBAXHHBI AJNSA yAajeHHss oTpaboTanHoM
CTPYH BO3AyXa.

TpaHcnopTHpOBaHHe YrJs MO BHIEMOYHBIM LITPEKaM OCYLIeCTBJIs-
I0T KOHBeHepaMH, N0 NaHeJbHBIM H I'1aBHEIM IUTpPEKaM — 3JeKTPOBO-
3aMH B BaroHeTKaxX HJH KOHBeliepaMu.

KpyTeie niaactel HanboJjiee 4acTO BCKDHIBAIOT BEPTHKAJBHHIMH
CTBOJIAMH ¢ 3TaXKHBIMH KBepiumaraMu. [Ipu aToM crniocobe BCKPHITHA
APHMEHAIOT, Kak INPaBHJO, LEHTPaJbHO-CABOGHHOE pacloNoXKeHHe
¢tBOJIOB (pHc. 3.6). CTBOAB NMPOBOASIT A0 OTKATOUHOIO TOPH30HTA
nepBoro AH00 BTOPOro 3Taxa, TaK Kak IpoBeJeHHe CTBOJIOB C Onepe-
JKEHHeM Ha OJHH 3Ta)K yNnpollaeT NMOATOTOBKY OYepPeNHOr0 3Taxa.
ITo mepe oTpaboTku 3TaxkeH cTBOJB yrayOasiioT. [yiaBHBIA CTBOJA
0GOpYAYIOT ONHHM MJH ABYMS CKHIIOBHIMH IOABEMaMH, BclOMora-
TeJIbHbIA — KJeTeBBIMU noabeMaMu. [as orpaboTku sTaxke#d obopy-
AYIOT OKOJIOCTBOJIbHBIE ABOPBL U NPOXOIAT 3TayKHblE KBepLUJIaru: ot-
KATOYHBI ¥ BEHTHJSUHOHHBIA. UHCJI0 OKOJOCTBONBHEIX JBOPOB PaBHO
ypcay oTpaGaTeiBaeMbIX B LIAXTHOM HoJe sTaxei. B mMecrax nepece-
YeHHS MJAaCTOB C 3TAXHBIMU KBepllyilaraMu B o0e CTOPOHBI NPOBOASAT
9TaXKHBIE MITPEKH: OTKATOYHBIEe M BeHTHJAAnUOHHEIE. [Io 06e cTOpOHbL
OT OTKATOYHOTO KBeplLLiara Ha paccrosHuu 15—20 m npoBoadaT pas-
pe3Hble Meud, U3 KOTOPHIX HAYHHAIOT OYHCTHYI BhieMKy. OcraBase-
MBIl MEXJy TeuaMH LeJHK NpeloxXpaHseT BeHTHJSLUHOHHBIH KBep-
miar ot ob6pymenus. BepTuka/bHy0 BBICOTY 3Taxa npH paspaboTke
TOHKHX W CpelHell MOIIHOCTH IJacTOB NpPHHHMAalOT paBHO# 120—
150 M, mpu paspaboTke MOLIHBIX NJaacToB — He Gonee 80—100 M.
draxu orpabaTHBAIOT NMOCJAEAOBATEAbHO B HHCXOAfIIEM MOpAIKe.
[MoAroToBKy ouepefHOTO 3TaKa K OUHCTHOH BhleMKe BeAyT 3abaaro-
BPeMeHHO, C OolepexeHHeM BO BpeMeHH He MeHee 6 mec. ITpoxonxu-



Te1bHOCTh NOATOTOBKH HOBOrO 3Taxa (JeT) MOXKHO ONpeiesdTh NO
dopuyae

t=32+1,14,

rae A —rojncnas npoH3BOANTENBHOCTD WIAXTH, MJH. T.

[TposeTpusanne oCyilecTBJASIOT N0 UEHTPAJbHOR cxeme. CBexHI
BO3/IyX 4epe3 BCIOMOraTesbHbIl CTBOJ, OKOJOCTBOJBHEIA ABOP H OT-
KaTOUHBI{l KBepUIJAT [01aM0T HAa 3TAXKHHIH oTKAaTOUHbIf mwTpek. [JoToK
CBEIKEro B03/1yxa, YCTPEMJSSCh BBepX, OMbIBAET OUUCTHEE 3a60H, H
MO BEHTHJASIHOHHOMY LITPEKY HCXOAAINASl CTPYSl BO3AyXa MOCTYIAET
B BEHTHJ/IILHOHHBIN KBepllJar, a 3aTeM Yepe3 CKHUIIOBOH CTBOJ BHIXO-
JIUT HA NIOBEPXHOCTh.

Ilpn srom BapuaHTe BCKPBITHS OTOHTHIH B JiaBe yroJb IOX €O6-
CTBEHHBIM BeCOM (CaMOTEKOM) CHYCKAaeTcsi K OTKATOYHOMY IITPEKY,
Tlle ero 3arpyaloT B BATOHETKHU U TPAHCIOPTHPYIOT 3JEKTPOBO3AMH
K OKOJIOCTBOJIBHOMY ABOPY.

HenocratkoM cxembl sIB/sieTC HeOOXOMMMOCTb YrayGOK CTBOJIOB
yepes 7—12 10T, 4 TaKXKe B CHHZKEHHH IPOHU3BOIHTEILHOCTH NOABEM-
HBIX YCTAHOBOK IDH IIePexojie OUYHCTHBIX pafoT ¢ OJHOro 3Taxka Ha
ZPYroA.

FHaxmgonunivin cTBOMaMi OBBIYHO BCKpBIBAKOT nojorde (a0 25°),
pexe KPYThle NJaacThl.

BeKpaITiie HOJMOrHX NAACTOB HAKJIOHHBIMH CTBOJIAMH OCYIIECTBJS-
IOT He3aBHCHMO (Ka» bl NJaCT BCKPBHIBAIOT 060c06JeHHO) HJH COB-
MecTHO. CTBOAB NPOXOJAT MO MJIACTAM U MOPOJAM, & TAKKe BKDECT
npocTHpaHus, oObIUHO B KOJHYECTBe TPeX: TJIABHBIA U JBA BCHOMO-
rateJibHeiX. BemovoraTte/bHEIE CTBOJBI IPOXOAAT NapaJsiesbHO TJaB-
HoMy Ha paccrosinuy 20—30 M, OHU CJyKaT JJs BeHTUASALHH, COYCKa
H oIbeMa Jiojell, TpaHcnopTHpOBaHus 060py10BAHHSA, MATEPHUAIOB,
IOPO/BL.

B szasucuvocTd OT yrsa TajeHHS TJaBIbll CTBOJ 0BOpPYyAVIOT:
npu yraax najieHus go 18°— xoHBeliepaMu (IDH HCIOJNB30BAHUHU Clie-
uuagbHeix JgeHT g0 30—35°); mo 35°— pesbCOBBIM TPaHCIOPTOM
(B xauecTBe NOABEMHBIX COCYNOB HCIOJB3YIOT BArOHETKH HJH CKH-
obi). TpaHCMOpTHPOBKY Ji0Jell H MaTepHA0B 10 BCIOMOTaTeJbHBIM
CTBOJIAM OCYIIECTBJISIIOT PEIbCOBBIM TPAHCIOPTOM.

HauGoJee yacTo NPHUMEHSIOT BCKPBITHE HAKJOHHBIMH CTBOJAMHU,
npoiaeHnslMi no miacty yrasg (puc. 3.7). I1pu BeKpBITHH CBHTH IJIA-
CTOB HOINIOJHHTEJNbHO HCIOJAB3YIOT KanHTaJbHBE TaxKHble KBepmljia-
ru. TJaBHbIldl, BcoMorarespHble ¥ HAKJAOHHBIE CTBOJIBE NMPOXOJAT IO
IJACTy yIJs 10 OTKATOUHOrO HITpeKa nepBoro ataxa. B Mecre mepe-
CeyeHHS OTKATOUYHOIO LITPEKA CO CTBOJNAMH 000PYAYIOT OKOJOCTBOJMb-
wetil ABop. OT cTBOsIAa MO BepxHel rpaHulle 3Ta)ka MPOXOJAT TaKxKe
TaXHBIH BeHTHAALHOHHBI wiTpeK. [Ipn oTrpaboTKe 3Tazka MPSAMEIM
xog0M Ha pacctossHHH 40—50 M OT CTBOJIOB ¢ OTKATOYHOIO INTPEKA
J0 TlepeceyeHHsi ¢ BeHTHJISIHHOHHBIM NPOXOAAT pa3pesuble neud. [Ipu
oTpaboTKe 3TaxKka 00PATHHIM XOAOM 3TaxKHble WITPEKH IPOXOAAT HA



Puc, 3.7. CxeMa BCKPHITHUSI IOJIOTOrO IJ1aCTa HAKJOHHLIMH CTBOJAMH:

1 - riaBHBIA CTBOJ; 2, § — BCIOMOTraTeNbHBIE CTBOJIBI, 4 — 3TAXKHBIH BEHTHIANMWOHHBI MTPEK;
§ — 5TaKHBIH OTKATQUHBIH LITPek, 6 — paspesnble fHeud; 7 — BEHTHAAUHOHHBIE wypd; 8, 9—
BEHTUJSIHOHHBIE ABEpPH, KPOCCHHIH

BCIO AJMHHY IHAXTHOTO MOJS, a pa3pe3Hble NMeYH — y IpaHHIl IaXxTHO-
ro noas. OuucTHsle DaloTHl HAUHHAIOT H3 pa3pe3dsix nmeuedt. [1o Mepe
oTpaboTKH 3Tama NDPOHM3BOAST YrayOKy CTBOJIOB IO TOPH30HTA OT-
K4TOUHOIO MITPEKAa ITMIKeNeKallero 5TaKa, HPH 3TOM OTKATOUHBIH
{ITPeK BEPXHEr0 3Taxa CAYKHT B KauecTBe BEHTHJSIILHOHHOTO.

IlpoBeTpuBaHHe OCYWeCTBJAAIOT IO BcachiBalollledl cxeMe, ycTa-
HaBJHBadg BeHTHIATOD Ha Iuypde. B Mecrax nepeceueHus cBexeil
CTpyH ¢ oTpaboTaHHOH YCTPAHBAIOT BO3AYIIHEE MOCTEl (KPOCCHHIH),
BEHTHJISIHOHHBIE 1BepU (JISAbI).

TpaucnopTHpOBaHHE YIS K CTBOJY OCYIIECTBJIAIOT N0 OZHOH U3
CHEIYIOIIHX CXeM: CKpeDOKOBBIMH KOHBellepaMH H3 QUHCTHBIX BBIpPa-
60TOK, JIEHTOUHBIMH KOHBeHEpaMH HJH B BaroHETKax 3JEeKTPOBO3aMH
1o OTKATOYHOMY LUTPEKY.

IlpH BCKDHITHH CBHTHI IJIACTOB HAKJOHHBIMH CTBOJAMH JONOJHH-
TeJBHO HCHOJB3VIOT KaNlUTaJbHble 3TaXKHBE KBeplljarH ¢ orpabort-
KoH »Taxeil B mucxoasiuneM mnopsgaxe (puc. 3.8). Ilpu nebospuioMm
PACCTOSHMM MEKJY MJ1acTaMd BMeCTO TODH3OHTAJBHBIX 3TaXKHEHIX
KBEPIIJIATOB NMPOXOJAAT 3TAXKHBIE CKATHI.

ITpu mostoroM 3aJieraHHM NJACTOB Ha HeOOMBLIOH TryOHHe OT IIO-
BepxHOcTH (30—60 M) BCKDBITHE OCYLIECTBJIAIOT CTBOJIAMH, NIPOHAEH-
upIM# 110 mopojgaM. OOBYHO NPOXOAAT ABA HAKJIOHHBIX CTBOJA IIOA
yriom 16—18°% omuH H3 KOTOPHIX OOOPYAYIOT JIEHTOUHBIM KOHBeEHe-
poM, a IPYrod — KaHaTHBIM noabeMoM. ITo ogHoMy U3 €TBOJIOB [OAA-
10T CBEeXKHH BO3AYX.



Puc. 3.8. CxeMa BCKpHITHS
I0JIOTHX NJIACTOB HaKJOHHBIMH
CTBOJIAMH € 3TaKHHMH KBep-
IJaraMu:

! — 3TaXHble  KBepuWIaTH; 2=
rPaHHLA IIAaXTHOro MoJs, 3 — BeH-
THASAUMORHBIe wypdu; 4 — Ha-
KJAOHHBIH CTBOJ

Puc. 3.9. Cxema BCKpHITHA
IITOJIbHEN MOJOFOro nJjacra:

1 —raaBHas IMITOABHA, 2 —= BCHO-
MorarteJsbHast (BEHTHJALHOHHASA)
HITOJbHSA, J — riaaBHBIA OTKAaTOou-
HbI 1TpeK; 4 — rAaBHBIA BeHTH-
JSUHOHHBI  wWTpek; §— Gpem-
cGepr; 6 — BEeHTHAALHOHHLIA
wypd; 7 — BbleMOUHHIA IUTPEK,
I — cBexas cTpys BOadyxa; [[ —
orpaGoTaHHasi CTPYs BO3AyXa

BckphiTHe HAKJIOHHBIMH CTBOJAMH KPYTHIX IJIACTOB OCYLIECTBJIS-
10T TIOTOPH30HTHO € MepHOJIHYecKoH yrayOxo#l cTBOJIOB. BepTukaJb-
Has BeICOTa 3Taxa He Oojee 100 M. [Ipu BCKPHITHH OAMHOYHOrO IJa-
CTa 5TaxkHble IUNTPeKH OOBIYHO MPOBOAAT No maacty. (TKaTOUHHEIH
WITPpeK oTpabOTAHHOIO 3TaxkKa CJAYXKHUT 3aTeM BEHTHASLHOHHBIM HITDe-
KOM 1pu oTpaboTKe HHKeJexamiero sTaxa. Jasd BeHTHJIAUUH, A0-
CTABKH MaTepHaJsoB, 000pPyAOBaHHA, CNYyCKa JIOAeH W3 BEeHTHJSILHOH-
HOro LITpeKa BEepXHEero 3TaxKa uepe3 onpejeleHHble paccTOAHUA
IPOXOJAT BEPTHKAJbHble U HaKJOHHBIE Wypdu. [IpoBerpuBanue 3Ta-
el 4acTo OCYUIecTBJAAOT Yepe3 BTOPOH HAKJIOHHLIA CTBOJI, NpOHIeH-
HBIl mapaJJenbHO NOABEMHOMY.

K npeumymecrBaM BCKPBHITHSI HAKJOHHBIMH CTBOJAMH OTHOCAT
OBICTPBIA BBOJ WIAXTH B 3KCIJIyaTalHIO; BO3MOMKHOCTb JOPa3BelKH
MeCTOPOXKAeHHs; HCNOJb30BAHHE MONYTHO HOOBITOrO YIJisi; BO3MONK-
HOCTh MOJIHOH KOHBeliepu3aluu TpaHCNOpPTa IOPHOH MAcCCH, K Henlo-
cTaTkaM — O0JIbLIYI0 AJHHY HAaKJAOHHBIX CTBOJIOB; IOBHILIEHHOE TOp-
HOe naBjeHHe GOKOBHIX NOPOA, uTO TpebyeT YCHJEHHS KpellJIeHHS;
OrpaHHYEHHYI0 CKOPOCTh NMOABEeMa H NPONYCKHYIO CHOCOOHOCThL CTBO-
JIOB IIpH KaHaTHOM INoAbeMe; 6oJiplioe CONPOTHBJIEHHE ABHIKEHHIO
BO3/lyXa, OKa3kIBaeMOe KpPenblo HAKJOHHLIX CTBOJIOB.

Cnoco6 BCKPBITHA IIAXTHHIX NOJeH MTONbHAMH ABJAAETCS OJHUM
H3 CcaMplX TMPOCTHIX H 3KOHOMHUHBIX, OAHAKO NpPHMeHeHHEe ero Bo3-
MOXKHO TNpH TOPUCTOM JuOO CHJIBHO IlepeceueHHOM peabede MecT-



Puc. 3.10. Cxema scKpBITHS
LITOMbHER KPYTOro mJsacra:

! — yronsHelft maacr; 2— 9Tame
HBIA WTpex, 3 — 3TaxKHuft xBep-
wJhaar, 4 — WToAbHSA; 5 — BEHTH-
JAUHOHHBIR  wypd, 6 — caenoit
CTBOJ C XOZHOM

Puc. 3.11. Cxema BCKpHITHSA
CBHTHl NOJIOTUX MNJIACTOB Bep-
THKAJbHbLIMH CTBOJAAaMH M rO-
pH3OHTAJMBHLIMH  KBepuijara-
MH:

I — BCIOMOTaTeNbHHH C1BOJ; 2 —
T7aBRBIA  CTBOA, 3 — BEHTHJALH-
OHHBIA CTBOJI; 4 — BEHTHAALHOK-
HbIF KBeplJar; 5 — KalHTaJbHbie
Gpemcbepry; 6 — OTKaTO4YHbIE
KBepuiard; 7 — KamHTadbHble YK-
JIOHBL

goctd. 1ilToNbHAMU BCKPBIBAIOT NOJIOTHe, HakJoHHBE (puc. 3.9) u
kpyThle (puc. 3.10) naacTe. B 3aBHCHMOCTH OT BLIXOAA NJIACTOB Ha
IIOBEPXHOCTH IUTOJILHH NMPOXOAAT MO ILIACTY HJH IOPOAaM.

I1pu mosoroM M HaKJOHHOM 3aJieraHUH MJ1acTOB YacTh MOJ, pac-
HoJaraeMym BHIIIE IITOJNbHH, oTpabaTeBalOT yepe3 OpemcOeprH, a
HHXKe — yepe3 YKJIOHB. OT HAaKJIOHHBIX BbIpabOTOK NMPOXOAAT 3TaK-
HEe WITPeKH. B 3aBuUCHMOCTH OT peabeda MECTHOCTH HA BepXHeH
rpaHuie IUaXTHOTO MOJS MPOXOAAT BEHTH/AUHOHHLIE LITOJbHH HJIH
wypool.

[Ipn KpyTHIX MJacTax 3amnackl Yris HUXKe TODH30HTA INTOJbHH
BCKpPBIBAIOT CJENBIMH CTBOJIAMH M 3TaXXHbHIMH KBeplliaraMu. Bepx-
HIOIO 4acTh IIAXTHOTO NOJS 0TpabaTHBAIOT € IOMOUBIO Ie3eHKOB HJH
ckatoB. Jas obeclieyeddsi ¢cTOKA BOABl LUTOJBHH NPOXCAAT C NOAbeE-
mom ne menee 0,001%o.



BekpeITHe WITOABHAMH 3KOHOMHUYHO, TaK KaK AJs 4acTH 3anacos,
Pacno/IoXKeHHbX BBIIE YPOBHSA LITOJbHH, OTCYTCTBYIOT NOLBEM TO
BePTHKAJbHBIM CTBOJIAM, 3aTPATH SHEPrHH HA BOAOOTJIHUB.

Komb6unuposaiiisie cnmocobbl BCKPBITHST HpeACTaABIsTIOT c080i O~
yeTanue ABYX, TpPeX H OoJiee 0CHOBHBIX cnocoBoB. Hacto koMOHHHDO-
BaHHble CMOCOOBI BCKPBITHS INIPHMEHAIOTCH Ha PEKOHCTPYHPYEMBIX
axrax, a Takike IPH BCKDBITHH IJIACTOB, 3aJIEralOlIUX B CJHOMKHBIX
T'OPHO-Ie0JOTHYECKHX yCJOBHAX.

C yBeanyeHieM rayOuHbBI pa3pabOTKH pacTeT TropHoe HaBJeHHe,
NOBLILIAIOTCS Ta30H0CHOCTh MJIACTOB M TeMIepaTypa BMeEIAIoMHuX
nopo1. B pesynbTate 3TOro YCJOIKHAIOTCA YC/JAOBUS IPOBETPHBAHHS,
YBEJHYHBAIOTCA 3aTpaThl Ha NojJepKaHHe BHPAOOTOK, MOBHILIAETCH
ONMACHOCTh BHE3ANHBIX BHIOPOCOB yriig, ra3a, BOSHUKHOBEHHS TOPHBIX
yaapos. 'oproe faB/jeHHe, TA30HOCHOCTb H TeMIepaTypa 3aBHCAT He
TOJIBKO OT rJyOuibl 3aJleraHus NJacToB, HO H OT COCTaBa, CTPYKTYPH!
H (PU3UKO-MEXaHHYECKHX CBOHCTB TODHBIX MOPOJ, UX Ta30NpOHHIIAe-
MOCTH ¥ TensooThaud. IlosToMy anst pasHbIXx pafioHOB riay6HHA pas-
paboTKH, MPH KOTOPOH NpPOSBJSIOTCS BEIIIEHA3BAHHBEIE SBJIEHHS, MO-
XKeT OuTh caMas pasjuunas. BoJbilne BeJHUYHHBE TOPHOTO AaBJeHHS,
rasoHOCHOCTH, TeMIepaTypbl FOPHBIX NOPOJA 3HAUHTENbHO YCIOKHAIOT
yCa0BHs A00BIYH, CIOCOOLI BCKPBITHA, NOJATOTOBKH M 9KCIJyaTalHK
IJ14CTOB.

Bospacranne MeTaHOOOHABHOCTH M TeMIepaTyphl FOPHBIX NODOX
BLI3bIBAaeT HEeOOXOAHMOCTb yBeJUUYEHHUSI CeUeHHH H 4Hcjla BCKPBIBAIO-
mux BelpaboToK. KpoMe LEHTPaJbHO-CABOGHHOrO DAaCHOJIOKEeHIs
T7aBHBIX CTBOJIOB IIaxXT NMpH paspaboTKe ray00KO3aJeraioliux nia-
CTOB HeOOXOUMBI TIpOBeeHHe (JIaHrOBBIX BeHTHJSAINHOHHEIX CTBOJIOB
M OpPTaHH3alHUsl He3aBHCHMOIO INIDOBETPHBAHHMA OTAC/]bHBIX CeKIH
mwaxTroro noJs. C Bo3pacTaHHeM IVIyOHHBEI Pa3paboTKH 3HAYHTEJNBHO
VBEJHYHBAIOTCA Pa3Mephl OXPaHHHIX LEeJHKOB IOA NOBEPXHOCTHBIMH
COODYXEHHSIMH H OKOJIO IIAXTHHIX CTBOJOB, 0COOEHHO B CBSI3H € BO3-
MOXKHBIM BHIIIOJIA’KHBAHHEM YTJIOB 30H CABHIKEHHS MOPO.

B cBfsH cO 3HAUHTEJNbHHIM YBeJHUeHHeM TODHOTO JaBjeHHs Ha
Goubliofl rny6HHE H BO3MOXKHOCTBIO Da3pyLIEHHs] OKOJOIITDPEKOBHIX
IEJTUKOB 11eJ1ec006pa3HoO OCHOBHBIE TOPH3OHTAJbHBIE BLIPAGOTKH NIPO-
BOJAHTH TI0 TOPOJAAM Jexauero Goka HJIM DO HepabOYHM IJIacTaM ¢
oTpaBOTKOH TPYNIEI NJIACTOB HA HOJIeBBle BEIPAOOTKH.

[Tpu BCKpHITHH YroJBHBIX NJIACTOB AOCTYN K IJyGOKHM TOpH30i-
TaM ofeclleuHBaeTcs MyTeM YIJyOKH CTBOJIOB C NPOBeJeHHeM IOIOJI-
HUTEJNbHBIX BEIPAaGOTOK (YKJIOHOB, KBepiwiaros). OZHOrOPH3OHTHLIE
CXeMBI BCKPBLITHS B 9TOM CJydyae HeNPHIOAHBI, TaK KaK KanHTaJbHbIE
YKJAOHH ¥ GpeMcOeprH NPHXOIUTCA NPOBOJUTHL 3HAUHTEJNbHON AIH-
HB, YTO 3aMEeTHO CHHXXAeT HX YCTONYHBOCTb. DTaXKHble KBepILIarH
NpH BCKPHITHH HOJIOTHX MJACTOB Ha GOJBLIAX IAyOHHAX TakXkKe HMe-
10T 3HAUUTEJBHYIO CYMMapHYIO AJUHY, TpeOYIT 60JbUINX 3aTpaT Ha
nonnepxkanue. [To3ToMy BCKpHITHE HIAXTHBIX NOJIEHd HA GOJIbUINX TJIy-
6uHAX NPOU3BOAAT, KaK NPaBHJIO, BeDTHKAJbHBIMH CTBOMAMHU H TOPH-



30HTHBEIMI KBepwaaraMu (piic. 3.11), pasgensomuMi WAXTHOE TOJE
Ha TOPH3OHTHI ¢ HAKJOHHOH BhicoTOH 800—1200 M, T. e. paBHOH BHI-
coTe 1BYX — ueThipex 3TaxeH. Kaxaptli ropusoHT oTpabBaTeBaIOT
KanuTaapHeIMu GpemcOepraMu Jubo KanuTaJbHBIMH GpemcOepraMu
H yKJIOoHaMH. Bo3MOXKHO BCKPBITHE 3TaxKel MeXIy rOPH3OHTAMH, re-
3eHKaMu u ckataMu. JlJs uesnell npoBeTPHBAHHSA NPOXOAAT BEHTHJS-
HHOHHEIA cTBOJ. Takoil c¢moco® BeKpHITHS TpebyeT 3HAYUTE/bHBIX.
KanmHTaJbHBIX 3aTpaT M HeJecoobpaszeH AAS KPYNHBIX wmaxt (3—
6 MaH. T B rof), oTpabaTHBAIOWIMX GOJIBILINE 3aNACH, COCPEAOTOUEH-
Hble B IIAXTHRX MNOJISX 3HAYHTENBHBIX pasmepoB (8—12 kM mo mpo-
CTHDaHHO, 2—b KM 1o najeHuIo).

CyuiecTBeHHBIM INPEHMYLIECTBOM 3TOrO cnoco6a BCKPLITHS sB-
JSeTCS1 OTCYTCTBHE MHOTOCTYNEHUATBHIX YKJOHOB, UYTO YyIpoIlaer
YCJOBHSA TDAHCIOPTHPOBAHHUA; oGecleuHBaeT COKpalleHue o6mel
JUIHHBl BBIDAOOTKH; MPUBOAMT K YMEHBIIEHHIO 3aTpaT Ha HX IOA-
JepXKaHHe H yJydllaeT YCJAOBHA IIPOBETPHBAHHUS.

Hepnocratkom sToro cnoco6a BCKPHITHA siBJsieTcsl HEOGX0AUMOCTD
nepHOoAHYECKOH yrayOKH cTBOJIOB Ha GOABLIYIO TVIyOHHY H 060pyAo-
BaHHE HOBBIX TOPH30HTOB.

OTtoGpaHHbIe IO I'eOJNOTHYECKHM, FOPHOTEXHHUECKHM TIOKa3aTeasm
BaPHAHTH], OTJHYAIOIIHECA IO YPOBHIO KalHTaJbHHIX 34TPaT H 3KC-
IJyaTaUHOHHBIX PAacX0J0B, CPABHUBAIOT MO KPHTEPHIO 3KOHOMHUECKOX
3(p(heXTHBHOCTH KaNHTaJbHBIX BJIOXKEHHH, B KaueCcTBe KOTOPOro HC-
MOJIL3YIOT MHHHMYM IIDHBEJEHHEIX 3aTpar.

3.2. NOATOTOBKA WIAXTHbBIX MOJIEHN
K OYUCTHOH BbBIEMKE

3.2.1, CMOCOBbI MOJATOTOBKH IIAXTHBIX MOJIEHA

Kaxk u npn paspaboTKe PyAHBIX MeCTOPOXKIEHHH, AJA obecnedeHHss
adextuBHOH 0TpabOTKH 3amacoB LIAXTHOE NoJe JeJaT Ha OoJee
Menakue uacTH (ropusoutw). [Manpumep, npu paspaboTke NOJOTHX
YroJbHBIX TJIACTOB IIAXTHOE I10Jle B 3aBHUCHMOCTH OT €ro pasMepoB
N0 Najenuio NPy BCKPHITHH BePTHKAJbHBIMH CTBOJAMH AONOJHHTE/b-
HO JeJAT Ha JBa-ueThipe NPHMEPHO PaBHBIX ropus3oHTa. PasMep ro-
PH30HTa 10 MajeHHI0 oObYHO He npesbiaer 1000—1200 M.

I"'opusoHT jpenaT HA KPEHEJAb A, Kpb/IoM Ha3bBAOT 4acTh LIAXT-
HOTO T0JSI, PACIOJIOXKEHHYIO MO ORHY CTOPOHY OT BePTHKAJbHOH
IJIOCKOCTH, NPOBeAEHHOH BKDPECT NPOCTHPAHHs IJlacTa H INPOXOAs-
mieil Yepe3 BCKPHIBAIOIUYIO BEIPAGOTKY (BepTHKAJBHBIH HJM HAKJOH-
HEIl CTBOJI, KamuTaJbHBE GpeMcOepr uau yrJaoH). Kpbeabs o6erunc
0603HayaloT YacTAMH cBeTa (I0XKHOe, ceBepHOe H AP.).

Kaxapifi 13 TOPH30OHTOB JOMOJHHTENbHO B 3aBHCHMOCTH OT reo-
JIOTHYECKHX, TEXHHUECKHX U IKOHOMUYecKUX (DaKTOpOB JeNaT Ha 3Ta-
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Puc. 3.12. draxuwmit cmo- Puc. 3.13. Tlanempuniit  Puc. 3.14. Bnokoswiit
«c00 NOATOTOBKH MIAXTHO- ¢c1noco6 NOATOTOBKH INaXT- croco6 NOoArOTOBKH
ro noJas: HOr'o noJs: HIAXTHOTO NOJS!:
1 — rnaBHbI# noAbeMHbI 1 — raaBHBIH NoABEMHbIH} 1 — raaBHBII  nopgbeMHbIR
CTBOJ; 2 — KanuTaJbHLIH CTBOJI; 2 — rJIaBHBIA OTKaTOY- CcTBOJI, 2 — GJIOKOBBIE BO3-
6pemcGepr ¢ XOAKOM; 3 — HBIl WTPeK; & — naHeAbHbIR JAyXonopanouiHe CTBOJIBI;
STAXHBIK OTKATOYHBIA WITPEK; HBIE OGpeMc6epr ¢ XOJAKOM; 3 — GROKOBEIE  Gpemc6ep-
4 — nanpaBJenHe OYHCTHO 4 — HanpaBneHHe O4YHCTHOH re ¢ XonkoM; 4 — Hanpas-
BBIEMKH; 5 — KOHBeHepHbIt BEIEMKH; 5 — BCcoMorarteab- JIeHHe OYHCTHOH BLIEMKHM;
4UTpeK; 6 — 3TaXKHBIH BEHTH- Hble (BEHTHJSIIIHOHHBIE) CTBO- 5 — 6JIOKOBBIE BEHTHJASNH-
JIALMOHHBIK LUTpPeK; 7 — BCHO- JBl; 6 — NaHeJbHBIK YKJOH ¢ OHHEI€ CTBOJIBI; 6 — GJAOKO-
MOraTeJMbHbIH  (BEHTHASUHOH- xogkoMm; [-—IV — nocaenoBa- Bble IUTpeKH; 7 — [JaBHHIH
HBIH) CTBOA; 8 — TJIaBHBIA OTe TeMbHOCTL OTPACGOTKH mNaHesel OTKATOYHBIH HITpPeK

KaTouHHI# cTBOJ, 9 — Kamu-
Tanpubi#t yKaou; I—VI— no-
CAEJ0BATENIBHOCTE  OTPAaGOTKH
sTaxel

JKH, maHenH, OJOKH, NJHHHBlE CTOJOH {10 NMAAeHHIO HJH BOCCTAHHIO.
Huorpa npuMeHsOT cMelIaHHBIH cocol MOATOTOBKH IIAXTHOTO MOJIA.

Ecnu nnact B npelenax IIAXTHONO NOJS AEJASIT MO NaJeHHIO Ha
YYacTKH, BHITAHYTHIE MO NPOCTHPAHHIO, TO TaAKHE YYACTKH HA3blBAlOT
3TaxkKaMH, a cnoco6 TMOArOTOBKH INAXTHOTO  TIOJISI — 3TaXHBIM
(puc. 3.12).

[Ipu pa3paboTKe KPYTHIX MJACTOB BePTHKAJBHYIO BHICOTY 3Ta)Ka
TPHHHMAaloT 6e3 pacueTa, HCXOAS U3 YCJOBHH 0e30macHOro BeJeHHS
ropusix paboT: AJg QJacTOB TOHKHX H cpelHell MOmMHOCTH — 120—
130 M, aas momubx — ot 80 10 100 M.

JJ1s1 nmoJIorHX M HAKJAOHHBIX NJAcTOB BHICOTA 3Ta)ka NMpH paspa-
©O0TKe JIBYKPBHLIOrO LIAXTHOTO MOJS Onpejesercs no GopmyJie

hs=A[2v.qpc.
Ilpn ogHOKPELJIOM IIOJe
ha ZA/quPC,

Tae A —rojoBas NPOU3BOJAHUTENBHOCTh LIAXTH, T; Uoy— NOJBUIaHHE
OYMCTHOH JnuHUM 3260eB B 3Taxe, M/Tol; Uoy=nlin [n— uncio
pabouux gHeH B roay, o6biuno n=300; [ — raybuna Bpyba (wnypa,
3aXO0JKH), M; [ — KOJHYECTBO IHKJOB B CYTKH IO OAHOMY 3a60i0;
7 — Koauuuent nuxkauuHocrn (0,9—0,85)]; ¢ — kosdduunent
H3BJIEUEHHS; P — NPOU3BOJUTENLHOCTD Njacra, T/M3.

Bricora staxka npu pa3paboTke NOJOTHX M HAKJIOHHBIX IJACTOB
Moxert 6iTh 0T 200 no 400 M u Gosee.

B kpwjie 3Ta)xa N[O NPOCTHPAHHIO NPOXOJAAT TNPOMEXKYTOUHBIE
Gpemcbepru uiau ckaTel. YacTb 3taxka, obcayxuBaemasa Opemcbep-



TOM HJIM CKAaTOM, HA3LIBAIOT BHIEMOYHB M NoJeM. Paamep BHe-
MOYHOTIO ToJisi MO NMPOCTHPAHHIO HA NOJOTHX NJacTaXx HaxOoAHTCA B
npepenax 750-—1500 M, Ha xpyThX — 350—500 M. I[lo nagenuio»
BLIEMOYHOE I0Jle Pa3fesfoT Ha JABa-TPH BBHIEMOUYHBIX y4yacTKa HJH
cronba.

Ecau naact B nmpepesiax IWAaXTHOTO NOJS HJH FOPH30HTA JAeNAT
N0 MPOCTHPAHHIO HA YYACTKH, BBITAHYTHIE N0 NAaJeHHIO OT BepXHei
TPaHHLBl TOPH30OHTA A0 HHKkHeH (puc. 3.13), To Takue yuacTKH Ha-
3bIBAIOT NAHENSIMH, 2 cNocob MOArOTOBKH HIAXTHOIO HOJIS — MaHEJb-
HBIM. ['DaHHLaMH NaHeJNH ABJAAKTCA MO NMAaJAEHUIO TPAHUILI FOPH3OH-
Ta, 1O NPOCTHPAHHIO — FPAaHHUA WIAXTHOTO HOJS HJIH CMEXHBIX Ia-
Hesed. PasMep nmaHeau No NPOCTHPAHHIO HaXOJUTCHA B IHpefesax
1500—2500 M, no nagennio 800—1200 M. INaneanr oGcayxuBaeTcs
€CaMOCTOATEbHBIM KOMIJIEKCOM TODH30HTAJbHBIX MJH HAKJIOHHBIX
TPAaHCHOPTHEIX U BEeHTH/SLUOHHBIX BEIPA6OTOK,

Ilanenb no mageHuo JIenAT Ha ApycH. B mpenenrax kaxao# na-
HeJIH OT TJIaBHOro OTKATOYHOTO LITPeKa NpoBoasAT GpemcOepr Hau
VKJIOH, KOTOPHIl HA3LIBAIOT MAHEJIbHBIM.

JBYyKpbIIble NaHeJd N0 CPaBHEHHIO C OAHOKPHIIBIMH 3KOHOMH-
YeCKH BHITOJHEe H TeXHHYECKH COBepIIeHHee: BJBOE YBEJHUHBAETCS
YHCJ0 OAHOBpEMEHHO OTpabaThiBaeMBIX JiaB, B pe3yJbTaTe NPH OIH-
HaKOBBIX pa3Mepax NMaHeJH CylleCTBEHHO yMeHbINAIOTCS PacXOMkl, OT-
HeceHHBIE Ha TOHHY NPOMBILIJIEHHBIX 3aMacoB, Ha MOJAJEpKaHHE Ha-
KJIOHHBIX BEIDA0OTOK H IUTPEKOB (B CBA3H C COKpAalleHHEM BpPEMEHIT
oTpabOTKH SIPYCOB H NaHeNH), a TaKkKe Ha TPAHCTOPTHPOBAHHE YIJIsT
N0 HAKJOHHBIM BripaboTKam (Garofapsi poCTY HArPY3KH Ha TpaHc-
NOPTHHIE CPEACTBA 32 CYET YBEJHUEHHS YUCJIA JIaB, OJHOBPEMEHHC
o6cnyKUBaeMbIX HAKJOHHOH BhipaGoTkoi). Ha npakTHke Ha OZHOM
njacTe OZHOBpeMeHHO pa3pabaThiBalOT He 0oJiee YeTBIpEX MaHedel.

ITanenpHBI cocob fesieHHS LWIAXTHOrO NOJS Ha 4acTH N0 CPaB-
HEHUIO C 3TAXKHLIM HMeeT DAL MPEUMYIIECTB: MO3BOJSET YBEAHUUTE
KOHIEHTpanuio paboT Ha OJHOM nJjacrte; obecneunBaet 60JbIIME BO3-
MOXHOCTH NpHMeHeHHS KOHBeHePHOro TPaHCIOpTa OT OYMCTHOIO 3a-
605 [0 rJIaBHOrO OTKATOYHOTO IITPEKa, a TaKXKe cOo37aeT GJarcnpH-
ATHBIE YCJOBHA IJs OTPabOTKH APYCOB OT TPAHUIl NAHEJH K HAKJOil-
Holt BhipaGoTrke. Bee 310 obecneunBaeT ycJOBUS ISl BHICOKOIIPOH3BO-
IHTeNbHON paboThl OYHCTHBEIX 3a60eB.

Henocratkn maHesbHOro cnoco6a — HeOOXOAUMOCTb NPOBeNEeHHS
BoJiblirero uKcaa HaKJIOHHBEIX BHIPabOTOK, UeM NIPH 3TaKHOM cHocobe;
yBesanueHne o6beMa paboThl NOJA3€MHOrO TPAaHCHOPTA O IITPEKAM
npuMepHo Ha 20—30%.

[Ipu GaokoBoM cnocofe NOATOTOBKH WIAXTHOE 1oJie JeJasT Ha 6Ji0-
KH, HMEIOIIHEe CeTh FOPHBIX BHIPA0OTOK, oOecleyHBAIOIIHX He3aBHCH-
moe (CeKUHOHHOE) TPOBETPUBAHHE OYHCTHHIX H NOATOTOBHTEJbHBIX
3aboes (puc. 3.14).

I'pannnavin 6J0KOB 0 NajeHHIO SABJAAIOTCA TPAHHIEI TOPU3OHTOB,
N0 DPOCTHPAHMIO — IFPAHHLBI MIAXTHOTO NOJA HJAH CMEXKHBIX GJOKOB.



% Puc. 3.15. TloropdsoHThbli cnocol6  NOATOTOBKH
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— *I—I' 3 “l_ ] WaxtHoro noas:
! | ' 1 v [ — rnaBubli MOABEMHBIA CTBOM; 2 — HaNpaBJACHHE OUHCTHOW
—_— & |6| BeIeMKH 3a60eM — jaBoH, 3 — KokBe#Mepublii 6gevcGepr ¢
'_ | | e ——' XONKOM, 4 — BEHTHJALHOHHBIA CTBOJ, 5 — raapHbili BeHTH-
| | i] || I JISUUOHHBIN IITPeK, 6 — IJaBHBIH OTKAaTOYHBI LITPeK, 7 —

' eMOYHBIfl cTONG

R BBIEMO

Drokn voxio KeauTh Ha BHIEMOUHBIE CTOJOBI 1O NMajeHHIO (BoccTa-
HHIO) HA IJacTax ¢ yraaMd najenus no 12° uiag no npocTHpaHHIO —
Ha KPYTHIX njacrax. Pa3mep O6J0KOB MO NPOCTHPAHHMIO JOCTHraeT
2—4 kM. O6beaunser 6J10kyu OOIMIHHA AJS BCErO TOPH30HTA TIJaBHBIH
OTKATOUHBIH IITPEK

IIpuMeHenye 6J10KOBoro cnoco6a noAroTOBKU 06YCA0BACHO CTPOH-
TeAbCTBOM HOBBIX IIAXT GoJibliofl NpoeKTHOH MowmHocTH (8—10 THIC.
T/cyT 11 6oJiee); yBeJHUEHHEM Pa3MEpOB IAXTHRIX MOJEH IO MPOCTH-
PaHHIO CBbILe 8 KM U IO NaJeHHI0 10 4—b5 KM; pOCTOM HPHDPORHOH
ra3oHOCHOCTH NJAacCTOB; yBeJHYEHHeM TODHOTO JaBJeHHd, TeMuepa-
Typbl TOPHBIX MOPOJA Ha GoJblINX rAyOHHAX H H3MEHEHHUAMH HX (H-
3HKO-MEXaHHUeCKHX CBOHCTB M CBSI3AHHBIMU C 3THMH TDPYIHOCTSIMH
IPOBETPUBAHUSA H NOAJAEPKAHHS BHPABOTOK.

IlpH moropu3oHTHOM c¢nocobe MOArOTOBKH I'OPH30HT paccMaTpH-
BaeTcs KAK OJHH 3TaX, IPAaHHIAMH KOTOPOrO SIBJSIOTCS TJIaBHHIE
OTKATOYHBIH H BeHTHJASALHOHHBIHA WITPpeKH. [OPH30HT AensT HA BEIEMOU-
Hble CTOJOLI, BHITSHYTHIE IT0 BOCCTAHHIO IJIACTa OT HUXHeH JO Bepx-
Hell ero rpasunsl. B Kaxkaom cToJife pasMelllaloT OZHY HJH [Be
J1aBbl, 32001 KOTOPBHIX PacHoiaralTcsl IO NPOCTHPaHHUIO, epeMenia-
10TCS 110 BOCCTAHHIO HJIM mageHutio miaacta (puc. 3.15).

IIpuMeHeHue MOrOpPH3OHTHOrO clocoba MOATOTOBKH 0O0YCJOBJIEHO
pacuinpeHueM ofbeMa n00bIYM MeXaHH3UPOBAHHBIMU KOMILIEKCAMH,
KOTOPBIM HeoOxoauMa cTabusibHas JJIMHA JiaB, a TaKXKe yBeJHUeHHeM
IPUPOJHOH ra3oHOCHCCTH MJIACTOB B CBA3H C II€PEXOJOM TOPHEIX pa-
6ot Ha Goabluyio rayOuny. Ilpu 3TOM cHUIKAOTCA 3aTpaTel Ha NOJ-
TOTOBKY HOBEIX T'OPHU30HTOB, ofecneuyuBalpTcss YCJAOBUSL Aast GoJee
NPOH3BOJAUTENbHON paboTol H, CJAEZOBATEJbHO, pOCTa HAarpy3Ku Ha
JaBy, 060coGJeHHOr0 TPOBETPHBAHHA MeCT BhHIJEJEHHS MeTaHa,
YropouraeTcst cxema IOA3IEMHOr0 TPaHCIOpPTAa.

HenocTaTki HOTOPU3OHTHOrO Clocoba CBSA3AHH C JONOJHHUTEJb-
HBIVIH TPYAHOCTSIMH, OOYCJIOBJEHHBIMH TNpPOBEJEHHEeM H 3KCIJyaTa-
el AJHHHBIX HAKJOHHBIX BEHIPabOTOK.

KombBunupoBaHHbIl cnocod NOATOTOBKY codeTaeT B cefe mpHMe-
HeHHe Pa3JIHYHBIX CIOCOBOB MOJArOTOBKH (3TaxHHI Mg 6pemcbepro-
BOM, MaHeJbHBI [/ YKJAOHHOW YacTH MIaxTHOro mojst M ap.). Kom-
OHHUPOBAliHBIA cMocod NPHMEHSIOT IPH H3MCHUHUBEIX YCJIOBHSAX 3aTe-
raHusl NJACcTOB (NMepeMeHHBIi YyroJ 3ajeranusl 10 JHHUH TNajeHHd,
KpYyIHBIE T€0JOTHUYECKHE HapylIeHHs] H Ap.), a TakxkKe NPH HeoOXo-
JHMOCTH YBeJHUeHHS NOOBIUM Ha 1IaxTe, 0cOOEHHO B MepPHOJ DEKOH-

CTPYKLHH.



3.2.2. BbIBOP CNOCOBA NNOATFOTOBKH

Bribop crnocoba noAroTOBKH MPOH3BOAUTCH JHOO VEeTOLOM cpaslielus
pacyeTihX BapuaHTOB, NHOO KAYeCTBEHHBIM aHaJH30M TOPHO-TeoJIo-
THYEChHIX YCJAOBHH MeCTOPOXKJAeHHSH, OLEHKOH HOCTOHHCTR K HelLo-
'CTATKOB cpabHUBaeMblx cnocoboB. Ha cTagnu KauecTBelHHOro aHaJH-
3a YYHTHIBAIOT cJeAyiollee: NMPH pa3paboTKe MNOJOrUX IJIacToB B
fiogasasomemM OO/IbIIHHCTBE CJAydYaeB JOJKHBL NPHMEHSThCA MOro-
PU3OHTHBI HJM NaHeAbHBIA CNOCOGB NMOATOTOBKH INAXTHOIO IIOJSA
Kak 0ojiee 5KOHOMHYHBIE H TEXHHYECKH IeJiecoo6pasHele Mo cpas-
HEeHHIO ¢ 3Ta*KHbIM C€N0CO0OM NOArOTOBKH; NPU paspaboTke MOJOTHX
IJ1aCTOB € YrylaMu najfeHus 10 12° Heo6xoauMo OTAABATH NPEAIIOUTE-
HMe NOTOPH30HTHOMY COCO0Y IHOArOTOBKH IIAXTHOIO II0JISI ¢ BHIEMKOM
fIJIACTOB JJHHHBIMH CTOJ0AMH 10 BOCCTAHHIO W TAJIeHHIO; NPH pas-
paboTKe NOJOTHX IJAacTOB C yraaMu nagenust 13—18° neo6xomumo
0TAaBaTh NpeJNoYTeHHe NMAHEeJIbHOMY CHOCO0Y NOATOTOBKH LIAXTHOTO
noJsl ¢ BLIEMKOH IJUHHBIMH CTOJA06aMH IO IPOCTHDAHHIO; NPH pas-
paBoTKe HAKJIOHHBIX H KPYTHIX NJACTOB IPHMEHSETCS 3TAXKHBIH CIIo-
€00 NOJATMOTOBKH LIAXTHOTO IOJISI; IPH BRICOKON Na30HOCHOCTH MJACTOB
(cBbille 15 M3/T cyTOYHOH HOGBIYH), CJAOKHON THIICOMETPHH M HAJH-
YUY Ie0JIOTHYECKHX HapylieHUil ¢ Hampam/jieHHeM, OJH3KHM K JHHUH
HajleHus IJacta, NPUMeHsIeTcsl HOTOPU3OHTHHIE Cmoco® MOATOTOBKHU
MIaXTHOrO TOJIs; ecyd Yrosl NajeHds IJIACTOB B Npefesiax IIaXxTHOTO
TI0JIs1 3HAYHTEJNBHO H3MEHAETCS, TO MOXKeT OBITh NIPHMEHeH KOMOGHHU-
POBaAHHHIA CNOCO6 MOArOTOBKU LIAXTHOTO MOJS.

3.2.3. ONPEAEJEHHE PASMEPOB HIAXTHOTrO noJig

OCHOBHBIMH NapaMeTpaMH J1000r0 U3 BhIlIeNepeuHcJeHHBX CIIOCO-
§0B NMOATOTOBKH INAXTHOTO NOJS SABJISAIOTCA pasMephbl COOTBETCTBYIO-
[{HEX uacTell MIAXTHOrO NOJA IO NPOCTHPAHHIO H MajeHHIo (BoccTa-
uuio). [Ipu MPOEKTHPOBAHUH WIAXTHOMY IOJIO IPHIAIOT N0 BO3MOK-
HOCTH GOpMY NPAMOYTOJBHHKA, BEITAHYTOrO M0 IPOCTHPAHHIO,

Pa3mepsl IMAXTHOrO MOJSA NO NajeHHio /1 U 1o mpocTupaHuio S
PAacCYHTHIBAIOT C y4eTOM NDOMBIIIJIEHHBIX 3alacOB, KOTOPHIe, B CBOIO
oyepelab, 3aBHCAT OT NPOH3BOIHTENBHOCTH IIaXTEHl H CpOKa ee
CIyKOHI.

IIpu pazpaboTke TOHKHX U CpelHell MOUIHOCTH IJIACTOB YIJA
{rnaBHBIV 06pa30oM TOJOTHX H HAKJIOHHBIX) MeXKAy pasMmepamMu S H
H cymecTByeT sMnupuyecKas 3aBHCHMOCTb!

S=H(2/7,8+1), nmn H=S/(c/T,8+]1).

DToil 3aBHCHMOCTbIO MOJB3YIOTCS TOrja, KOraa OAMH H3 pasMe-
pPOB IIAXTHOTO INOJA HeH3BecTeH. OHa JMIIL OPHEHTHPYeT HA MOps-
JOK BeJMUYHHBI UCKOMOTO pasMepa.

B maxTHOoM moJie oJHOBpeMeHHO pa3pabaThiBaeTcsl OLHH 3TaX,
a pH JeJIeHHH MIaXTHOrO NOJIS Ha NaHesH — JABe, TPH manejau u G6o-
Jee. B KaxmoM Kpblje 3TaxKa oOBIYHO pasMelllaeTcs OQHa-ABE JIaBHL



3.2.4. ONPEAEJIEHHWE NJIHHDBI OYHUCTHLIX 3ABOEB

KonnyeetBo yras (r/roa), no6nlBaeMoro B OYHCTHHIX 3a00#AX, MOXK-
HO NOJACYHTATE N0 popMye

AquAr,

rae r — Ko3¢pdHuHenT, yUHTBIBAIOLIK BBIXO YISl H3 OATOTOBHTEb-
HBIX BhpaboTok (AJs TOHKHX maacroB r=10,9--0,95);

A ou =" Lquoquk,

rae Loy— ANHHA OYHUCTHBIX 3a60€B, M; Uou— CKOPOCTb NOABHIraHHSA
OUHCTHHIX paboT, M/roj; # — MOLIHOCTh IJIAcTa, M; y — IVIOTHOCThH
yris, 1/mM3%; k— KoadpULHEeHT, YUHTHBAIOWHE NOTEPH YIJs B OUHCT-
HoM 3a60e (0,97—0,98).

JlJMHa JIMHUK OYHCTHHIX 3a60€B:

Ar Ar

VournYk Vouphk ?

rie p — OPOH3BOJAHTENbHOCTh MJacTa, T/M* (p=my).
IIpn oanospemenHo#l pa3paboTKe HECKOJbKHX IJIACTOB MOLI-

HOCTBIO M1y, My, ..., My U TJIOTHOCTBIO Yy, V2, ..., Y= BEIPAXKEeHHE AR
OHpeIleJIeHHﬂ JOJHHBI OYUCTHBIX 33606B NIpHHHMAaeT BUI:
Ar Ar Ar

04

= Vou(MY1+moYat ... +mayn)k n n
Vou ¥, myk You 3 PR
1 1

Ha ToHKux mojorux njacrax AJHHA OYHCTHBIX 32060€B NPHHHMa-
erca paBHod 120—180 m. 3Hasg AJHHY ouHcTtHoro 3abosi (JaBHl),
MOXHO ONpeAe/]HTh YHC/I0 3a60eB:

N= LO‘!/LJ‘SB-

3.2.5. MOPANOK OTPABOTKH 3TA)KEN U NAHEJIEA
B IHAXTHOM NOJE

DTaxy B WIAXTHOM IOJIe MOTYT OTpaGaThIBATbCA B HHCXOASALIEM HJIH
BOCXOISIEM Nopsake. B OCHOBHOM NpHMeHSIOT HHCXOASIMIMH nops-
JI0K, uTO 00yCJOBJEHO €ro TeXHHKO-I9KOHOMHYECKHMMH IpeuMylIecT-
Bamy, a Ha maxrax [II kateropun u cBepxKaTeropHHX No MeTaHy —
TpeOoBAHHAMH OXPAaHBl TPyAA.

[Ipn HHUCXOzfilleM NOPSAKE CTOUMOCTb NOAAEPIKAHHS 3TAXKHOIO
OTKaTOYHOro mTpeka u 6pemcOepra 3HauHTeJbHO MeHbllle; oTpabo-
TAHHBI BO3AYyX MOXKET HaNpaBJAATECH BBEPX MO XOJKY H BHIBOAUTBCH
B BeHTHJMSUHOHHBH 1Wypd. IIpu BocxoasillieM nmopsiike 3TOrO CAeNaTh
HeJb3sl, TaK Kak OpemcOepr ¢ xoxkoMm emie He npoiigesn. Hanpas-
JeHHe Ke 0TpabOTaHHOrO BO3JAyxa IO XOAKY BHH3 BBI3BIBAET €ro
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Puc. 3.16. Tlpsamoi nopagok orpaGor- Puc. 3.17. O6parHblit NOpsSAOK oOTpa-

KH 3Taxa: 60TKH 3ITaxa:

! — kanutanbHul GpeMcGepr ¢ xoakom; 2 -— ! — ganuTanbHH GpeMcOepr ¢ XOAKOM; 2w
3a6oit — naBa, 3 — HanpaBJeHHe NOABHUIAaHHA  HampaBJeHHe NOABHrauus sabosA; 3 — 3a-
8a6o0s; 4 — rpaHuna IIaXTHOTO NOASA Golt — yaBa; 4 — rpaHHUA IIAXTHOTO MOJfA

YTEUKH uepe3 LEeJHK MexAy 6pemcOeproM u XOAKOM, a Ha rasoHoc-
#BIX IJ1ACTaX MOXKET NPHBEeCTH K ONACHHIM cKONJIeHHsM MeraHa. [Ipu
BOCXOJflleM NopsiiKe oTpaboTKH 3TaxKeH npoBeleHne Opemcbepra
BeleTcs OJHOBPeMEHHO ¢ OYHCTHBIMH paboTaMi, YyTO CO3KaeT B3aHM-
HbIe TIOMEeXH.

OtnesipHO B3AITHIH 32TaX MOXKHO pa3pabaTHBATh B HAaNpaBJeHHH
OT KanHuTaabHOro 6peMcbepra K rpaHHiaM maxTHoro noas (puc. 3.16)
uin, HaoBopoT, oT rpaHul K 6Gpemcbepry (puc. 3.17). Orpaborka ot
OpemcOepra K TrpaHHUAM LHAXTHOIO II0JIsI HAa3bIBAeTCA NP SIMEBIM
nopsiakom orpaborku staxa. OrpaboTka oT rpaHul K 6pemcbep-
ry HaspiBaeTrcsi 06paTHHMM nopssaAkKkoM orpaboTKH 3Taxa.

IIpsiMoli MOpsiAOK MO3BOJIAET HAYATh OYHCTHBIE PabOTHI NIpU MH-
HHMaJbHOM 00BeMe NOArOTOBHTENbHEIX BHIPAOOTOK W IPH MHHHMAaJb-
HBIX 3aTpaTax Ha INOJrOTOBKY 3Taxa. I1poBeTpuMBaHHE NOJArOTOBH-
TeJIbHBIX BRIPAOOTOK He BHI3BIBAET 3ATPYJAHEHUH, TAK KaK JJIs Hayana
OUHCTHEIX paboT 5TaxKHble HITPEKH JOCTATOYHO NMPOBECTH HA PACCTOSA-
#uu 100—150 M or kamurajgepHoro 6peMcbepra, a gajee HX HPOBO-
ASIT OJHOBPEMEHHO ¢ BBHIEMKOH 3Taxa, onepexkas OYHCTHOH 3a6oif
#a 50—70 m.

Taxoil TOpALOK NpOBEREHHs WITPEKOB CO3AA€T B3aHMHbBIE NOMEXH
OUUCTHBIX U NOJArOTOBHTENbHBIX PaloT, NPDHBOJKT K HEMOJHOMY HC-
TOJb30BAHMIO MOUIHOCTH NPOXOAUYECKHX MAILUHH, Tak KaK CKOPOCTh
NpoOBeJieHHs MITpeKa He NpeBhIIaeT CKOPOCTH NMOABHIAHHS OUHCTHOTO
3a6051. DTaxHule IUTPEKH HCHBITHIBAIOT BJAHAHHEe OUHMCTHBIX paborT,
BHIPAXKAOUIEECHd B YCHJIEHHOM H HepaBHOMEPHOM NaBJEHHH TOPHBIX
NOPOJ, UTO BHI3BIBAET POCT PACXOAOB Ha HX NopjaepxaHue. boabmine
YTEUKH BO34yXa yepe3 BEIpaGOTAHHOE NPOCTPAHCTBO yXyJMAIT MpPO-
BCTPHBaHHE OYUCTHOTO 32004, IIpH NpsiMOM MOPsIIKe BhIEeMKa MeXAy-
STaXHBIX UEIHKOB 3aTPYAHHTENbHA, 4YTO YBeJHYHBaeT MOTEpH IO-
JIE3HOT'O HCKONAaeMoro.

[Tpu o6paTHoM nopsiake oTpPabOTKH 3TaXKHble WITPEKHU NPOBOAAT
JI0 TPAHML WAXTHOTO MOJsl, NOC/e Yer0 HauHHAKT OUHCTHBIE PaboTHL.



Taxkofi nopsinok oTpaGoTku TpebyeT 31HauNTENbHOTO BpeMeliH 11a Noji-
TOTOBKY 3Taxa K OYHCTHOH BEIeMKe. Bosbpluas JJIHHA IITPEKOB BEHI3HI-
BaeT TPYAHOCTH B NIDOBETPHBAHHH MOArOTOBHTEeJbHHIX 3a6oeB. OTpa-
6aTeIBaTh 3Taxk B 006paTHOM MOpPsiAKe Leaeco06pa3HO TPH MOUIHOCTH
niacra Gonee 0,7—0,8 M, pasaMepe MIAXTHOrO NMOJS MO NPOCTHPAHHIO
MeHbllle 2 KM H HeGoJbUIOM BBLASJIEHHH MeTaHa. Bo Bcex ocTanbHBIX
cJlydasix peKOMeHAYIOT NPAMOH NopsiloK oTpaboTku aTaxKell, ocobeH-
HO TpH ()JIaHrOBOM NPOBETPHBAHUH, KOTJA HCXOASLIAsT CTPYS BO3AY-
Xa NOCTyNaer B CTBOJBI, PACMOJOKEHHbIe Y IPAHHL MIAXTHOTO IOJS;
NpH 3a/eraHuH IJacTa B NOPOJAAX, CKJOHHBIX K NyuYeHHIO; HA IJa-
CTaX, CKJOHHBIX K BHE3ANMHHIM BBIGpPOCAM yIJist U Tasza, a TaKxkKe NpH
NOAr0TOBKE NJACTOB MOJEBHIMH IITPEKAMH,

BaxueHlInM u HeNmpeMeHHBIM VCJIOBHEM Nepexojaa K oTpaboTke
3Taxell o6paTHEIM XOAOM SMBJASIOTCH BHICOKME TeMNbl NPOBEAEHHS
NOrOTOBUTEJBHHIX BEIPaboToK (10 300 vi/Mec).

3.2.6. YUCJ1I0O OAHOBPEMEHHO PA3PABATBIBAEMBIX IIJIACTOB

Ilpn pelieHuH BOIpoca O YHCJe OAHOBpEMEHHO pa3pabaThiBaeMHX
TI1aCTOB HeoOXOJHMO YUUTHIBATH UX CONUIKEHHOCTh, MAPKH H Kaue-
CTBO yrJel, CKAOHHOCTb OTAEbHBIX NJIACTOB K BHE3aNHBIM BHIGpoCaM
yras u raza. Ecau B IHaxTHOM TOJe 3a/eraloT NjacTel ¢ KOKCYHOIIH-
MHCSt H 3HEPreTHUeCKHMH YIVIAMH, ¢ Pa3HBIM COJEePKAaHHEM 30JIHI,
cepel U (pocdopa, To npH mnoc/aeloBaTesqbHOH pa3paloTke IJIACTOR
HiaxTa He CMOXKeT NOCTaBJAsATb NMOTPeSUTEJI0 YroJib HYXKHOro Kaue-
CTBA B TeueHHe AJIUTEJIBHOIO CPOKA.

IIpu coBpeMEeHHOM YPOBHe MeXaHH3auHH OYMCTHEIX paboT K 0JH-
BpeMeHHOH pa3paboTKe MOXKHO NPHHHMAaTh 2—3 MOJIOTHX ¥ 1o 10—
12 kpyTeIX naacTOB. 3TO 0OBACHAGTCS TEM, UTO HA MOJOTHX NJIaCTax
uMmeloTcst GoJsiee IIHPOKHE BO3MOIKHOCTH HJS pa3MellleHust GpOHI&
OUHCTHHIX 3a00€B, YeM Ha KPYTHIX.

[Ipu paspaboTke KpyTHIX NJAACTOB BBOAAT KO3 (HIHEHT oaHO-
BpPeMeHHOCTH (UHCJIO OJTHOBPEMEHHO HCNMOJAb3yeMOH CyMMapHOH Moll-
HOCTH IIJ4CTOB B CBHTe, ofeCleunBaioliee TOAOBYI0 HPOH3BOJH-
TeJbHOCTh WAaxTH). KoapbduureHt OXHOBPEMEHHOCTH HOJIKEH
6r1Th He Gogee 0,75, a npu najuuuu 509 mnaacToB, omacibix [0 BHe-
3amHblM BeIGpocam yras u rasa, 0,6 obuiefl MOIHOCTH NJacTOB B
csute. Ilpu 3TOM 3anmacoB yras B Npejejax 3Taxa AOJKHO XBaTHTh
174 BeleHust pabot ne veHee ueM Ha 8—10 Jer.

3.2.7. PACUET B3AUMHOrO nNoJIO)KEHHUA 3ABOEB OUHCTHBIX
U NOATOTOBUTEJDbHBIX BbIPABOTOK

Ilpu BeneHuH TOPHHIX paBor HeoOX0AHMO cOOJIONATL NpaBHJbHOE
COOTHOUICHHE MeXAy ToJoxKeHHeM 3a60eB OUHCTHBIX H MOITOTOBH-
TeJbHEIX paboT.



Hdaa cobmoxennss cooTHOWIEHHsT HEOGXOAMMO YCTaHOBHTb, TIie
JOJIKHBI HAXOAHTbCA 3a00H NOArOTOBUTEALHBIX BEIpabOTOK NpH AaH-
HOM DOJIOKEHHMH OYHCTHOTO 32007 B SKCIIYAaTHPYeMOM BblIeMOUHOM
noJe.

Hlast perenus 3afaun NpoROAAT caeAyomuil pacuer. Ha sxenaya-
THPYEMOM BLIEMOYHOM IoJie BHOUpawT ouucTHOH 3aboft (M3 uncaa
OjHOBDeMeHHO paboTawUiixX), KOTOPhbIi NpPEeKpatHT cBow paboTy
IepBLHIM, H HAXOAAT BpeMs Ha mopaboTKy 3THM 3aboeM CBOHX 3ana-
COB 110 (hopMmyJe:

fo=L,/v,,

rae Lo— paccTosinue, KOTOpoe OCTaeTcs NPOHTH OUHCTHHIM 3a00eM B
BBIEMOYHOM HOJIE, M; U o—— MeCAYHast CKOPOCTh MOABHIAHHSA OYMCTHO-
ro 3a60s1, M (o= Nuryi).
3nech Ny— uucio pabounx nHelt B Mecaue (Ny=21,7 nusa); ry—
TOABUIaHHE OYHCTHOro 32605t 3a MHKJ, M; { — YHCJIO HUKJOB B CYTKH.
Ilocae 3Toro npuHHMaeM pe3epB BpEeMeHH NO HOATOTOBHTENBHBIM
paboTaM; OGLIYHO fpes=1--2 mec. CaenoBarenbHo, 3200l B HOBOM

BBLIEMOYHOM TOJIe A0J2KeH OBTh NOATOTOBJIEH K OYHCTHOM BHIEMKE 3a
BpeMs

fn=to as tpes= (LO/UO) - tpes-

3ateM onpejensioT, KaKHe HAPE3HBE H NMOATOTOBUTEbHBIE BEIPA-
O6OTKH H Ha XaKylo MJuHY HeoO0XOAHMMO NPOBECTH B HOATOTaBJKBAE-
MOM 1oJie AJIs HOBOI'O OYHCTHOro 3afos.

IIpu sTOM Bpems, 3aTpaynBaeMoe Ha IpOBeJeHHEe Ha3BaHHLIX Bbl-
paboToK, NOACYHTBHIBAIOT B NOC/AEJOBAaTENBHOCTH, OOPATHOR NOPAAKY
HpOBeREeHHs 3THX BHPAbOTOK.

CyvmMa oTpe3koB BpeMeHH,
3aTPAYCHHOIO Ha IpOBeJeHHE

DU S RS T O R A T A 0 S 2 O N £ L
OTAJBHEIX BHIPAOOTOK, HOMKHA 77/
COCTaBJATD: N 3 2 5
R 180
n -
4]

Boamoxen  Jpyroft nyTh: R~ H
3Had II0JOXEHHe OYHCTHBIX H R
NOArOTOBHTEJBHHX  paboT, YO I pTa T T I TTIITIIIT
TAHOBHTH 3anac BpeMeHH e 500

AJisi OCYHIeCTBJIEHHST IIOATOTO-

a . H 32TOM
BHTEJbHLIX pabor I;Ip B Te- Puc. 3.18. K mpumepy pacuera B3auM-
CpaBHHBalOT BpeMﬂ 0r Te HOTO0 NOQUVIOXKEHHA OUHCTHBIX H IMOATOTO-
HHE KOTOpOTrO S3aKOHUHT CBOIO BHTEJABHEIX 3400€B:
paﬁoTy HepBbXﬁ OUYHCTHOH 3a- 7 — oTKaTOYHBIH IHTpPeK; 2 — neup; 3 — npo-

. , 4 — GpeMct , 5— -
60il, ¢ BpeMeHeM f,, KOTOpOE ORI Mapex T CAKGM, 2T BEHTHIR



HYXKHO 3aTPATHTh HA HapPe3Ky HOBOTO OYHCTHOTO 3a60sl B CJelylo-
leM BbleMOYHOM noJsie. PasHoOCTh fo—{f, XapakTepH3yeT BeJHUHHY
pesepBa BPEMEHH INpU MOArOTOBKe ouepeanoro croiba. Ecau fo—
—1tn<{tpes WM MCHBUIE HyJd, TO CJeAyeT MPHHHMATb MEPHl K yCKO-
PEHHIO NIOATOTOBKH OYepeJHOro BHIEMOUHOrO MOJs.

Mpumep. CucreMa paspaGoTKu AJUHHBIME  CTOAGAMH MO TNPOCTHPAHHIO
€ JoCTaBKO# K nepeaxemy Opemclepry (puc. 3.18); Hak/oHHas BbICOTa 3Taxa
500 M, pasmep BHleMOYHOro noJjis no npocrupanuio 900 M, JaBa BepxHero noi-
3Taxa HaxoAurcs Ha paccroauus 180 M or GpemcGepra; MoABHUraHHe JIaB COCTAR-
asietr 60 M/Mec; CKOpPOCTH NPOBeJAEHHS MOATOTOBHTEJBHBIX BLIPAGOTOK: 3TAXKHOTO
oTKaroyHoro wrpeka 90 M/mec, npoMexkyToyHoro mrpeka 110 mM/mec n Gpemcbep-
ra (c xonkoM) 90 M/mec; O4MCTHOH 3aGOH B C/ICAYIONIEM BLIEMOYHOM IOJIE HAYH-
HaeTcsl ¢ JIOACKOrO XO/JKa; HeOGXOAHMHIE 3anmac BpeMEHH HPHHHMAETCS pPaBHLIM
JBYM MecsalaM AN NPOMEXYTOUHBLIX IUTPDEKOB H TPeM JJs 3TaXHHIX LITPEKOS
H 6peMc6epros.

HaiiTh panuoHaJbHOe INOJIOXKEHHE BCeX 3a60eB IMOJATOTOBHTE/BHBEIX BhHIpa-
6OTOK.

Pemenue 1. Hailzem BpemMsa BoipaGOTKH BepxHero crosba B moJje Gpemc-
Gepra Ne 1, mec.:

o=180/60=3.

Tak Kak 3anac BpeMeHH paBeH 2 mec, TO depe3 1 Mec. JO/KHA GHITH MOArO-
TOBJIeHAa HOBasl J1aBa B BepXHeM nojasraxe nojas Ne 2. 3a | mec mpoMexyTOou-
HBIif WTpek 6yner npoiiten Ha 110 M, H, cjenoBaTeNbHO, B paccMaTpHBaeMbli
MOMEHT 3a00fi NpPOMeXYTOYHOro IUTpeKa MNOJKEH HaXOAMThCA OoTF Gpemclepra
Ne | na paccrosiuum, M,

x=900 — 110=790.

2. das sopmaspHOR paGOTEL BO BTOPOM BLIEMOYHOM [I0Je  JO/KEH ObiTh
NOJHOCTLIO nposejed GpemcOepr Ne 2 ¢ XOZKOM, Tak KakK De3epB BPEMEHH

fo — tpea=3 — 3=0.

3. Jlo Havasna OYHCTHEIX DaGOT B BeDXHeM NOJITaxe Opemc6epropa moJs
Ne 3 ocraercsa (180-4900)/60=18 wmec, a ¢ yuerom 3amaca 18—3=15 mec. Ha
nposegeHne Gpemctepra Ne 3 ¢ xoakom motpetyercsi 500/90=>5,6 mec.

3a ocTanbhbe 15—5,6=94 mec 6yner npomemeno 90-9,4=846 M oTKaTOYHO-
ro mwrpeka. CaefoBaTeNbHO, OTKATOUHEI WITPEK A0JKel ObiTh Npofiied o1 Gpew-
c6epra Ne 2 npa 900—846=54 m.

3.3. TOOOBAY NPOU3BOAUTEJBHOCTb U CPOK

CJY)XBbI IHAXTbI

I'o10By10 NPOH3BOAUTENBHOCTE YIOJALHONH WIAXTHI ONpeseasioT B 3d-
BHCHMOCTH OT NPOMBILIJIEHHBIX 3aNACOB MECTOPOMKIEHHS H TOpIio-

TeoJIOrHYeCcKHX ycJ0BHil pa3paboTkn. OpHEHTHPOBOYHO rOAOBYIO NMpo-
H3BOIHTEJBbHOCTh MWAXTEl (MJH. T) MOXKIO ONpeie]HTb 1Mo (Gopmye

A =an/T‘,

rAe Znp— NPOMBILIJIEHHBIE 3aNACHl LIAXTIOTO MOJs, Mad, T; T — cpok
cAyxOLl [AXTH, JeT,

an:HszKn Iy
rae H—pasMep HIaXTHOTO MOJA N0 Naaelldlo, M, L—[(JlHHa axT-



HOI'O MOJIST MO NMPOCTHPAHHIO, M; Ip — CyMMapHasi NPOU3BOAUTENb-
HOCTb IJ1ACTOB, T/M; Kuw— K03 bHLUHEHT U3BJIeYE€HUS YIJIA 10 WAXTe.

Ilpu mosioroM M HaAK/JAOHHOM 3aJleraHUH YroJibHBIX NJACTOB JJI
onpejeJeHHsl TOA0BOH MPOU3BOAHTENBHOCTH WAXTh (TBIC. T) HCIOJMb-
3YI0T CJIeYIOLLYIO 3aBHCUMOCTb:

A :noLoqukh”,\g,

rl1e ne— KOJHYECTBO JIHHHH OYHMCTHBIX 3a0oeB B 3Taxe; Lo.— cpen-
HEerojoBoe NOJABHIaHHME JIMHUH OYUCTHBIX 3a60eB MO NPOCTHPAHHUIO B
OIHOM KphlJe, M/TOX; h — HakJOHHas BLIcoTa 3Taxa, M (h=hs/sing,
31eck hAy— BepPTHKAJbHAS BHICOTA 3Taxa, M; o — yroJ najieHds mja-
CTOB, [PAAyC); Myx.> — YUCJIO KPBLIbEB B 3Taxe (Ax,=2).

Ipumep. Onpereints FOLOBYK NPOH3BOAHTENBHOCTh YTOJBHOH ILiax-
Thl Am.r [OPH OJNHOBDEMEHHON pa3pabOTKe TpeX MOJOrHX MJIaCTOB CYyMMapHOi
NPOM3BOAUTENbHOCTEI0O Xp=3,8 T/mM2. Haknonmas Boicora 3ramxa h=350 Mm; cpen-
HEeroZioBoe IOJBHraHHE JHHHH OYHCTHBIX 3a60eB Loy=450 M/roi; KOJIHYECTBO JH-
HHii OUYHCTHBIX 3a60eB ro=2; Ko3h(HUHEHT H3BJeueHHs yras k£=0,9; uuciao
KPLIJIEB B 3TaKe fx.p=2.

Pewenune, A=2-450-3,8-0,9-350-2=2 155000 T.

ITpou3BOAHTEJNBHOCTD WIAXTHl JOJXKHA COOTBETCTBOBATH THIIOBOII.
[To oTpenbHBIM yroJsibHbiM OaccefiHaM NPHHHMAKT CJAEAVIOLIYIO
THTIOBYIO NPOU3BOJUTENBHOCTD, T/CYT:

Howenxwt . . . . . . . , .3000—8000
Kaparawpgmsekn¥ . . . . . . . 5000—10000
Kysweugnst . . , . . . . . .6000—12000

[Tpou3BOAHTENBHOCTE MOXKHO YCTAHABJUBATH W IO NPOMYCKHOH
CNOCODHOCTH TPAHCIIOPTHBIX BLIPAOOTOK.

[TponyckHyio cnoco6HOCTb KanuTtajabHOro OpeMcbepra HaAxXOAST
o gopmy.e:
MegB2uYut
_——_,

p cyr — by

rae A — Ko3(PHIHEeHT yMeHblUeHHUs MPOH3BOAITEILHOCTH TPAHCHOP-
THPOBAHUS C YBEJUUYEHHEM YIJia HaKJAOHa BbIPabOTKH o (nIpH a<10°
A=1; a=10-15°A=0,95=-0,9; 0 =16-18°1=0,85=-0,9; 0 =19+-22°
%=0,8+-0,85); ky — KO3 dHLKHEHT, 3aBUCALIHA OT GOPMBI KOHBEHEPd;
B, —1wupHHa KOHBEHEPHOH JEHTH, MM; Uy — CKOPOCTb JIBHKEHHHA
JIGHTBI, M/u; Y. — HachiIHasl Macca yrad, /Mm% va=v/1,4 (y— naor-
HOCTb yrasi, T/M®); { — Bpemst paGoTH KOHBeflepa B CyTKH, 4; Ry —
K03 duuueHT HepaBHOMepHOCTH pabdorh KoHBeliepa (k.=1,3-+1,6).

[1ponycxHas cnocOOGHOCTh OKOJIOCTBOJIBHOTO JABOpA € JOKOMOTHB-
HbIM TPAHCIOPTOM

Pcyr _ 360024yt ’

fepk

TJle 2 — YHCJ0 BaroHOB B cOCTaBe; Ry— KO3 HUUHEHT, yIUTHIBAIOLIHH



nojauy HOPOABl; ! — BpeMsl NPOMycKa MO OKOJOCTBOJBHOMY HABOPY
OJHOTO COCTaBa, Y; fp— CpellHee BPEMST MeXAy BDBe3ZOM B OKOJO-
CTBOJILHBIL IBOP ABYX COCTaBOB, 4; R — KO3 GHIHEHT HepaBHOMep-
HOCTH NPONYCKa COCTABOB,

[Iponyckias cnocob10cTh NOABEMA

PcyT: (anTC) /KH.I’Iy

rae Q -—rmosiesHas Macca CKHNA, T; Hc— YHCJAO NMOABEMOB CKHNa B
cyTkH; To— BpeMsi paboTel mogbeMa B cyTKH, 4, Tc= (feu—0,1) nbocm;
{cw— NPOJOJKHTENBHOCTh CMEHBI, U; 11— YHCJ0 cMeH padoThl moAbe-
Ma; foey— KO3POUIKEHT, VUHTHBAIOMME BPeMs, 3aTpaunBaeMoe Ha
OCMOTp CTBOJIOB H CKHIIOB (focw=0,93); Ku.n— KO3 pHLHEHT HepaB-
HoMepHOcTH paboru noxveMa (Kyn=1,2+1,5).

ITponyckHas cnoco6HOCTh MO Mojdye B LIAXTY BO3AyXa, T,

Peyr= (2Q)/(gk1),

rae 2Q —cyMMapHoe KOJHYECTBO BO3IYXa, MPOXOASILEro Mo rpynne
napasnesbHBIX OCHOBHBIX BhIpaGoTOK, M3/4; g — ra3oo0HABHOCTB
waxThl, M3/1; ki— Ko3dduLHeHT yTeuek Bo3AyXa.

[Mponyckuas cnocoGHOCTh TEXHOJNOTHYECKOTO KOMILIEKCa Ha Io-
BEpPXHOCTHY, T,

PcyT = (Q‘xact) /kH.K,

rae QQuac— NPOU3BOAUTEIBHOCTh KOHBeHepHOH yCTaHOBKH Ha NMOBEpPX-
HOCTH, T/u; {— BpeMs paloThl KOHBeliepa, U; kux — Ko3(h(HUHEHT
HepaBHOMepHOCTH paboTel KOHBeliepa.

OkoHuarte bHBIT BHGOD MPOU3BOAUTENBHOCTH IaxThl A, T/ro,
TIPOU3BOAAT MO MHHHMAaAbNON Pmin (M3 paccunTanuofl Mo BHILIENPH-
BeJeHHBIM (OpMYiaM) NPONyCKHONH cnocoBHOCTH:

A :Pminn,

rae n— 4ucao pabouux anell B roay.

3.4. MPOLLECCDHI OHUCTHOM BbIEMKH
3.4.1. YIIPABJIEHUE IT'OPHbBIM NABJIEHHEM

Meponpuatusa mo ynpaBieHHIO TOPHBIM [aBJEHHEM CBOASTCS K BHI-
60py paudoHAJbHBIX KOHCTPYKUHMH KpenH, Crocob0B KpernJIeHHS W
ynpaBJeHusl KPOBJeil, K MPOBeNeHNI0 MEPONPHATHI 110 NpeAynpexie-
HHIO TOPHEIX YAaDPOB, BHE3ANHBIX BEIOPOCOB, CAMOBOSTOPAHUA YIS H
rasa.

Kpenu ouncTHBIX BHIpaGOTOK HensiT Ha JBe TPYNNBI: HHJAHB K-
AyaJlbHBEEe U Nepe BHXKHHe HMuiusnayaabHas kpenb cOCTO-
HT U3 OTJeJbHBIX, He CBS3AHHHIX MeKAY co00ll cToeK ¢ BepXHIKAMH
Hau 0e3 HUX U NepeABHraeTCad BPYUHYIO BeJen 3a 3afoem (nepeBsd-
Hasi, MeTajJinuecKasi, cMewiannas). IlepeaBuxHas Kpenb COCTOHT H3



B3aHMOCBA3aHHBEIX 3JeMeHTOB (CTOEK, BEPXHSKOB, OCHOBAHHUH) U Te-
peaBuraeTcs Bcaef 3a 3afoeM ¢ MOMOLIBIO AOMKPATOB (CaMOXOAHAsk
HJIH MeXaHH3HPOBAHHAS Kpellb), NOA AelicTBHeM coGCTBEHHOTO Beca
H Beca OOpYLIEHHBIX NMOPOA (WIMTOBAS KPeNb HAa KPyThIX MJIACTAxX).

B 3aBucHMOCTH OT Ha3HauyeHHS HHAMBHAYAJbHYIO Kpellb MOAPa3-
ZeJsA0T Ha npH3abolinyio n nocajounyio. Ilpuzaboiinas kpenb ycra-
HABJUBAETCHA BCJe] 3a BBHIEMKOH yrig ANs MOAAEDKAHUS KDOB/IH.
ITocanouynass xpenb (Ha rpaHHLe C TOTailaeMBIM BHIPAOOTAHHBIM
NPOCTPANCTBOM) CJAYKUT AJS YIpaBJeHHs oOpylleHHeM HJH IlijlaHO-
BBLIM ONyCKAHHEM KDOBJIH.

CcHOBHOIl BHA  HHAMBHAYAJBHOH  KpenH — FHIpaBjHuecKas
crofika,

MexaHH3UpOBaHHEBIE MONAEPKUBAIOLIHE KPEMH BHIIOJHSAIOT POJIL
npu3aboiiHOf M nocalouHoll Kpenell. Ecau Kpenb orpaxiaaer OYHCT-
HYI0 BpIpabOTKY OT OBpYLIEHHBIX NOPOA, TO Takas Kpellb Ha3bIBa-
eTcs OrpajyuTesbHO-NIOLAEp)KHUBalOUell. MexaHUSHPOBaHRAA Kpelk
JIaBBl BKJIO4YaeT B cebs OTAesbHBIE CEKLUHH, KaXAasf CEKLHUs] COCTOUT
K3 OCHOBAHHU#A, THAPABJUYECKHX CTOEK, BEDXHAKA H THApPaB/IHYECKO-
ro JAoMKpara AJas nepeiBHxkeHus. JloMKpaT AJA TepeABHIKEHHSH
CBfI3aH C paMol KOHBellepa HJH C cocejHell ceKuHel.

Cekilnu, He UMelOL[He JOMKPAaTOB, NepenBHraloT BMecTe ¢ $a30-
BOM KOHCTpYKiHeH. MexaHu3HPOBAaHHBIE KpENH MO3BOJSIOT OCyllle-
CTBJIATh KOMILJIEKCHYI0 MEXaHU3allWlo pafor B oOYHCTHOM 3aboe.
Ilpn npuMeHeHHH MeXaHH3HPOBAHHBIX Kpelell OCHOBHLIM CIOCOOOM
yIpaB/eHNs] TOPHBIM AaBJIeHHEM SBJAETCI TOJHOe o0pylLIeHHe Io-
poa xposau. Ilpu orpaboTke KpyTLIX HJACTOB (TOHKHX M cpelHel
MOUIHOCTH) HapAAy C MOJHBIM OOpYUICHHEM MOMKeT NPUMeHSThCS
MOoJIHAS 3aKJajKa BeIpaGoTaHHOIO MPOCTPAHCTBA.

YnpaBaeHHe KpPOBJaell — COBOKYNHOCTh MepONpHATHIT 1O
pery.JMpoBaHuI0 oOpyuweHHH uau gedopmauuil Kposiau B Buipabo-
TAHHOM MPOCTPAHCTBe B LleAx ofecrneueHHs 6e30MACHOCTH H He0O6-
XOJUMBIX NPOH3BOACTBEHHLIX YCJOBHH B OYHCTHOH BblpaboTke.

YnpaBJieHue KpoBJell MOJHbIM O6pyIIEeHHeM 3aK/I07aercsd B He-
PHOJHYECKOM IO Mepe TOJABUIaHHA OUHCTHOro 3a6od oOpylieHHH
KpoBuaH. Paccrosnue or o7HOM JuHMH OOpylIeHHA [0 ApYyroil Hasbl-
BaloT uwarom o6pyuleHus. IIpH npuMeHeHHH NPOUYHBIX MeTaJiHye-
CKHX Kpene#l war oOpyueHnd 1,6—2 m. O6pyuieHHe KpOBJH IpoO-
HU3BOJAT B PEMOHTHO-NOATOTOBHTEJNBHYIO CMeHY IOJ PYKOBOACTBOM
JHUlla TeXHHUYeCKOro Hanzopa. Bo Bpemsa ob6pymieHHS KPOBJH NpOH-
U3BOJICTBO JIPYTHX paboT paspelllaeTcs TOJbKO Ha PAacCTOSHHU He
Menee 30 M or Mecra ofpymeHus. OOpyuleHHe NPOH3BOASAT, HAUHU-
Has ¢ HuxHeHl wactH JaBbl. Ha nJsacrax ¢ yraoM naneHHs MeHee:
15° MoxHO BecTH 06pylleHHe B HANpaBJEHHH CBepXy BHH3.

YrnpassieHHe KpoBJjefl 1acTHYHOH 3aKJAaAKOH 3aKjaovaercd B 3a-
OJIHEHHH BHIpab0TAHHOrO mpocTpaHcTBa GYTOBBIMH MOJOCAMH JJISE
moAaepxKaHus KPOBJIM, BCJe] 32 MOJABHTaHHeM 32605 ¢ OTCTaBaHUEM
Ha 3—4 M. Paccrosuue Mexay O6YTOBEIMH [OJOCAMH IO NajeHHIO



#H3mensiercss ot 3 40 12 M v Gepercs 43 yCJOBHSA, UTO MexXay 6yTo-
BLIMH MOJIOCAMH KDOBJS He ob6pyuranacek. [lopoay ans 6yToBhix mo-
Jioc J00BIBAIOT H3 LUTPEKOB MpH MOAPhIBKE KPOBJH HJH NOYBH HJac-
ta. [las npenoTBpaulenust oOpymieHHst KPOBJM BO BpeMsi 3amoJiHe-
#Husl BbIpabOTaHHOrO mpocTpaHcTBa OYTOBBIMH MHOJIOCAMH  4acThb
Kperu He M3BJ1eKalT, OCTABJAS B 3aKJaJKe.

YnpaB/eHue KpoBJjed MJIABHBIM ONYyCKaHHEM 3aKJi04aeTcs B TOM,
YTO KPOBJISA, nporufasich, CXKHMaeT CIeLHAIbHYI0 Kpelnb U ONyCKa-
€TCS Ha ITOYBY.

PaccMoTpeHHble Bhille CHOCOOBI yNpaBJjeHUs KPOBJeH peKoMeH-
Iyercst NpUMeHATb NMPH pa3paboTKe MOJOTHX maactoB. Ilpu paspa-
$0TKe KpPYThIX MJACTOB OOBIMHO NPHUMEHSIOT IOJHYI0 34KJalKy,
06pylileHHe, YAepXKaHHe KPOBJH Ha KOCTPax, NJaBHOe ONyCKaHHe
KPOBJIH Ha NOYBY.

[Tonnas 3akJgajka HaXOAHT NpHMeHeHHe NpPH pa3paboTke Kak
TOHKHX KPYTHIX NJAAcCTOB, TaK M TMOJOTHX MJacTOB, OCOGEHHO
"MOILHBIX.

[TonHoe ofpylueHHe NPOH3BOJAAT C IPHMeHEHHEM JepeBSAHHOH
opraHHoit kpenu, mocanouHod kpemd OKY, MexaHH3HPOBAHHBIX H
IIUTOBLIX Kperell.

Ilpu npuMeHeHHMH JepeBSHHOH opraHHOH Kpenu nepex obpylue-
HHeM KPOBJIH NAapaJijiebHO JHHHH 3a00s1 YCTaHABJHBAIOT ABYXpsa-
HuIfl opranuniii paa. O6pyulenne KpoBJAH NPOU3BOAAT NyTeM H3BJe-
YeHH# CTOeK Npu3aGofHOH KpenH H CcTaporo OpraHHOro psifa ¢ Io-
MOLIBIO CT&JbHOTO KaHaTa, NPUBOAHMOrO B JBHKeHHe CHellHaJbHOMH
nocajouHo# nebelKOH, YCTAHOB/JEHHOH HAa BEHTHJSLUOHHOM LITPEKe.

YaepxaHHe KPOBJH Ha KOCTPOBOH KpenH (KOCTpax) 3akJjoda-
eTCst B TOM, UTO MeXAY pfAAaMH CToek Npu3aboilHOll Kpend CTaBAT
JlepeBSIHHYIO KOCTPOBYIO Kpellb, KOTOPYIO He H3BJekawoT. B Brpabo-
TAaHHOM MPOCTPAHCTBE KPOBJS IOCTENEHHO ONYyCKAaeTCHd, JOoMaeT
CTOHKH, CXKHMAaeT KOCTPBI H JIOXKHTCA Ha IOUBY. YHDAaBJeHHe IJIaB-
HbIM OOGpylLIeHHEM OTJHYaeTcs OT cnocoba yAep:KaHHS Ha KOCTpax
TeM, YTO NIPH €ro NpHMeHeHHH 4acTb KOCTPOB H3BJeKaercs AJs IO-
BTOPHOTO HCIOJIb30OBAHHS, a KPOBJA ONyCKaercs Ha INOYBY, He 00-
pymascs.

M3 paccMorpeHHBIX cnoco60B HauboJsbllee NpHMeHeHHe MOJY-
YHJIO YIpaBJeHHe KpOBJsiefl NOJHBIM OOpylleHHeM H IOJHOH 3a-
KJIagKOH.

3.4.2. MEXAHH3ALHA BbIEMKH YIJif

BrleMKy yrjsi npOU3BOAAT MpH MOMOWM OYpOB3PBIBHEIX pafor, Me-
XaHHYeCKUM (BpPYOOBBIMH MallHHAMH, HCIOJHHTEJIbHBIMH OpPraHaMu
KOMOAaHHOB, CTPYroB, OyPOIIHEKOBBIX YCTAHOBOK, OTGOHHBIMH MOJIOT-
KaMH), THAPaBJIHUECKUM, MEXaHO-THAPABJHIECKHM H ADYTHMH CIIO-
cobamu. Bribop cnocoba BHIeMKH 3aBHCHT OT CBOHCTB YrJsl U BMe-
LAOWHX TOpOA, TpeOOBaHU, NPEeLbABASEMbIX K KauecTBY yrisi H



3aTtpaT Ha ero goObiuy. BrieMka BkJlouaer B ceGs HpOHECCH pas+
pYlLIeHHS NJacTa H NOTPY3KH VIV, KOTOPHE BHIMOJHAIOTCH OAHOM
HJIH pasHEIMH MAallHHAMH, OJAHOBDEMEHHO HJIH MNOCJeJ0BATEJIbHO B.
3aBUCHMOCTH OT TOPHO-Te0JIOTHYECKHX YCJOBHI H TEXHOJIOTHH OYHCT-
HBIX paboT.

BoiemKky yras O6ypOB3pHIBHBIM MeTOJOM NPHMEHAIOT NpH paspa-
60TKe MOIIHBIX H CpeAHell MOIIHOCTH KPYyTHIX nJaacroB. Ilpu stom
OTOUTHI yroJb JOCTaBJSETCS 1O OTKATOYHOIO FOPH3OHTA MOA JAei-
CTBHeM COGCTBEHHOrO Beca (CaMOTEKOM).

Mupokoe pacnpocTpaHeHHe MOJYYHJA BblEMKA YTV MeXaHHue-
ckuM crnoco6oM. Ee ocyuiecTBAfIOT MM B AJHHHBIX OYHCTHHIX 3a-
6os1x — naBax, HJAM B KOPOTKHX 3a60six — KaMmepax, 3aXOAKdX.
Ha npaktuke HauOosibliiee pacIpoOCTpaHEHHE TOJYYHJAH AJHHHBIE
ouncTHee 3a604H. B 3aBucumoctu or cmocofa BBIEMKH OUHCTHEE
3a0oH MOTYT HMeTb NPSIMOJHHEHHYIO HJH YCTYNHYIO (opMy.

Pasnnualor WHPOKO3axBaTHYIO HJH Y3KO3aXBATHYIO BBIEMKY.
upokozaxBaTHON Ha3bBAIOT BHIEMKY, TPH KOTOPOH paspylleHHe
YTOJBHOI'O MacCHBA OCYLIECTBJSIOT MOJOCAMH INHDHHON Gosee 1 M.

ITpu mupoko3axBaTHOIl BEHIEMKE BLIEMOUHYIO MAIUHHY, HMEIOILYIO
3axsar Gosiee 1 M, pacmosaraloTr Ha mouBe miacTa. Mexay Mallu-
HOH M KOHBellepOM yCTaHABJUBAKT CTOHKH HHAMUBHAYAJbHOH KpeIH.

BrleMKy, npH KOTOpOH paspylieHHe YrJsf NPOU3BOJAAT NOJOCAMH
LIMpHHOH MeHee 1 M, HashBalOT y3ko3axBaTHOH. IIpu y3kosaxsart-
HOH BbIEMKe paspyllleHHe yroJpHOr0 MacCHBA INPOH3BOAST HCIO.I-
HHTe.1bHBIM OPraHOM BbLIEMOUYHOH MAaIUMHBL, HMelOlleli 3axBaT 10
0,8—1 m.

PaspyileHHe yroJibpHOro nJjacrta B OYHCTHOM 3a00e MOKeT OCy-
II1eCTBJATLCS OJHOBpeMeHHO NO BceH aauHe 3abosi (dpoHTanbHas
BBIEMKA) HJH Ke B OJHON TOuKe, mepeMellaiouleficss BAOJAL OUYHCT-
HOTO 3a60s1 (¢aHrOBasi BEIEMKA ).

BosMoxkHa KOMOUHHpOBaHHAA BBHIEMKA, IPH KOTOPOH caMo3apy0-
Ka [Jacra IpoH3BOAUTCH B HampaBJeHWd NOABHTaHUsA 32604, a He-
MOCpeACTBEHHAsl BbleMKa — B TNI€PNEHAHKYJASPHOM HamnpaBsJ/eHHH.

DoJspiloe pacnpocrpaHeHHe NOJYYHJ1a BbleMKa YIasg OYHCTHBIMH'
KOMOBaliHaMH H CTPYTOBBIMH YCTAHOBKAMH.

OuyuncTHOH KOMOalH— 3TO MAalIUHA, BHIIOJHALLAS Olepa-
IIUH TIO OT/[eJieHHIO YTJjsi OT MacCHBa, e€ro paspylleHHe H MOTPY3KY
Ha 3a60fiHbIll KOHBellep. B oTeuecTBeHHO!l NMpakTHKe NMPHUMEHSIOTCS
KOMOaiHb ¢ OYPOBBIM, IIHEKOBBIM H GapabaHHBIM HCIOJHHTENbH bi-
MH opragaMu. Kom6ailiHbl pazJjiHuamoT no KOHCTPYKLHH, rafapuram,
IPOU3BO/IHTEJIBHOCTH, PACIIOJIOKEHHIO HCIOJHHTEABHBIX OPTraHOB OT-
HOCHTE/IbHO KOpHIyca W mpUHUUNy pabotel. OHH yCHEUIHO 3KCIaya-
TUDPYIOTCS TIPH BBIEMKe MMJI4acTOB MouiHocteio ot 0,45 1o 3,2 M ¢
yrjaMd najeHus jgo 90°,

KoHcrpykTHBHBIE 0CO0EeHHOCTH, NapaMeTpH KoMmOalfHOB H Cxe-
MBIl paboTH ONpefeasioT palHOHalbHYI0 06JacTh HX NpHMEHeHH:d
(Tab6u. 3.1).



Tatauua 3.1

¥ ne-
KouGafi e aacaon | nmera, | R

K 103 0,56—1,18 <§§ 0,63;80,71
BKT 0,55—1,00 < 0,

KA 80 0,7—1.0 <3 0.8
MK 67M 0,63—1,05 <20 0,8
2K52M 1,00—1,81 <35 0,63—0,80
KLHSM (l) 2———8,2 iig 0, 58~90, 63
70M ,4—0, = ,
Temn ! 0,6—1,5 45—90 0,9
K56MT 1,9—2,5 <156 2,0—3,4

Ha yskosaxBaTHBIX KOMGalHaX CO LIHEKOBLIMH, KOPOHUATLIMH H
6apaGaHHBIMH HCHOJHHTEJBHBIMH OpPraHaMH IOTPY3Ka YrJsl OCy-
LIECTBASETCH HCHOJHUTEbHBIMH OPraHaMu H CIEUHAJbHBIMH TO-
IPY30OYHBIMH YCTPOMCTBAMH B BHJE JIEMEXO0B, NMOAMNOPHLIX U NOTPY-
30YHBIX LIHTKOB.

Hapsny ¢ komGafinoBofi npu no6riue yris B JJMHHBIX OUHCTHBIX
3a00sIX MOJyuHJa PacHpocTpaHeHHe CTpyroBasi BeleMka. CTpyroBas
YCTAaHOBKA COCTOMT M3 CTPYra, BeDXHEero M HHIKHEro NpuBoja, Ts-
TOBOI LenH, 3a60iHHOr0 KOHBefiepa, THAPO- U 3JeKTPOOGOPYAOBaAHHS.

CrpyroBas BbleMKa 3aKJ/IOYaeTcss B CKAJBIBAHHH CTPYIrOM MpH
JABHEHHH BOJb 3a608 cTpyxKH yris. CTpyroM mpou3BOIAT ¢GpOH-
TaJbHYIO BBIEMKY YIJf Y3KHMH moJocaMu Ha ray6uny 30—150 M.
IMorpyska orbutoro yrisi Ha KoHBefieD OCYLHeCTBJASETCS KOPNyCOM
crpyra. Kpome paspyileHust yrjs M ero Norpy3kH Ha KoHBeliep B
UK paboT no BHeMKe BXOAAT TakXKe KpelJjeHHe 3abos H nepe-
JBHXKKa KOHBeliepa.

Ha yronpHbix maxrax /s BBIEMKH yIJis MCHOJb3YIOT MeXaHH-
3UPOBAHHBIE KOMILJIEKCH. B Hacrosimiee BpeMs CO3ZaHBI U NPHHSATHI
K CepHHHOMY NpPOM3BOJACTBY MeXaHH3UPOBAHHLIE KOMIJIEKCH JJisl
OTPaGOTKM IJIACTOB CO CJIOKHBIMH TOPHO-TEOJIOTHYECKHMH  YCJIO-
BHSIMH.

3.5. CUCTEMbI PABPABOTKH YTOJIbHbIX
MECTOPO)XIEHHUHA

3.5.1. KIIACCU®HKAILIUS CUCTEM PA3PABOTKH YTOJIbHBIX
MECTOPOKEHUA

CHcreMolt paspaGoTKH yroJbHOTO MECTOPOK/EHHS Ha3LIBAIOT yCTa-
HOBJIEHHBIH Il NaHHBIX TOPHO-Ie0JIOTHYECKHX YCJIOBHH H TPHHATBIX
CPelCTB MeXaHH3allHU OIlpefeseHHBIH TOPSAAOK BeJeHHS HOATOTO-
BHTE/IbHBIX H OYMCTHHIX pPaboT, VYBA3AHHHIH B NPOCTPAHCTBE H
BpeMeHH.



B GoJblinHCTBEe NpeNJIOKEHHBIX KJacCH(HKAUHE CHCTEM NOJI-
3eMHOIl pa3pabOTKH yroJbHBIX MecTopoxxaeHud (akax. JI. JI. Lle-
BsiKoB, npo¢. B. M. Bokuil) 3a ocHOBHOII K/aCCH(pHKALHOHHBII HPH-
3HaK NPHHAT NOPALOK NPOBENEHHS OYHCTHBIX H MOATOTOBHTENbHBIX
BbipabOTOK, HX B3aHMOCBA3b BO BPeMeHH H HpocTpaHcTBe. IIpH
3TOM, KaK MPaBHJO, OTAENBHO PacCMaTPHBAIOTCSH KJACCH CHCTEM
pa3spabOTKH IJIACTOB TOHKHX H CpelHeH MOIIHOCTH H MOIUHHIX,
B nocsenHux, B CBOIO ouepelb, BbIAE/AIOT IMOAKJIACCHl CHCTEM pas-
paborku Ge3 JeJieHHs IJ1aCTa Ha CJOU H C JeJeHHEM.

PaccMoTpHM cokpalleHHYIO KJacCHPHKAOHIO CHCTEM MNOA3eMHOI
paspaboTKH YyTrOJBHBIX MECTOPOXKIEHHH.

A. CucreMbl pa3paloTKH TOHKHX H CpelHell MOIHOCTH AJIACTOB.

I. CnjoIIHbBIE CHCTEMHL.

11. CtonboBeie cucTeMBbI,

[1I. KaMepHble CHCTEMBL.

1V. KoM6HHHPOBAHHLIE CHCTEMBI.

B. CucreMsl pa3pafoTKu MOIIHBIX IJ1aCTOB.

CucreMBl pa3paboTKH MOILHBIX I1J1aCTOB (e3 AesJeHHS Ha CJOH:

I. Cton60BEIE CHCTEMHL

11. KamepHBle CHCTEMEL

I1I. KoM6HHHpPOBaHHEIE CHCTEMBEI.

CucreMBl pa3paGoTKH MOLIHBIX MJACTOB € Je/eHHeM MJacTa Ha ¢JoH
(c0eBble CHCTEMBI) :

I. HaknOHHBIMH CJIOAMH.

I1. TopusoHTaNbHBIME CJIOSMH.

I11. TlonepeyHo-HAKJIOHHBIMH CJOSIMH.

IV. Komb6unupoBaHHbIe.

B mnpuBeneHHo#i knaccuduKaUMU He YKa3aHbl IPYIHIB CHCTeM,
XapaKTepHbLIM TNPH3HAKOM KOTOPHIX fBJfAercd ofliee HampaBJ/ieHHe
nepemenieHnus (IOABUraHus) (HPOHTA OUHCTHHIX 3a6oeB (B mpelenax
3TaKa HJM [AHeJH) MO OTHOIIEHHIO K 3JeMeHTaM 3aJjeraHHs ImJjac-
T4: MO NPOCTHPAHHIO, BOCCTAHHIO, MAJEHHIO, AHATOHAJBHO K IpO-
crupanuio. IIpu fejieHHH cHCTeM Ha I'PYNNEl YYHTHIBAIOT CHOCO0 yII-
paBJ/ieHHsI TOPHBIM [aBJeHHeM: oOpylleHHeM HJIH MJABHLIM ONMyCKa-
HHeM BMEINAIIUX MOPOJ, 3aKJAaJKOIl OYHCTHOIO TPOCTPAHCTBA.
OTH NpH3HAKH OKA3bIBAIOT BJHAHHE Ha obllee KOHCTPYKTHBHOE
oopMeHHE CHCTEMEl H ee TeXHHKO-3KOHOMHUECKHe IM0Ka3aTesH.

3.5.2, CINIOLWUHBIE CHCTEMbBI PA3PABOTKH

CrjomIHBIe cHCTeMBl paspaboTKH XapaKTepH3YIOTCS OJHOBpeMeH-
HBIM BeJeHHeM OUHCTHBIX H MOATOTOBHTeNBHBIX paboT B npenesax
3TaxKa BLIEMOYHOIO IIOJIS HJH sSpyca B OJHOM HampasieHHH (OT
6peMcHeproB, YKJIOHOB HJH KBEPULJIATOB K IPAaHHIAM BBLIEMOYHOIO
noJist). O6sacTh MPHMEHeHHs] CHCTeM — TOHKHE IIJIacTH, pexe IJjaac-
TH CpedHe#l MOIMHOCTH C JIOOBLIMH YIJ1aMH HajeHHs, CBEpXKaTerop-
Hple 110 Ta3y M CKJOHHBEIE K BHE3alHbIM BHIOpOCaM yris u Trasa



Puc. 3.19 Cnaouinasi cucre-
Ma pa3paloThkH Ha TOHKHX
KPYTbIX niacrax  Jasa -—
ITax C NOTOMKOYCTY THOR
tdhopmoii 3abos

I — KBepmtar 2 — 3TaXHBIil OT-

- o— KaToulLld WTpeK, 3 — neub, 4 —
Y npocek 5 — BEHTHJAAILHOHHAA
“‘ neub 6 — 3TaAlbIH BEHTHISLHON-
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0JACTHl, ¢ NOPOAAMH KDOBJIM, B KOTODPBIX BO3MOXHBI NPOXOAKA H
nojjep:aHue BbIpaGOTOK MO3aJH OYHCTHOI'O 326051 B 30HAX HHTEH-
CHBHOI'O BJIMSIHHSI TODHOI'O AaBJIeHHS.

Bapuaur cniowHoH cHcTeMbBl pa3paboTKH JaBa-3Tax (apyc)
XapaKTepHu3yeTcs HaJHudeM OAHOIO NpsiMOJHHeHHOTO 32605 (/1aBbl),
PACIOJI0XKEHHOr0 MO JIHHHH MaAeHHs miacTa. DTaxHbIE OTKaTOUHBIH
H BEHTHJ/ISLHOHHBII IITPEKH HPOXOASAT OT KalHTaJ bHOTO GpemcOepra
(ykaoHa) u Ha paccrosiHuu 40 M OT Hero COegWHSIOT paspe3Hoi
NeybIo.

DTaxHBbIl OTKRATOUYHBIH LITPEK B 3aBUCHUMOCTH OT YCJOBHIH pas-
paBoTKH B Leasx obecledeHHss MaHeBPOBBIX OmepalHuil TPaHCHOPT-
HBEIX CPEICTB MOXKET OllepeKaTh JaBy Ha paccrosiHie He MeHee 50 M.

Pa3paboTky kpyTHIX TOHKHX M CpeiHell MOIULHOCTH TJaCTOB
(10 1,5 M) ¢ q0600 yCTOHUHMBOCTBIO GOKOBBIX IIOPOJ U FA30HOCHO-
CTbIO OCYIIECTB/SIOT CIVIOIIHBIMH CHCTeMaMH paspaloTKH JiaBa —
3Ta)K C MNOTOJKOyCTymHbiM 3aboeM (puc. 3.19). DraxHble WITPEKH
NpH TIOATOTOBKE YJacTKa IPOXOAST B 00e CTOPOHBI OT 3TaXKHOTO
kBeplusiara. Ha paccrosimun 10 M oT KBeplujara npoxoJaT KOpPOT-
KYIO [eub, OT KOTOPOH mapa.ebHO IUTPEKY — IPOCEK.

O4YHCTHYIO BBIeMKY BeiyT OTGOHHBIMH MOJOTKAMH — yCTYNamu
BoicoTOH 8—20 M. Onepexenue 3a00d OTKATOYHOIO UITPEKA OTHO-
CHTeJbHO MAarasuHHOro ycTyma npuHuMaiT 50 M. OxpanHble LeJIHKH
YISt MOTYT OCTaBJAATH Kak IMOJ OTKATOUHBIM, TAK H BEHTH.IAILHOH-
HBIM IUTpekavH.

[pu pazpaboTke KPYTHIX TIACTOB IUMPOKO TPUMEHSIOT CIIOWI-
HYIO CHCTEMY € NOTOJKOYCTYIHBIM 3a00eM 6e3 oCTaB.eHHS IIeJHKOB
HaJ OTKATOUHBIM LUITPEKOM.

Ha moacrax, BecbMa OnacHBIX MO BHE3AMHLIM BLIGpOCAM YIJs
U Tasa, NpH OTCYTCTBHH Mep MO 34lUuTe NPHMEHSIT CIJOLIHYIO
cHCTEMY pa3pabOTKH ¢ NMOUYBOYCTYNHEIM 3aboem. B atom cayuae

oudcTHONl 3a00ifl paszienaroT Ha 3—6 ycrynoB aanHOH 20-—40 M
Kax B,
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Puc. 320 CnjowiHas cuHcrema paspa-
6OTKH KPYyTOro IL1acTa C MNpPsivOJHHeH-
Holl dopMoil sabos:

1 — oTkaTouHBIl WTpeK; 2 — HAaZUITPEKOBBIH
YroabHbIH LEJHK, 3 — OOpYLIeHHBIE NOPOAbI
KpoBAH 4 — BeHTHJASIIHOHHBIH WITPEK § =~
TAroBad JjeGe1ka ¢ AHCTAHUHOHHBIM YIpaBJe

Puc 321 Cnnomnasa cucreMa pdcpa-
GOTKH II0JIOTOrO 1JacTa ¢ MNpoBeleHil-
€M yuyacTKOBbIX GpemcOepros no Bhpa-
60TaHHOMVY TNIPOCTDAHCTBY

! ~— BeHTHJSIUHOHHBIA ITpeK 2 — O4YHCTH €
3aton J ~— NPOMCAKYTOYHBIH UIrpek, 4 =«
AIOICKON A0N0K, 5 — 34acTKOBLIA Opevcbept,

HMeM 6 — HHWa, 7 — Y3KO3aXBaTHBIH KOM
Bank THMa <:ievm», &8 — KOCTpOBasd Kpemnb,
Y — VIA2CNYyCKHASA Teub

6 — OTRATOUHBIH LITPeK 7 — XOMOK & — Pd3-
pPe3HBIL NEUYH Y — KaMHTadbHbI OpLmcOepr

Ilpu ncnosap3oBaHun KOMOAHHOB M CTPYrOB B COYeTAHHH C HHIH-
BHIya.IbHBIMH H MEXaHH3HUPOBAHHBIMH KpeNsIMH Haxo0,lHT INpHMeHe-
HHe cHCTeMa pa3pabOTKM J1aBa — 3Tax ¢ npsiMoJuHelHol dopMoli
3abost (puc. 3.20). JlaBa maunofi 80—130 M HakJoHeHA K JIHHHH
mpoctupanus nod yraom 5—10°, BeseacrBue uero obecrmeunpaercs
HaJexKHblll KOHTaKT KOMOalHAa ¢ yroJabHbIM 3a0eM, YMEHbUIAITCs
CKOpPOCTb JBHKEHHS OTGHTOrO yrJsi 1O NOYBe IJIaCTa H HHTEHCHB-
HOCTb mblleoBpasosanus. Hulia B BepxHell 4acTH 11aBbl MpejHa3Ha-
ueHa 1/ MOHTa)ka KoMmOalHa.

B nuxnell vactu saBbl 3260l ABHKETCS C ONepe:KeHHEM, H MpH
stoM obpasyercs Mara3usHB ycTyn. B Hem Hakam.iuBaercst yro.s,
KOTOpHIH BHINYCKAIOT uepe3 JIOKM MO Mepe MOAX0AAa TOE3/0B C TO-
POXKHHUMH BaroHerkaMu. Pasmepn! marasundoro ycryna a0 20—
25 M no BoccraHui H g0 10—I12 M 1o mpocTHpaHHIO M.1acTa



Puc. 3.22. Cnnomnasi cucreMa paspa-
OOTKH KDYTHIX IJIACTOB C JeJeHHeM
3Ta)Ka Ha MOJA3STAXH C TPaHCHOPTHPO-
BaHHEM YIJsi H3 BepXHeH JaBbl yepe3d
nepeioBOH CKarT:

I — 3Ta)KHBI OTKAaTOUHMLIT 1WITPeK; 2 — 314 K-
HbIl BEHTHAAUHOHBIA 1ITpeK; J—4 — mpone-
JRYTOUHbIC WITPEKH; 5 — yrJIechyCKHOH CKAaT:
6 — NpoceK; 7 — meyb, [/ — HHXKHUH MONA3TA K}
/] — BepXHHH MoA3TaK

B 3aBHCHMOCTH OT KOHKPETHBIX TOpPHO-IeQJOTHYECKHX YCJAOBHIR
OXpaHy WITPEKOB, NPOIAEHHBIX 110 I1ACTY, OCYIUECTBISIOT HeJHKaMIE
yrast (pasMmepnl mo maieHuHio 8—I12 M, no npocrupanuio 5—6 M),
KOCTPOBOI HJH KyCTOBOH Kpenblo, [10.1€BYI0 NOATOTOBKY NPHMEHSIOT
Ha NJacTaX, CKJIOHHHIX K CaMOBO3rOPaHHIO, OMACHBIX MO BhIfpocam
yrasi u rasa, co ciabbiMH GOKOBBIMH nmopoaaMu H nouBamu. [Tose-
Bble LITPEKH PacnoJiaraioT B MOYBe IJIaCTa Ha paccTogHuu 5—20 M
OoT Hero. JlaBy €O IUTPEKOM COeIWHSIOT re3eHKaMH, NPOXOAHMbIMH
OypOB3PHLIBHLIM CNOCOGOM HJAHM C NMOMOUIBID O6ypOcOOeUYHBIX MAMIUH
Ha pacCTOsAHHH 5—8& M OIHH OT ApPYroro.

BeHTU,1LHOHHEE LITPEKH [IPOXOAAT MO 3aBajdy, OCTaBJAsAs
OXpaHHBIe LEJHKH YrJf, HMelollHe pasMepnl 10 MajeHH0 6—8 m,
O NPOCTHPAHHIO 4,5—5 M, Ujad 6YTOBBLIE MOJOCHL.

Hast CILIOIUHBIX CHCTeM pa3paboOTKH XapaKTepHO JejeHHe 3TaXKa
MO MajeHHI0 HAa MOJASTAXH, a IO NPOCTHPAHHIO — HAa BHIEMOUYHEIE
noJisi. BelemMouHoe mose mpexcrasaser co0ofl yacTe 3Ta)xa, pacrno-
JOXKEHHYIO MeXJy ABYMA cocelHuMH OpemcOepramu. Yamie Bcero
YHCJIO TIOA3TAXKe He npeBLIIaeT ABYX-TPeX, B KaXKIOM H3 KOTOPHIX
HaxoAHTCS OJAHH OUHCTHOH 3a601H.

CnuiomiHble cHCTeMBl paspaboTKH ¢ MpoBejeHHEM NepedOBHIX
yuactkoBblX 6pemcOepros (puc. 3.21) mpuMeHsioT npu paspaboTke
KPYTbIX MJ4CTOB MOIIHOCTbIO 1-—3 M C HeyCTOHUHBHIMH GOKOBHIMHA
nopoaamu. IIpu 3TOM BapHaHTe CHCTEMBl CHHXKAIOTCH 3aTpaThl Ha
106bLYy nOoJe3Horo HckonaeMmoro, obecrneunBaercs YCTOHYHBOE CO-
CTOSIHHEe TOPHBIX BHIpA6OTOK, NPOHAEHHBIX MO YTrOJBHOMY MAaCCHBY.
Onepexenne OYHCTHHIX PaBOT B BEPXHHX NMOAITAXKAX OTHOCHTEALHO
HIXKHHX cocraBaser 15—30 .

BesenctBue cHibHOrO nhlsieoGpa3soBaHHA B HHXKHeH JaBe [1Jst
nepenycka YrJs B HHXHEM IOA3TaxKe 00pa3yloT NepeLoBOd yrie-
CIYCKHOH CKA4T, B KOTOPOM IpelyCcMATPHBAIOT OTHEJEHHs AJS yris
H BEHTHJISLHH.

CnsomrHas cucteMa pas3paGoOTKH C JeJeHHeM 5Ta)ka Ha IOA3Ta-
JKH H NpOBeleHHeM y4yacTKOBBHIX 6peMcOepros B BhipaboTaHHOM Ipo-



CTPAHCTBe TNpPHMeHsieTcsl NpH pa3paboTKe MaacToB MONIHOCTBIO 10
1,2 M, BBICOKOTA30HOCHBIX, CKJIOHHBIX K BHE3aNHBIM BhIOpocaM yras
H Ta3d, C re0JOTHYECKHMH HapyUIEHUSAMH, He NO3BOJISIOIIUMH HMETh
pauHEbe AaBel (puc. 3.22). B atoM BapnaHre 3a60if HHXKHEro moji-
sTaxka onepexaer 3a6Goii BepxHero. [lJsf Kaxioro moisraxka Hpo-
BOOAT CAMOCTOSITeJbHbIE TIOA3TaXHble NITPEKH C OCTaBJeHHEM MeX-
Ay HHMH LEJMKOB yris., ECAH maacT CKJOHEH K CaMOBO3ropaHHio,
TO BEHTH/ISALHOHHBIE CTPYH DPasAeqsioT OyTOBOH NOJOCOH, BO3BOIH-
MOH MEXAY BEHTHJSUHOHHBIMH M OTKATOYHLIMH TOA3TaXKHBIMH
mwrpekamu. [Ipu 3TomM BapHaHTe CMJIOIIHON CHCTEMBI pa3paGOTKH
OTCYTCTBYIOT 3a60H H olepexaroline MOArOTOBHTEIbHbIE BBHIPabOT-
KH, OJHAKO NpOBeJeHHe M TOJJep:KaHHe yyacTKoBoro 6pemcbepra
B BLIpabOTAaHHOM IPOCTPAHCTBE OTJHYAETCS BBICOKOH CJI0KHOCTHIO,

3.5.3. CHCTEMbI PASPABOTKH JJHUHHBIMH CTOJIBAMHU

OcoGeHHOCTbIO NMPHMEHEHHA 3THX CHCTEM HBJAeTCE He3aBHCHMOe
BeJleHHe OYHCTHBIX H MOATOTOBHTEJNBHHIX pafoT B Npeienax paspa-
6aTbIBAEMOrO IAXTHOTO MOJISI.

Cucremy uesecoo6pasHo NpHUMEHSTh IIpH pa3paboTKe YroJbHLIX
nJaacroB momuoctsio ot 0,8—1 no 3,5 M, Koria KoJHYeCTBO NMYCTHIX
NOPOA H3 INOArOTOBHTENbHBIX 3a60eB 3HAYHTEJbHO COKpAILlaeTcs.
Ilpn yraax mageHus naacra no 12° cienyer NpHMEHSITh CHCTEMH
paspabOTKH AJHHHLIMH CTOJI0aMH MO NAaJeHHIO (BOCCTAHHIO), & NPH
yraax 6osee 12° — QJMHHBIMH CTOI0AMH 10 INPOCTHPAHHIO HJH
cT0J06aMH N0 NajeHHIO C UHTOBLIMH NePEKPBITHAMH.

InuHa naBb He foJkHA npeBbimath 100—130 M ucxoas u3 yc-
JIOBHH NpPOsIBJIEHHS] TOPHOTo AaBJieHHA. [lJHHA BHIEMOYHEIX CTOJI60B
Moxer pocturatb 1500—2000 m.

[ToaroroBurenbHble paGoOTHl 3aKJIOYAIOTCS B IIPOBENAEHHH BHIpa-
60TOK (BEHTHJAUMOHHBIE M OTKATOUYHHI HIiTpekH, OpeMclepru H
YKJIOHHI, TIPOCEKH) Y3KHM 3a00eM IO IJIACTYy II0JIe3HOTO HCKOIaeMo-
ro. Te yuacTkH, KOTOpble B pe3y/bTaTe BeleHHS OYHCTHHIX paboT
OKAa3bIBAIOTCS B BHpaGOTAHHOM IPOCTPAHCTBe, moramalorcs. [Ipn-
MEHSIeTCSl ITAXKHasi maHe/bHAs M IOTOPH3OHTHAS MOAFOTOBKA. Q6HIU-
HO 3Tax JeJAT Ha JBa, pexe TpH Noxataxa (moawbspyca). Ilpu
3TOM OTpaGOTKY BepXHHX NOJA3TaxKell OCYLIECTBJSIIOT € ONepexKeHHU-
eM HHXKHHX Ha 20—30 M. IIpu orpa6GoTKe BHIEeMOYHLIX [OJiedl OJIHH-
HBIMH CT0/16aMH 10 NaJeHHIO0 (BOCCTAHHIO) B KaXAOM yyacTKe pac-
NoJlaraloT OAHHADHble HJIM CIapeHHble JaBb. TpaHCHOpTHpOBaHHe
yIJg NPOH3BOAST B HAIpABJEHHH JABHKEHHUS 3a060s.

B HapesHrle paGoTH BXOAHT Hape3Ka paspesHbIX Medeld, OT KO-
TOPHIX BeAyT OYHCTHYIO BbhleMKYy. PopMa OUYHCTHHIX 3af0oeB INpH
CTOJIOOBBLIX CHCTeMaX: MpsAMOJIMHeHHAs, HOTONKOYCTYNHAA HJAH TOY-
BOYCTYTIHAS.

OuncrHbie paboTH B JlaBax BKJIOYAIOT BLIEMKY YIJs, AOCTAaBKY,
KpemnJeHue 3a00s1, IepeHOCKY KOHBeliepa, KpelsieHHe H yIpaBJieHHE



KpoB.ief, 1OCTaBKy MaTepuaiob H 00OpyAOBaHHsA, BCIOMOraTe bHble
paboThl

Hcnosib3oBaHue KOMIIEKCOB 0GOPYAOBAHHSA, COCTOSILIHX H3 KOM-
Gaiina (cTpyra), mepeiBHXKHOTO KOHBeHepa M MeXaHH3HPOBAHHOII
KpelH, N03BOJseT [0 Mepe BBIEMKH yrJas KOMOGaHHOM InoouepeaHo
C NOMOIUBIO JOMKpPATOB IepeiBHraTbh CeKLHH KpellH, NepeKphiBast
obHaxeHHoe mnpocTpaHcTBo 3a60st snaBbl. [IOMHMO mnepeABHKeHHS
CeKLHI KpemH, ¢ MOMOIIBIO THAPOAOMKPATOB NEpeABHUTAIOT KOHBeli-
ep mo Bceill AJHHe JiaBpl BMecTe ¢ KOMOAHHOM B HOBOE MNOJIOXKEHHE.

BriemMka ¥ HaBajAKa yras Ha KOHBeHep MOryt ObITh MeXaHUW3H-
POBAHBL C NOMOLIBIO CTPYTOBOH YCTAHOBKH.

K nocrouHctBaM cT0100BOI CHCTEMB paspaGOTKM OTHOCHT: He-
3aBHCHMOCTb TIDOBeleHHS [OATOTOBHTENBHBIX H OUYHCTHBIX pador
npu orpaboTKe BBLIEMOUHBIX NHOJell; HH3KHE 3aTpPAaThl HA NMOAAepHkKa-
HHe BbIeMOUYHBIX BBIPAGOTOK H XOpOllee HX COCTOSHHE B IipoLecce
OUHCTHBIX paboT; 3a0aroBpeMeHHOE NPOBeJeHHe MOATOTOBUTE/bH bIX
BLIpabOTOK, TO3BOJIAIOLLEE TIONYUYHTh JONOJHUTENbHbIE Pa3BedOUYHbIe
IaHHbie 0 repOTHUYECKHX 0CODEHHOCTSX paspabarsiBaeMoro mjaacra,
ofeclieudTh MNpeABAapUTE/IEHOE OCylueHHe OOBOJHEHHBIX YYacTKOB,
CHH3UThH KO./I[UECTBO MeTaHa B OYHCTHBIX 320051X, YJAYULIHTh TeMIile-
paTypHbI!l pEeXHM B IIaxTe NpU BeJeHHH paboT Ha raybOKHX TOpH-
30HTaX; BO3MOXKHOCTh IOTAlLIeHHS BLIEMOYHBIX BHIPAaBOTOK HaCTAMH
Nno Mepe MOABUIAHUS OUYHCTHBLIX 3a60eB, uTO obecrneynBaeT peryJasip-
HOCTb H3BJIeYeHHS MeTaJNHUYeCKOH KpeNH; yMeHblIeHHe yTeyeK BO3-
Ayxa; npd paspaboTKe CaMOBO3rOpPamOLIUXCS YIJeH BO3MOXKHOCTb
H30JSIIHH 0UaroB MOXKapoB B BhipaboTaHHOM npocrpancrBe. K He-
Jocratkam: 6oJbliof 00beM INOArOTOBHTENbHO-HAPE3HHIX pabor;
foabliiHe pacxOAbl HA NPOBETPHBAHHE NMOATOTOBUTEJIBHBIX BhIpado-
TOK, TaK KaK OHH 3HAuHTeJbHO yaaJjeHbl OT 3aboeB; Go./blIue mep-
BOHA4aJbHble 34TPaThl HA TOpHBIE PAabOTHL

CucreMa pa3dpaboTKH AJHHHBMH cTOJ6AaMH 1O
npocrtupaHuio 6e3 pasjleJeHHs 3Taxa Ha NOA3TaA-
XK H. CHCTEeMYy NPUMEHSIOT IIPH JJIMHE KPbIJbEB IIAXTHOIO HOJsT 2—
2,5 KM, MOHIIHOCTH IJjacra a0 3,5 M M 1oJorom saseraduu. o Ha-
4yasna OYHUCTHLIX paloT B 3Ta)Ke NPOBOAAT OTKATOUHLIM W BEHTHJA-
LUVOHHBII LITPEKH C MPOCeKaMH 10 I'PaHULUBL WAXTHOrO 1o.si. Belem-
KY VrJisi npousBoasT B oO6paTHOM MOpsiAKe — OT TPAHHLU LIAXTHOTO
noas K crBoay (puc. 3.23). Ilpu orpaboTKe TOHKHUX MJaCTOB 3TaxK-
Hble IUTPEKH C LeJbI0 OCTABJIEHHS NMOPOJEl B LIAXTe MPOBOAAT IIH-
pokum 3aboeM. K MoMeHTYy OKOHUaHHusI OTpPaGOTKM EPBOTO 3TaxKa
0. 1%€eH GblThb MOATOTOBJEH BTOPOM, JJs 3TOr0 NPOBOJAAT 3TAXKHBIH
OTKATOUHBLIA IITPEK C npocekoM. B kauecrBe BeHTH/SIHOHHOIO
ITpeKa MOXKeT OBITh HCMNOJIB30BAH OTKATOUHBLIH IITPEeK I11ePBOro
3Taxa, MHOrJAa AJs 3TOH Ledd TNPOBOAST HOBLIY BEHTHJASALMOHHBIN
mrpek. BrlcoTy 3Taxka npu atoil cHcreMe NpPHHHMAKT B Opelaenax
150—300 wm.

CucrteMa pa3paboOTK¥M AJHUHHBMH cToabaMH 0O
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Puyc. 3.23. Cucrema paspaGorku Jauu-  Puc. 3.24. Cucrema pa3palOTKH AJHH-
HEIMH CTOJIGAMH 1O IDOCTHPAHHIO Ge3  HEIMH CTOJGAMH N0 TMPOCTHPAHHI ¢

pasaeneHHs 3Ta)Ka Ha MOJ3TAXKHU: BBIeMKOH CTONGOB K 3aaHeMy OpeMmc-
I — BEHTHJNALMOHHBIA WITpeK; 2 — 3aGoil — Gepry:

JaBa; 3 -— oOGpylleHiioe TNPOCTPAHCLTBO, 4~_ 1, 2 — GpemcGeprn ¢ xoaxamu: 3 — 3adoft —
MPOCeK; 5 -— OTKATOUHBIM WTpeK; 6 -—MNeYH;  gapa 4 — 3TaHBI OTKATOUHLI LITpEK, 5 —
7 — BEHTHJSILHOHHAS c6olika; § — Hampasie- pocek. 6 — MOASTAXKHBIE IMTPEK (MIpoMescy-
HBUe OYHCTHOH Bbievku, [/, [/, I/1 — 3Ta)xn TOUHBII WITPEK C NPOCEKOM)

NPOCTHPAHHIO C pPa3AeJeHHeM 3Tax)a Ha MOI3TaXKH
(npu moJioroM W HaKJOHHOM majeHuu maacra). Koraa Bricota 3ra-
»Ka 3HAUHTEJIhHO IPEBLILIAET AOMYCTUMBbie Tpelesbl pauHOHaJbHOH
JJTHHBL J1aB, ero JedsT Ha noAsraxu. Ilo mpocTHpaHuio 3Tax Jde-
JST Ha BHIEMOUYHBIE T0J1s1, 0OCAyKHBaeMble IPOMEXYTOUHLIMA OpeM-
cOepramu. CyuiecTBYIOT TPH OCHOBHBIX BApHaHTa CHCTEMBI paspa-
60TKM AJHHHBIMH CTOJ6AMH C pasjesieHHeM 3Ta)a Ha NOA3TaXKHU:
JJIMHHBle CTOJMOLI MO NPOCTHPAHHIO € BHIeMKOil cTOJ00B K 3aiHeMy
6peMcOepry, kK nepeiHeMy OpemcOepry, ¢ ABYCTODOHHMMH OpeM-
cOepram.

[TpumeHnsiss cucremy pazpabOoTKH AJHHHBIMH cTOJ0aMu 1O TPO-
CTHPAHHIO C BHIEMKOH CTOJ00B K 3aaHeMy OpemcOepry (puc. 3.24),
0T KamuTaJabHOro OpemcOepra u XOAKa NPOBOAAT 3TAXKHbIE OTKATOU-
HBIfl ¥ BEHTH/SLHOHHBIN HITpekH ¢ mpocekamu. Ilocae mposenenusi
3TaXXHOrO OTKATOYHOro LUTPEKa HPOBOAAT NPOMENKYTOUHHIH OpeM-
cdepr, ¢ XOAKOM, OT KOTOpPOIO — MPOMeXyTOUHBIH UITPEK ¢ mpoce-
KOM. DTOT IUTpeK NPOBOAAT A0 I'PAHHUI BHIEMOUHOIO NO.Js, Tle Ha-
pe3aloT mneub B BepxXxHeMm mnoAastaxe. lng coXpaHeHHsT OTKAaTOYHHIX
HITPEKOB H y.100cTBa NpoBeTpuBaHUSA 3a00eB B MepHO] HX NpoBeje-
HHUS HaJ LITpeKaMH OCTABJAKT INpeJoXpaHHTeJbHble LEeJHKH YI.i4,
o6pasyeMble IyTeM NPOBeJeHHs NapaJjejlbHO LITPeKaM cleluuasb-
HBIX TIPOCEKOB Ge3 NoAPLIBKH GOKOBHIX mopold. OTKaToOuHblEe LITPEKH
H NPOCEKH COENHHSIOT NMeYaMH,

[locne mpoBejeHMs! IOATOTOBHUTENBHBIX BHIPAGOTOK B BbieMOU-
HOM mo.1e 00pasyloTcs AJHHHBIE cTOJ0L MO npocTHpanuio. Ouncr-
Hble paboTbl HAYMHAIOT H3 Da3pe3HOH Neud BepxHero MojATaxa B
HampaBJeHHH K 3aiHeMy Opemc6epry. s Goabluefl yCcTOHYHBOCTH
KDOBJIM CO37a10T JIOMaHYIO JTHHHIO 3a00eB: OUHUCTHbIE PabOTHl B HUXK-
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N OnsoBpeMenso B pabote
>4 (B Kpelle 3Taxka) Haxo-
nsTcst gBa  OpemcOepra.
Puc. 3.25. Cucrema paspaGoTKH HJHHHBIMH Pa3Mepe BHIEMOYHBIX O~
cToAfaMi MO TMPOCTHPAHHIO [PH NAHEIbHOM .
CnocoGe MOATOTOBKH CNAPEHHBIMH JaBAMH: nei  cocrapiagior  600—
1 —ctBoJi; 2— spycHBIf WTpeK; 3 — BHIEMOYHBIN 700 M.
wTpek; 4, 5 — maHenbHBIA GpeMcGepr ¢ XORKOM Vrolb U3 JAaBH HUXKHe-
ro NnoisTaxka Imo MpOCeKy
H yrilecnycKHOH TleuH NOAAI0T K NMOTPy30YHOMY NYHKTY Ha 3TaxK-
HOM OTKA4TOYHOM UWITpeKe M JAajee NO MITPeKy, KanHUTaJbHOMY
6pemcOepry H rJaBHOMY OTKaTOYHOMY HITPEKY K CTBOJY.

PaboTnl ocymecTBasiiOTCS B pa3HbIX BHIEMOUYHBIX NOJAX € ca-
MOCTOSITE/IBHBIMH OpemcOepraMu M NOTPY30UYHBIMH NYHKTAMH, 4YTO
MPHBOJUT K HOJHOH 060CO6J/ieHHOCTH OYUCTHREIX paboT OT MOAr0TO-
BHTE/bHBIX.

HegocraTtkamMu CHCTEMBL SBJASIOTCA: HeGIATONPUATHBIE YCJIOBUS
nonjepxanust GpemcOeproB ¢ XOAKAMH H SHAUHTEJbHBlE NOTEPH
yrias B LEJHKAX OKOJO IMPOMEXYTOUHBIX OpemcOepros; NpH paspa-
60TKe CaMOBO3rOPAIOUINXCA YrJell 3TH HOTEPH B LEJHKAX MOLYT
CJIYKHTb OUaraMu MOXapoB.

Cucrtema pa3paboOTKH AJUHHBMHE cTOaA06aMHu WO
NPOCTHPAHHIO NIPH NaHeJbHOM cnocofe NOATOTOB-
ku (puc. 3.25). Or nanenpHoro OpeMcOGepra (yxJoHa) X0 T'paHHIL
MaHeJH NPOBOAAT BbleMOUYHBle, pyCHBIE IITPEKH, 4 3aTeM paspes-
Hble 1eud, OTKyAa HAUMHAIOT OYHCTHBIE pabOThl B HaNpaBJIeHHH K
naHe.bHOMY OpemcGepry. KoJsinuecTBO JaB B maHe/NH 3aBHCHT OT
32/laHHON NMPOU3BOAUTEABHOCTH: OOBIYHO B KpHiJe NMaHedu B pafore
HaXoAsTCA [IBe-TPH JaBbl. Pas3jHyaroT oJHHApHBIe M CapEHHBbIe Ja-
Bul. IIpu pabore ojMHADHBIMU JaBaMH KaxkAas H3 HHX 0OC/yKHBa-
€TCHl CaMOCTOfiTeJIbHBIM TPAHCHOPTOM [0 NaHeJabHOro OpeMmclepra
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HE3AaBHCHMO OT HYHCJA JiaB B Kpblae naHeqau. Ilpu pa6ore cmapen-
HBIMi JIABAMH yTrOJ/Ib U3 HUX NOAAIOT HA CPeAHHH SIpyCHBIH WITpek,
060pYNOBAHHBIH TPAHCHOPTHLIMH CPeJICTBAMH, YTO 3HAUHTEJNBHO CO-
Kpallaer KOJHUeCTBO TPAHCNOPTHHIX MeXaHH3MOB B naHeau. B cay-
yae paspalOTKH ClapeHHLIMH JaBaMu obeclneuHBalOTCH Gosee Bhi-
COKHe TEXHHKO-9KOHOMHYECKHEe TOKasaTesnd. TpaHCHOPTHPOBaHHe
yris OCyLIECTBJAIOT KOHBeHepaMu MO APYCHBIM IITPeKaM H HaHesb-
HbeiM GpemcOepraM M yKJOHaM.

Cron60oBHEe CHCTEMB MPH KPYTOM NAACHHH NJI4C-
T a. [IpHMEHAIOT CilelylOLiHe BADHAHTH CHCTEMbI: AJHHHBIE CTONGH
[0 NPOCTHPAHHUIO ¢ pasieteHneM # 0e3 pasjejeHHs 3TAXa HA TOA-
3TaXHu; AJHHHBIE CTOJIOB 10 NPOCTHPAHUIO C BHIEMKOI HX 10J10CAMH
N0 BOCCTAaHHIO H BPEMEHHBIM MAarasuHHPOBAHHEM YIJifl; C BHIEMKOf
CT0JI60B MOJOCAMH HO NaJeHHIO.

[Ipu BapuaHTe cHCTeMBl PaspaGOTKH AJMHHBIMH CTONGAMH 10
NIPOCTHPAHHIO C pa3jlesleHHeM 9TaXa Ha IOA3TAXKH C MOTONKOYCTYI-
HOll (opMoit 326051 NMPOBOAST 3TaXKHBIE UITPEKH, COefHHAEMble CKa-
TaMH Ha paccrosnun 100—300 m oamn ot apyroro (puc. 3.26).
OT CKaTOB NPOBOAAT OAHH-ABA NPOMEKYTOUHBIX IITpEKa, YHCJIO KO-
TOPBIX 3aBHCHT OT HAKJOHHOH JJHHBI 3Taxa (60—150 M) u ycroii-
YHBOCTH GOKOBBHIX MOPOA. JLJisti mpefoXpaHeHHst OTKAaTOYHBIX HITPEKOB
OT 00pyLIeHHs OCTaBJSIOT HAaALITPEKOBbIE LEJHKH pasmepom 4—6 m
no mpocTpanuio ¥ 5—10 M no soccranuw. Ipu Goabmoit ray6une
paspabOTKH pasMep IEJHKOB N0 IIPOCTHPAHHIO VBEJIHYHBAIOT 0O
20 M. Iloa BeHTHNSAUHOHHBIMH IITPEKAMH OCTABJAIOT IHeJHKH yris
pasMepaMu IO IIPOCTHPAHHIO H IAeHHI0 OKOJO 5—6 M.

OrpaboTky noisraxkeil HauHHAOT C paspesHbIx nNedelt mo Ha-
NpaBJIEHHIO K NepelHeMy CKaTy ¢ onepexeHHeM BePXHEro NOASTaxa.

ITociie mpoaBHKeHHSt MEPBOTO yeTynma or pa3pesHol meun Hape-
34I0T BTOPOH yCTym, TpeTuit H 1. X. B pesysbraTe ouncrHofi 3a60ii
STdXa NPHHUMAET NMOTOJKOYCTYNHYIO (HOpMYy. Yroab B yCTynax BHI-
HUMAIOT CBepXy BHH3 JeHTaMu mupuHOfi 0,8—1 M. Bricora ycrynos
KoJe6Jiercst or 8 10 30 M B 3aBHCHMOCTH OT KPEIOCTH YIS,

CaMbifi HHXHHE yCTyN B 3Ta)ke HA3BIBAIOT MarasuHHLIM. Ero
PasMepErl 3aBHCAT OT 4acoBOi JOOHYH H3 3260€B H BpeMeHH XpaHe-
HHst 0TOHTOrO yraisi. Ecoin omepexkeHne Mexay 06bYHLIMH yeTynamu
cocraBssier 1,8—3,6 M, To omepexkeHne MarasHHHOrO JLOCTHT €T
5—9 M. BricoTa MarasmHHOro yeryna o6niuHO pasHa 6—10 M. Bewo
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M0101IBY yCTyNa 3aKpemisaioT croiikamu. B kayectBe npuaaboiinoii
KPenH B yCTyNax HCIOJAB3YIOT paMbl, yCTaHABJAHBAaeMble 0 A eHHIO
[lacra, CoCcTosiliie H3 cToek. PaccrosiHne Mexay cTolikamMu B pame
mo nmajgeduw or 0,7 no 1 M, a Mexay pamMaMH IO NPOCTHPAHHIO
0,8—1 M. last mpenynpexaeHHst BbIBAJI0B NOPOABI KPOBJIO HJH MOY-
BY YKpemasiioT jockamu (3arsxkkamu). JlocTaBky .eca Ha KpyToM
MaJeHUH OCYLIECTBJSAIOT BPYUHYIO, AOCTABKY YIS — CAMOTEKOM.
Yroab u3 BepXHHX TMOAITa)XKel IO COOTBETCTBYIOUIHM MOA3TaXKHBIM
mrpekaM (OGBIYHO KOHBeflepaMH) NOCTABJAIT K CKaraM, Haxoas-
LIHMCsl Brepeid 3a00€B, H MO CKaTaM MePeNyCKaloT Ha OTKATOUHBIH
LITpeK. YIpaBJeHHeM KPOB.ell OCYILIeCTBIAKT OOpylleHHeM BMe-
LWAOUUX TOPOL.

3.5.4. CHCTEMbBI PA3PABOTKH MOLILHBIX MNJACTOB
€ PABJEJIEHHEM HA CJIOH

€CucreMsl NPUMEHSIOT Ha IJ1aCTaX, BHIEMKA KOTOPHIX 3aTPYAHHTE/b:
Ha MJH HEBO3MOXHA Cpas3y Ha BCIO MOIIHOCTb. B 3THx cayuasx
MOILHBIT MJACT AeJAT NapaJJeNbHBIMH MJIOCKOCTAMH Ha CJIOH Cpelt-
Hell mMourHoctH. Kaxkablli cjoil  oTpabaThiBAlOT B OTAEJBHOCTH.
B npakTtHke pa3spabOoTKH YrOJBHBIX MeCTOPOXKAEHHH NOJYUHJIH pac-
nupocrtpaHeHHe TpH cnoco6a pacHnosioXKeHHS CJ0eB: HAaKJOHHbIC
€JIOM — MJIAaCT AeasAT NJIOCKOCTSIMH, mapaJjje/]bHbIMH €ro MouBe
(1AM KpoBJe); TOPH3OHTA/bHLIE C10M 00pas3yioTcsl TOPH3OHTAJbHBI-
MH IJIOCKOCTSIMH; TONEPEeYHO-HAKJOHHBIE CJIOH — IIJIOCKOCTSAMH,
pacnoJsaraeMbMH C HakJo0HOM okoJio 30—40° B CTOpOHY IOUYBEI
niacra.

B cooTBeTCTBHH € NPOCTPAaHCTBEHHOH OpHEHTAlHeld cJj0eB CHC-
TeMbl pa3paboTKM MOINHBIX IJACTOB NO KJACCHOHKAIHH aKal.
JI. 1. lleBsikoBa NOApa3AesdOT HAa dYeThbipe TPYNNbl: HAKJIOHHBIMH
€J0AMH, TOPH3OHTA/JNBHEIMH CJOSIMH, NMONEPEUYHO-HAK/JIOHHBIMH CJIOS-
MH H KOMOMHHDOBAHHbBIC.

Cuiou B nuiacte oTpabaThiBAIOT B HUCXOJALIEM, BOCXOASIIIEM H.IH
KOMOUHHDOBAaHHOM mOpsiike. BeI6Op TOro WK MHOrO MOPSIAKA, BbI-
COTBl OT/JEe/bHBIX CJIOeB 3aBHCHT OT (PU3HKO-MEXaHHUYECKOTO COCTaBA
H CBOICTB BMEUIAIOIMHX M[ODPOJ H YIJs, MOILHOCTH H yIJa najeHis
nJaacra.

B 3aBHCHMOCTH OT NPHHATOrO MOPsIAKA BLICMKH C.10€B BBIOHpa-
10T crrocob ynpaBieHHsi TOPHBIM AaBiaeHueM. llo crocoBy ympaeie-
HHSl JaB.jeHHeM Das/H4yaloT CJIOeBBLIe CHCTEMEI C OOpYlieHHeM BMe-
IWAKUIMX DOPOA H € 3aKJAaAKOH BbIPabOTAHHOTO MPOCTPAHCTEA.

[1pn HHCXoasinleM NOpPSAKe BLIEMKH CJ0€B AJS  yIpaBJeHHs
KPOBJ/lell MpUMeHSAIOT o6pyllieHne MOPOJ H 3aKJalKy BEIpaBOTAHHO-
TO IPOCTPaHCTBA.

Ilpu Bocxoasdiem mopsaike OTPAbOTKH CJIOEB yMNpaBieHHE rop-
HBIM [JaBJeHHeM OCYLIeCTB/SIIOT IOCPEACTBOM 3aKJaAKH Bbipalo-
TAHHOTO NPOCTPAHCTBA.



CuHcteMu pa3paboTKH HaKJIOHHBMHU €105 MH. Oco-
6eHHOCTBIO 3THX CHCTEM SIBJSIETCS TO, YTO OYHCTHBIE H NMOATOTOBH-
Te.lhHble paboTHl BO BCEX CJOSIX HAXOAATCS B TeCHOH B3aHMOCBS3H,
B UACTHOCTH, AOJIXKHO CTPOTO BBHIAEPKHBATBCA TOJOKEHHE OYUCTHBIX
BBIPAOOTOK B CJOSIX OTHOCHTE/BHO NMOAIOTOBHTE/bHBIX.

[Ipu paspaboTke MOIIHBLIX IJACTOB HAKJOHHBIMH CJIOSMH IJIACT
10 TILIOCKOCTSIM Pas,leqdlorT Ha CJI0H TOJIIHHOH 3—5 M.

BrhleMKy OTAeTbHBIX CJI0€B MPOH3BOJAAT JHOO IOC/IEN0BATeNbLHO,
au60 OJHOBPEMEHHO € He3HAUMTEJNbHBIM ONepexKeHHeM OTPabGOTKH
onHUX caoeB ApyruMu. CJioM BBLIHHMAIOT B OCHOBHOM  JJIHHHBIMH
MeXaHH3HDOBaHHBEIME 3a00sIMH-JaBaMH OT I'DAHHL BBIEMOUYHOTO IIO-
asi. TTopaaok oTpaGOTKH HAKJOHHBIX CJ0€B KaK HHCXOAALIMH, Tax
H BOCXOIAMIHH.

PaspaGorka HaKJOHHLIMH CJI0SIMH TPOU3BOAUTCST OOBIYHO € 00-
pyweHnem kposJH. Ilpu orpaborke ¢ oOpyllleHHeM B HHCXOAsILIEM
NopsilKe B KPOBJ€ KaXKJOT0 HHXKeJex)auiero ¢1od 6yayT HaXOLHTh-
¢ o6pylIeHHbIE TOPO/Hl, KOTOPHIE Yepe3 HeKOTOpPOe BpeMs CO34aI0T
JOBOJBHO YCTOHUUBYIO KDOBJKO, O0ECHeuHBaIoIyld BO3MOMXKHOCTh
Ha/leXHOH OTpabOTKH HHKeJeXallero c/aos.

TloaroroBra maacra K BbleMKe NpH pa3paboTke HAKJIOHHBIMH
C.I0SIMH, KaK NPaBHJO, 3TaXKHasd. DTAXKH MOXKHO oTpabaThBaTh cpa-
3y Ha BCIO HAKJIOHHYIO BBHICOTY (BapHaHT CHCTEMBI 1aBa-3Tax C
HaKJOHHOH BhIcOTOH 3Ta)ka 120—380 M) HaM ¢ pasjesneHHeM HX
Ha TMoj3TaxKu (BapHaHT CHCTEMH .1aBa-MOJA3TAXK C HAKJOHHOHU BhI-
corofl moxstaxa 100—150 m).

CucreMbl paspaboTKyu HAKJIOHHBIMH CJIOSIMH ¢ OOpYIIeHHEM KDOB-
JM ¢ pasjedeHHeM H 6e3 pasjeneHHsl 3Ta)Ka NPUMEHSIOT NpPH pas-
paboTKe IJIACTOB MOINHOCTBIO GoJiee 3,5 M ¢ yrjaom mnageHus 1o 35°,
0e3 3HAYATEJBbHBIX TEKTOHHYECKHX HapYLIeHHH; JsI060H rasoHOCHO-
cTH; ¢ GOKOBLIMH TOpOAaMH, 00J1aA2I0IUMH XOPOLIEH CJeKHBaEMO-
CTBIO ITOC/Ie 00pylIeHHsT; ryiy6una otpaboTku Ao 900 M.

JlocToMHCTBAMH cHCTeM  SBJSIIOTCS  BBICOKAsl  KOHIEHTpauus
OUMCTHBIX PabOT B MJacTe, BO3MOXKHOCTb NPHMEHEHHS COBpEMEH-
HBIX CpPeICTB MexaHH3aluH. Heaocratku 3akawuarTcs B OOJbIIHX
NnoTepsix yI.asi, B BO3BeIEHHH INpelBapHUTENbHONH Kpeld, 3HAUHTE/b
HOM pacxoje JecoMaTepualios.

B 3aBHCHMOCTH OT TODHO-T€OJIOTHYECKHX YCJOBHI TPHMEHSIOT
claedyloline DPa3HOBHAHOCTH CHCTEMBl pa3pabOTKM  HAKJIOHHBIMH
cJ0AMH ¢ OOpylIeHHeM MOpPOA KPOBJH: Oe3 pasjieleHHs 3dTaxa HA
MOASTAXKH; C Da3leJeHHeM 3Ta)Ka Ha NOJITAXKH, C ToranieHueM
MEeXJyCN0eBOH TOJIMH; € NPHMeHeHHeM THOKOTO MepeKpPBITHS.

[Ipn paspaboTke HAKAOHHBIMH CJOSIMH ¢ OGDYINEHHEM I[O.1eBble
UITPEKH pasMellaloT B TOpoJax Jexkayero 60Ka TPYNIB MOIIHBIX
nnacroB. [Ipn Gocbuinx paccTosiHUAX Mexay mnJiactamMu (Gogee
200—300 m) moJieBBle WITPEKH MPOXOJAT B MOpoiax Jexadero 6oxa
KaxJoro mjacra.



Puc. 3.27. Cxema pacnofoxkeHus 3TaxK-
HBIX IITPEKOB:

a—y MNouBbl njacrta; 6 — B NOPOAAX JeXKa-
yero 60Ka, ! — 3TaXKHbIH OTKATOYHBIH WITPeK,
2 — neun (cGoiika); 3 — cJOEBble WITPEKU OT-
KAaTOYHOrO TOpH30HTZ, 4 — BEHTHUJSALHOHHBIN
WTPEK; & — cJMoeBble IITPEKH BEHTHIALHON-
HOTO TOPH30OHTA; 6 — re3eHk; 7 — yroa nage-
HHA IJIacTa

Puc. 3.28. Cucrema pa3paGoTKH Ha-
KJIOHHBIMH  CJOSIMH € OGpyHIeHHEM
MOpOJL KPOBJM €3 pasleleHds 3Taxa
Ha MOA3TAXKH:

1, 2 — noseBble BEHTHJAALHOHHBLI H OTKaTOY-
HbIi WITPEKH COOTBETCTBEHHO; J — KBeplja-
ru; 4, 5 — cJioeBble OTKATOYHBIH W BEHTHJS-
IHOHHBIH LITPEKH COOTBETCTBEHHO

Bo Bcex cayuasx pexkoMeHIyercs oOpaTHBII MOPAAOK oTpabor-
KH BBIEMOYHBIX MOJIeH.

Ilpu paspaborke 6e3 pasiesneHHS 3Ta)Ka HAa MOJSTAKH MOATO-
TOBKY IOJIST HAYHHAIOT C NPOXOJAKH 3TAXKHEIX OpeMcGepros (CKaToB)
HJH MaHebHBIX 6peMcOeproB H XOJKOB, 3TAXHBIX (SIPYCHBEIX) OT-
KATOUHBIX ¥ BEHTHJSIIHMOHHBIX UITPEKOB. JTaxKHble (SIPyCHbIE) OT-
KaTOYHble IITPeKH OOBIYHO PACIOJAraloT y MOYBH MJACTa, HPHYEM
IJ1s1 TIPOBETPHBAHHA B NMEPHOJ IPOXOAKH HX COENHHSIOT CO CJIOEBBIM
WTPeKoM mepBoro (BepxHero) csosi. MHOrza sTa)KHble HITPEKH MpPO-
XOLAT NOCepejHHe IIJacTa HJH B [OPOJAaX ero Jexauero Goxa
(nonesbte, puc. 3.27), coenuusas uepe3 Kaxase 40—60 M ¢ HHXK-
HHMH CJI0eBbIMH (KOHBeHepHHIMH) INTPEKaMH, TOPH30OHTAJbHBIMH
HJIH HaKJOHHBIMH KBepIlJaraMi HJH re3eHKaMH.

BpemcOepru ¢ xoAkaMu OOBIYHO NPOBOJAT M3 IOYBEL IJACTA.
B HekoTOpHIX ciayYasx XOAKH pasMellaroT y KpoBgu niacra. Ilog-
TOTOBKY KaKJOrO CJIOS NPOM3BOAAT IPOBEJEHHEM CJOEBBIX OTKATOY-
HBIX H BEHTHASLHOHHBIX IUTPEKOB.

Cucrema pa3pa6GoOTKH HAaKJIOHHBIMH CJOSIMH C 00pyILIEHHEM KpOB-
an 0e3 [lesieHHs 3TaXKa HA IMOAITAXKH INDHMeEHsSeTCS IPH BbieMKe
OTAEJBHBIX CJO€B IO CXeMe JaBa-3TaX [JHHHBIMH CTOJGaMH Mo
npoctupaduo. Ha puc. 3.28 nokasan BapHaHT cucreMbl padpaGoTKH
TpeMs HaKJOHHBIMH CJOSIMH HPH I[I0JIEBOH IIOATOTOBKE C BBIEMKOKH
CJI0eB B HHCXOJfAllleM NOpsiAKe (paspe3 BKPeCT NMPOCTHPaHHS ILIac-
roB). [Tocne mpoBeleHHus CJOeBHIX LITPEKOB B NEpPBOM CJIO€ Hape-



Puc. 3.29. Cucreva 1 2 4/ 2
pas3paboOTKH Ha-

KJOHHBIMH  CJOAMH KL (AL 4V Yol '
% A R L AR LR NIBANLS 7
Spoom e W e S O

1 — moa3Ta¥Hble BeH-
THASANHOHHBIE IITPEKH
HMX(Hero cjos;, 2—
nOASTaXHHeE BEHTHISA-
LHCGHHBIC WTPEKH BEpX-
Hero chosi; & - raas-
HbB#t noseBod TpaHc-
MOPTHBIA wWITPeK; 4 —
NoN3TaXKHbBlE  KOHBei-
epHble IITPEKH HHXHe- IS TR
ro caos, § — noA3TaxK- pal
Hble KOHBe#epHbIe
fUTPEKH BepXHEro
chos; 6 — BCIIOMOra-
TeJdbHblE XOAKH; 7 —
KonBedepHble  Gpemc-
GHepry; 8 — reseHk

saor saBy. LlITpekn BTOPOro u TpeTbero Cj10eB IPOBOASAT B IEPHOL
oTpaloTKH mepBoro cjosl. BeleMKy yras npousBoaaT KoMOadHaMH
HJIM B3PBbIBHBIM CIIOCOGOM. JIaBBl KpensT AepeBAHHON HJIH MeTaJlJH-
yecKOll Kpenblo. B kavecTBe CnelUaJbHOH KPeNU HCIOJB3YIOT OJHO-
PALHYIO HJH JBYXPSAHYIO Kpellb, JepeBsSHHble H MeTaJjJHYecKHe
KOocTpol. IIpHMeHSIIOT TakXe MeXaHH3HPOBaHHLIE OUYHCTHHIE KOMII-
JeKcH. ¥YnpaBjeHHe KpoBJed — noJHoe ofpyuenne. Ilpy BrieMke
BTOPOTO H TPETbEro CJOEB NOCAAKYy KPOBJH HPOH3BOJAT C Orpax-
JeHHeM Npu3ab0HHOro MpoCTpaHCTBa.

Ilpu cucreme pa3paloTKH HAKJIOHHBIMH CJOSIMH TIPH JeJE€HHH
Taxa Ha MOJA3Ta)KU BHIEMOYHOE [ioJie pa3pabaThBamwT 060cob/eH-
HBIMH TNOA3Taxkamu. B mojsraxe (spyce) pasBHTHE TOPHHIX paboT
MOKEeT HATH B OJHOM HJH OJHOBDEMEHHO ABYX-Tpex cJaofX. BoJb-
Ilee YHCJO CJ0eB B paboTe HeJONMYyCTHMO H3-32 YCJIOKHEHHS TPaHC-
MOPTHBIX H BEHTHJALUHOHHBIX NMyTed.

IToAroTOBKY HOJSA OCYIIECTBJSIIOT OCHOBHBIMH OTKATOYHBIMH H
BEeHTHJISLHOHHBIMHE HTpekaMu H GpemcOepramu (puc. 3.29). Buipa-
60TKH NPOXOAAT crnapeHHbIMH. [loArOTOBKY CJI0€B K OYHCTHOH BHI-
€MKe OCYUIECTBJISIIOT TOJNBKO B OJHOM mojasraxe (spyce). K moaro-
TOBKe CJeAYIONIero HOA3Taka NPHCTYNAlT TOJNBKO MOC/e Hayajaa
Pa3BHTHA OYHCTHLIX paboT B nmpenpiayiueM. Bropofi u nocienyiomue
[HOJ3TaXH NO/KHE OBITh HOATOTOBJEHBl H ofopymoBaHn 3a l—
1,5 MeC 10 OKOHUaHHs OYHCTHHIX pa6GoT B mepBoM. PaGoTH BelyT
¢ omnepeXkeHHeM HHXKHHX mojstaxell BepxuuMH. OnepexeHHe MeX-
Ay OYHCTHBIMH 3a00fIMH cJ0eB OOBIYHO COCTaBJjsieT Ha KPYTHIX H
HakJIOHHHX nuacrax 20—25 M, Ba moJjorux 60—80 M. Yroas us 3a-



0oes mpu J06om cnocobe BbleMKH JAOCTaB.jseTCA CaMOTEKOM HJH
KOHBeflepaMH 10 KOHBeHepHOIro ILUTpeKa, a 3aTeM Ino Opemchepry
(ckaTy) Ha 3TaXKHBIA MJACTOBLIH HJIM MOJEBOH IUTPeK.

YopaBJedHe TODHbLIM JAaBJEeHHeM B BepPXHEM CJoe OCYIeCTB.Isd-
IOT MOJIHBIM OOpYyIleHHeM KPOBJH, & B NMOCJEAYIOUIHX CA0AX — nepe-
nycKkoM obpylIeHHeIX mOpoA. Ha mouBe KaxKaoro cjiosl (KpoMe HHXK-
Hero) IO Mepe ero BbieMKH BO3BOASAT MPEeABApDHTE/bHYIO Kpelb.
IIpu paloTe KOMIJIEKCOB MpeABADHTENBHYIO KpeMb COOPYXAIOT
TOJIBKO H3 MeTaJlIH4eCKOH CeTKH.

[TpoBeTpuBaHye /aB OCYUIECTBJAIOT IO CAEAVIOLIEH cxeMme: CBe-
KUl BO3AYX HOAAIOT 1O 3TaXKHOMY OTKATOYHOMY IUTpeKy, 3aTeMm
yepe3 COOTBETCTBYIOLUHE HAKJIOHHLIE KBEDHIJIATH HJH Te3eHKH H
KOHBeHepHBIe CJ10eBble LUTPEKH — B JiaBBl Kaxkaoro cuosi, orpabo-
TaHHBIA BO3JyX NOCTYNdeT B BEHTUJSUHOHHBIA IITPeEK.

JlAsi CHUXKEHHS NOTepPb W NPEAOTBPAllCHHA NOXKAPOB LeJHKH
HOJ 3TaXKHBIM BEHTH/ISILHOHHBIM H MeXAY MOA3TAXKHBIMH HITDEKAMHU
noralaipT OJHOBPEMEHHO C OTPAOOTKONR HHXKHETrO C.10%5.

CyuHocTs cuCTeMbl pa3palboTKU HAKJAOHHBIMH CJOSIMH ¢ 00py-
IIeHHeM [IOpOJ U lpHMeHeHHeM THOKOro MepeKpHITHA 3aKJa04aeTcs
B TOM, 4TO NPY BBHIEMKE BEPXHETO HAKJOHHOIO CJOS TOJIUHHONH 2—
7 M JaBaMH Ha ero NouBe MOHTHPYIOT THOKOe NepeKpbhiTHe, IOL 3a-
WIUTOH KOTOpPOTO MPOH3BOAAT OTPabOTKY OCTAJbHOH YacTH IJacTa
Ha TOJHYIO MOIMHOCTB. ['HOKOe NMepeKpLITHE COCTOHT H3 CTaJbHBIX
noJoc ceueHnem 50X 3,2 MM, KOTOpble YKJIaABIBAIOT pelreTkoil 20X
X 25 cM, a 3aTeM B 2—3 psjJa HACTHJAIOT META/LJIHUIECKYIO CETKY.

Cucrembl pazpaBoTKH HAKJOHHBIMH CJIOSMHU C HCIOJAB30BAHHEM
THOKOTO NepeKkpHITHS H MeXaHU3HDOBAHHBIX Kpelell MPHMEHSIIOT NpH
pazpaboTKe NJIACTOB MOIIHOCTBIO OT 6 10 15 M u yriom najeHus
10 30°, He ONMACHBIX 1O A3y W TMBLIU.

JloCTOHHCTBAMH CHCTEMbI ABJSIOTCA 6e30macHOCTh pabor, KOM-
MJeKCHasd MeXaHH3aLHA MPOUECCOB BHIEMKH VIVis, CHHXKEHUE MOTeDb
yras 10 13—14%, BuicOKHe TEXHHKO-IKOHOMMHYECKHE INOKazaTe’H,
HeJIOCTATKAMH — HeIPHIOAHOCTb AJs1 pa3paBoTKU ra30HOCHLIX I.1ac-
TOB, BBICOKAS TPYAOEMKOCTh PAbOT MO MOHTaxXy THOKOro mepe-
KD BITHA.

Ilo nouse HuxHero c’105 Ha BCo IIHPHHY cToJ0a (30—60 M)
yCTaHAB/IMBAIOT OIPaKAAIOLIYI0 MeTaJJIHUECKYIO Kpellb, COCTOSIILYIO
H3 OTAEJBHBIX CEKLUMH, H yCTAHABJHBAIOT CKpeDKOBHII KOHBeiiep.
Kpene nepeiBuUraroT ¢ NOMOIIBIO THAPOAOMKPATOB.

BrleMky BTOporo (HHXKHEro) cJ0s BelyT B TpH IpHeMa
(puc. 3.30). Ha BrICOTY KpenH BHIEMKY OCYILIECTBJSIOT C MOMOULbIO
BB unm xombaiina c¢ saxsatom 0,55—0,8 M. Ilocie yGopku yr.s
Kpenb TNepeinBurarT. Takyio onepanuio nobBTopsitor. Korza kpenb
yray06.sercs B yroabHelH maact Ha 1,1—1,2 M, BHIHUMAKOT MeX-
CJIOEBYIO TOJILY VIV ¢ MOMOHIbIO OypOB3pBIBHEIX paboT, IPOH3BO-
JUMBIX yepe3 CIelHaJbHBlE JIOKM B BepXHeH YaCTH CeKLHH KpemnH.



Puc. 3.30. OTpaboTKa MEXKCJI0eBO#R TOMILH:

/ — rudKoe MeTanqHUeCKOe Mepekpbiipe; 27—
Yroabublit naact; J — orpaxKAaras mMexaHH3H-
poBautas Kpenb, 4 — oGpylleHHble MOPOALI KPOB-
Au; 5 — oTOHTHIN yrogs

Uepe3 Te ke JIIOKH OTOHTHI1 yroJb
BBIIYCKalOT Ha KoHBeliep. Bo Bpe-
M#A BBIIyCKa YIAsf W3 MEXCJIOEBOH
Tosly rHOKOe TepeKpuiTHE, BO3-
BelleHHOE B BepXHeM cJoe, YAep-
JKUBAeT OOpYLIECHHBIE TOPOABI H
yrodb OT APOCHIIAHHSA 33 Orpax-
NaLy0 Kpelb.

st BepxHero  MOHTaxKHOTO
CJIOSl CO3JaH ClelHaJbHBIA KOMI-
JIeKC, COCTOsIIIME M3  y3Ko3axBar-
Horo kombaiina K-52, mexanusupo-
BaHHo#l kpenu tuna AMC, xousefi-
epa CII-63 n mexanusma yKJalKH
CCTKH.

IIpu paspaboTke MONIHBIX Iia-
CTOB € pasjel]eHHEeM Ha CJAOH H
VIOPaBJEHHH TOPHBIM [JaBJeHHEM
ofpylienneM 0053aTeJbHO BHIIOJ-
HEHHe Mep MO IPOTHBONOKADHOH
npodunakTuke,

ITpoponxutenvHoers otpabort-
KH Ka)Joro BEIEMOYHOTO y4yacTKa
He AOJKHA MpeBbIlaTh 6—8 Mmec.
IIpu 66ublIMX CpOKax Ha TpaHH-
IaxX BBIEMOUHBIX yYaCTKOB HeoOXxo-
JIUMO OCTABJSITH MPOTHBONOMXKAPHBIE HEMIMKH Ha BCIO MOILIHOCTb
NJACTa U NPOH3BOJHTH IOJHOE 3aH/IHBaHHE H30.1HPOBAHHOTO y4acT-
Ka BBIEMOYHOTO MOJIA.

CucreMpbt pa3paloTKu HAKJIOHHBIMH CJOSIMU € 33K.JaAKOIl BBHIpa-
GOTAHHOTO NPOCTPAHCTBA HMEIOT T€ XKe OCHOBHbIe KOHCTDYKTHBHBIE
3JeMeHTHl, YTO U NPH yNpaBJeHHH TODHBIM JaBJIeHHeM OOpYILCHHEM.
Hx oraugaer TO, 4TO BBIEMKA CJAOEB MOXKET NPOU3BOJIUTHCS KaK B
BOCXO/sILlIeM, TaK H B HHCXOAfLLeM MOpslKe, IIpHYeM B CJIOAX MO-
YT NPHMEHsIThCA He TOJIBKO AJHHHBEIE 3a60d (/1aBBI), HO H KOPOTKHE
(3axoaku). OOHYHO cucTeMBl pa3pabOTKH HAKJIOHHBIMH CJIOSMH C
3aKJaJKOH NMPUMEHSIOT Ha mjacrax MOUHOCTBIO a0 10 M ¢ yraamu
najenus or 40 po 60°. Yroa nagerus B 40° onpeiensieTcss HHXKHUM
BO3MOXKHBIM IIpeJIejJOM NPUMEHEHHS CaMOTeYHOH 3aKJaJAKH, a yroJ
B 60° — yCTOMYHBOCTHIO 3aKJA2J0YHOIO MACCHBA B BepXHEM CJOe.

Haubonee pacnpocrpaHeH BapHaHT BEIEMKH CJIOEB B BOCXOAS-
IeM MOpSiIKe, IPH KOTOPOM KpPOBJIEH CJIOSI SIBJISIETCSl TOJINA YIJs.




BhigensioT caeaylouiHe pa3HOBHAHOCTH CHCTeM pa3paboTKH Ha-
KJOHHBLIMH CJOSIMH C 3aKJaAKOH C BHIEMKO# CJ10€B JaBaMH IO [po-
CTHpaHHIO 6e3 Je/leHHA H C JeJeHHeM 3Taxa Ha IOAITaxH, C Bbl-
€MKOH cJIO€B II0JIOCAMH [0 NPOCTHPAHHIO

BrleMKa JaBaMu IO NPOCTHPAHHI MpeAaniojaraer IocJIei0Ba-
TeJBHYI0O BHIEMKY CJ0€B B BOCXOASALIEM HJH HHCXOASLIEM MNOpsihe
[ToAroToBKY BbIEMOYHOTrO IOJIA HNPOH3BOAAT MJACTOBLIMH BHIPalboOT-
KamMu BrleMouHble moJjis, KAK NPABHJO, BCKPBIBAIOT NPOMEXYTOUHBI-
MU KBeplliaraMu

Brlemka nosocaMy IO NPOCTHPAHHIO NpejAnoJaraer pasjieleHHe
HAKJOHHOrO CJIOS IO NaAeHHIO NJacra Ha MNOJIOCH!, BLITAHYTHiE MO
npoctupanuio HakJoHHBIA cJ0OM, pasfesieHHbIl Ha MOJOCH, paspa-
GaThHiBaeTcs MO NPHHUHAY CJA0H — maact OuHcTHele paboThl B JIO-
6oM caedyiolleM CJ0e HAYHHAIOT TOJBKO NOCJe NOJHOH oTpaboTKH
HpeAblAYyIlero ¢J0s

CucreMy pa3paGOTKH HakKJOHHBIMH CJIOSIMH € 3aKJA4AKOH HpH-
MEHAIOT B Pa3JHYHBIX TOPHO-T€OJOTHUECKHX YCJOBHAX INIPH BHAEp-
KaHHOH MOINHOCTH MJaCTOB H He3HAYHTe.JbHOM H3MeHeHHH yI.a
najeHus

ITo mpocTupanuio noJs AeasT HAa BHIEMOYHBIE YYacCTKH AJHHOH
no 100—150 M kaxnwill, paboThl B KOTOPHIX BeAYyT He3aBHCHMO
B mnpenesax BBIEMOYHOrO yyacrka BBIEMOUYHOe IoJie JeJsT Ha I0-
Jdocel mwupuHofi 10—15 M BrieMky nmoJjoc B cjoe HPOH3BOIAAT B
BOCXOJASIIIEM TOpSIAKE — OT OCHOBHOI'O LITPeKA K BEHTHJSLHOHHOMY

HOJH‘OTOBKy BBIEMOUYHOI'O IOJISI HAYHHAKOT € M[IPOMEXKYTOUHOIC
KBeplljgara, OoT KOTOpPOro y Jexauyero 60ka mnJsacra IpoxoasaT OcC-
HOBHOI HITpEK OT OCHOBHOTO WITpeKa A0 BEHTHUJAUHOHHOIO TropH-
30HTA MO rpaHuHaM H NOCPpEAHHE BBIEMOUYHOI'O IIOJS TMNPOXOJAT
3aKJialouHble ITeuH, KOTOPhIe Ha BEHTHJIALUOHHOM TI'OPDHU3OHTE COEIHU-
HEHBl ¢ KBepllJaraMu, HpOfI}IeHHbIMH OT BEHTHJISAILHOHHOIO LUTpEKa.
3aKJIaIlO‘{HbIe ey OrpaHuvYHBalOT BbICMOUYHBIC YUaCTKH

[TocpeauHe KaxJA0ro BHIEMOYHOI'O y4acTKa Haj OCHOBHBIM IUTpe-
KOM TIPOXOJAAT KOPOTKHE TPAHCHOPTHLIe KBepIILIard IDTH KBepluJaa-
TH y Jexauero 06oka IJjacTa NPHMBIKAIOT K YIJECTYCKHBIM NeYaM,
a Ha JApYroM KOHUe yepe3 CKaTH-6yHKepa COEAUHSIOTCS C OTKATOU-
HBIM IITPEKOM DBeHTH/ALHOHHHI M OTKATOYHBIH IITPEKH MOTYT
OBITh IIOJIEBLIMH HJ/IH NPOHAEHB! 10 COCEAHEMY TJIACTY

Ara cHcTeMa pa3palOTKH MOJyYHsa GOJBIIOE pacnpocTpaHeHHe
B BdpHaHTe THAPAaBJIHYeCKOH 3akjaiko# (puc 3 31), mepex mpo-
H3BOJACTBOM KOTOPOH B IEpBOH IoJsoce y Jexkauero 60ka no ofeum
CTOpPOHaM OT BBIXOAA KBepllJara COOpY:KaloT JAPEHaXKHEle IeuH,
npefHA3HAYEHHBlE 1/ CTOKA BOAB JlpeHaxKHble N€YH BHH3Y Bhi-
XONAT Ha OCHOBHOH WITpeK, H B MHpoLecce 3aKJajOuHbIX PAGOT B
KaxKa0d caefyiomell mosoce HX yAJHHSIOT Ha BEICOTY MOJOCH ITyTE€M
BO3BeJEHHS] Kpemu

Hpenaxupie Neud nepBofl MOJIOCH pacHoOsaraloT HA PACCTOSHUH



Puc 331 CucremMbl pa3paGOTKH HAKJIOHHEIMH CJOSIMH C FHIPaBJHYECKOl 3a-
KJaJKoll H BHEMKOH MOJOCAMH 1O IPOCTHPAHUIO

1 — BEHTHNSALHOHHBIE KBeplUJAArH 2-— 3aKJafO4YHble NeyH J -~ yrJaecnyckHble meyH 4 — npo
MeXKYTOUHBIl KBeplisiar & — OCHOBHON WITPeK 6 — KOPOTKHE TPAHCNOPTHhle KBepuwiarda 7 —
IpeHakuble Meud & — BeHTHJAALHOHHBIR WITpeK 9 — cKaT — GynKep [0 — OTKATOUHBII IITPEK

4—5 M ¢ o6eHxX CTOPOH OT YrJAeCHyCKHOH Nedl, KOTOPYIO COOpPYKAIOT
10 Mepe BBIEMKH IIOJIOCH HaNpPOTHB TPAHCIOPTHOTO KBepil.lara

IlogroToBka BBIEMOYHOrO IOJA NPH THAPaABAHYECKOH 3aK/JalKe
33KaHYMBaeTCAd COODYKEHHeM ApeHaXHbX M BOJLOOT/JIHBHBEIX BhIpa-
60TOK ¢ TpeABapUTeNbHON BhleMKOH mepBoil noJsocel B ganbHefimem
BCe NOJArOTOBHUTENbHEIE BHIPAGOTKH O(QOPMJIAIOTCS B HPOIECCe OYHCT-
HOIl BBIEMKH M COXPaHSIOTCA B 3aKJalKe, YTO fBJSIETCd OJHOH H3
XapakTepHBIX ocobeHHOCTel 3TOH cHCTeMBbl padpaboTKH

OuncrHbie paGoTH B KaAOM BHEMOUHOM yuacTKe BeAyT OT 3a-
KJ1aA0YHBEIX Teyell K yrJecnyckHod BhleMKy yras npousBoAsT NpH
noMolH OypOB3pHIBHHEIX paloT HJH HPOXOAYeCKMX KOMOGaiHOB
K BHeMKe ouepenHOH NOJOCH NPHCTYNAIOT IOCJAe NOJHONA oTpaGorT-
KU Tpelbliyllelt

IloaroroBka K BHieMKe JI060r0 NOCJIEAYIOLIEro CJI0s 3aKI0uaer-
Csl B NMPOBeAeHHH HA TPaHHIAX BHEMOYHBIX YYAaCTKOB 3aK.J14TOUHBIX
neuelf, KOTOpbie Ha BEHTHJSLMOHHOM TOPH30HTE COMBAIOT C 3aKJja-
JOYHBIM (BeHTHJSIIHOHHBIM) KBepUIIaroM  YTJECHYCKHBIE MeuH
MOryT OBITh COOpDYXKeHBI B KaxKJOM CJOe HJH TOJBKO B I[ePBOM
B nocaesHeM cjydae yriecnyckHast [eyb CAYXKHT AJs1 TPaHCIOPTH-
pOBaHHus YrJsf U3 BCeX TPeX CJoeB

HocrouncrBa cucreMbl He6oJbLIHE MOTEPH YIJISL, MaJblH Pacxon
Jeca, yMeHblleHHAas oNacHOCTh caMoBoaropaHus yris Henocrarku:
CI0AKHOCTh OPraHH3alMH 3aKJaJ0YHBIX pabor, 3aH/HMBaHHEe IITpe-
KOB (mpH THADO3aKJIajAKe); HH3KHE TEXHHKO-3KOHOMHUECKHE MOKa-
3aTeJH

CHcTeMB pa3paloOTKH TOPU3OHTAJNABHBMHY CHAOM-
MH JanHble cuCTeMBl NMPUMEHSIOT 1A Pa3pabOTKH HAKJOHHBIX H
KDYTHIX IIJIACTOB MOIIHOCTBIO Gonee 4,5 M, CJAOKHOTO CTPOEHHA H
3asieranus, J000# Ta30HOCHOCTH, KDENOCTH yIiisi H YCTONYHBOCTH
GOKOBEIX NMOPOA.



CyWHOCTb JaHHOIT CHCTEMbI COCTOHT B TOM, YTO NJACT, 3a.1€ralo-
UM MOA yI.10M He MeHee 30°, pa3abUBAIOT HA TOPH3OHTAIbHLIE CJIOH
TOIKHON 3—3,5 M, KOTOpble BLIHHMAIOT B HHCAOAfALICM 1HOO BOC-
aoasiuieM nopsijike. IlpumeHsiercss Kak OAHOBpeMeHHAasi, TaK U IIO-
C.1ef0BaTe.lbHas BhLIEMKa CJ0EB.

Ynpasienue 10pHBIM JaBjieHHeM — oOpylleHHeM HJIH 3aKJaajl-
KoH. Ilpu o6pymennn ouncTHOH 3a60it pacmo;iaraT no npocTHpa-
HUIO MJIACTa, BKPECT NPOCTHPAHUS HJH IHACOHAIBHO.

[ToaroToBKy NMiacTOB K BHIEMKE OCYLIECTBJSAIOT IO 3T4KHOIl CXe-
Me Pas.leneHue 3Taxa Ha NOAITaXKH NPHMEHSIOT NPH CHCTEME C
3an.1alKou BrpleMKy ca0eB B 1od3Taxay BelyT B JI060M mopsaike,
a paspalboTKy NOA3Taxeil — TONBKO B HHCAOAsileM BeprukasnpHas
BEICOTA 3Taxa cocraBaser 20—100 M, noasraxa — 10—30 M.

BrieMouHble MO/ MOryT OBITh OAHOKPBLIBIMH H JBYKPBLIBIMH.
Hanna oaHokpwioro BrlemouHoro mogs 150—200 M, AByKpbiIO-
10— 300—500 M.

[Ipu cncreme paspaGoTKy rOPH3OHTAJILHBIMH CJOSME € 06pyIle-
HHeM IMOJrOTOBKY BbIeMOUHOrO MNOJIS HAYHHAIOT C NPOBEAEHHS OT
IPOMEXYTOUHOrO KBeplliara OCHOBHOTO LITPEKa M CIHADEHHOro ¢
HUM MapajiiieqbHOTO IITPeka, BeHTHAALUOHHOTO LITPEKA U CKATOB —
ABYX y Onmxkafilllell FpaHHIBI OJIST H OHOrO Y AanbHed (puc. 3.32).
YUepes 50—60 m nmo mpoctupanuio y Jjexauero 60Ka Ijgacra Mpoxo-
JAAT NAPHBIE CKATHl, KOTOPBLIMH BLIEMOUHOE NOJIe Pa3jesiioT Ha BhI-
€VIOUHBle yYacTKH, pazpabarThiBaeMble NOOYepPelHO OT TPAHHUEL IO-
J51 K KBeplaary.

[ToaroroBka BHIEMOUYHEIX YYaCTKOB 3aKJIOYAETCd B HPOXOAKE
CJIO€BBIX LITPEKOB OT CKATOB K JaJbHell rpaHuue moJid. B 3asucu-
MOCTH OT MOUIHOCTH IJIACTA B KAXK/JIOM CJI0€ NPOXOASAT OAHH HJH ABa
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Puc 332 Cucrema paspaloTKH TOPH3OHTANBLHLIMH CAOSMH B HUCXOASAUIEM 1O-
psiike ¢ ob6pylleHnev

I — cnoeBble WITPeKH, 2 — OYHCTHble 3a6Gou, 3, 6 ~- cKaThl, 4 — MAapHBIC CKAaThl, 5 — BeHTH.JIS-
LHOHHBIA LITpeK, 7 — KBeplujial § — napajenbHutil WTpeK, 9 — OCHOBHOH HITPeK



Puc 333 CucrevMa pa3paloTKM TOPH3OHTAJLHBIVH CJOSIMH € 3aK/afKoH

1 — yuacTKOBBIfl KBepilllar 2 — moJeBod IWTpeK 3 — moaeBolf ckat, 4 9 — cjloeBbie IMTPEKH,
5 7 - (J0eBble KBepUIIATH, 6 — BeHUTHJAAUHOHHBIA WITPeK, & -—0pT, [0 — LEHTPANbHLIH Ch 1T,
1/, 13 — nnactoBule WTpekH [2— opT I[4 — CNOEBble OPTHL

c.10eBBIX WITpeka. [Ipn momHocTH nmaacra 4,5—8 M NpoXoisT OAHA
€J0eBOH LITpeK, Hpu Go.blliell MOLIHOCTH — JABa. B nocseinem cay-
yae napHble CKaThl MOTYT ObIThb NpOfJeHbl Yy GOKOBBIX NMOPOA OAHH
NPOTHB APYroro

Ouncripie paboTbl B BBIEMOYHOM VUaCTKe BelIyT OT TIpaHHLbI
no.d K ckaram. Haua.y paboT npeauiecTByer Npoxojka y jJa/bHed
rpaHunsl nogas (yuacTka) opra, OT KOTOPOro HAYHHAIOT OYHCTHOM
3aboil, o6opyayeMblil KOHBellepOM M CPeACTBAMH AJst NPOH3BOJACTBA
6ypoBeix pabor. OMHOBpEMEHHO B KaK/J0M BLIEMOUHOM yYacThe HJH
noJe paspabatbiBaloT He BoJsiee ABYX CJ0eB € 06513aTeJNbHBIV Ollepe-
JKeHHeM BepXHero cjos Ha 2—3 wara o6pymenuss. OuuCTHYIO BbI-
€MKy NPOM3BOAST, KaK npaBujo, 6ypoBapuiBHbIM crnocobov [locae
0TpaBoTKH BHIEMOUHOI'O Y4acTKa ero H30JHPYIOT, @ NpH pa3paboTke
M.14CTOB, OMACHBIX N0 CAMOBO3rOPAaHHIO, NMOABEPrarmT NPOQU.IAKTH-
YeCKOMY 3aH.THBAHHIO.

IIpu cucremax pa3paGoOTKH TFOPH3OHTAJIBHLIMH CJIOAMH € 3a-
ki1aakoil (puc 3 33) Haubosee pacnpocTpaHeH HHCXOAAMMIT MOpH-
J0K pa3paboTKH, BOCXOJAMHUI NOPALOK BO3MOXKEH JHIIL NPH NPH
MeHeHWH THApaBJaHYecKoll 3akjaaku. CucreMa UMeeT JBa BapHaHTa"
€ pacrnosoXKeHHEM OYHCTHOTO 32605 BKDECT NPOCTHPAHHA HJIH MO
NpoCTHpaHHio NMiaacta. B 00oHx BapHaHTax 3Taxk Ha IOASTaXKH He
LeNsT.

BrieviouHoe nosie BCKPBIBAIOT YUaCTKOBBIM KBEPULIATOM, MPOBO-
OUMBIM OT MOJIeBOTO IUTpeKa. [ BeHTHJISAUMH NPOXOAST BEHTHJSA-
LUHOHHBIH IITPeK, KOTOPHI uepe3 MOJeBOH CKaT COEJHHSIOT C OTKa-
ToyHbM wiTpekoM OT opra mpoBoAAT mJactoBelie mmrpesir Ckar
npeiHasHaved A5 TepeIBHKEHHS JI0jJell, Chnycka 3aK.J1aI10YHBIX
MaTepHaJsioB, KDelexxHOro Jeca, BeBOAA oTpaoTaHHOM CTPYyH BO3-



ayxa. ¥ kpoBau mnjacra (BHCA4YME OGOK) NPOBOASIT UEHTPaJbHBIH
CKaT ¢ OTHeJeHHAMH AJS COYCKa YIasi, BeHTHJALHH H IepeiBHKe-
HHs Jiodell. B HuxkHell wacTH ckata coopyxalT O6yHkep Ha 30—
40 t yrng. Ha BeHTH/SUHOHHOM TODH30HTE NMPOBOJAT YyYaCTKOBBIf
KBepIlJar, OT HEro OpT, OT OpPTa [0 TpaHHL, BHIEMOYHOTO MNOJA
CJI0eBBIE IUTPEeKH [JJf TPAHCIOPTHPOBAHHA 34KJaJ0YHOrO MaTepHa-
Jla, KpenmexHoro Jeca, yras, BeHTHaduud. Ltpekn HuxepacmoJo-
JKEHHBIX CJIOEB COEIHHSIOT CO CKATOM CJIOEBBHIMH KBepllJaraM,
KaxXXABIH U3 KOTOPHX 00CJAYXKHBAIOT ABa-TpH caos. OTpaboTky cios
BeAyT B HaNpPAaBJEHHH K LEHTPA/IbHOMY CKATy OT pa3pesHOro opra,
NpOfileHHOro HA paHHLE BBIEMOYHOI'O MOJS.

Ot6ofiKy yras NpOH3BOAAT B3PBIBHEIM CHOCOGOM IINypaMu LJy-
ounolt 1—1,2 M. OT6uTHI yroJap nojamT KOHBelepOM, YCTAHOBJEH-
HBIM B CJI0€BOM INTpeKe, K YIJeCIHyCKHOMY CKATy.

KpenneHde OYHCTHOro 3a605 OCYILECTBJSAIOT AePEBSIHHBIMH CTO-
xaMu guamerpom 16—20 cM, ycraHaBJHBaeMLIMH NOJ JepeBsHHbIE
BepxHsAKH. PaccrogHue Mexay croHKaMH H psiaMH CToek 11—
1,2 m. Ilocne noxBuranus 3abos Ha mar 3akjaiku (6—8 M) Ha
NOYBY CJI0A YKAaABIBAIOT JieXHH, 4 Ha HHX JOCKH WJH ABa CJ0
MeTaJ/JIHueCKOH CeTKH.

3aKJIaI[Ky NPpOHU3BOAAT MHEBMATHUECKHM, MeXaHHYECKHM HJIH
THAPABJHYECKHM COCOOOM.
Taoauwa 3.2
CucremMa paspaboTKH
HaAKJAOHHBIMH
HAKJOHHBIMH CJOAMH, OT- nonepeyHo-~
cosvH € 06- | pabaTpiBae- | FOPH3OHTAMb- | yaxnonHBIME
ITokasarean pYyilIeHHEeM H MbIMH MNOJIO- HBIMH CJOHMH CIAOAMH C
npuMeHeHHeM | CAMH {10 [IpO- C MHEeBMAaTH- FHApaBJAHYe-
rudKoro fe- CTHPAHUIO C yecKoil 3a- CKOlL, 3aKJTal-
PEKPBITHH rMapasjHye- KJa Kol Koft
u KTY CKOH 3akaan-
Koit
Ho6uua yras u3 OLHOTO 15000 1140 1000 1400
3agos, T/Mec
Tpynoemkocts paGor 1o 161 228 398 270
yuactky Ha 1000 T poGHi-
4y, vea-CMeH,
B TOM YHCJE:
Ha OMHCTHBIX pagorax — 214 303 253
Ha  MOATOTOBHTEJbHBLIX — 14 94 17
paborax
IIpou3BOAHTENBHOCTE TPY- 6,2 4,4 2,5 3,7
Ja pabouyero mo yyacr-
Ky, T
ITporsixeHHOCTh NOArOTO- 7,7 4,4 28,6 3,8
BUTEJBHBIX BHPabOTOK Ha
1000 T moGbrun, M
Pacxon  JecoMaTepHalioB 13,8 60,0 53,8 70,0
Ha 1000 T moGerau, m3
ITorepu yras, % 13,2 9,2 10,3 8,0




JLOCTOHHCTBaMH CHCTEMBI SBJISIIOTCS: YHHBEPCA.IbHOCTb, He3Ha-
YyuTe bHble noTepu yras (12—15%); cHHXKeHHe OMacHOCTH NOA3EM-
Hpix moxapoB. Hepocratku: HeboOabIUAA NPOU3BOJUTEIBHOCTD
OYHCTHOrO 3a608 U He3HAuHTeJIbHbI 00beM J106BIUH C BHIEMOYHOTO
noas (3000—6000 T/mec); Oosblune 00beMbl NOATOTOBHTEJBHBIX
BBIPAaBOTOK H PACXOJ KpeleXHbIX MartepHaJoB (a0 70 m® Ha 1000 T
J006b1un).

TexHHKO-3KOHOMHUECKHE I[T0Ka3aTeNd CHCTeM pa3paloTKH Moll-
HBIX NJIACTOB C pasieseHHeM Ha CJOH fnpuBeieHbl B Taba. 3.2.

3.5.5. BbIBOP CUCTEMbI PA3PABOTKH

Ha Bri6op palnonanpHOl cHCTeMbl pa3paloTKH OKa3blBAlOT BJHSIHHE
MHOTOYHCJIEHHbIe Te0JIOTHUeCKHe H TODHOTeXHHYeCKHe (aKTOpHI

V3MeHeHHe MOLIHOCTH, HEPOBHOCTH MHOUBLI U KPOBJIH, PasiyBbl
M BBHIKJIHHHMBAHHSA IJ1ACTOB YUHTHIBAIOT NIPH BEHIOODE TEXHOJOIHH Das-
pabOTKH H NPOBeleHHH MNOATOTOBHTEJNBHBIX BhipaGotok. Ilpm pas-
pa6oTKe TOHKHX HNJAaCTOB H CpeJHeHl MOIIHOCTH BBbleMKY OOBIYHO
BeIyT Cpa3y Ha IOJIHYIO MOIIHOCTh; IpH pa3paboTke MOIIHAIX MJac-
ToB (60s1€e 3,5 M) BEIEMKY NPOHM3BOAAT JIHOO OTAEJbHLIMH CJOSMH,
au6o 1Mo Beeil MomHOCTH. MuHHEMaJbHAasA padouass MOUIHOCTL MJ/1aCTa
KoJse6JIeTCs] B 3HAUHTEbHEIX TpeleaX H 3aBHCHT OT yIJa NajeHHs
H CBOHCTB IJ14CTa, OT IIPHMEHsIeMbIX MAaLIHH.

[Ipn HaKJOHHOM M KPYTOM IajeHHH OTOUTHIA yroJb NepeMelia-
ercs MOoJ JACHCTBHEM CHJIBI TSXKEeCTH, YTO HeOOXOAHMO YUYHTHIBATH
npu Beibope cucTeM paspaborku (puc. 3.34). Ha kpyTeix miacrax
€CTb OIACHOCTb NajeHHs 60JbIINX KyCKOB YIJIsl, IOPOJ, OTC/AaHBal0-
IIUXCA OT KPOBJH Bbipaborok. Ha moJsorux msacrax nocTaBKy yris
BOJIb 320051 OCYIUECTRJSIOT MeXaHHUECKHMH cpeacTBaMu (puc. 3.35).
Yros najeHus Bcerja YYHUTHIBAIOT NMPH BbI6Ope CHCTeM Pa3spaboTKH.

Puc. 3.34. Texnosorndeckasg cxema OTPAaGOTKH KPYTOr0 ILWIaCTa C MOASTAXKHON
THIPOOTGOHKOM NOJ TMOKHM MeTa/lJIHieCKHM IePEKPLITHEM:

I — noAsTa)KHbIfl IITPeK; 2 — cKaT; 3 — rHOKOe MeTaJJIHUeCKOe MepeKkpuitHe; 4 — oOpyIIeHHbIE
1ICPOAbl KPOBJHM; 5 — BbIHHMAaeMasl 3aX0lKa; 6 — FHAPOMOHHTOD
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Puc. 3.35. Cxema BbleMKH TOHKOro [O.IOTOr0 NJacta OypoLIHEKOBOH yCTanoBhO:
1 — orGolinbllt opraH; 2 — HWHEK; 3 — NPHBOJ

Kpemnoctb yris 3aBHCHT OT TBEPAOCTH, BA3KOCTH, MHHEPAJOIH-
YeCKOr'0 COCTABA H CTPYKTYPHI, TPEUIHHOBATOCTH U K.JHBAaXKa. ¥YT0.ib
OTHOCAT K TOH MM HHOIl KaTETOPHH HJH KJAcCy KPEnoCTH NpHMe-
HUTEJBHO K NPOU3BOACTBEHHBIM IMpOLECCAM — Pe3aHUI0 yIJas BpYy-
GOBLIMH MalliHaMH, OypeHHIO 3.eKTpocBepiaaMu U np. Kpenocts
yrasa BausieT Ha BuIOOp crocoba noipybku U otboiiku. OcanouHbie
nopojas 0061a4aK0T CNOCOGHOCTBIO PACKAJBIBATLC BAOIbL Napa.-
JIeJBHBIX IIJIOCKOCTEH HamaacToBaHus (caaHueBatocTrlo). CHcTeMa
TPELHH BTOPUTHOTO NPOHCXOXK/1eHHS, 06pa3oBaBHIUXCA B Pe3y. bTa-
Te€ TEKTOHHYECKHX TMPOUECCOB, MPEBPATHBIIHX NOPOAY U3 MOHONHT-
HO# B CJaHLIEeBATYI, HaszwBaeTcss KJauBaxkeM. K.uBax oObluHO He
napaJjijiejieH TMOBEPXHOCTH CJ0eB B OTJHUHE OT NMepBHYHOIl caaHIle-
BatocTd. KJHBa) B KpPOB.e H ero OPHEHTHPOBKA B MPOCTPAHCTBE
umeloT GoJbllioe 3HAYeHHE C TOUKH 3PEHHS YCTOMUHBOCTH KPOBJIH.
Tlpu BeleMKe KPYTHIX (0COOGEHHO MOUIHBIX) T.14CTOB MOT'YT OTAEJSATh-
cs1 BoJipliie KyCKH YIJsl 110 NOBEPXHOCTH KJMBaXa. JTa ONacHOCTH
MO}KeT OBbITh yCTpaHeHa H3MeHeHHeM IOPHIKa BBIEMKH YL H CO-
OTEETCTBYIOUIHM KpeIlIeHHeM 3a601.

[TnacTh yras, CKJOHHOIO K CAaMOBO3TOpaHuIO, JOJKHbBl BhIpa-
6aThBATECH € HAUMEHBUIHMH TOTEPAMH C NPUMeHeHHeM IOJHOH H
IJIOTHOH 3aKJaJAKH BblpaboTaHHOrO MpOCTPaHCTBA.

PasMmep u 4HCI0 KyCKOB B J0OBITOM yrJje MMeIOT BaxKHOe 3Ha-
YyeHHe 1Js ONpeAeeHHOro copra yr.s.

[Ipu orpaGoTKe Yro.bHBIX 1.1aCTOB MOTYT BBIAEJNATHCA DazJ/iuu-
Hble r'asbl; MeTaH, YIJeKHC.10Ta, OKHCh YIiepoia, cepoBOJOPON, BO-
gopoa. Bosee 4acto M B 3HAUHTEJNBHDLIX KO.JIMUECTBAX BbLIEISETCS
MeraH. BrliesieHne MeraHa W3 Yy HaM GOKOBBIX 1Opol OniBaer
pas3JHYHBIM: CIIOKO[IHOe Bbile’eHHe, BBLIAEJIEHHE CO 3BYKOBBIM 3(-
dbextoM (cydusaps) UM BHe3anmHoe BbIAEJEHHE, COHPOBONKIAeMoe
3BYKOBEIMH 2 dekTaMu M BrIOpocaMH OOJBIIOTO KOJIHYECTBA rasa
H yras (10 HEeCKOIBKHX COTEH M JazKe TBICSY TOHH).

B 3aBHCHMOCTH OT KOJHYECTBA BLUIEJNAIOIIErOCHd MeTaHa H.IH
BOJAOPO1A Ta30Bble LIAXTH Je’dT Ha OINpeleseHHbIC KAaTEerOpHH:
I kareropust — 10 7 M® rasa, BpLleJdpollerocss B cyTku Ha 1 wm?



cpefHecyTOUHOIT J00blun ropHoit Maccwl; 11 xateropus — 7—14 M3,
IIl kareropusi — 14—21 m® u cBepxxaTeropunie — Gonee 21 M3,

BrigesneHHe MeraHa yBejuuuBaercss ¢ ray6uuoi. SIBsenus BHe-
3aNHBIX BHIOPOCOB HAauHHAIOTCH ¢ IyOHHBL paspadotkn 200—300 M.
ITpu 3TOM OyaraMu Hx B OOJIBILHHCTBE CJIydYaeB SBJSIIOTCA YYaCTKH
HJIM 30HBI NJHKATHBHBIX HapylIeHHH yris H nopold (duaekcypol, ne-
peXHMBI, pa3ilyBbl). MeraH, Oyayun Jierde BO3JyXa, CTPEMHTCS 3a-
HOHHTB Boccrawooline BelpaGoTkH. [loaToMy crapailorcd npuMeHsATh
CHCTeMBl Pa3paloTKH ¢ MUHMMAJbHLIM KONHYECTBOM TJYyXHX H BOC-
CTAIOLHX BbIpaboOTOK.

B waxrtax, onacHbiX N0 BHe34NHOMY BbijleleHHIO I'da3a ¢ BHIGPO-
COM yIJisd, JAOJXKHBI IDOBOJAHTLCA AONOJHHTE/NbHDLIE MEpPOIPHATHS:
OypeHue IepelOBLHIX Pa3BelOUHBIX CKBAKHH; Jerazauus mJjacra my-
TeM OypeHHsl CKBAaXHH 60.IbIIOrO JHaMeTpa Huxe pabodero ISpH-
30HT4; IPUMEHEHHEe COTPSICATE/bHOTO B3DEIBAHUA M T. [.

bBoxoBble MOpPOABEl B YCAOBHAX pazpabOoTKH YroJbHEIX MeCTOPOXK-
JeHHll yalle npeAcTaBjeHbl [JIMHHCTLIMH, NeCYaHHCTBIMH H YTJIHC-
THIMU CJaHIAaM{, MecyaHukaMH H H3BeCTHAKaMH. 3HaTh CBOHCTBA
O60KOBBEIX MOPOA HeOOXOAMMO AJSl NPABHJIbHOIO DelIeHHst BOLPOCOB
NpOBeAeHHA H KpeIllJleHHS BbIPAGOTOK, YIpAaBJeHUS TODHBIM jaBJe-
HHeM, Bribopa cooTBeTcTBYMOILel cucTeMbl. OCHOBHEE cBoficTBa Go-
KOBBIX [ODO] — NPOYHOCTh M YCTOHYMBOCTbH OOHaXKEHHl, KOTOpble
B3AHMHO CBSI3AHBHIL.

Oco6eHHO BaXHO YUYHTBHIBATb CBOHCTBA MOPOJ KPOBJH, HEMNO-
CpeICTBEeHHO NpHJeramoluX K IJaacrty (HeNnocpeLCcTBeHHAs KPOBJf)
H HaxOAsIL[UXCS Ha PACCTOSIHUH OT Hero (OCHOBHAas KpoBasi). Xa-
PaKTepPU3ysd YCTOUUHBOCTL OOHAaXKeHUS WOPOJA, CJAEAYyET OTMETHUTD,
4TO X gedopMalud B TedyeHHEe JJHUTENHHOTO NPOMEXYTKa BPEMeHH
MOTYT He BBIXOAHTH 32 Ipeledbl ynpyroctd. CocrosiHHe oOHAXKeHHs
B TAKHX CJyyasix Ha3blBAeTCS YCTOHYHUBBEIM, H KpelNd OOBIUHO He
Tpebyerca. Ecau nedopmanus o6HaXKeHHs IOPOA BLIXOAHT 3a IIpe-
Jebl YyIPYrocTH, TO COCTOsIHHEe O0HAaXeHHss B 3TOM CJyuae Ha3bl-
BaeTcsl HeycToHuuBbIM. ledopmanus Takoro oOHaxKeHUS HepeaKo
3aKaHUHBAETCS CKOJIbXKeHHeM HJH OOpYLIeHHEM OTAC/bHBIX y4acT-
KOB MJIH KYyCKOB mopojbl. K HeyCTOHUHBEIM OTHOCSITCS TakKe oOHa-
JKEeHUS XPYNKHX NOPOA, CnocoOHBIX o0pywiaThes 03 3aMeTHBIX Je-
dopmanui.

[Ipu paspaborke cOJHXKeHHBIX MJIACTOB HEOOXOAUMO cOBJI0ATD
ouepeIHOCTh HX BEHIEMKHU H 6oJlee CJI0KHOE, ueM B OOBIUHEIX Caydasx,
HoAjepKaHue BhPaOOTAHHOIO TPOCTPAHCTBA, BaxKeH NpaBHJbHBIA
BoI6Op cmocoba MOArOTOBKH IJIACTOB K OYHCTHOH BbIeMKe —— COB-
MECTHBI HJIH pa3jeJbHbIH.

[Tpu 60/blIOA OOBOAHEHHOCTH AOJIKHBI OBITh NPEAYCMOTPEHBI:
MEPONPHATHS MO APEeHaKY OTAEJbHBIX YUACTKOB; OCTABJEHBLI lIpel-
OXpaHuTeNbHblE LEMUKH HJIU CTOJOBI, VCTAHOBJEH [AONyCKAeMBIi
criocob ynpaBJeHHsI KPOBJeH; Lienqecoo0pPa3HO NpHMeEHeHHe CHCTeM,
HCK.1I0UaloIIUX NPOHHKHOBEHHE BOAK B OUHCTHOE IPOCTPaHCTBO.



[Ipoektupys pa3pabOoTKy MeCTOpOXKAEeHHs, HeoOXOAHMO BbIOH-
paTh TaKyl CHCTeMYy, KOTOpas B NOJHOH Mepe COOTBETCTBOBaJa Obl
pa6oTe HaMeUeHHBIX K IPHMEHEHHIO MalluH. B TOoM ciayuae, Koria
OJHO3HAYHO YCTAHOBHTb pAUHOHAJbHBIH BapUaHT CHCTeMBl paspa-
60TKH C y4YeTOM BhilllellepeulCJIeHHEX (AKTOPOB 3aTPYAHHTEBHO,
OKOHYaTeJbHBIH BLIGOP NPOHU3BOAAT NyTeM 3KOHOMHUYECKOrO CpaBHe-
HHS PA3JHYHBIX BApHAHTOB. [IpHHUMAOT CHCTeMY, 06ecIIeuHBAIOILYIO
HauboJsbulyo He30nacHocTh paboT, BEIEMKY I0.1e3HOI0 HCKOMaeMOoro
C HAUMEHBUINMH 3aTpaTaMH.

KOHTPO/thbLE 80NPOCHL

. CyulecTByIolllie CXeMBl PacmOJIOXKEHUs1 TVIABHEIX CTBOJOB.

. Buifop pauuoHajbHOM cXeMbl BCKPLITH METOAOM BapHaHTOB.

. Cnoco6el MOATOTOBKH LIAXTHHIX NOJEH, HX CYIIHOCTB.

YcraHOBJIeHHE TOAOBOH NPOM3BOIHTENbHOCTH H CPOKA CJAYKOB IUAXTBL
OcCHOBHBIE MPOLLECCH OUHCTHOH BBIEMKH.

. Buael 3aknaakn BeIpaGOTAHHOIO HPOCTPAHCTBA.

. Knacendnkaunsi cucteMm paspaGOTKH YFOJBHBIX MECTOPOKAEHUI.

. Kpurepuu BuiGopa cucTeM pa3paGoTKH YLOJLHBIX MECTOPOKIAEHH.

OO LR WD =



4. PASBPABOTKA MECTOPO)XIEHUH
IMMOJIE3HbIX HCKOIMMAEMbIX
OTKPbITOM CITOCOBOM

4.1. OBUIHUE MOJIO)XEHUA

Orxpoiroil cnocob pa3paboTky MECTOPOXKIAEHNH NOJE3HBIX HCKO-
HaeMblx 3akjiouaercs B pa3paboTKe TOPHBEIX HMOpPOA H IMOJE3HOTO
HCKOIIaeMoro, CcJararolliux MeCTOPOXKAeHHe, HOCAeA0BaTeJbHbIMH
CJOSIMH C 3eMHOH NOBEPXHOCTH.

CoBOKYNHOCTh TOPHBIX BBHIPabOTOK, 06pa30BaHHHIX B IIpolecce
OTKPBITOH paspabOTKH MeCTOPOXKIEHHH MOJe3HbIX HCKONMAaeMBbIX, HO-
CHT HasBaHHe Kapbepa (pa3pesa). MecropoxieHne (HJau
4acTb €ro), paspabarbiBaeMOro OJHHM KapbepoM, HashBAIOT K a P b-
€pHBM NOJEM.

l'opHEle paGoTEl MO BhleMKe H yAaJeHHIO NOPOJ, MOKPBIBAMLIHX
HJIH BMeIAIOIIMX NMOJe3HOe HCKOMaeMoe, OTKPLIBAIOLIHe K HeMy J0-
CTYM, Ha3bIBAIOTCS BCKP B WIHBMHE paboTaMu.

FopHple paboTH MO H3BJEYEHHIO MOJIE3HOrO0 HCKONAEMOTO HA3bl-
BawTcA LO0ObBIYHBEIMH paboTaMi.

Pazpaborka MecTOpOX/JeHHS B TpaHHIax KapbepHOro IO
TIPOH3BOJUTCSl TOPH3OHTAJBHEIMH CJ0IMH, II03TOMY NPOPHIb Kapb-
epa HMeeT CTymeHYaTyio dopmy.

Cuiofi TOMILH TOPHBIX MOPOJ, paspabaTbiBaeMBIl CaMOCTOSTE/b-
HBIMH CpEACTBAMHU DPBLIXJEHHs, BHIEMKH H TPaHCIOPTA, Ha3bBaercsd
ycTynowm (puc. 4.1). Hacts yecryna mo Boicore, paspabaTbiBaeMas
CaMOCTOSITEJIBHBIMH CPEACTBAMHU PhIXJEHHS H IOTPY3KH, HO 00C.1y-
KHUBaeMass TpPaHCHOPTOM, OOHIHM A/ BCEro ycryna, HasbBaercd
NOLYyCTYNOM.

OcHOBHBIMH  3JieMEHTaMH YCTYNa ABJSIOTCA: MJA0IIaJKH,
OTKoC, 6pOBKH, 32601

Yacrp ycryna no HHpHHe, paspabarbiBaemMast CpeACTBaMH Bbi-
eMKH H TpaHcmopTa, HaswiBaercs 3aXx0AKOIl ycrtyma. Topeu
Ui (GpoHTaAbHAS YACTh 3aXOAKH, SBJSIOMHECS 00BEKTAMH TOPHBIX
pabor, HaswBawTCcsl 3a6o0eM. Ilpu paspaboTke ycTyna HeCKOJb-
KUMH BBIEMOYHO-NOTPY30UHBIMH KOMIJIEKCAMH 3aX0AKa JEJUTCH Ha
OT/AeJbHble G/OKH.

COBOKYIIHOCTh ILIOLIAJOK H OTKOCOB BCeX YCTynos obpasyer
6opT Kapbepa. Pasnuyaior pabGouuii 60pT, Ha KOTOpOM
NPOU3BOASTCA BCKPBILHLIE M A00BIYHBIE paboThl, H Hepalbouuil
H60pT, HA KOTOPOM rOpHble paboThl 3akoHUeHHl. Iljomanku ycry-



Puc. 4.1. daemeutst ycTyna:

! — BepXHAA  NAOWAAKA; 2 — HHXKHAA 11710~
wanKa; 3 — oTKoc: 4 — RepxHsig OpoBKa; 5 -—
HUXHssi OpoBKa; 6 — 3a0oit; @ — Yroa otr<o-
ca ycryna; Hyfsmcom ycTyna

MOB, Ha KOTOPBIX PAacHOJgaraeTcsi BLIEMOYHO-NOTPY30UHOE H TpPaHC-
noptHoe 06OpyA0BaHHe, HA3LIBAIOTCA PAal0OYHMHU NMJIAOMIAAKA-
mu. s nOBBIIEHHs yCTOiuuBOCTH Hepaboyero OopTa Kapbepa M
3ajepXKanns OCBIIAKILENCH TOPOALI MEXKIAY YCTyNaMH OCTABJSIOTCS
nowaiky (mpeioxpaHuTeabHHEe GepMbl). Ecin Ha Gep-
Max pasMellaloTcst TPAHCMOPTHbBIE KOMMYHHKALHKH, TO HX HA3bIBAKOT
TPAaHCNOPTHBIMU GepMaMHu.

YroJa, obpasoBaHHblil JuHHell oTKoca 6opra Kapbepa H TPOeK-
nuell 3TOH JUHWE Ha I'OPH30HTAJbHYI0O IIJIOCKOCTb, HasbiBaercs
yraom orkoca Hopra Kapbepa.

BexpuiTne KapbepHOTO TOJAsL OCYU1eCTBAsSeTCA B NEePHOA CTPOH-
TeJIbCTBa KAPhepd C MOMOUIbID KANHTAaAbHBX TpaHmel [Has
CO37aHHUsl NepBOHAYAJBHOrO (DPOHTA TOPHBIX paboT Ha ycTyile H
pasMelieHuss TOpHOTO W TPAaHCMOPTHOrO OOOPYAOBAHHS HPOXOIAT
paspe3Hble TpaHUIEH.

Orkphiras paszpaboTka MeCTOPOKIeHUH MOJTe3HBIX HCKOMaeMblX
HMeeT CJel1yiolllve NpeHMYLIecTBa nepe] NoA3eMHoii:.00mee BbICO-
Kasi 6e301acHoOCTb TPY/Aa; MPOU3BOINTEIBHOCTh TPY1a 3HAUHTEIBHO
Bhillle, a cebecroumocTth A00HUM 1 T TOJE3HOro MCKOTIaeMOTO HAa-
MHOrO HHIXKe, ueM NpH TNOoA3eMHHIX paadpaborkax; 60.1ee BHICOKHE
TeMIIBl POCTA TPOU3BOAHTEJIBHOCTH TPYAAa U Y.IyUIleHHS] TeXHHKO-
9KOHOMHYECKHX MoKa3zaTe/ell;,CPOKH CTPOHTENbCTBA KAPbEPOB MEHb-
1le CPOKOB CTPOHTeNbCTBA INOA3€MHBIX PYAHHKOB PaBHOH NpPOH3BO-
AMTeNBLHOCTH, BoJiee BLICOKHE KauecTBeHHBLIe MoKasaretu paspabor-
KM MecTOpoXkKAeHHH u 6o0Jee MOJHOE H3BJEUEHHE IMO.1€3HOTO HCKO-
naeMoro Hi3 Heiap, Oojee 6.1aTONpPHATHBIE YCIOBHs 1.1 BeJEHHS
CeJIeKTUBHOH J00HYH MOJI€3HOI0 HCKOMaeMoTo.

OCHOBHBIMH HeJAOCTATKAMH OTKPBITHIX TOPHBIX PaGoT SABJIAIOTCS:
HaHocuMblil yuiep6 oxkpyxKalouiell cpeie, CBSI3aHHBIH ¢ HeOOXOMHMO-
CTbIO OTHYKJIEHHS 3HAuYHTeJbHLIX 3eMeabHbIX MJoLIalell; sarpsisHe-
HHe BO3AYIUHOTO H BOAHOrO 0acceHOB pailoHOB paszpabaThiBaeMbIX
MECTOPOXKAEHHIT; 34ABHCHMOCTE OT KJMUMATHYECKHX U METeOpPOJIOrH-
YeCKHX YCJIOBHH; HeOOXOAMMOCTL BJIOXKEHHA OOJBUINX KalHTaJbHBIX
3aTpar B KODOTKHE CDOKH IIPDH CTPOHTe/bCTBe TYOOKHX (CBLILIE
800 M) xapwvepos.

Passurne ropronoGeiBaiouieii npombiniennocty CCCP xapak-
TepH3yeTcsl HellpepHIBHLIM YBeJHUeHHeM JOJH OTKPLITHIX paspabo-
TOK. DTO BHAHO H3 AHHAMHKH pOCTAa yAEABLHOrO Beca OTKPBHITOrO



crnocofa paszpaBoTKH BaXKHENUIHX MO.1e3HBbIX HCKOMaeMblXx B o0uleil
n00blue, Y.

Toat . . . . . . . . . . 1975 1980 1985 1990
Yroas . . . ..o L. 30,0 38,0 40 47
JKeneswas pysa . . . . . . . 82,5 84,6 87 89
Pyael nperusix meramioe . . . . . 65,2 68,0 68 70
Mapranuesas pyza . . . . . . 63,7 66,2 60 52
Arpoxuwuyeckue pyast . . . . . . €3,0 75,0 76 81

4.1.1. 9TANDBI H ITPOU3BOJCTBEHHBIE NMPOLECCHI OTKPBITbIX
IF'OPHbIX PABOT

Paspaborka MecTopOxKAeHHH OTKPHITBIM crocofoM AeJUTCs HA C.e-
AyIOLIHe 3Tanbl: MOArOTOBKA MOBEPXHOCTH KapbepHOro IIOJs — Bbl-
pyOka neca u KopueBKa IIHell, OTBOA pyce. peK M pyubeB 34 Ipejie-
JIBl Kapbepa, cHoc 3AaHUil U COOpYKeHUIl, epeHoc OocCeHbIX H XKe-
JIe3HBIX AOPOr, JIHHKU 3JeKTpolnepesayd U T. II.; FTOPHO-KAIUTaJbHble
paGoThl B IepHO CTPOMUTENbCTBA Kapbepa 3aKJYaloTcs B IIpoBe-
JeHHH KANHTAJdbHBIX TpaHulell aas obecrieueHUs TPAHCIOPTHOIO J0-
cryna K paboudM TOPH3OHTAM Kaphepa H pas3pesHBIX TpaHilell [
€O3aHusl NepBOHAYaJbHOTO (ppoHTa rOpHBIX paboT, yAaJeHud He-
KOTOpOro o0’beMa BCKDBIIIHBIX NMOPOJT A8 BCKPBITHS 3daMaCOB MO.1e3-
HOTO HCKOITaeMOro fepej MyCcKOM Kapbepa B 3KCIJAyaTauHio; ropHo-
[OJArOTOBUTENbHBEIE paboOTBHl B MEpPHOJ 3KCIJAyaTalld Kapbepa —
B NPOBeIEHUH FOpPHBIX BhIpaGOTOK A/l BCKPBITHS o4epeaHOro pabo-
Yero ropH30HTA; BCKPBILIHbIE H JOOBIUHbIE padOTHI.

IToaroroBka TNOBEPXHOCTH U OCYylIeHHe MECTOpOXK/JeHHsi, TOpPHO-
KaIlHTaJbHble H TOPHO-IOATOTOBHTEJNbHBIE paboThl BHIMOJHAITCS
NOC/Ne0BATENBHO B NI€pHOJ CTPOUTE/BCTBA Kaphepa. B mepuonx sxe-
nayaTauid TOPHO-NMOATOTOBHTE/bHbIe H BCKPbILIHbIE paboThl BbINOJI-
HSHOTCA Mapa1iedbHo ¢ AOOBIYHBIME, OMEPEXKas UX B NPOCTPAHCTBE
Il BpEMEHH.

['opHo-kanurtaJ/ibHble, TOPHO-NOIrOTOBHTEIbHBIE, BCKDPBIIHBE H
n00bluHbIE PaboOThl BBIIOJHAIOTCH [0 ONpeae]IeHHOl TexHOJorHue-
CKOH cxeMe, BKJIOuYaloileil cJelyloilue NMPOH3BOACTBEHHbIE Npollec-
Cbl: MOATOTOBKA TOPHBIX NOPOJL K BbleMKe; BbleMOYHO-MOTPY30UHBIE
paboThl; MepeMellleHHe I'OPHOIH MAacchl; pasrpyska M CKJaajiHpOBaHHe
M10.1€3HOT0 UCKOMAaeMoro; 0TBa.1006paszoBaHue.

Pa3Hoob6pa3ue roOpHO-T€OJOrHUYECKHX YCJIOBHH MeCTOPOXKAeHHH
TpebyeT pasyiMuHON MeXaHH3aUMH H TEXHOIOTHH OTKPBITBIX FOPHBIX
pab6ort.

TexHnonO2Us OTKPOHITOL pa3paboTKu — COBOKYIHOCTb FOPHBLIX pa-
60T H TNPOH3BOACTBEHHLIX INpoOlleccOB, obecrneunBawpIiiux Oezomac-
HYIO H 3KOHOMUUYHYIO AOOBIUY MOJIE3HbIX HCKOMAeMbIX.

B 3aBHCHMOCTH OT NpHMeHSeMBIX CPEJACTB MEXaHH3AUHH TeXHO-
JIOTHSl OTKPBITOIl pa3pabOTKU MeCTOPOKAEHHH MOXKeT GbiTh: He N p e-



pHBHOI (moTouHOI), Korga Bce TEXHO/IOTHYeCKHe TPOUEeCCH
BBIMOJIHAIOTCA HeNpepbiBHO; L H KJHYHO H, KOI'la TeXHOJIOTHUeCKHe
npolecchl BHNOJHAIOTCS B NOCJAe]0BAaTENbHOM NOBTOPEHHH pabouHx
H XOJOCTHIX XOAOB; KOMOHHHDOBAHHOH (ULHKJHYHO-TO-
TOYHOIMH), ec/iu B KOMIJIEKCE MAUIHH, BHIMOJHAIOUNX NTPOH3IBOACT-
BeHHBIE IIPOLECCHl, HCIOJB3YIOTCS MALIHHB UHKJIAYHOTO H HeIpe-
PBIBHOTO JeHCTBHUSA.

TexHOJIOTUS ¢ UCHONB30BAHHEM POTOPHBIX (LENHBIX) KCKABATO-
pPOB W KOHBellepHOIO TPaHCNOPTAa HAa3bLIBaeTCs HeNpep b BHOI;
C TpHMeHeHHeM OJHOKOBIIOBHIX 3KCKAaBaTOpPOB, (hpOHTAJbHEIX (He-
IIOBOPOTHBLIX) TOTPY3YHKOB H KOJIECHBIX BH/JOB TPAHCMOPTAa — LUK -
JHYHOH; NPH COUCTAHHH BBHIEMOYHO-NMOTPY30UYHBIX CPEACTB IHK-
JINYHOTO AeHCTBHSA, T'POXOTHJbHO-APOOUJIBHEIX arperaTtoB ¢ KoHBell-
€PHBIM TPAHCIOPTOM — L HKJHYHO-TOTOYHO M.

4.2. OCHOBHDbBIE NTAPAMETPb!I KAPBEPOB

4.2.1. KO3®PHUHUEHTbl BCKPBIIIK H METOAbl HX ONPEAEJEHUS

Ho6biua MoJe3HBIX HCKONMAeMEIX OTKPHITBIM CIOCOGOM COMPOBOXKAA-
eTCsl ylaJleHHeM H3 KOHTYpPOB Kapbepa onpeleseHHOro ob6bema
BCKPBILUHBIX (mycToix) mopof. KosamuecTBo BbHMMaeMoll mycroii
HOPOJB, IPHXOAALIEeCS HA eJHHHIY HOGBIBAEMOro M0JE3HOr0 MCKO-
aeMoro, HasbiBaerc K03 GPHUUEeHTOM BCKpH U H. B 3aBu-
CHMOCTH OT €JAHHHL H3MepeHHs DPa3JH4YaloT KO3(QGHIHEHTH BCKpHI-
wu o6bemHble (M3/M%); BecoBble (T/T); cMemannbe (M3/T).

B npakTHKe nmpoeKTHpOBaHHs M JKCIJIyaTalHH KapbepoB HaM-
GoJiee IIMPOKO HCHOJL3YIOT KO((HUHEHTH BCKPHIM: CpepHHI,
IKCIUIyaTaUHOHHBIA, TeKylIHi, KOHTYPHBIA U IpaHuuHBH (puc. 4.2).

P M 7 73 7 6 //H{AV,
SRS AN\ /4
" ) Pz " |

Puc. 4.2. Cxema K ompefieieHn0 K03(HUueHTOB BCKPHIIIK:

@ — cpenHero; 6 — IKCMAYAaTaALHOHHOTO; & — KOHTYPHOro; M — rOPH3OHTaNbHAS MOIIHOCTE:
PYAHOH 30HBI; /1 — rOPH3OHTAJNbHAS MOLIHOCTh MNPOIJIACTKOB MYCTBIX Nopod; H — ray6una
Kapbepa; /i — MOUIHOCTb HAHOCOB; By M Py — yrasl moraueHHs GOPTOB Kaphepa; VBc u Vnc—

06'bEMBI COOTBETCTBEHHO NYyCTbIX NOPOA H MOJE3HOTO HCKONMaeMmoro, OTpaﬁaTblBaeMble B nepu-~
04 CTpOHTEeJIbCTBA Kapbepa



CpeaHuM KO3QOHUHEHTOM BCKDBILH k., Ha3bIBAETCSA OTHOUIe-
Hue obuiero o6beMa NYCTHIX NMOPOJA B KOHEUHBIX KOHTYypax Kapbepa
Ve kK oTpabarsiBaeMbIM 3amacaM I0Je3HOro uckonaemoro Vy B 3THX
Xe KOHTypax, M3/m3:

kcp = VB/VH-

DKcnJayaTaUHOHHB I KO3QPUUHERT BCKPLIIH K, BEIpaxa-
€T OTHOlleHHe 0OBEMOB INYCTHIX MOPOA Vs K 3amacaM IOJIe3HOTO
uckomnaemoro V,¢, orpaGareiBaeMblM 3a [epHOA IKCIJAYaTaLHH
Kapbepa, M3/M%:

ka: (VB - VBC)/(VH_ Vuc)-

Texywnii ko3ddUIKEHT BCKpBILIH k: BhipaxKaeT OTHOLIEHHE
obbeMa mycThIXx nopod V:p K 3amacaM II0JIe3HOrO HCKONAeMoro
Vru, OTpabaTHBAEMBIM B ONpeJe/NeHHBIl NepHOJ BpeMeHH (rox,
KBapTaJ, Mecsl); m3/m3:

k'r = VT.B/ VT.PI-

KoHTypHBbB i Ko3(duLHEHT BCKPHIUIN Rk ONpefenser OTHOLIe-
HHe 00'beMOB NyCThIX mopod XAV K H3BJ/eKaeMbIM 3anacaM I0Je3-
Horo uckonaemoro AV, npupesaeMbM K Kapbepy INpH pacilupe-
HHH ero KOHTYPOB B IlJIaHe WJ/M IPH €ro yrayb6saeruu, m3/me:

kK == EA VB/ZA VH.

FpaHuuyHBM KO3)PHUHEHTOM BCKDBIIIM K Ha3LIBA€TCH MAaK-
CHMaJIbHO JONYCTHMBIH KO3 (HUIHEHT BCKPHIUH MO YCJOBHUAM 3KO-
HOMHYHOCTH OTKDBITBIX FOPHHIX paGoT Ha JAaHHOM MECTOPOXAEHHH.
OH onpenesnsieT MAaKCHMaJbHO JONYCTHMBIA 06b€M BCKPHIUIH, KOTO-
pHili MOXeT GHITh yjAaJieH H3 Kapbepa JJs A0OLIYH eIHHHILB OJEe3-
HOro uckoiniaemoro. BesuuuHa rpaHHYHOro KozbduuHeHTa BCKPbIIIH
onpejessiercs Ha OCHOBAHHH CPaBHeHHS AOIYCTHMOH ceGecTOMMOCTH
1 M® mosesHoro uckonaemoro C, ¥ IOJHOH ceb6eCTOMMOCTH IOJe3-
HOTO HCKONAeMOro NpH OTKPHLITOM crocobe pa3spaboTKH MeCTOPOX-
penust Cp.

Ce6GecTOHUMOCTb TO0JIE3HOTO HCKONAeMOro, AOOBITOTIO OTKPBITHIM:
cnoco6oM, paBHa, py6/m3:

Cn=3;1.+313k5,

rae 3, — 3aTpaTsl Ha Jo0blUy NOJIe3HOr0 HcKomnaeMmoro (6e3 yuera
3aTpaT Ha BCKpBINIHHIE paboThl), py6/M?; 3z — 3aTpaThl Ha BHIEMKY
OyCTHIX mopol, py6/m?; ks — Koa¢pGhHIHEHT BCKpBiIH, M3/M3,
DKOHOMHYHOCTD OTKpPBITOro crnocoba paspaboTKH MeCTOpOXKie-
uus obecneunBaercs, ecan Co<Cp Ilpu Cr=Cy ks=k.. B atom
caydyae TpaHHYHBIHA KO3¢p(UUUEHT BCKPHINM paBeH, M°/M3:

kr = (CA - 3)1) /35-



[Ipit onpeieseHHH rpaHHyHoro ko3®@uUHeHTa BCKPHIIM B Ka-
yecTBe 1onyc1uMoit cebectoumoctn C, NpHHUMAETCH, KaK NMpaBUJo,
ontoBas UeHa | Mm% roJsiesHOro HCKOMAaeMOro HJ/M ero noJsaHas cele-
CTOIMOCTb NIPH pa3paboTKe MECTOPOXKIACHHS NOA3EMHBIM CMOCOOOM.

4.2.2, ONPEJEMAEHHUE NPEAEJBHON I1YBUHHBI OTKPbITbIX
TOPHBIX PABOT

[Ipn ortkpoiToii paspaboTKe IMOJE3HBIX HCKONAeMbLIX HeO00X0LHMO
Onpel1e.lMTh Npeie.dbHylo I'JyOHHY BeleHHs OTKPBITLIX FOPHBIX pa-
oor. IlpeneabHas rayOuHa Kapbepa HAa HAaKJOHHBIX H KPYThIX 3a.le-
}Kax olpejesseT ero rJaaBHble NapamMeTPbl H IIPOH3BOAMTEJIBHOCTb.
Meroab onpepnesieHHsl npefesbHOfl ryyGHHBL KapbepoB OCHOBA-
‘HBl HA COINOCTABJEHWH PAa3JHYHBIX CTOHMOCTHBIX MNOKa3aTesell OT-
KpHITOl M moAa3eMHONR paspaloTKH MecTOpoXReHHH. PauuoHa ibHble
TpaHULBl OTKPLITBIX FOPHBIX palboT oOnpeaessioT aHAIUTHUECKH,
rpaduyecky, rpagoaHaJUTHUECKH H MeTOLOM BAPHAHTOB.
AHaJUTHYECKHE METOAB ONpejAeseHHs TNpejlegbHOH Taybu-
HbI KapbepOB HCNOJ/B3YIOTCSI B OPHEHTHPOBOYHBIX pacyeTax, TaK Kak
OHH He YYHTLIBAIOT BCe TOPHO-re0JOrHYecKHe, Tonorpaduieckne H
passinyHble Jpyrie oco6eHHOCTH pa3paborku MecropoxkiaeHuil. Ho
OHH TO3BOJSIIOT YCTAHOBHTh H HCCJEA0BaTh BJHAHHE OCHOBHBIX
onpeae s IOIUX (GAKTOPOB Ha KOHEUHble MapaMerphbl Kapbepa.
[Tpod. I1. U. I'oponenkuil npensoXua ONpenensiTh MpeliebHYI0
raybuHy Kapbepa (M) H3 YCJOBHS MOJYUYEHHS] MaKCHMaJbHON 3KO-
HOMHYHOCTH OTKPBITOH pa3pabOTKH MeCTOPOXKIEHHS 1O CPaBHEHHIO
¢ mojszeMHO#l Ha Ty XKe rayouHy (puc. 4.3). OcHoOBHas pacuerHas
thopMmyila uMeer CiaelyOMUN BHA:
I = Ci—3x M . 3u
P 3y ctgBitctghs  3u

rie M — ropu3oHTA/BHAS MOIIHOCTL PYAHOrO Tesxa, M; B H P —
yIJIBl foranieHHst 60PTOB Kapbepa CO CTOPOHbLI BUCSYETO H JEKAdero
60KOB DYAHOTO TeJsa, rpafyc; 3s — 3aTPaThl Ha BLIEMKY BMelalo-
mux (KOpeHHbIX) 10poA, py6/m3; 3, — To Xe HAHOCOB, py6/m?;
Ao — MOILLHOCTb HAHOCOB, M.

[Ipod. B. II. Boromo60oB Ha OCHOBaHHH HCCJEIAOBAHMH MpHIIeE.T
K BBIBOLY O Jiele1eCOO0pAa3HOCTH yueTa BTOPOCTENeHHBIX (PaKTopoB
NpH onpejeseHHH IpeleabHoll ray6udabl Kapbepa. OH NpeatoXKua
ynpoueHHyo GopMyJay olpejeseHuss rTyOHHBEL Kapbepa (M), moqy-
UeHHYIO IIDH YCJIOBHH kx =R :

1 MPRyss
ctg Bitetg by

rae ky.. — Ko3QQUUHEHT H3BJeYeHHst PYAbl IpU OTKPBITONl paspa-
60TKE MECTOpOKAEHHS.
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Puc. 4.3. Cxema K onpegesnennio ray- Puc. 44 Cxema K ONpeAe/eHHIO [Jy-
6uHBl Kapbepa aHAaJMTHYECKHM MeTo- OHHLI Kapbepa rpadoaHaluTHYeCKHM
aom (mo Il. U. Topoaeukomy) MerogoM axkaia. B. B. Pixesckoro

Ecan MuHuMasapHO Aonycrumasi IIupHHA AHA Kapbepa [) MeHb-
uie M, To Kapbep MOXKHO yray6uth Ha Benuuuny H, (M) 6e3 pas-
Hoca ero 6opToB. B 3TO0M ciyuae npeleabHas raybuHa (M)
M{kikuss+1) — D

Ctg Bl—}—ctg 52

Hy=H,+H, =

QopMy.1bl PUMEHUMEBl AJs OIpejeseHHs NpefedabHOH I1yOHHBI
Kapbepa IpH 3HAUYHTEJbHOM IPOCTHPAHUH MecTopoxaenuss L/H,>
>5. Ilpu orpaHHueHHBIX pa3Mepax Kapbepa MO NMPOCTHPAHHIO (M),
woraa L/H,<5, npod. B. I1. Boroao60oB npeaso}ku, BeCTH pacyer
no dopmyJe

Hyp=0,25tg e[V (L+ M) 2+ 4LMEmoske — (L+M)],

rie Bep-— CpeAHHIl yroJ noralieHusi 6OpTOB Kapbepa, rpaiyc.

Ananurnueckue GOpMyJIBl CayxKaT 1Js  onpeaedeHuss raybu-
Hbl Kapbepa NpH pas3paboTKe NpOCTBIX MO (opMe HAKJIOHHBIX H
KPyThHIX 3a.1exell nmogaesHoro uckonaemoro. Ilpu paspaGorke 6o.iee
CJOXKHBIX PYAHBIX TeJ TIIpele.bHass rJaybuHa Kapbepa ompele-
Jsiercsi rpadoaHaJATHUYECKHMH MeTOAaMH HJH MeTOJaMu Bapu-
2HTOB.

Fpadoanaauruueckul metro1 akaa B. B. Pxes-
ckoro. Ilpu onpeneneHuu NpeneabHON ryOHHBl OTKPBITBIX TOPHBIX
paboT KOHOMHYECKH BBITOAHON cuuTaercs Takas TJiy6HHA Kapbepa,
NPH KOTOPOH TeKYLIHH KO3((HLHEHT BCKPHILUH k; PaBer TpaHUYHO-
MYy k.. Jlag onpeneseHust KOHEUHOH TJYGHHBI Kapbepa €ro kOHTYDPH
paclHpsIoT MOJ yIJOM HakJOHA pabouero 6opra Y, A0 TAKOro Io-
JIOXKeHHsA, Koraa kr.=+k;. (puc. 44). B stom nogaoxenun paboynx
60opTOB GHKCHPYIOT TOUKH A U B KOHTypa Kapbepa Ha MOBEPXHOCTH,
OT KOTOPBIX HOJA YIJIAMH Y; H Yz MPOBOAAT JIHHHH, ONpele.islolHue
npeaebHbll KOHTYD H KOHeuHylo TAyOuHy Kapbepa [ Tekyuias



Tay6uHa Kapeepa (M), IpH KOTOpOi pasHoc GOpPTOB AOCTHraer mnpe-
e TbHOTO KOHTypa:

e(M—m) —m
HT. K = ——)_——
ctg yi+ctg Yo

rAe M — MOUIHOCTh HPOMJACTKOB NyCTOH NOPO/bLl B PyAHOI 30HE, M.
[IpenenvHeift passnoc GoOpTOB Kapbepa (M), COOTBETCTBYIOLHH
npeneabHoll Ty6uHe Kapbepa,

By=k (M —m).

CpaBHenne Tekyllero Ko3(p¢hUUHEHTA BCKPBIIU k; C [PAHUYHBIM
k03¢ HLHEHTOM R: NPH ONpeleseHHH NpeleJbHOH T yOHHBI OTKPHI-
TBHIX TOPHHIX pPa6GOT NO3BOJAET pACUIMPHTL KOHOMHYECKH LeJeco-
o0pasHble KOHTYpbl Kapbepa.

4.2.3. NPUHLUMUNbI OKOHTYPUBAHUS KAPBEPHBIX ITOJIEN

IIpu paspaboTke HAKJOHHBIX H KPYTHIX 3ajexell NOCTpoeHHe INpe-
JlesIbHbIX KOHTYPOB Kapbepa OCYLIeCTBJsieTcs B CJAeAYIOlleM MOPSAA-
Ke (puc. 4.5). Ilo naHHBIM AeTajibHOH pa3BelKH CTPOSIT NOMepeyHbIe
U NpoA0.JbHble T€0JJOrHUECKHe paspe3dbl, KOTOphle AOCTATOYHO IOJHO
XapaKTepH3yIOT Mecropox/jeHHe. Ha paspesax IOKasHBaWT pesbed
HOBEPXHOCTH, (opMy 3ajexed, COPTHOCTb M KaTerOpHH 3amacos
II0JI€3HOTO HCKOIIaeMoro, BMel[alliHe NMOpoAsl H T. I. KouauuecTtso
] I T ¥ TUAKX NPOAOJBHEIX H IONepeYyHbIX pas-
. pPe30B 3aBHCHT OT THHA MeCTO-
POKAEHHH M CJOKHOCTH 3aJiera-
HUS DYAHBIX TeJ, a TaKke QT
33JaHHOH TOUHOCTH pacueToB.
ITo kaxzaoMy HonepeuHOMY
paspesy (Hampumep, mo paspe-
3y [I—II) omnpeneasiloT npe-

L
I'I m ¥ VvV 7IWwwmx IeNbHYI0 TJAYOHHY  OTKPBITHIX
1 ropHeix paloT ¢ HCMONBb30BAHU-
b7 2 eM OJHOTO M3 yKa3aHHBIX DaHee
17N . MeTol0B. [lo MONyuyeHHBHIM 3HAa-
Ze YeHHSIM pacyeTHOH  IJIyGHHBI
2 | N ‘ Kapbepa Ha KaxAOM IOMepey-

HOM H IHIpPOAOJbHOM  paspesax
CTpoAT Hpe[LeJIbeIﬁ (TeopeTH-
LIQCKI/II‘/’I) KOHTYpPp Kapnepa.
ITpenenbHas ray6una Kapbe-
pa AJsl KaxKJAOTo IeOoJ0rHYeCKo-
Puc. 4.5. Cxema k onpepenennio mpe- IO paspesa pas.JauiHa, NO3TOMY
JEIBHOTO KOHTYpPa Kapbepa: upeneabHBld KOHTYD Kapbepa Ha
I—1X — momepeunsie paspesel; [ — pyaHOe IIPOAOJIBHOM paspese HMeer

TeJIO; 2 ~ TeOPeTHYECKHH KOHTYP; 3 — G aKru-
UeCKHH KOHTYD Kapbepa CJIOXKHYIO CTYINEeHUYaTYIO (1)O_DMy.




[To ycnoBuAIM BCKPBITHS HHXKIIIX [OPH3OHTOB Kapbepa 3TOT MNMpPO-
¢uabp poJKeH ObITh BBHIDOBHEH € YY€TOM pasMelieHHs BbIEMOYHO-
IIOTPY30YHBIX H TPAHCIIOPTHBIX CPEICTB.

Cuaenyer uMers B BHJY, 4TO NpPH NOCTPOEHHH (PAKTHUECKOro KOH-
Typa Kapbepa 3amnachbl, MpHpe3aeMble K TEODETHUECKOMY KOHTYpY
Ha OJHHX TeOJIOTHUECKHX pa3pe3ax, JOJ/KHB OBTh NPHMEPHO pas-
HBl TeM, KOTOpBIE OTCeKalTcss Ha Apyrux ceyenusx. C nomowmpwo
NONepeyHoro U NpPOJOJBbHOre npodusell cTpouTcsl KOHTYP Kapbepa
Ha OJjaHe NOBEPXHOCTH MECTOPOXKAEHHS.

O6mpeM ropHoit Maccel Vx B KOHTypax Kaphepa, XapaKTepH3YIo-
mui mMacmtab ropHbx pabor, CPOK CYIHECTBOBAHHS (JIET) H NpOH3-
BOJAUTENBHOCTb Kapbepa MOXHO ONpelendTh no dopMyie akaa.
B. B. P:xeBckoro

Ve SaHc+ % PaHy? ctg yep+ -;‘— H ctg? yep,

rie Sp;— maomwazabp AHA kKapwepa, M?; [« — npezeabHas rayOuHa
Kapbepa, M; P, — nepuMerp AHa Kapbepa; Ycp — CPEAHHII yroJ or-
Koca 6opTa Kapbepa, rpanyc.

3anachl 10J1e3HOr0 HCKonaeMmoro (M°) B KOHTypax Kapnepa IpH
paspaloTKe 3anexell ¢ OTHOCHTE/ILHO BBIAEPKAHHOI MOUIHOCTDLIO

Viw=Snha+ %— Pahg? ctg Bept+ Tﬂ hg® ctg Bep,

rae hg — cpelHsi HOpPMaJbHAs MOUIHOCTE 3aJ1eXKH I0JEe3HOTO HCKO-
naemMoro, M.

B stom cayuae oO6bem (M%) BCKpPBIUHBIX HOPOA B KOHTypax
Kapbepa

Von="Vx— Vau=Sa(Hx — hz) + % Pactg Bep (Hi — hy?) +

+ ?“ ctg? Bep (H® — s®).

3amacsl NOJE3HOrO HCKOIIAeMOro B KOHTYpax Kapbepa onpejenas-
10T Macwital AOOLIUM, CPOK €ro CylleCTBOBAHHS H TEXHHKO-3KOHO-
MHUYeCKHe NOKa3aTenu pa3paboTKU MeCTOPOXKIAEHHS.

[To creneHH MOATOTOBJIEHHOCTH 3alachl [OJPAa3jeasioTCs Ha
BCKpDHIThHEe, NOATCOTOBJEHHBE H TOTOBBE K BHEMKE.
[Tpod. A. M. ApcentbeB CBA3bIBAET ONpe/iesieHHe BCKPBITHX 3a114COB
CO BCKPHITHEM palOYHX TOPH30HTOB, MOATrOTOBJEHHBIX — C 3aBeplie-
HHEeM Ha HHX TOpPHO-TIOATOTOBHTEJNBHBIX paboT, a OTOBBIX K BhlEM-
Ke — ¢ 0CBOOOXIeHHEM 3alacoB OT PAacCHOJOXKEHHOro Ha HHUX 0fo-
pPYLOBAaHHA H coopyKeHHH. IT0 3TOMY NpHHLUIY OH ompeje/sieT Ka-
TErOPHHU 3a1acoB CJeAYIOIHM 00pasoMm.

BceckprThe 3amach — UacTb 3amacoB, K KOTOphM obecne-
ueH TPAaHCMOPTHHIA AOCTYIN. BEleMKa 3Tux 3amacoB I10/71€3HOI0 HCKO-
NaeMoro MOxKeT OBITh OCYLeCTBJeHAa B pe3yJbTaTe IIPOBeLEHHS
rOPHO-TIOATOTOBHTE/IPHEIX BEIPA0OTOK (pa3pesHbX TpaHIIeHd) H mpo-



H3BOJACTBA BCKPHIUHBIX H AOOLIYHBIX paboT, HO Oe3 npoBeleliHs
BCKDPBIBAIOIIHX BEIpabOTOK.

[ToaroToBJeHHble 3alachl— YaCTh BCKPLITHIX 3aMacoB
M0JIe3HOr0 HCKONAeMoro, JJsl BHIEMKH KOTOPBHIX HeoOXOAHMO INpON3-
BOJCTBO TO.IbKO J06BLIUHBIX paboT 6e3 NpoBeAeHHUs] pa3Pe3HbIX TpaH-
ulefl M BCKPHIIHBIX paGor.

F'oToBbe K BHEMKe 3a11aCHl— YaCTh MOATOTOBJIEHHBIX 34-
N4COB MO.1e3HOr0 MCKOMAeMOro Ha KaXXAoM paboueMm ycTyle, KOTO-
pble MOXKHO BBIHYTb IIPH OCTAHOBKe paboT Ha BhilllejiexKalleM yCTy-
ne, HO C CoXpaHeHUeM MHHMMAJbHOH WHPHHBL pabouell HJOLIAAKH.

OfecrieqeHHOCTh Kapbepa 3amacaMH INpPHHUMAIOT UCXOAA H3
JIOCTUTHYTOH NMPOH3BOAUTENBHOCTH B MpebIIyIIEM Tojy; reoJuruye-
CKHX M TOPHOTEeXHHYECKHX YCJOBHI 3aJieranus MeCTOPOXK/EHHUS;
pexuMa NPOH3BOACTBA BCKPLILHLIX paloT: NpH KpPYrJOrogHYHOM
BCKphille — Ha 4—6 MecC; npH Ce30HHON — Ha 3—2 Mec.

4.3. CNOCOBbI MOATOTOBKH 'OPHbIX MOPOJ,
K BBIEMKE

HaMeHeHHe COCTOSIHHS FOPHBIX NMOPOJ Ha BCeX CTAJUAX Pa3pabOTKH
CBA3aHO ¢ HX DaspyllleHHeM, MPOHCXOAALIUM B pasnuuHON opme,
crenedn u obbemax. Akax. B. B. PxeBckuil NMpen.0XHJ NPOHU3BO-
OHTh OOLIYI0 OTHOCHTEJIBHYIO OLleHKY CONpPOTHBJIEHHS TOPHBEIX MOPOJ
paspylleHHIO ¢ MOMOIIbIO TOKasaTteds TPYAHOCTH paspylieHns
TOPOAEL

[Tokasarenn I, onpezsensieT OTHOCHTe/BHOE CONPOTHBJEHHE TOp-
HBIX NOPO. BO3LAEHCTBHIO BHEWIHHX yCHJHMH H NpeiHa3HayeH AJd 00-
mtell TeXHHUECKOH OIeHKH TOPHOH NMOpPOAH KAK 00beKkTa paspaboTKH.
1lo BeanunHe noxasartess 11, MOXHO onpefeHTb H IPAaBUJIBHO Bbl-
6paTth crnoco6 MexaHH3alLHU TOPHHIX NMOPOJ M OCHOBHOe 060pylo-
BaHHeE:

11,=0,05 [k-rp (Gc)x+ Gan+GpaCT) -+ 10—3"{2 s

rae krp — KO3GbdHUHEHT, YUHTHBAOLIHE TPEUIMHOBATOCTh IOPO/bI;
Ocx, Ocas H Opacr — TIPEJEJBI NMPOYHOCTH COOTBETCTBEHHO TIPH CXKa-
THH, CABUre H pacTsxkeHud, MIla; y — maoTHOCTH MOPOABI, KI/M?;
g — ycKopeHHe CBOGOLHOro majaeHus, m/c?.

[Ipeaenst NpOYHOCTH TOPHHIX MOPOA MPH CXKATHH H3MEHSIOTCS OT
0,1 go 450 MIla; npu casure — ot 0,01 go 75 MIla; npu pacraxe-
Huu — ot 0 no 43 MIla; naorHocTs nopox — or 1200 no 4800 kr/Mm3.

[Tokasatenb TpymHOCTH paspylueHus mopoX Il, ycraHoB/jieH B
pesyabTaTe 06pabOTKH 3KCIIEPHMEHTAJbHBIX AAHHBIX 60Jjee yeM IO
500 tumam ropHeIX MOpPOX. Pe3ysabrarel HCNBITAHHI MOPOJ NOJOXKe-
Hbl B OCHOBY pa3pafoTanHHOi Kaaccu@ukallud TOPHHX TNOPOA 1O
OTHOCHTEJNBHOH TPYNHOCTH pAa3pYLIeHHs, BKJIOYamouled 5 KJaaccoB
u 25 kateropuii ¢ uameHeHuem mokasaress I, ot 1 po 25.



43.1. OBIWHE CBELEHHSA O CNIOCOBAX NOATOTOBKH
TOPHBIX NOPOM K BbIEMKE

TloAroToBKa TOpHBIX IOPOJA K BbleMKe OTHOCHTCSI K OCHOBHBIM TeX-
HOJIOTHUECKHM IIpolleccaM OTKPBITOH pas3paboOTKH MeCcTOPOXKIAeHUHH
0. 1e3HBIX HCKomaeMbix. OHA OCyLUeCTBJASIeTCs ISl CO3JaHUST TeXHH-
4eCKOil BO3MOXKHOCTH BBINOJHEHHSI MOCAEAVIONIMX TEXHOJOTHUEeCKHX
TIPOIECCOB: BBIEMKH W MOrPY3KH TOPHOH Maccel; TpanCMOpTHpOBa-
HH#; 0TBaJo00OpasoBaHust. B 3aBUCHMOCTH OT H3HKO-MEXaHHUeCKHX
cBolicts paszpabaTbLiBaeMbIX NOPOA HOArOTOBKA MOXKET BKJIIOYATH:
oCyllleHHe YYacCTKOB MODOj, MOJJEKAUIUX H3BJEUEHHIO B JaHHbIk
NepHo] BPEMEHH; Pa3yNpouHeHHe U H3MeHeHHe arperaTHOro CoCtosi-
HUSI TIOPOJ; pas3pylieHHe MOPOJHOIO MAacCHBA H o0ecredeHue ycToil-
YHBOCTH OTKOCOB YCTYIIOB.

Ha xappepax npuMeHSIIOT CaeAyIOLHEe CMOCO6H MOATOTOBKH TOp-
HBIX IIOPOJ K BBIEMKe: MeXaHHUeCKoe phixJjeHHe (MSIKHX IODPOJ);
OT/lefleHHe NOJYCKaJbHBEIX H CKaJbHBIX NOPOJ OT MaccuBa H HX
Jnpo06JieHHe B3pLIBOM; THApAaBJMYECKOe pa3pylleHHe NOpoA (HarHe-
TaHHeM, HachllleHHeM BOJOH, pacTBOpeHHeM); (H3HUeCKHe (TepMH-
yecKoe); XHMHYeCKue; KOMOHHHDOBAHHEIE.

Bribop cmocofa 1noAroTOBKH TOPHBIX MOPOJ K  NOCJAeAYIOLWIHM
TEXHO.IOTHYECKHM NPOLeccaM 3aBHCHT OT BHAA H CBOHCTB NMOPOAHO-
ro MaccHsa, NPHPOJAHBIX YCJIOBHH BeJeHHs OTKPBITBIX TOPHBIX paboT
W TPHMeEHSIEMBIX CPEICTB MEXaHH3AIMH; NMPOU3BOAHTEJIBLHOCTH Ipel-
OPUSATHA U TNpelbsiBJseMBIX TpeOOBaHHH K KauyecTBy IOATOTOBKH
paspabarbiBaeMBlx nopoJ. 3aTpaThl Ha NOATOTOBKY MOPOJ K BhIeM-
Ke H Morpyske cocraBjsior or 5 Ao 40% o6mux 3atpaT Ha ropHble
paboThi.

Msrkhe ropHble mopoAbl B 0OOBIYHOM COCTOSIHHHM YCIEIHO paspa-
6aThBalOTC BCEMH BHIaMH BEIEMOUYHO-TIOTPY304HOro 060pyAOBaHHUs.
Hx moaroroBka K BhleMKe OOEYHO 3aKJ/I0YA€TCsl B OCYLIeHHH (NpH
CHJIbHON OOBOJHEHHOCTH) HJH B OTTAHBAHHH, €C/JAH MOPOABI HAXO-
JIATCSI B Mep3JOoM CcOoCcTosiHHH. B mocnenHem ciydae, a Takxke INpH
paspaboTKe MJIOTHBIX TOPHBIX MOPOA MPHMEHSIOT TaKXKe HX MeXaHH-
yeckoe phixJeHHe. CKajbHBIE H NMOJYCKaJbHEIE TOPHBIE MOPOILI MIOA-
TOTaBINBAIOT K BBIEMKE H [Orpy3ke OypOB3PBLIBHBIM CIIOCOOOM.
OcHOBHBIMY TpOIEecCaMH B JaHHOM cJyuae SABJAIOTCE OypeHue
B3PBIBHBEIX CKBAa*KMH H B3pHIBaHHUe 3apsiiOB, NMOMEILIEHHBIX B 3TH
CKBaKHHEL

4.3.2. TEXHOJIOTHYECKHE TPEBOBAHHS, NTPEAbSIBJSIEMbBIE
K BYPOB3PbIBHbIM PABOTAM HA KAPLEPAX

Ha pyanweix kapbepax HauGosbliuil yAe/bHBIH BeC 3aHHMAET NOA-
FOTOBKA MOPOJ K BhleMKe C NOMOLIbIO OypoB3phIBHHIX pabor. [lpu
3TOM C NOMOILbIO 3apsaA0B BB, noMelleHHBIX B CKBaXHHBI, NMOPOLa
OTJe4eTCsd OT MaccHBa H ApOOHTCS 3a cyeT SHEPTHH B3PHBA 10
KYCKOB HeoOXOAUMEBIX Pa3Mepos.



K OyposapniBubiM paGoramM (BBP) Ha kapbepax mpeAbsaBasIOT
TeXHOJIOrHYeCKHe Tpe6OBaHHA: 0e30IIaCHOCTH H  3KOHOMHYHOCTH;
ofecneuendsl JOCTATOYHOH CTemeHH APOOGJIEHHS TPH COXpaHeHHH
COPTHOCTH H KayecTBa MNOJE3HOrO HCKOMNAeMOro; COOTBETCTBHS pas-
MepOB H (GOPMEI pa3Baja B30PBAHHON NOPOAEL MapaMeTpaM HpHMe-
HEeMOTO TODHOTO H TPAHCIOPTHOrO OOOpyAOBaHHS; o6ecneueHHs
GecnepeGoiiHOfl M NPOU3BOAUTENBHON pabOTH BHEMOYHO-NOrpY30u-
HOro o6opyLoBaHHS.

Crenenp Apo6JieHHsT TOPHBIX NODPOJ M NMOACOTOBJEHHOCTH 32604
K SKCKaBalllH XapaKTepH3yeTcs pasMepaMH KyChOB B30OPBAHHON
nopoas, Ha kapbepax pYKOBOACTBYIOTCS CJEIVIOIIHMH 3aBHCHMO-
CTSIMH MeXAy pabouHMM IapamMeTpaMH TOPHOrO H TPAHCHOPTHOIO
060pyA0BaHHS H KPYIHOCTBIO KYCKOB B30PBAHHOI TOPHOIl MacChl:

IJIsi OAHOKOBLIOBHIX 3KCKABATOPOB H (PPOHTAJBHBIX MOTPY3UUKOB

C< 0,75V E,

rae C — MakcHMaJIbHO AOTYCTHMBIN JHHEHHHIH pasMep KycKa B30-
PBAaHHOH NOPOAB, M; E — BMeCTHMOCTb KOBIUIAa 3KCKaBaTopa HJH
HOrpysyHKa, M%;

JUIsl aBTOCAMOCBAJIOB H XeJe3HOLOPOXKHBIX BaroHOB

C<05/V,

rie V — BMeCTHMOCTb Ky30Ba TPAaHCIOPTHOTO CpPE/CTBA, M%;
JJist JIEHTOUHBIX KOHBeliepos

C<0,5B«— 100,

rae By — uupuHa JeHTH KOHBefepa;
AJst OyHKepOB, IIPHEMHBIX OTBEPCTHH APOOHJIOK

C< (0,75 — 0,85) b,

rie by — MUHEMaJbHHI pasMep NPHEMHOTO OTBepCcTH OyHKepa
HJH JpOOHJKH, MM,

Hasg coxpaHeHHusT COPTHOCTH H KayeCTBa IMOJIE3HOrO HCKOIIAeMOro
Ha Kapbepax NPUMEHSIOT CliellHaJbHble CXeMbl KOPOTKO3aMENJJIEHHO-
ro B3pBIBAHHUS, CIOCOOGCTBYIOUIHE COXPAaHEHHI0 IepBOHAYaJbHOI}
CTPYKTYpHl B3pblBaeMoro 06/0Ka HJAH ofecleuyuBamlide pa3aeseHde
PYyZBl U MOPOABI B Ipolecce B3PLIBA.

Passan B3opBaHHO! nopoab (puc. 46) He 107KeH BH3LIBATh
YpEe3MEPHOr0 YBeJ HUeHHS LIHPHHEI pabouux ILIOWanoK. Bricora
pasBaJia He J0JDKHA TPEBBIIATE MAKCHMAaJbHOH BEICOTHI UePNaHHS
3KCKaBaropa.

MakcuManpHas LIMpPHHA pasBaJja, KOTOPHH MOXKeT OHITb OTpa-
60TaH 32 OAHY SKCKABATOPHYIO 3aXO0/KY, M,

B/max:0,8 (Rq y+Rp) — C,

rae Ryy— paauyc YepmaHHs 9KCKABATOpA HA YpOBHE CTOSHHS, M;



Puc 46. Cxema x onpepencHuo I1H- B

pHHBl pasBajia MOpPOALI NOCJe B3pbiBa. fﬁp

B — mmpuHa paspada, Hy——BblCOTa yeryna, }
R, — papuyc pasrpysku, R, y — bamuyc uep- >
NuHHA Ha YPOBHE CTOMHHS =

O
=

Nigm

Suy

Rp— paauyc pasrpyskH 3KckaBaropa, M; ¢ — 0e3omnacHoe pac-
CTOAHHE OT HMKHeH KPOMKH pasBaJja HOPOABl A0 OCH IOrpy304HOrG
nytH, M {=3).

ITpakTuHueckyu WMpHHA NMPOAOABHOH 3KCKaBAaTOPHOM 3aXOAKH (M)
o pasBany He NpeBLILIaeT

B<1,7R.y.

llupuna u BHICOTa pasBaja B30PBAaHHOH NOPOABI 3aBHCAT OT
BHICOTH ycTyna Hy; (QH3MKO-MeXaHHUeCKHX CBONCTB B3pbIBaeMBIX
NOPOJI; MPHMeHsIeMbIX CXeM H CocO6OB B3DHIBAHHS.

Ilupuna pasBana (paxTuueckast) (M) ompenensiercs mo ¢op-
MyJie

Bo="FospkugHy+b (mp, —1).
Bricotra (M)

1,68AHk
(* By + ‘/B<b2 —}———gn—gy—p—) sin2 o

h, = ,
b 0,42

rae Resp — KO3(pQHUHEHT MNPONOPLHOHAJIBHOCTH, 3aBHCAUUIl OT
B3PBIBAEMOCTH NODPOA (AJs TPYAHOB3pHIBaeMBIX Rasp=0D5, CpelHe-
B3pBIBAEMBIX 5,5, J1erKOB3pbIBaeMbIX 6); Ry — k03 ¢uLHeHT, 3aBU-
CALIMIT OT CTeNeHH 3aMeNJieHHs [pPH B3pPBIBAHWH 3apsiioB (NpH
MTHOBEHHOM B3pbIBaHHM k=1, npu 3amedenuu 1o 25 m/c k,=0,9,
10 50 mc— 0,8, Gosmee 50 mc— 0,7); ¢ — yneapHEl pacxox BB,
kr/M3; b -— paccrosiHue MeXAy pPSJaMH CKBaxKHH, M; mMp— UHC/IC
PSAJIOB CKBaXKHH BO B3pbiBaeMoM OsioKe; A — mHpHHA B3pbIBaeMOR
3aX0AKH TO LETHKY, M; kp — KO3(p(]HIUeHT paspHix.JeHUs NOOPOA
(kp=1,3-~1,8); o — yroJ oTkoca ycTyna, rpagyc.

O6beMbl B3OPBAHHON TOpHOII Macchl B kKapbepe, o0ecneyHBaio-
mwxe GecnepeOOHHYI0 M BBICOKOIIPOH3BOAUTENbHYIO paGoTy TFOPHOrO
H TPaHCIOPTHOTO OOOPYAOBAHHUSA, ONPENENAIOTCS pPasMepamMu U Ko-
JHYECTBOM OJHOBDEMEHHO B3phbiBaeMEIX OJIOKOB B 3a00sIX 3KCKaBa~
TOpOB.

[Tpu HeGOJIbIIOM KOJIHUYECTBE B3PHIBAEMBIX CKBa)XMH B 0.10Ke
YBeJHUHBAETCS KOJIMYECTBO B3PHIBOB W 3aTpyAHseTca ofias opra-
Hu3aluust paGoT B xapbepe. C yBeJHYEHHEM PasMepPOB B3pHIBAeMOTro



6.10Ka pacrer NPOH3BOAHTEIbHOCTH TPYAA, COKPALIAlOTCS 3aTPATHl
BPeMeHH Ha NOATOTOBKY B3PbIBOB, HO YBEJHUYHBAIOTCA 3aTpPAaThl Ha
GypeHue u B3pbIBaHHE CKBAKUH, YXYAIaeTcs 060pPaynBaeMOCTh 3THX
CpelICTB H BO3HHKaeT OMacCHOCTh CMep3aeMOCTH, CJIeXKHBAeMOCTH
HJIH CAMOBO3TOpAaHUSt FOPHOH MacChl.

OnTtuMadblble pasMephl B3pbiBaeMoro 06.0K2 ONpepessioTcs ¢
yYeTOM  IIPOH3BOAMTENBHOCTH NPEANPHSITHS H  [PHMEHAEMBIX
CPEACTB MeXaHH3aLHH I'OPHBIX pabGoT, BBICOTH YCTYMOB, B3DLIBUATHIX
BelleCTB, BpeMeHH roja H AONYCTHMOTO IIepHOJa, B TedyeHHe KOTO-
poro B3OpBAaHHAS MOPOJA JIeTOM He CJeXHBaeTcs, a 3MMOH He cMep-
saercsa. Ecau MakcHMadbHO JA0MYyCTHMEIl CPOK yGOPKH MOPOABI H3
6/0Ka ny AHeH, TO ero AJHHAa, M,

nancQs
LGJI =—= ’
AH,

rie fc — YHCJIO pabouux CMeH B CYTKH; Qs — CMeHHasi MPOH3BOJH-
TeJbHOCTb IKCKaBaTOpa, M3/cMedy.

KOJH/II{ECTBO B3pPbIBA€MbIX CKBAXKHH B 6J0Ke

N — nane@s

CKB T ’

bllcp
rae by — BBIXOJ B30PBAHHOIl FOPHOH Macchl ¢ | M CKBaXKuHBI, M%/M;
lep — cpenHaAst TyiyOHHA CKBAaXXHHBL, M.

Jas cosaanrus B 3a00sX 3KCKaBaTOpPOB HeODXOAMMOro 3amnaca
B30OPBAHHOH ropHON MacChl Ha Kapbepax MNPUMeHsIIOT §/10KOBoe 00y-
puUBaHHe H B3pbIBaHHE YCTYNOB. B 3TOM cJayyae 3KCKaBaTOPHBIE
0/10KH no IJIHHe pas3jessloT Ha TPH uacTH. B neppoil wactu 6J0Ka
HPOH3BOAUTCA TOrPy3Ka B30OPBAHHOU NMOpPOJBI, BTOpas 4acTh fBJdA-
€TCsd pe3epBHON, a Ha TpeTbeM yuacTKe OypSAT B3PbIBHBle CKBAXKHHBI
H OCyUIeCTBJIAeTCS MOArOTOBKA K MacCOBOMY B3pPBIBY.

TexHHKO-3KOHOMHUuYeckHe nokasaresu BBP sasuear or cmocoGa
O6ypeHusi, AuaMeTpa B3DBIBHBIX CKBaXXHH, [apaMeTpoOB U opraHusa-
nuH pabor.

OcHoBHBIMUM TOKasaTe/siMH 3KoHoMuuHoctH DBP  sBasioves:
BLIXOJ B30pBaHHOH (M?) mopoabl ¢ 1 M mpobypeHHOIl CKBaXKHHEL,
YAedbHbHI pacxoj B3pBIBYATHLIX BellecTB (KI/M®) HA paspbixJeHHe
1 M3 noponsl, KauecTBO PBLIXJEHHSI TOPOALI; INIPOU3BOAHTENBHOCTD
Tpyaa (M3®) u cebeCTOHMMOCTb NOATOTOBKH | M® TODHOH HOpOABI K
3KCKaBallHH.

BypoBspbiBHEIe paBOTH — OAMH H3 CAMBIX ONACHBIX HPOH3BOJ-
CTBEHHBIX MPOLLECCOB HA OTKPHITHIX TOPHbIX paspaborkax. Las obec-
nedeHusi 0e30NacHOCTH TOPHBIX pafoT Ha Kapbepax OHH J0JKHBI
NPOH3BOAHTLCH B COOTBETCTBHH ¢ EJIHHBIMH npaBuaMu 6e30MacHo-
CTH NpPH B3pbIBHBIX paboTax, a Takke ¢ LEaHHBIMH [OpaBuaaMu
6e30MacHOCTH IIPH pa3paboTKe MeCTOPOKAEHUH MOJe3HBIX HCKOMae-
MBIX OTKDBITEIM CIIOCOOOM.



4.3.3. BJJUSTHUE KAYECTBA IPOBJIEHHSA FTOPHBIX MOPOJ,
HA NPOU3BOAUTEJNBHOCTb OBOPYNOBAHHS H CTOUMOCTDb
JOBDbIYHBIX PABOT

KauecTBo ApoG/eHHsT (KyCKOBATOCTb) TOPHBIX IOPOJA B.IHSEeT Ha
NPOH3BOAHTENbHOCTL BEIGMOUHO-TIOTPY304YHOr0, TPAHCIIOPTHOrO, IpoO-
OHJIBHOTO M OTBaJbHOro 060pynoBaHHs. IIpH yMeHblueHHH KycKOBa-
TOCTH Pacrer IPOH3BOAUTENbHOCTb YKCKaBATOPOB H CPEACTB TpaHC-
nopra (puc. 4.7). Bmecre ¢ TeM nepensmenbueHHe MOPOJA MOBBILIAET
satpaThl Ha BBP u yBenuunsaer ce6ecronMocTh 106HIUM MOJE3HOTO
uckonaemoro. Ma puc. 4.8 BUAHO, YTO cyulecTByeT 06JaCTh TaKHX
3HAYeHUH KYCKOBATOCTH B30OPBAHHON MOPOABI, NPH KOTOPHIX CyMMa
NpHBeJEeHHBIX 3aTpaT Ha AOGHUY PyAb Oy/eT ONTHMAJbHOIM.

OnTtHManpHOMY pasmepy KycKa B30OPBAHHOH HMODPOJbLI COOTBETCT-
ByeT ONTHMaJbHBEIE yaeasHbil pacxox BB. Kak Bunno us puc. 4.9,
yAeabHBli pacxoA BB pacrer ¢ yBeanueHHeM KpenoCTH B3pbIBaeMbIX
NOPOJ H YMeHbINARTCS NPH NpPHMEHEeHHH 60Jiee MOLIHBIX 9KCKABATO-
pos. I1pn paBHOMepHOM APOGJEHHH TODHBIX MOPOX M KYCKOBATOCTH
meHee 300 MM BO3MOXKHO IpHUMeHeHHe 06OPY/A0BAHHS HeNpepHIBHONO
JeHCTBHS B PA3JMYHBIX CXeMax IHUKJIHYHO-NOTOUYHOM M MOTOUHON
TeXHOJIOTHH.
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¢ Puc. 4.7. Tpadukn 3aBHCHMOCTH TPOH3-
op BOJMTEJLHOCTH KapbepHoro ofopyjaosa-
500 » * HUSL OT KYCKOBATOCTH TOPHBIX HOPOZ
o o2 o @ dep 1 BEIXOAA HeraGapura Px (mo
® B. B. P:xesckowmy):
200 ! a — MeXxJjonar; 6 — JOKOVOTHBOCOCTABOB; 8 —=

vexaonatet JKI-5; 7 — 3KI-5, 2 — IKI-8H;
Vi 2 4 & Py, %0 3 — DKI-12,5; 4 — IKT-20
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Puc. 48. 3aBucuMocTh O6LIHX 3aTpar
Cos OT KYCKOBATOCTH B30DPBAHHOH rop-
Holt maccel dep (mo B. B. Pxesckovy)-

@, 6 —Ha BOGBIYHBIX PaGoOTax COOTBETCTBEH-
Ho na KaukanapckoM H TafickoM Kapbepax;
6 — Ha BCKDBIIIHBIX paGoTax Ha Kapbepe

Cos,pyd /M3 —
3 7
0,45 \ / 4
0 40\ ™ / //
’ E 2
0,35 |
0;2 0)4 0)5 0>8 gqayk‘z/Mj

Puc. 4.9. 3aBucumocTb OGUIMX 3aTpar
Cos oOT yledpHOTO pacxoga BB mpu
paspaboTKe MOpPOH CpeJHeH B3pHIBae-
MOCTH H  OypHMOCTH  MexXJonaro#
DKI-811 (mo B. B. PxesckoMmy) npu
JHaMeTpe CKBaXUH dc:

7 — 100 mM; 2 — 200 mm; 3 — 300 MM

Kyckn B3opBaHHOHI TOpHOH MNOPOALI, JHHelHBEe DasMeprl KOTO-
PbLIX IPEBLILAIOT YCTAHOBJIGHHBlE pa3Mephl, Ha3HBAIOT Herabapura-
mu. Hanuuue B 3a60six HerabapuHTOB OCJOXKHSET H YAOPOKAET BCe
AOCCAeAyIOLIHe TeXHOJOTHYeCKHe IpOLecCH M B IepBYI0 ouepesb
BLIEMOYHO-NIOrpy304Hble paborel. IIpn HOpMaJsbHOH oOpraHu3alnu
BBP Bnixon Herab6aputoB He poJxkeHd npesbmars 1-—3%. Boabwmuni
BbIX0j HeraGapHTHBIX KYCKOB CBHAETE/]bCTBYET O HECOBEPHICHCTBE
npuasToll TexHoJsorun BefeHuss BBP na xapeepe.

4.3.4. CIOCOBBI BENEHHY BYPOB3PbIBHBIX PABOT
HA KAPBEPAX

bBypoBapblBHEle paboTh Ha Kapbepe IPOH3BOAATCA B JiBe CTAJIUH.
Ha nepsoii (mepBuuHoe ApoGJsieHHe) IOPOALBI OTLEJAIOT OT MACCHBa
H 1podaTcd 00 KYCKOB YCTAHOBJIEHHBIX pasmepos. [a Bropoit (BTO-
pHuHOe JApobJseHHe) OCyILIecTBJAseTCss B3phHBaHHe HerabapHTHHIX
KYCKOB, BBIDaBHHBAHHe NOJOLIBH YCTYyNOB, OOpyLIeHHe HAaBHCeH
HT. IL

ITepBuuHOe ApOGJeHHe TOPHBIX IIOPOJA HA Kapbepax IIPOH3BOJHT-
st yalle BCEro C MOMOLIBIO 3apsnoB BB, noMeIleHHEIX B CKBaXKHHHL
BypeHue B3pbIBHEIX CKBA)KHH B HAcCTOsllee BPeMsl OCYLLeCTBJ/IAETCS
OypOBBIMH CTaHKaMH ABYX THIIOB: C MEeXaHHYECKHM BO3JeHCTBHEM



6ypOBOro HHCTpyMeHTa Ha 3a00il CkBaxKUHbBI, ¢ QH3HYECKHM BO31CH-
CTBHEM Ha I'OPHBIE MOPOIHL

Cpeau ctaHKoB mepBoro tHna Haubo.blluee pacnpocTpaHeHHe Mo-
ayuuan craikn: CBUI — BpawaTenbHoro GypeHus ImapoieuHbiMK
nogaoramu, CBP — Bpamare.15HOro 6ypeHHA KODOHKAMH PeXYILero
tuna, CBY — ynapuo-BpaulatenpHoro 6ypeHus (C 1OrpyKHBIMH
MHeBMOYAapHHKAMH ).

Ko BropoMy THny 6ypOBBIX CTAHKOB OTHOCSITCSA CTAHKH TepMHUe-
ckoro Oypenuss CBT, ycTaHOBKH IHAPABJAHYECKOrO, 3JEKTPOTHIpas-
JINYECKOTO H YJbTPA3BYKOBOrO GypeHHus.

Ha rapeepax crpanbr HanGosipliiee pacnpocTpaHeHHe MOTYYHIH
O6ypoBble cTaHkH wapomteunoro tTuna CBI-160, 2CBII-200, CBIL-
250MH, BAIL-320M u CBIH-320. C moMoupio 5THX CTAHKOB HpO-
H3BOANTCst OypeHHe BepTIKAJbHBIX H HAKJIOHHBIX CKBaXKHH AHAMET-
pom ot 160 go 320 MM c rayGunoil 6ypenus 1o 40 M.

Cranku BpamartesasHoro Oypenuss CBP-125 u CBP-160 npume-
HAKOT Ha Kapbepax, pa3pabaThiBAOIIUX MATKHE H IJIOTHBIE TOpHbIE
nopoAb (yrosb, apruJinThbl, aJeBPOJHTH, CTPOHTEJbHBIE MaTepHa-
abl 1 T. 1.). OHH XapakTepu3YyIOTCA BLICOKON CKOPOCTbIO OypeHHs
(no 120—150 m/cMeHy), HeNpepbIBHOCTBIO yAajeHHsi OypoBoi Me-
JIOUH ¥3 32604 C MOMOIIbIO IUTAHT NIHEKOBOIO THIA, BO3MOXKHOCTHIO
6ypeHUst BEPTHKAJbHBEIX H HAKJOHHBIX CKBAaxHH. CTAHKH NpPOCTH IO
YCTPOHCTBY, MaHEBPEHHDI, HMEIOT HeOOJbHIYIO Maccy.

CraHxyu ynapHo-BpauiareJbHOro OypeHusi (HOrpy»KHBe IHEBMO-
YAApHUKH) TIO XapaKTepy paspyuUleHHs MOPOJ, ABJAITCA KOMOHHH-
pPOBaHHLIMH — y/apHO-CKaJabBaOIUMH. [Topoaa B 3a60e CKBaKUHH
paspyiraerca rJaBHLHIM o0pa3oM 32 CyeT BHeAPEHHA B Hee JIe3BHSA
6ypoBoii KOPOHKH moj Bo3aeficrBueM yaapa. Ilpu manrOM cnocobe
6ypeHus 3HAUMTEJNbHAS YACThb 3HEPTHH paCXOAyeTcs Ha yAap H He-
Gonbulas — Ha BpalleHHe HHCTpyMeHTa. BypoBas menous ynpajs-
ercsd U3 32005 CKBAXKHHBEI C [OOMOIIBI) BO3AYIIHO-BOASHOH CMeCH,
nocrynawpulell H3 MHEBMOYAapHHKA,

B Hacrosiniee BpeMs HPOMEILIJIEHHOCTh BHIYCKAET CTAHKH yAap-
HO-BpauartesnbHoro Oypenus uerblpex tunos: CBY-100, CBY-125,
CbB¥Y-160 u CBY-200. Ux ucmoas3yloT 478 OYpeHHS BEPTHKAJIbHBIX
H HakKJOHHHIX CKBaxKUH amamerpoM oT 105 po 200 mwM, ray6uHoi
4o 36 M.

M3 crankoB ¢ ¢u3nuecKHM BO3AefCTBHEM Ha 3a00H CKBAXKHHBI
B HacCTOslllee BpeMsl NPOMBILJIEHHOe NpHMeHeHHe NOJYUYHJ CTAHOK
tepmuueckoro Oypenuss CBT-250. Od paspymaer nopoie B CKBa-
XKHHe BBICOKOTEMIepaTypHoH rasoBoit crpyeit (2500—3000°C),
BHiOpacsiBaeMOll W3 CONJa ra3oBOH TOpPeJKH cO cKopocTeio 1800—
2000 Mm/c.

[TpuMeHeHHEe ONpeneJeHHEIX THMNOB GYPOBBIX CTAHKOB 0O0YC/IOB-
JIEHO CBOfICTBAMH TOPHBIX NOpoA. PexoMeHayemble o6JiacTH HX HC-
I0JIb30BAHUS TIDHBEAEHH B TabJs. 4.2.



Tadauuwa 4.2

Kosdduuu- Pex .
- { OMCH Mble
:ggﬂll(pneo_ }\anrggggﬂﬁ XapakTepucTHKa Nopox THOBI cfa);moa
pog f
Cranku tuna CBIUI
6—10 v, 111 JLoBOJILHO KpemKue H KpenkKiue CblI-160
6—12 v, 111, 11 To xe 2CBUI-200
8—14 I, 1 HoBosbHO Kpenkue, KpenkHe u ouenni CBUI-250MH
Kpenkue
10—18 IIL, 11, 1 Kpenkne, oueHp Kpenkue u abpasus-| CBUI-320
Hble

Crauku tuna CBP

2—6 VI, V, IV JosoabHo MArkue, cpepnune naotusie | CHBP-125,
CBbP-160

Cranku tuma CBY

6—16 |1V, III, I, I | JoBoabHO KpenkHe u oueHb Kkpenkue| CBY-100
abpasuBHblE
8—16 |IIIL, II, 1 Kpenkne u oueHp Kpenkue abpasusHble] CBY-125

8—18 III, II, 1 Kpenkune, ouyenn Kpenkdne u B BHcuel| CbY-160,
CTENEHH Kpenkue alpasusHbie Cb¥-200
Cradku tuma CBT
14—18 u|II, I Ouennr KpenkHe M B BheicWedl cremenu] CBT-250
BBILLE Kpenkue, TepMoGypHUMELe

Ha oTkpeITHIX FOpHBIX pa3paboTKax IPHMEHSIOT CJejylollde
MeTOABl BefeHUA B3PLIBHLIX pabor (puc. 4.10): ckBaKUHHBIMH 3a-
pPANAME, HMEIOIIHMH YIJHHEHHYI0 (KOJOHKOBYIO) (OpMy; KOTJOBBI-
MH 3apsiiaMH, COCPeAOTOUeHHBIMH B KOTJIOOODa3HOM pacLIHpeHHH
3a00HHOH 4aCTH CKBAXHHBl; KAMEPHBIMH 3aDPSJaMH, COCPeLOTOUEH-
HBIMH B KaMmepe, MPUMBIKAOWeNd K 3a00iiHOH wactu wypda uan
HITOJIbHH.

BspbiBaHHE KOTJIOBHIX H KaMepHBIX 3apsitoB BB mpuBoaut K
HepaBHOMeDHOMY ApoO6J/eHHI0O TOpHBIX MOopoi. HMXx npuMeHsOT mpH
NpOBe/JleHHH ClelHaJbHBIX B3DEIBOB HAa BEIOPOC HJIH cHpoc.

Haunbosbuiee pacmpocrpaHeHHe Ha Kapbepax MNpH TPOBeIEHHH
B3PHIBHBLIX paboT Ha mepBOH CTAJHH NOJYYHJ METOA CKBaXKHHHBIX
3apsanoB. dddextusHocTs BBP 3aBUCHT OT COOTBETCTBHS mapaMer-
POB H pAacmoJIOXKeHHs] CeTKH CKBAXKHH KOHKPETHBIM T'OPHO-I€0JIOTH-
YeCKHM YCJAOBUAM M NpHMeHsieMOH cicTeMe paspaboTky.

J1s B3pBIBAHHS TOPHBIX IOPOJ HA Kapbepax NMPHMEHSIOT ChIIly-
uHe rpaHyJupoBaHHble BB (antoMoros, rpaHysoTos, rpaMMoHab,
rpaly/iMThl, TDAMMOHHUT, HTJAHHUT); BOJOHANOJHeHHEe BB (akBato-
Jbl, HP3aHHUTH); nopowkoo6pasupie BB (aMMOHHTH, aMMOHAJIHI,
JLeTOHHTHL) — /111 BTODHYHOTO B3pPHIBAHHS Herabapuros.

B xauectBe cpeacrs B3pbiBanHust (CB) Ha OTKPHITBIX TOpHBIX
paspaboTKax HCIOJB3YIOT 3JEKTPOAETOHATOPH MIHOBEHHOIO H 3a-



Puc. 4.10. OcHoBHble BHABI

a & 4 e
3apsiloB, NpUMEHsIEMbIE Ha T /
Kapbepax:
a4 — ChBa KHHHDbIC; 6 — KOTJ/IOBLIe; /

8, ¢ — KaMepHbie
‘ PN 4

MeJIEHHOTO JIeHCTBHA, KallCIOJIH-AeTOHATOPbl M MHPOTEXHHUECKHe
pese K3JUI a7 KOpOTKO3aMeNJEHHOTO B3DBIBAHHS JETOHHPYIO-
LluM WHYPOM C HHTepBa.1aMH saMmelsenuii 10; 20; 35; 50; 75; 100;
125; 150; 175; 200 mc. MuunuupoBaHue Bcex uacTefl 3apsaioB Ipo-
U3BOJUTCS IIPH NOMOWIM AetoHupylomero wHypa (), nposoxen-
HOTO IO CKBaXKHHE.

B nacrosiee BpeMs Ha Kapbepax ualle BCero MPHMEHSIOT MHO-
ropsiiHOe KOpoTKO3aMe/ 1eHHoe B3puiBaHHe (MK3B), nossoasoniee
B3PBIBATH CKBAXKHIIBI MOCJIEAYIOIHX PSAOB B CTPOrofl odepe HOCTH.
[Tpu kOpoTKO3aMeneHHOM B3PBIBAHHH YJyYHIAeTCs CTemeHb 1pO6-
JIeHHsl TOPHOI MacChl, CHHXKaeTcsl ceflcMHUeckuil 3G (peKkT B3phIBa,
YMEHbUIAETCSl IIMPHHA M MOBLILAETCS KOMIAKTHOCTH pasBada.

Haub6osee pacnpocTpaHeHHEIE CXeMBl B3DbIBAHHs NpHBEIEHH Ha
puc. 4.11: nopsanble ¢ NPOAOCJBHBIMH HJIH MONEpPEUHLIMH BPyGaMHu,
TpaneuHeBUAHbIe, IHATOHAIbHBIE C TOPUOBHIMH Bpy6Gamu H ap. Ilpu
pacuere cxeM B3DBIBAHHS MHTepBAJ 3aMelJieHus (MC) omnpenesser-
€l C yyeToOM KpPEeNOCTH TOPHBIX MOpod. IIpH OZHOpPSIIHOM pacmoJio-
JKEHHHU CKBayKHH OH DaBeH:

t=rW,

rie k) — K03(hQHUIHEHT, 3aBUCAIIMI OT KPENOCTH TOPHBIX MOPOA
(A1 TpyAHOB3pHIBAEMBIX MOpoi ki=1,5-+2,5 Mc/M, ansa cpenme-

a
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Puc. 4.11. Tunosele cXeMbl KOMMYTalUHH 3apanos BB 1npu MHOrOpSAHOM KODOTKO-
3aMelVIEHHOM B3pbIBAHHH!

a — nopsnHas ¢ NpOJOAbHbIM BpyGoMm; 6 - mopsiiHas ¢ NONepeuyHbIvM BpyGov; & — ¢ Tpamne-
LHeBHAHbIM BpyOOM; & — AMaroHajbHas; [—2/ — NOPAJOK B3PbIBaHUSA



B3puiBaeMbix K =3-<4; Jjsa JerkoB3pHBaeMHX R, =56 wmc/m;
W — nuHEsT HaHMeHbIIEro compoTuHBiaeHHs B3pwuiBy (J/IHC) mo no-
nouBe, M. [Ipy MHOrOpsiiHOM B3pBIBAHUH 3HauyeHHe ! yBeJHYHBaeT-
cs Ha 259.

[lpu npoGaeHnn HerabGapuTa Ha Kapbepax NpHMeHSOT HakJal-
Hble H LUNypoBble 3apsiibl, MeXaHHYeCKHe H THAPOB3PEIBHBHIE
CHoco0bL

s 3apsaaHusa M 3a60HKH CKBaXKHH HAa COBPEMEHHBIX Kapbe-
pax HCOOJMB3YIOT pa3/juYyHble cpeicTBa Mexanusauuu. JlocraBka
npomuiieHHbix BB u uranannra B Kapbep H HX 3apsiKaHHE B CKBa-
JKHHBI OCYHIECTBJ/ISETCH C IOMOLIBIO 3apsiJHBIX MamnH M3-4, M3C-
1, C3-3, CY3H-5A, M3-8 u jap., IPOH3BOJUTENLHOCTD KOTOPHIX CO-
craBaser 15—20 T/cMeny.

3a60HKy CKBAaXXHH NPOU3BOAAT C IOMOMIBIO 3a60€YHBIX MAIIUH-
6yukepo 3C-2 u 3C-1b, pocTaBJaAIOIHX U 3aCHINIAIOUIHX B CKBa-
XKuHY 3a0oeunbili Matepuan (necok, mnaam u T. A.). Ilpousmogu-
TEJBHOCThL 5THX MawHH jgocturaer 150—200 cxBaKHH/cMeHY.

4.3.5. OCOBEHHOCTH BEJEHHUS B3PbIBHbBIX PABOT
HA MECTOPO)XIEHHSX CJIO)XHOI'O CTPOEHUS

IIpu paspabGorxe MecTOpoxjaeHuH NPHMEHSIOT KakK CIVIOUIHYIO (Ba-
JOBYI0), TaK H Da3AeJNbHYI (CEJEKTHBHYIO) BEIEMKY H IIOTPY3KY
PYABI H BMELIAIIIHNX NOPOA. B CKaJbHBIX TOPHBIX NOPOAAX BaJoBask
BhleMKa HauboJjee mnpocta H obecleynBaerT BBICOKYIO IIPOH3BOZH-
TeJbHOCTb Tpyna. OJHAKO OHa CONPOBOXKJAETCsl BLICOKHMH NOTEpSi-
MY, 3HAYMTeJbHHIM pa3y0OXKHBaHHEM H TPHMEHHMa TOJBKO IIpH
pa3paboTKe CTPOHMTEJBHBIX MaTEpHAJOB H HEpPYAHBIX MOJE3HBIX HC-
KOIaeMbIX.

Ce/IeKTHBHYIO BHIEMKY IIOJIE3HOTO HCKONAEMOI0 H IIOPOABI H3 3a-
60€eB CJIOXKHOIO CTPOEHUS OCYLIECTBJASIOT IPH COYETAHHH: MacCOBOTO
B3DBIBaHHsA ¢ pa3febHOH BHIEMKOH W IOrPY3KOH, HOCJOHHOrO pas-
JeJBHOIO B3PBHIBAHHSA, COPTHPOBKH DY/JABl H NOPOAB INpPH IpOBejE-
Huu BBP.

BbI6Op TEeXHOJNOTHH GYpOB3PLIBHEIX H BBEIEMOYHO-NOIPY30YHBIX
paboT 3aBHCUT OT THHIA pPa3paBaTHIBAEMOr0 CJOXKHOCTPYKTYPHOTO
3abos. Heob6xoauMo OTMETHTh, YTO XOpOILIasi COPTHPOBKA DPYAB H
NopoALl B 3a605X CJAOXKHOTO CTPOEHHA BO3MOXKHA NPH HX BH3YaJib-
HOM Da3JIHYHH, JOCTATOYHOH YCTOHUMBOCTH 3a60s, a Takxe ImpH
IpHMEHeHHH palMOHAJBHOH TEXHOJIOTHH.

PaspenbHoe phixJeHHe PyABl H MOPOJLl B CJIOKHOCTPYKTYPHBIX
3a6osx (puc. 4.12) ocymecTBASIOT Pa3HOBPEMEHHBIM pBIXJEHHEM
FOPH30HTAJILHBIMH H HAKJOHHBIMH CJOSIMH, BHIOODOYHEIM B3PLIBAHH-
€M YUaCTKOB H pa3jiesieHHeM IIOPOX B3PBIBOM.

[Ipn pasHOBpEeMEHHOM DPHIXJIEHHH II0JIE3HOIG HCKOIMAeMOro H II0-
POJbl MPHMEHSIOT MHOTOPSALHOE paclOJOKeHHe B3PLIBHBIX CKBAXKUH,
CxeMmBl B3pBHIBAHHA 3apSAA0B — MOPSIAHBIE C HHTepBAJaMH 3aMmelJe-



Puc. 4.12. MeTobl Pa3AebHOTO DHIXJEHHS TOPHBIX MOPOJ B CJOXKHOCTPYKTYPHHIX
3aboax:

a, 6 -— pasHOBpPeMEHHLIM PbIXJEHHEM COOTBETCTBEHHO TFOPH30HTAMbHBIMH H MOJOTHMH CJAOSIME;
6 — TO e HAKJOHHBIMH CJOfIMH; &-— BLIGOPDOYHBIM pbiXJEHHEM Y4YacTKOB; 0, e, # — pa3je-
JIEHUEeM fOPOA B3pbIBOM; [, 1] — ocHOBHONI H JAOTOMHHTEJNbHbIH 3apsaasl BB, Ill 1V —pyna
u nopopa, V — KoOHTYp pasBaja; /—§ — NOPAAOK B3pbiBaHHs 3apsjOB

tiuss 40—50 Mc. BappiBaHHe TOPH3OHTAJNBHBIMH CJAOSMH NPHMEHHMO
fIpH PacCloJOXKEeHHH KOHTAKTHBIX IIOBEPXHOCTEH MexKJAy pasHBIMH
[OpPOAaMH MOJ YIJIOM K FOpH30HTY Ao 10—15°,

B3pbiBaHHe HAKJ/JIOHHBIX CKBaXKHHHBIX 3apSJOB pEKOMEHAYETCS
OpH pacHOJIOXKEeHHH KOHTAKTOB IOA yraoM jo 65—80° u mocratou-
HOH MOLIHOCTH B3pbIBaeMoro cjaosa (m=0,1 Hy).

BreiGopouHOe pHIXJEeHHe yYacTKOB M B3PHBOpasiesieHHe NOPOJ,
IPHMEHSIOT IIpakTHYeCKH INpH Jo00M yrje HaKJOHa IIJIOCKOCTeH
KOHTAKTOB MeXZAY IOJIe3HBIM HCKONAaeMbIM H IIyCTOH moponofl. Dtu
€roco6bl MO CpaBHEHHIO C MOCJOHHOH OTOOMKOHA MO3BOJSIOT HCIOJIb-
30BaTh §0Jlee MOIIHYIO BHIEMOYHO-NOrDY30YHYIO TEXHHKY H B psje
cjlyyaeB YMEHBIIHTH 3aTpaThl Ha 6ypoB3pHIBHbIE paborhl. Ilpu BhI-
6OPOYHOM DBIXJIEHHH YYaCTKOB IPHMEHSIIOT CIelHa/JbHble CXeMH
MK3B. BspriBopasnenenne pyabl U NOPOABL OCYLIECTBJASIOT AeHCT-
BHEM B3pHIBa PacCpefOTOUEHHBIX CKBaXKMHHBIX 3apANOB Pa3/jHYHON
momHocrH. HanbGosee 3¢p@deKTHBHO B 3THX YCJAOBHAX B3pHIBOpas-
JlesleHHe C KODOTKO3aMe/lJIeHHBIM B3DBIBAHHeM HMXKHHX uacrefl pac-
CPElOTOUEHHOrO 3apsAia OTAeJbHO OT BeDXHHX.

4.3.6. METOABI NOBBINIEHUA 3¢PEKTUBHOCTU HUCIOJB30BAHHYA
9HEPIHH B3PbIBA

K coBpemennnim meronam BemeHuss BBP Ha kapeepax, cmocoGer-
BYIOIIHM IOBLIIEHHIO 3()¢dEKTHBHOCTH HCNOJL3OBAHHS SHEPTHH
B3phIBA, OTHOCAT: MHOTOPsIIHOEe KOPOTKO3aMelJeHHOe B3DLIBAHHE B
3axarofi cpefe Ha NOJINOPHYIO CTeHKY H3 HeyOpaHHOH B30pBaHHOM



Hp
\ H
t
.
1 =
S 1
13 e
; o
| ey Y
[
|

Puc. 4.13. Cxembl B3pbIBaHHSI B 3a)KarToll cpene:

Q@ — 13 HeYGpPaHHOHX B3OPBAHHOM NOPOABLI; 6 — NMOA DPA3PLIXJEHHBIM CJIOCM MOPOX; Hp——BbICO<
T& paaBana; Hy—BblCOTa ycryna, W — auunsn COIMPOTHBJIEHUS NO INCAOMBE; 8 — PacCTOAHHC
MOKAY PsigaMHM ckBaxuHd; [ . —iuMpHHA NOANOPHON CTEHKH, HPC——-TOJIIU,HHJ PaspBIXJCH-

BOIO cA0d

TOPOABI, TIOJ Pa3pLIXJEHHEIM CJ0eM, B3PbIBAHHE BBICOKHX YCTYMOB);
B3pLIBAHME C BHYTPHCKBAXXHHHBIM 3aMeJJieHHeM; KOHTYpHOe B3pPhl-
BaHHe.

Mrnoropsignoe KopoTko3zaMeAJeHHOe B3pbIBaHHE B 3akKaTOH Cpe-
ne (puc. 4.13)— meron B3peIBaHHA 3apanoB BB ¢ menwwo ayuiiero
Jpo6JeRHsi TOPHBIX [OPOMA HJH MOJNE3HOTO HCKOITaeMOro B YCJIOBHAX
OTpaHHYEeHHOTO MepeMelleHHs] B30OPBAHHON Macchl B CTOPOHY OTKOCA
yeryna, OCHOBHBIMH JOCTOHHCTBAMHM /AaHHOTO MeTOHa SIBJAIOTCA
COKpAalieHHe yaenpHoro pacxona BB; yBeanuenue BbIXO4a B3OpBaH-
HOH rOpHOA Macchl ¢ | M CKBaXKHHBI; CHHXKEHHe BBIX0Za Herabapu-
TOB. BMecre ¢ TeM npH Bcex MoAHdUKALUSIX B3DPHIBAHHS B 3aXKaTOl
cpele pe3kO yMeHblIaeTcss Ko3bdHUHEHT paspbIXJeHHS B30OPBaHHOMN
MOPOJIbl, UTO JaxKe IMPH XOpOolleM ApoO/eHHH 3HAYUTENbHO TOBbILIA-
eT 3HepProeMKOCTb BbleMKH H IIPOAOJKHTEJIbHOCTh 3KCKaBATOPHOIO
HUKJIA.

OjHHM H3 OCHOBHBIX BAPUAHTOB MeTONA B3PHIBAHWSA 3apPSAOR B
3a)XKaToll cpejie SABJsIETCS B3pPLIBAHMEe Ha MOAINOPHVIO CTEHKY
13 HeyOpaHHOH B30pPBAaHHOI TOPHOH MaccChl, OCTaBJIEHHYIO Ha yCTy-
ne OoT MpeablAyllero B3peBa. [lpw naHHOM MeToje B3PLIBAHHMSA NPH-
MEHSIIOT CJIeAylolie CXeMbl KOMMYTalldH 3apSA0B: NIPH YUC/Ee PSIOB
He Gosee Tpex — nopsaHas; npH GoJbllleM uYHCae psLOB — palH-
ajbpHas, NMOpsHAs ¢ IPOAOJNBHBIMH HJH TOMepeYHBIMHA BpyHamu.

BapblBaHHe yCTYIOB Ha HOAMOPHYIO creHKy luupuHoit g
yMeHblIaeT IIHPUHY pasBajia TOPHOH Maccel B B MOKeT HCIOJb3O-
BAThCS KaK CpPeACTBO I (DOpMHpPOBAHHMA pasBansa Ha paboueil
nJjomanke. I1pu nanHom crmocofe B3peIBaHHA 3¢ (deKT 3aKIi0uaercs
B TOM, UTO 3apSIAbl BTOPOI'0 M CJAEAYIONIUX PSIAOB HAXOASITCS B 30He
MaccyBa, He HapyLIeHHOTO TPeliyHaMH OT HPEeAbIAYUIETO B3phIBa,
[MO3TOMY YMEHbBIIAIOTCA NMOTEPH HEPTHH B3PBIBUATOrO BEIIECTBA.

Jst cozpanusa gyd9mux ycaoBHil paboOTH CKBaXKHHAMH IIOCJELY-
IOIIUX PALOB yAeqabHBIR pacxoal BB B ckBaxunax mepsoro (Bpy&o-
BOIO) pfAla yBeaHuuBaeTcs. PaccrosiHue MexIy 3THMH CKBAa:KMHaMH
VMEHbIIAIOT N0 CPABHEHHIO ¢ pacueTHIM Ha 15—25%, yBesnunpas
ux raybuny Ha 0,5—1,0 M,



Puyc. 4.14. Cxema B3pLIBaHHSA BBICOKHX YCTYNOB:

I — B3pblBaeMBbIR ycTyn; 2 — B3opBaHHas ropHas Macca,
3 — 3apafg BB; M — TexHojoruyeckas BblcOTa YCTYNA;
HB — BBICOT@ BbLICOKOro YCTyla

Puc. 4.15. Cxema B3pHBaHHA PacCpPeJOTOYEHHBIX

3apafoB BB ¢ BHYTpPHCKBAXHHHBIM 3aMmeje- 2\/
HHEM!: §
1 — GoepukH; 2 — K3[AII; 3 — 3aulaTHHi mJaaHr / ;%//

AHa/IOTHUHBIM SIBJSIETCS METOA B3DHIBAHHA CKBAaXKHHHBIX 3aps-
JIOB NMOJ Pa3phLIXJEeHHBM CJ0€eM NOPOJ, MPHUMeHseMblll B jer-
KOB3pBLIBaeMBIX Mmopojaax. ToJllHHA pasphIXJIeHHOTO CJ10s, ofpasye-
MOT'O 33 CYeT yBe/JuueHHs Nepebypa CKBaXKHH BHIIEpPACIOJ0KEHHO-
ro yecryna, cocrasaser (15-+20) d., rie dc — IHaMeTp CKBaXKHH, M.
Ilpn panHOM criocobe yMeHbllaercss Ha 15-—20% yaenbHblll pacxon
BB. Hexocratkamu cnocoba siBnsiloTcsl yxyAlueHHe YCJoBuid Gype-
HHSl H CHH3KEeHHE ero NPOH3BOJUTENbHOCTH.

B3apLiBaHHe BBHICOKHX YyCTYIN OB — MeTOJ B3DhIBaHHA 3aps-
noB BB c nensio ogHoBpeMeHHOro apo6JieHHS TOPHBIX HOpPOX JBYX
HJM TPeX INOrpYy30UYHBIX rOpu3oHTOB (puc. 4.14). B nannom cayuae
«BBICOKHM>» MPUHSITO HA3BIBAThb YCTYIH, BHICOTA KOTOPOTO B HECKOJb-
KO pa3 NpeBHIIAaeT BLICOTY YeplnaHHUs NPHMEHSeMOro Ha Kapbepe
HOrpy30o4Horo ob6opynosanus. Ilpu Hanuuuy HA Kapbepe COOTBETCT-
BYIOIUHX OYyPOBBIX CTaHKOB pa3Mepbl BBICOKMX YCTYINOB MOI'YT JiO-
crurate 45—60 M. B3pblBaHHe BBHICOKHX YCTYIIOB OCYLIECTBJISIIOT
CKBAaXXHHHBIMH HJIH KAMEPHBIMH 3apANaMH.

Haubosbniee npuMeHeHHe Ha KeJe30pYAHBIX KApbepax MOJYYH-
JIO MHOTODSIAHOE KOPOTKO3aMelJIeHHOe B3pDEIBAHHE BEPTHKAJBHBIX
HJIM HaKJOHHBIX CKBaxHH. IIpH 3HAUUTENhHOH BeJHYHHE JUHUH CO-
IPOTHBJEHHS MO MOJAOLIBE BHICOKOro ycryma W B3phIBAIOT 3apsjbl
BB, noMemnieHnsle B napangeabHO-COMHKEHHBIE CKBAXHUHBL. [ aHHbIH
MeTOJ BeJeHHs OypoB3DHBHBIX paboT MO3BOJSIET COKPATHTh 00beM
OypoBBIX paboT, yBe/HYHTL BpeMsl BO3JAEHCTBHA B3pbIBA Ha paspy-
LIaeMBblfl MacCHB, MOBLICHTH OTHOCHTE/IbHYIO JJHHY aKTHBHOH YaCTH
CKBaKUH.

BspoiBaHne ¢ BHYTPHCKBaXKHHHBIM 3aMelsieHneM (puc. 4.15)—
crnoco6 B3PBIBAHHSI CKBAaXHHHOro 3apsima BB ¢ pasnoBpeMeHHBIM
HHULUHHPOBaHHEeM OTAENBbHLIX €ro uacTel C LE/IbI0 NOCAEL0BATENbHO-



ro CO3/aHHs B3PHIBHLIX HMNYJbCOB B CKBAXKHHE H YBeJHUEHHS Bpe-
MeHH J[eifiCTBHA 3HeprHH B3pbiBa Ha paspywaeMhbiil Mmaccus. [lpn
NaHHOM crnoco6e B3pLIBAHHA HHTEPBAJ 3aMeNJeHHA 34BHCHT OT
ckopoctu feroHauuu BB u CB, paccrosuna Mexay sapsiiamu, ma-
paMeTpoB (pOHTA TOJisl HAOpPSXKEHHH H APHHATOH CXeMbl 3aMelJe-
Hus. Ilpu samejseHuu «CHH3Y» HHTEpPBAJ IIPHHAMAETCs pPAaBHBIM
5—20 mc; «cBepxy» — 15—40 mc.

KonTypHoe B3pbIBAHHE — METOJ IIPOH3BOACTBA B3PHIBHLIX paldorT,
obecneunBaomuil noaydYenue 3aAalHbIX KOHTYPOB BHeMKH 6e3 3Ha-
YHTeJbHOrO HapylIeHHS CIJIOUWIHOCTH MAacCHBAa 3a NpelesaMH IIpo-
ekTHOro Kourypa. CymHOCTH MeTOAa 3aKJ/Io4aercss B TOM, YTO IO
KOHTYDY 3aJaHHOH BbEMKH npoOypHBAlOT IUMYpHl HJH CKBAKHHE
YMEeHBIIEHHOTO [HaMeTpa, B KOTOPHIX pasMellaroT paccpelZoTOUeH-
Hble 3apaAnl BB nonmxkerHoi nnoTHOoCTH, [loc.ie B3ppIBA KOHTYPHEIX
3apsaAoB o6pa3yercs SKpaHUPYIOIIAs LeJb H3 DPaspyLIEHHBIX MOpOT.
Ilpn B3pEIBAaHHHM OCHOBHOTO 3apsiia yJAapHble BOJHBL FacfiTCA dKpa-
HUpYIOIeH mienplo, H JeHCTBHe 3apAjaa B Iiy6bh MaccHBa CHHXKAaer-
cs1. TOUHOCTHL KOHTYDPHOI'O B3DLIBAHHS 34BHCHT OT MOIUIHOCTH BB,
NJIOTHOCTH 3apsifa, KOHCTPYKLUHWH 3apsila H pPacCTOSHUA MeX1y
3apsigamMu. MeToJ NPHMEHSIOT JJis MOBHIIEHHS YCTOHYHBOCTH GOp-
TOB Kapbepa H 3aUIMTLI NPOMBIIJEHHBIX COODYXKEHHH OT CeHCMH-
YeCKOTr0 BO3/AeHCTBHSI B3phIBA; APHU NPOXOAKe KaHAaJO0B; TpaHiled,
KaHaB H T. . B CJIOXKHBIX YCJOBHSX; IIPH paspaboTKe CJHOKHOCTPYK-
TYPHHIX 3260€B BEICOKOUEHHEBIX PY/L.

4.4. BBIEMKA U NOTPY3KA rOPHbIX MOPOJ,

4.4.1. OBHIUE CBEJJEHHA O BBLIEMOYHO-NNIOTPY304HBIX
PABOTAX

BrieMKa M morpyska TrOpHEX NOPOA SBJASETCS OJHUM H3
OCHOBHBLIX MPOLECCOB TEXHOJOrHH MOOHIYH MNOJME3HEIX HCKOIAaeMBbIX
OTKPHITHIM crmocob6oM. OT BBIGOpa BHIEMOYHO-IIOTPY30UHBIX MAIIHH
H HX COOTBETCTBHSI KOHKPETHEIM THADOTEOJOTHYECKHM YCJIOBHSM B
3HAYNTEJbHOH CTeNeHH 34BHCAT OCHOBHBIE TEXHHKO-3KOHOMHUECKHE
noxasarenu paboThl Kapbepa.

Ha pyaHeix Kapeepax [/s BEIEMKH U NOTPY3KH TOPHBIX TMOPOT,
yaie BCero NPHUMEHSIOT MALIHHBL IHKJHYHOTO JeHCTBHA — OXHOKOB-
UIOBLHIE 9KCKABATOPHl H (GpOHTAJbHBIE NOrpys3uukH. [Ipu ynasaenunn
H3 KapbepHOTO MOJIA MSATKHX BCKPBIUIHBIX MOPOA HCHOJB3YIOT TaKke
TeXHHKY HeNPepBIBHOTO AeHCTBUA — MHOrOYepHIaKOBhle LeNHble U
pOTOpHEBE  3KCKABAaTOPH. 3eMJepOHHO-TPAHCHOPTHHIE  MALIHHB
(6yapaosepsl, KoJeCHble CKpenepsl H T. .} NPHMEHSIOT HAa BCIOMO-
raTeJpHEIX paboTax (CTPOUTEJNLCTBO AaBTOAOPOT, MJIAHHPOBAHHE
palounxX U OTBAJbHLIX IJOINAXOK H T. 1.).



BhleMKa ropHBIX MOPO1 — OTAE/eHHE MACKHX MOPOA OT MacCHBa
YCTyNa HJH uepnaHbe pasphIXJeHHBIX CKaJbHBIX MOpOJ H3 pasBaJa
FOpHOI Macchl paboyHM OpraHOM MAaIlHHBbIL.

[Torpyska ropHbXx mMopoj — NIpOLECC NepeMelleHHs] MopoJ H3.
3a00a ycTynma B TPaHCIOPTHBIE CPEACTBA HJH HEMNOCPEICTBEHHO B
OTBaJl

BrieMKy H NOrpysky ropHbiXx DOPOJ BBIIOJHSAIOT, KaK NPaBHIO,
OJHOH MAalIHHOH HJIH KOMILJIEKCOM MAIIKH,

[Tpu BHieMKe MATKHX TMOpoA M3 MACCHBA 3200H MOTYT OBITh TOp-
IOBHIe, TPOLOJbLHBIE, TYNHKOBLIE,

Ilpn BBleMKe MOJYCKaJbHBIX H CKAJbHBIX TOPHBIX NOPOJ 3a0oH
GBIBAIOT TOPLOBBIE HJIH NMPOLOJBHELE.

Bri6op Tuma 3abosi 3aBHCHT KaK OT CBOHCTB paspabaThiBaeMbix
TOPHBIX MOPOJ H YCJOBHH HX 3aJieraHud, Tak H OT THIA NMpHMeHse-
MOTO BBIEMOYHO-IIOTPY304YHOr0 060PYAOBAHHS.

Topuosnlit 3a60# THIHYEH NpPH BblEMKe NOPOJ OJAHOKOBIIOBBIMH
H DOTOPHLIMH 3KCKaBaTOpaMH KakK H3 MacCHBa, Tak H H3 pas3paJja.
OH IDpUMeHUM Tak:Ke NPH pa3palGoTKe POCCHIMTHBIX MECTOPOXKAEHHIT
6y/abj0o3epaMH H KOJECHBIMH cKpemepaMu. PasHOBUAHOCTbIO TOpLe-
BOTO 320605 sIBAsEeTCS TpaHIUeHAHHBI (TYIMHKOBHIH) 32601,

[IpopoabHelil (dhpoHTANBHEI) 3260f HCNOJB3YIOT NMPH NpHMeHe-
HHY MHOTOUEPNAKOBHIX IEMHBIX 3KCKaBATOPOB HAa PEJbCOBOM XOAY,
IpH BhlEeMKe NOPOA M3 MaccHBa OyJ/bJo3epaMH HJIH  KOJECHBIMH
ckpenepaMu. Tlpu BrieMKe paspyuieHHHIX CKaJbHBIX NOPOA M3 pas-
BaJa NPOAOJBHEIM 3a60€M HCIIOJB3YIOT OAHOKOBIUIOBEIE NOTPY3UHKH,
a TakKXe OJHOKOBIIOBble IKCKABATOPHl NpPH CEJEKTHBHON BHIEMKE
pyAbl H BMeL[2IOUUX MOPOJ.

[Io BzauMHOMy pacmoJoxeHHIO 320051 W TOPH30HTA YCTAHOBKH
BHIEMOUHO-NIOI'PY30YHOH MALIHHBE! Pa3JHYalOT BbIEMKY BePXHHM,
HHXHHM H CMeNIaHHBIM ueprnaHHeM. AHAJOrHYHO Pas3JHYAIOT M CIO-
co6bl MOTPY3KH — BEPXHIOIO, HHXHIO H CMEIAHHYIO.

Ha pyaubix kapbepax oTpaGOTKy YCTYIOB OCYLIECTBJSIOT MOJIO-
caMH TOpPOJHOTO MaccHBa BRoJb dpoHTa pabor. Orpaborka Kax-
Jofl [mOJIOCHl XapaKTEepH3YeTCs HOBBIM HOJIOKEHHEeM TPaHCHODPTHHIX
KoMMyHHKaUHil Ha ycryne. [lo naumHe ¢poHTa paBor Ha yeryne
MOXKeT OBITh YCTAaHOBJEHO HECKOJBKO 3KCKaBaTopoB, B aTom cayuae
orpabaTeiBaeMbilt YCTYI LeJAT Ha 5KCKaBaTopHblie OJ0kH. [lonoce
ycTyna HJH pasBaJja, oTpaboTKa KOTODHIX CBsI3aHa C HMOJBHTAHHEM
BBHIEMOUHO-TIOTPY30UYHBIX MAaHIWH, HA3LIBAIOT 32 XOAKa M H.

[Ipu Bcex Tumax 3a00eB 3aXOLKH IO HIHPHHEe AT HA HOP -
MaJdbHbBEe y3KHE H NIHDOKHE.

B HOpMasbHBIX 3aX0JKAaX BBEIEMKY IIOPOJBl NPOU3BOASIT NPH MO-
CTOSTHHOM MOJIOXKEHHH OCH JIBHXKEHHS 3KCKaBaTOpa MO JJIHHE 3aX0[-
KW H MaKCHMAaJbHOM HCIOJb30BAHHHM HX pabouux mapaMerpos.

Y3kue 3aX0AKH OTJHYAIOTCS OT HOPMAJBHBIX HENOJHBIM HCIOJb-
3oBanyeM paboOuHX IapaMeTPOB BHIEMOUHO-NIIOTPY30YHBIX  MAIIHK
IpH NOCTOSTHHOM IIOJIOKEHHH HX OCH NepeMellleHHs! BAOJb 3aXOAKH.



[ilupokHe 32X0AKH XapaKTepH3YIOTCA NepeMEeHHBIM IIOJIOKEHHEeM
OCH [iBUXKEHHs BBHIEMOYHBIX MallMH B IlJaHe.

[To xapakTepy ABHXeHHS TPAHCIOPTHBHIX CPEACTB INOJ 3arpysky
fipy BBIEMKE IOPOJA B mpeje’nax 3KCKABATOPHBIX OJIOKOB BbIAENAIOT
TYMHKOBblE H CKBO3HBIe CXeMbl JBHKeHHS. TyINHKOBble CXeMBl Xa-
PAKTEPU3YIOTCS JIBHIXKEHUEM TPAaHCHOPTHHIX CPEACTB TOJbKO B Ipe-
JeJax Belpa0OTAHHOrO MPOCTPAHCTBA.

CKBO3Hble CXeMbl MO3BOJISIIOT OPraHH30BATh JBHXKEHHe TpaHc-
JIOPTHBIX CPEACTB BJOJb BCEr0 3KCKaBAaTOPHOro 6.10ka.

4.4.2 PAJPABOTKA TOPHbIX NOPOJ MEXAHHYECKHMH
JIOMATAMH

Haub6osblilee pacnpocTpaHeHHe HAa COBPEMEHHBIX PYAHBIX Kapbepax
HOJIYYH/H OJHOKOBIIOBble 9KCKABATOPHl THIA MPSIMBIX MEXaHH -
YeCKHX JomnatT. HMx npuMeHsor AJasl BHIEMKH H NOTPY3KH IJIOT-
HBIX, MATKHX, CBHIIYYHX TFOPHBIX MOPOJ, & TakKxe [IJfA TOTPY3KH
JIpeABApPHTENBHO Pa3pbIX/JeHHBIX NOJYCKAJbHBIX M CKaJbHBIX I'OD-
HBIX TOPOJ.

IIpsiMble MeXaHHYeCKHE JIOMATH — 3KCKaBaTOPLl BepXHero uep-
NaHus C HUXKHEH NOrpysKoil.

Ilpu ycraHoBKe Ha 3KCKaBaTopax YAJHHeHHOro pabouero 060-
PYAOBaHHS OHH MOTYT OBITb HCMO/Ib30OBAHBI AJS BEPXHEH NOrpy3KH.

B CCCP HajaxeH BHITYCK NPSIMBIX ME@XaHHYECKHX JIOMAT CTPOH-
TeJbHOrO (YHHBEPCAJIBHOTO), KapbhepHOIO0 M BCKPBIIIHOIO THIOB.

CrpouTe/ibHBle 3KCKABATOPHl BHIIYCKalT ¢ KosmwaMu or 0,5 10
2,0 M® U npuMmeHsioT Ha OOJIBIIMX Kapbepax CTPOHTE/ILHBIX MaTe-
pHAaJoB.

KappepHble MexaHHUYeCKHe JIONATHl BHIYCKAIOT C KOBLIAMH BMe-
CTHMOCTBI0 OT 2,5 210 20 M® U IPHUMEHSIOT /ISt MOTPY3KH MOPOJL JIO-
Ooft KpemocTH.

OTH 9KCKaBaTOPhl MMeEIOT KECTKYIO CBsi3b pabouero opraHa c
pabounM 0060OpyAOBaHHEM, IO3BOJAIOIIMM pPa3BHBATb BBICOKHE Ha-
[OpHDble YCH/AHA, MHOTOABULATEbHBIA 3JEKTPHYECKHH TPUBOL H
TyCeHHUHBIH XO[.

BekpHIIHbBIE MEXaHHYECKHE JIOMATH BBITYCKAIOT ¢ KOBIIAMH BMe-
cramocTeio oT 6 xo 100 m3. HMcmosab3yloT B OCHOBHOM Jiis paspa-
6OTKH MSATKHX H TJIOTHBIX TOPHBIX HOPOJ C MepeMelleHHeM HX B
OTBaJbl B OTPaOOTAHHOM IIPOCTPAHCTBE Kaphepa.

Pa6Gounm MecToM 3KCKaBatopa siBasercs 3a6oil. [eomerpuue-
cKHe pasMephl 3a60d 3aBHCAT OT NapaMeTPOB 3KCKABATOpa H
CBOMCTB paspabaTbiBaeMblX rOpHBIX Hopoa. PopMa 3a6os H0AKHA
o6ecrneynBaTb MaKCHMaJ/bHYIO MPOU3BOJHTEIBHOCTh 3KCKABATOPOB.
ITO JOCTHTaeTCsl yCTAHOBJIEHHEM pAallHOHAJbHBIX pa3MepoB 3a60s
H [PaBHJbHBIM ONpeJeJieHHeM MeCTd YCTaHOBKH 3KCKaBaTOpa.

BrieMka nopoJi MeXaHHYeCKHMH JOMATAMH MOXKET NPOU3BO/HTh-
€ B TOPLUOBOM HJIH NpoAoabHOM 3a6oe (puc. 4.16). Haubosee pa-



el NI |

Puc 4 16, OcHoBHuble THIB 326068 MeXaHHYeCKHX JIONAT:
a — TOPLOBLIM, 6 — (PPOHTANbHLI, 8 — TYNHKOBBIH

LIHOHAJbHA BLICMKa TODHBIX TIOPOA MeXaHHYeCKHMMH JONaTdMH B
TOPUOBLIX 3a605X NMPH CKBO3HBIX 3axoAKkax. B 3ToMm cayuae obecne-
UHBACTCSl MaKCHMaJbHAas NPOU3BOAUTEJNHHOCTh 3IKCKABATOPA, TakK
KaK CpeJHHH YyroJ ero nmoBOpOTa B CTOPOHY IOrpy3KH He NpeBbIlId-
er 90°, nHaubo.ee y100Ha mojgava TPAHCIOPTHHIX CPeACTB MOJ IO-
rpy3Ky, MHHHMAaJbHbl NPOCTOH H3-3a NepeMelleHHA TPAHCIOPTHLIX
KOMMYHHKaLHUH.

Ilpa BbleMke IpoAOJBHBIM 3a60eM CpeILHHI yros MOBOPOT@ 3IkC-
KaBaTopa B CTOPOHY NOrpy3ku Boapacraer jgo 120-—140° n neodxo-
OUMBL Y4CTBHIE €ro NMePEABHKKH H3-3a MaJoll IWHPHHLI 3abos. IT1o
3HAUYNTEJNBHO CHUKAET IMPOM3BOAUTENBLHOCTh PKCKABATOPA.

[IpumeHeHne TYDHKOBHIX 3aX0J0K Haubonee XapakTepHO IIpH
NpOBeJEeHHH TpaHIlel ¢ HHXKHeH MOrpy3KoH.

TynukoBBle 3aXOAKH NPHMEHSIOT TAKXKe Ha yCTymax B HePHOA
PEKOHCTPYKUHH Kapbepa IpH pacilHpeHHH COKpallleHHBIX HJH DaHee
NOralleHHBIX paGouuXx II0M1aZ0K.

IIpn npuMeHeHHH TYNHKOBHIX 3ax0A0K HalJtofaercad Haub0.1b-
Iiee CHHXKeHHe NPOH3BOAHTEJBHOCTH 3KCKaBaToposB — 10 25—30Y%
OT 3KCI/IyaTalMOHHOM, TaK KaK CPeAHHH yroJ MOBOPOTa B CTOPOHY
pasrpysxku Bospacraer o 180° u yBeJnuHBaercd BpeMs Ha TpaHC-
HOPTHO-0OMEHHbIE ONepallHH.

TexHo.10rnyeckHe cxeMbl paGOTHl MeXaHHYECKHX JIONAT MPHBe-
JMeHbl Ha puc. 4.17.

IMpu paszpabGoTke MATKHX H TJIOTHLIX TOPHBHIX IHOpPOA NpodH.ib
326051 MeXaHHUeCKOH J101aThl COOTBETCTBYET TPAEKTOPHH [IBHMKEHHS
KoBIIa u uMeeT yroJs otkoca 70—80°. ToamuHa cpezaeMbX CTPy-
ek cocraBjser 0,2—1,0 M. Makcumanbuas Beicota 3abosi (yery-
ma) MexaHHUeCKON JomaTel Ay NPH HHKHeH MOrpy3ke He J0KHA
MpeBHIIATh MAKCHMAJABHOH BBICOTH 4ePNaHUusd Hymax, T. €. Ay max<<
<Hq max-

Ilpn Bepxuefi norpy3ke B TPAHCIOPTHBIE CPEICTBA MAaKCHMaJb-
Haf BeIcOTa 32604 (M) cocTaBjser:

hy max<Hpmax_ (ha+€),

rie Hpmax — MaKCHMaJbHAs BBHICOTA pPa3rPy3KH 3KCKABATOPA, M,
hs — BHICOTA TPAHCIOPTHOTO CPEICTBA, M; € — 6e30IacHoe paccros-
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Puc 417 OcHOBHBIE TeXHOJIOTHYeCKHe CXeMBl PaGoTHl MeXaHHYeCKHX JonaT'

a— ¢ GOKOBOH pasrpyskoffi B oTBajn, 6 —B TpPaHCNOPTHble CPEACTBA, DACHOJNOXKEHHBIE Ha
ropH3oHTe YCTAHOBKM 3KCKABaropa, 8 — C BepXHell MOTPYSKOH B TPAHCHOPTHblE CPEACTBA, 2 —
B TyNHLOBOM 3afoe ¢ MOTPY3Koil B TpaHCNOPTHBIE cpeacTBa, @ — B TYMHKO30M 3a6ce ¢ Bepx-
Hell NOrpy3KOH B TPaHCHOPTHBIE CPEACTBA, € — C pa3vellleHHeM MOPOAL! Ha GOPTAaxX TpPaHIIEH

HHE MeXJy BepxHell 4acTbi0 TPAHCHOPTHOIO CPEACTBA M JHHIIEM
KOBIIA 5KCKABAaTOPa, M.

Munnmaabuas BeicoTa 3a60s Ay min AOJIKHA Oo6ecrneyuBaTh Ha-
II0JIHEeHHe KOBIIA 3KCKaBaTtopa 3a OAHO uepmnanue. JIJ1s 9KCKaBaTo-
poB IKI-5 fiy min=2,5 M, 3KI-8H1 — Ay min=3,5 m.

Hiupuna sabos npu paspaboTke MATKHX IOPOJ 3aBHCHT OT pa-
Goyux pasMepoB KCKABATOPA H BHJIA TPHMEHSEMOrO KapbepHOro
TpaHcmopra. Tak, MpH Kele3HOAODOKHOM H KOHBeHepHOM TpaHC-
MOPTe YCTYNbl, KAk NpaBuao, oTpabarThBAlOT TOPLUOBBIMH 3260SMH
C MPOJOABHBIME 3ax04KaMu. PasMephl 5THX 3aX0J0K ONpeNeNaarTCs
paiHycoM YeplaHHs 3KCKaBaTOpa HA TOPH30HTE €0 YCTAHOBKH, M:

Aw=(1,5=1,7)Ruy.

[Tpy aBTOMOGHJIBHOM TpPAaHCIOpPTE NPHMEHSIIOT KaK CKBO3HEIE
IPOJOJBbHEE, TAK H NONEepeuHble 3aX0AKH. B 3ToM ciyyae 3ax0JKH
MOryT GHITb HOpMasbHBIMH (Ay); y3xkuMu (Ay<Ax) U UIHPOKUMH
(Aw>Ay).



Puc. 418. Cxema orpafoTku paspana
B30PBAHHLIX MOPOJA Ha J1BE 3KCKaBa-
TOpHbIE 3aXOAKH NpPH IKeNe3HOAOPOH-
HOM TpaHCImoOpTE

I n I/ —Hovepa 3axomok, A — mupuHa 3a-
XOJKH B LEJNHKEe

Hiupuua TopuoBoro 3a6os ¢ TYNHKOBOH 3aX0AKOH NpHHHMaeTcs
paBHOIl Arp=2R.y. YcraHoB/JeHHYI0 TakuM 0oGpasoM MIHDHHY 3a-
604 NPOBEPSIOT H YTOUYHAIOT IO YCJAOBUSIM pa3MelleHHs TPaHCIOPT-
Horo obopynosanud. [Ipn mupune 3a6os, npesnimaonieil 2Rqy, 3Kc-
KaBaTop lepeMellaeTcs N0 3uraaroo0pasHOH TPAeKTODHH HJH pas-
paBoTKa oCyIlecTB/IsE€TCH NONEPEUHBIMH 3aX0AKaAMH,

[Ipn paspaboTke HOJYCKAJBHBLIX M CKaJbHHX B30PBAHHBEIX MO-
pon 3aboeM MeXaHHUECKOH JomaThl OORIYHO SBJSETCA BeCh TOpell
passajia Huau ero uactb. Ilpodunb 3abosi u3MeHAETCH BCJEACTBUE
OCHIMAHUS TMOPOJBl, CTPeMSAINEHCA PacClONOKHTbCA N0 YIJIOM ecTe-
CTBEHHOI'0 0TKOca. BricoTa 326051 B 3TUX YCJACBHAX 3aBHCUT OT
BBLICOTHI pa3BaJjia B3OPBaHHOI TOpPHOIl Macchl, KOTOpas, B CBOIO oue-
penb, He HoJ:kHA upeBuIuath 1,5 Hymax.

IHupuHa nmpojoJibHOH 3aXOJKH MO LEJIHKY COOTBETCTBYET LIHpPHU-
He B3phIBaeMoro 6Ji0Ka M ONpefensiercs napamerpamu GypoB3pHIB-
HBIX pabor. UHCI0 3KCKaBAaTOPHBIX 3aXOA0K MO pasBajy 3aBHCHT
OT €ro LIHPHHBL, THNA KCKaBaTOpa ¥ BHJAA NPHMEHSEMOro TpaHC-
nopta. [Ipu xKeNe3HOROPOKHOM TPAHCIOPTE MOKHO NMPUMEHSATh TEX-
HOJIOTHYECKYID cXeMy, o0ecrneudBaIOUIyl0 YMeHblIeHHe o0beMOB
paboT mo InepeyKJaJKe IKeNe3HOAOPOKHEIX myTed (puc. 4.18).
B 3ToM caydae ¢opMUDVIOT pa3Baj ¢ Lesabio YOODKH B30PBAHHOMN
MOpOJBl 33 JBe 3KCKaBaTOpHHE 3axoAKH. Ilocne mnepBofi 3axoAKH
HOyTH NMEPEeyKJAaAbBalOT B HOBOE IMOJIOXKEHHE JUIS OTTPY3KH MOPOJHI
H3 BTOpPOH 3aXOJKH, a TaKXKe H3 INepBOH 3aXOAKH HCCJeAYIOUIEro
B3opBaHHOro GJoka. B maHHOM ciayyae MakKcHMaJbHas IOHPHUHA
pasBaJia B30PBAHHOI MOPOAHI He NOJIKHA IPEBHIIATD, M,

B”max< (R‘{ Y+RP) +A — ¢

rie A — WHpHHA B3PLIBAEMON 3aX0AKH B LIEJHKE, M.

[Tpu Hcrnosb30BaHHH KOHBEHEDHOTO TPAHCIOPTA CXEMBI BHIEMKH
B30PBAHHBIX NOPOJA aHAJOTHUHHEL. ITOrpy3Ky MeJIKOB3OPBAHHBIX IIO-
POJ OCYIUECTBJSIIOT MEXJOMATOH Ha KOHBEHEepHYIO JeHTy ¢ Io-
MOIIbIO CaMOXOJHBIX BHODOIDOXOTHJBHBIX YCTaHOBOK, HAlpHMep,
tuna CBTY-1]1. Ilpn 3HauuTe1bHO KYCKOBATOCTH MOPOA NPHMEHS-
10T TNepeJBHXKHBlE TPOXOTHJIbHO-IPOGHJBHBIE  arperatbl  THMA
CIIA-1000 n AITA-2000.

Ilpu npuMeHeHHH aBTOMOGHMJIBHOTO TPAHCIOPTA 3KECTKas B3aH-
MOCB$I3b ME€XKIY 3JE€MeHTaMH 3260s M NOJIOMKEHHeM TDPaHCIOPTHBIX
KOMMYHHKalIH{ Ha yCTyIe oTcyTcTByer. Ha pyaHbIX Kapbepax Io-



JYUHJIH pacnpocTpaleniie CKBo3lbie H TyNHKOBblE I[IHPOKIE Mpo-
AoJbHbe 3aX0AKH (An=40--60 M), a Takxke momnepeyHble 3aXOAKH
HOpMaJbHOH WIMpHHBL. B pesyabTate nNpPUMEHEHHMS CHELHAJBHLIX
cxeM (MK3B) passas B3opBaHIOl [DOPOARI pacHoJaraiotT BAO.b
¢dpoura ropusix pabor Ha ycTyne, urto obecneynBaerT CoKpaleiie
LIMDHUBL pa0ovyHX MJA0LIAN0K.

[Ipon3BoAMTENBIOCTE MeXaHHUeCKHX JONAT 3aBHCHT OT KYCKOBA-
TOCTH 3KCKABHPYEMBIX IOPOM, HX IPOUHOCTH M NIJOTHOCTH, CTenenl
cBsi3auHoCTH nopoa B passaJe. Ilpu xopouwein opranusanud 6ypo-
B3PBLIBHLIX U BBIEMOYIO-NOTPY30UHBIX paboT rojoBas HPOH3BOIN-
TeJBHOCTH  3KCKaBatopos jgocruraer: JIKI-5 2-—-25 man. m3,
OKI-8U 3,5—4 man. M3, IKI-12,5 5,5—6 Mau. m?.

44.3. OCOGEHHOCTHU PABOTbl OJHOKOBHIOBBLIX 3KCKABATOPOB
B 3ABOSX CJIOXKHOI0O CTPOEHHUS

ITpn paspaGoTke 3a00eB CJIOKHOrO CTPOEHHS, COLEepXKAUIUX Hapd-
Ay ¢ KOHJAHDHOHNIBIMH COPTaMH HOJIE3HOr0 HCKONAeMOI'0 HEeKOHJIH-
LIOIIble H NMYCTYIO NMOPOAY, NMPHMEHAIOT ClelHaablibie crnocobul pa3-
JleJblOH BBIEMKH H TIOrPY3KH rOpHOH Macchl, ofecneynBarollie Io-
BHIIeHHe KauyecTBa J06BBAE€MOrO MOJE3HOTO MCKOMAeMOro, a TaKikKe
CHHUKellHe 3aTpar Ha ero nepepaloTKy. BoaMoxHocTs W Lefdecood-
pa3HOCTh CEeJIEKTHBHON BEIEMKH YCTAaHaBJMBAIOT HA OCHOBAHHUH TeX-
HHKO-3KOHOMHYECKHX pPacueToB.

MeToapl celeKTHBHOI 3KCKaBAaTOPHON BBIEMKH TOApa3/eisorT ia
MTPOCTHIE H CIAOXHBHE.

IIpocrasi cenekTuBHag BhieMKa (puc. 4.19) saxkuawuaercs B 000-
cobeHHOl BBIEMKE H NOrpy3Ke pPasJHUHBIX COPTOB PYABL H MOPOILB
B mJaHe ycryna 6e3 JONOJHHTENBHON HX COPTHPOBKH MO BHICOTE
3a604.

ChnoxkHasI cesJleKTHBHAs BblEMKa BKJIOUAeT BeCh KOMILJIEKC Clle-
[[HaJbHBIX NpHEMOB Pa3paloTKH H COPTUPOBKH DYAHOH Macchl B 3a-
6oe 1o BBICOTE yCTyna.

[TpocTylo celeKTHBHYIO BEIEMKY BeAYT Y3KHMH 3aXOJIKAMH, HOP-
MaJbHBIMH 3aXOJKaMH, BHIOOPOUHON INOrpy3KoH, nocjofinoii orpa-
6oTKOII ycTyna;

CJIOXKHYI0 CeJeKTHBHYIO BbieMKy (puc. 4.20)— ympaB.igeMbiM
oOpyureHHeM, pasaeJbHOH B KOMOMHUDOBAHHON BBEIEMKOH.

YnpasasieMoe o0pylieHue OCYLUIECTBAAIOT NOAPadoTKOH HuxHel
yacTH 3a60s1 B TMOpsiAKe, 3aBHCALIEM OT DACHOJOKEHHS I[OJE3HOro
UCKONaeMOTo B pasBaile.

PasnesbHast BoleMKa HOCTHraercss peryJiHpOBaHHEM TOJIIHHEL
CTPYKKH ¥ CTelleHH HanoJHEeHMs KoBlla 3KckaBaTopa. OTpaboTKy
326051 HAYWHAIOT, KaK DpaBHJO, C BEDXHHUX CJOEB.

K xoMOWHMDPOBAHHBIM OTHOCAT METOJBI NMOCJHOHHOH COPTHPOBKY,
COPTHPOBKH No (pakuusaM (KpyIHOCTH KYCKOB), pas3jHuYHblE coue-
TaHHS pa3fesbHOH BBIEMKH C YIpaB/sgeMBIM 06pyIIeHHeM.



HOH paspalboTKu:

Puc. 4.19. MeroAbl TNPOCTOH CENEKTHBHOR 9KCKABATOP-

a — Y3KHMH 3aXOJAKAMH; 6 — HOPMAJbHLIMH 3aXOJKaMH; 8 — Bbl-
6OpOYHOH MOrpy3KH; ¢ — cTynewuatblm yerymom, [, If, I1f —
HOMepa 3axonokK; /A — WHpPUHA OAHOH 3aXoAKH; B — mHpuHa
pasBaJaa; H’, H” — BbICOTA pa3[eNbHO H3BJAEKAEMBIX CJAOEB

Bricokoe KauecTBO JoOHBaeMoil pyAbl NpH pa3paboTKe CJIOKHBIX
3ab0eB NOCTHTAeTCsl TAKXKe 3a cueT NPAaBHJIbHOrO BeIOOpa mapamer-
pos BBP, pasae/bHOro phix/eHHs, yCTAHOBKH 3KCKaBaTopa B 3aloe
H DpUMEHeHHS aBTOMOOHMJABHOrC TpaHCHopra.

[Ipu ceneKTHBHOH BhHIeMKe pa3MeDhl KOBIHA 3KCKABaTOpa MOJK-
HEl COOTBETCTBOBATh pasMepaM PYIHBIX TeJ H HPOIIACTKOB MycToil
nopoasl. IloaToMy mast mobbiun pya Ha Kapbepax cpeplieli MOUIHO-
CTH IPHMEHSIOT 3KCKaBaTOPhbl C KOBIIAMH CPaBHHTEJNbHO HeGOoJbIIONR
BmectumoctH (DKI-5). Ha xpynubeiXx Kapbepax ¢ MOLIHBLIMH DYIHBI-
MH 3aJiexXaMH Ha JOOBUHBIX paBoTaxX HCNOJB3YIOT 3KCKABATOPH

IKI-8U u IKI-12,5.

Puc. 4.20. MeTOIB CIOXHOH CeJeKTHBHOH 3KCKaBATOPHOH pa3paboTKH:

a — ynpapiseMsM OGpylleHHeM; 6 — pasneabHOlt BhleMKO#



444, IPUMEHEHHUE JAPATJIAMHOB U ®POHTAJIBHDBIX
NOrPY34YHKOB HA KAPBLPAX

ITpn paspaboTke MATKHX BCKPHILMIHBIX NMOPOA H NOJE3HOTO ¥cKomae-
MOTO Ha DPYAHBIX Kapbepax NPHUMEHSIIOT Aparaafiunl.,. B Hacron-
mee ppemsi 8 CCCP BeimyckamoT BoceMb 6a30BEX Mofenell apar-
JafiHOB ¢ KOBHIAMH BMeCTHMOCThio oT 4 mo 125 m®. Mx ucnoabay-
I0T AJISi TepeBajkH BCKDPBILUHEX JIOPOZ B OTBaabl, NPOBEJEHHS
Tpanuiell, Bo3BedeHHs Hachinell, pa3paboTkH OOGBOJAHEHHBIN HOPOI
H 3aTONJIeHHBIX BOACH y4acTKOB.

3aboit pparnaitia o6BIMHO TOPUOBHIA, pexke (dponrtannibiii, [la-
pameTphr 3a0051 3aBUCST OT MeCTa PACIOAOXKEHUs gparaaliia u cro-
coba yepnanus. 3a6ofl MoKeT oTpabaTLBaTbCd HHIKHHM, KOMOHIII-
pOBAHHHIM W BepxHuM uepnanuem (puc. 4.21). Ilpu paspaborre
ycTyna HHXKHHM uepnaHueM Aparyafii  pachosaraioT Ha Bepxwell
nJollaAKe ycTyna 3a npede]aMp BO3MOXKHOI npuavel obpyluenis.
B atHx yciaoBuaX BeicOTa 3a00sl 3aBHCHT OT IayOHHB uepHaHud
K yraa ero ¢Tkocos. Hparaafin pacmosiaraioT Ha NPOMEXYTOUlOM
rOpPH30HTE H 0TPA0ATHIBAIOT ABA MOACTYHA HHIKHUM H  BePXHHM
yepnanHeM.

IIpn BepxHem vepnanuu Apardafil pacmojaraoT na HHKHel
naoulaiKe ycTyna, IpH 3TOM yrod oTkoca 3abos He HpeBbIaer
20—25°. Bricora 3aboa 0,8 Hp, rae H, — BhICOTa Pas’rpysku, M.

Bepxuee ueprnanne 3O(EKTHBHO TOJBKO MJIS MOLMHBIX JAparJjai-
HOB ¢ KoBliaMmH BMecTHMoCTbIO 15—20 Mm% u Goaee.

MaxcuManapHas WHPHHA 33XOAKH AparyaiiHa B TOPILOROM 3a-
Goe, M

Amax—‘:Rq (Sin (1)1 +Slﬂ (1)2),

rae Ry — paanyc wepnaHus aparyiafiga, M; »; H oz — YIJIbI TOBOPO-~
Ta KCKaBaTopa NpH Yepnanui, rpaxyc.

a

a
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Puc 421 OcuoBHble TeXHONOTRIECKHE CXeMHl PaloTH Aparjaafiios:

a — HUHee dvepNaunde ¢ GOKoBOH PasTPy3Koll HGPORBI B OTBaJ HIH B CPEACTEA TPAaHCUGDTa;
6 — KOV OHHIPONANEOR, ¢ OGOKOBOW pPA3rPy3KoH MOPOLEl B OTBaX C YCTaHOBKO} 3KCKaBatopa
HAQ TPOMEXK)TOUHOM TODH3OHTE, 8 ~— BepXHee, ¢ YCTAaHOBKON 3KCKaBaTOpAa Ha KpOBJe 3ajerhH



Hparaafinel ¢ KoBWaMH BMECTHMOCTbIO 1o 10—15 M® Hcnoab3y-
10T TakzKe JJs I0IPy3KH MOPOAB B TpalCHOpTHBIE cpeicTBa. Hau-
6oJiee paHmlOHAJbIOH CXeMOH B 3THX YCJOBUSX ABJASETCH CXeMa
¢ InpuMeHeHueM OylKepoB-eperpyxkartesell, KOTOpbie HCNOJAb3YIOT
IpH NOrpy3Ke NOPOAE AparJaiHaMH Ha KOHBeHepEH, B KeJe3HOHo-
pOKHBIE BArOHBI MJIM CPEACTBA TIAPAB/MYECKOIO Tpalcnopra (3em-
Jlecocible yCTaHOBKH).

Bo Bcex paccMoTpenHbIXx nmpuMmepax aparjaiiHaMd orpaGarbiBa-
I0T CKBO3HBIE NPOAOJIBHEIE 3aXOAKH.

Has yBennuenus MHPHHBL 3aX0J0K M yMeHbUIEHHsS uHcja nepe-
ABHXKEK TPAHCMOPTHHIX KOMMYHHKAUHK BAOJL (pOHTA TOPHHIX pa-
60T Ha yCTymaX yCTaHaB/AMBAIOT lepelBHKHble OyHKepa-NHTATeH
H KOHBellepHBIe Meperpy:Karesiy.

OnHOKOBIIOBBIE MOrPy3YMKH NPHMEHSIOT Ha DYAHBIX Kapbepax
AJ1S1 BBIEMOUYHO-IIOTPY30UYHBIX, @ B HEKOTOPHIX CJyYasix H TpaHCIOPT-
HBIX pafoT (nmpH HeOOJBUIMX PACCTOAHHSX MepeMelleHus ).

OtevecTBeliHble NOTPY3YHKH HMEIOT KOBIUH IPY30NOMBEMHOCTBIO
2; 3,2; 5 1; mpeaycMOTpeH BHITyCK O0oJiee MOIIHBIX MOTPY3UYHKOB
¢ Koswavu Ha 10; 15; 25 u 40 m.

[Morpysuuku BBHIIYCKAIOT HA TYCEHHYHOM H ITHeBMOKOJIECHOM
xony.

[To cremeHn moBopoTa KOBILIA pa3jMYaOT MNOTPY3UHKH HENOBO-
potHeie ((poHTAJBHLIE), HOJYIOBOPOTHBIE H IOJHOMOBOPOTHHIE,

Ha kapeepax nauboJjibliee paclnpocTpaHeHHe NOJMYYHAH (pPOH-
TaJbHble NOrpy3YMKH Ha NMHEBMOKOJeCHOM Xxoay. [lo cpaBHeHHIO
C OJHOKOBIHOBBIMH KCKABATOPaMU OHH XaDaKTEPH3YIOTCA MeHbliel
METAaJI0EMKOCTBIO; CHHKEHHEM JHHAMHYEeCKHX Harpy3ok Ha Ky30BHI
aBTOCAMOCBAJIOB NpPU TNOIPY3Ke CKaJbHBIX INOPOA; MOOHJIBHOCTLIO.

[TorpysunkaMu npoH3BOAAT BbIEMKY MATKHX MOPOJA HENOCpeacT-
BeHII0O W3 MAaCcCHBa M MEXAHWYECKH PA3pYIIECHHEIX HJIH B30OPBaHHBIX
IOpoj M3 pa3Bafta. B KoMIJeKce ¢ NOrpy3sdHKaMH, KakK NPaBHIO,
IpUMeHsAIT aBTOMOOUABHBIN TpaHcmopr, CxeMbl paboThl OAHOKOB-
LIOBHLIX HOrPY3YHKOB B 3a060€ 3aBUCAT OT MX KOHCTPYKTHBHEIX OCO-
Gennoctell. Tun 3a60s1 — TOPUOBLIN MMM NPOAOMABIEHIH CO CKBO3HLIMH
¥ TYynHKOBeIMH 3axojakaMu. Ilo BeicoTe 3abouH mnoapasfessioT Ha
uuskie g0 1—2 M; HopMaJjbhble 10 5—7 M H BBICOKHE — CBbIIIE
7 M. MunumasbHasi IIMPHHA 3aXOAKH OJHOKOBILIOBOTO IIOrPY3uH-
Ka, M

Amm=bx+c,

re by — HHPHHA KOBIIA MOrPY3YHKa, M; € — MHHUMAaJBHO IOMYyCTH-
MO€ pacCTosiHHe MeXAY MOrPY3UHKOM H HHXKHed OpOBKOH ycryma
{pasBana), M.

Haun6oJsiee BBICOKAS NPOH3BOJHTENbHOCTh y MOUIHBIX NOrpYy34H-
KOB JOCTMraercsi NpH LIHpuHe 3axoiku 12-—15 M, nossossmwollel
npHMEHATh pallHOHA/IbHEIE CXEMBI NOBOPOTa MOTPy3uHKa H aBToca-

MocBaJgaa.



OcCHOBHBIMH HEJOCTATKAMH, OTPAHHYHBAIOIIMMH LINPOKOE MpH-
MelleHlHe MOTPY3YHKOB HA DPYAHBIX Kapbepax, ABJIAOTCS HeboubliHe
napameTpul pabovero o60pyLOBaHHs, OTPAHHUYHBAIOUIHE BBICOTY pa3-
pabaTblBaeMbIX YCTYMOB, 4 TaKkKe OTHOCHTEJbHO HeOoJblIHe Hamop-
HBlEe YCHJMS, KOTOpHle B psifie ¢ayuaeB OBIBAIOT HELOCTATOYHBIMH
LIS pa3paBoTKH KPYMHOKYCKOBBIX B30pBaHHHX Topoa. B nacrtosi-
ulee BpeMsl NOTPY3YUKH NMPHMEHSIOT HAa KapbepaX Mo go0blde CTPOU-
TEJBHBIX MaTepuanoB, HA Kapbepax LUBETHHIX H DPEIKHX MeTaJJIOB
npu paspaboTKe CJOKHOCTPYKTYPIBIX 3a60€B.

4.4.5. BBIEMKA FOPHBIX MTOPOO MHOFOYEPNAKOBbIMH
3KCKABATOPAMU

O6JacTh NPHMEHEHHS MHOrouepHnakoBBIX 3KCKABaTOPOB HA PYANBIX
Kapbepax CYLIECTBEHHO OTPaHHUYEHA MO CPABHEHHIO C OAHOKOBLIOBBI-
MH H3-332 HUX KOHCTPYKTHBHBIX ocoOeHHOCTe#l M CIOCOGHOCTH pas-
pabaTeiBaTh TOJIBKO MSATKHE TOpHBIE MOPOJABIL.

HaunGosaee npou3BoAMTENbHEIMH W TIPOTPECCHEHBIMM BHIEMOYHO-
NMOTPY30UHBIMH MAalUMHAMH H3 BCeX 3KCKABAaTOPOB HENPEPBLIBHOIO
NeHCTBHS ABJSIOTCS POTOpPHBIE 3KcKaBaTophl. OHH HMeloT pabounit
OpraH B BHJE POTOPHOro KoJjeca nuamerpoMm oT 2,5 1o 18 M ¢ koB-
uraMH BMecTuMocTbio oT 40 1o 4000 a1 n oXpyXKHON CKOpPOCTBIO Bpd-
umeHHd poropa ot 1 10 5 M/c. BrinyckaoT poTOpHBIE 3KCKaBaTOPH!
BepxHero uyepnaHus (Opu rayOnMHe HUXKHero uepnaHus He GoJgee
0,5 rnamerpa poropa); BepXHero ¥ HHIXKHEro uepmaHHs ¢ HHKHell
norpy3ko#. [lo TexHOJOrHYeCKHM NpH3HAKAM POTOPHBEIE 3KCKaBaTO-
pPBl Pa3NHyYalOT: MO NPOH3BOAHTENBHOCTH (MO pa3phIXJIEHHOR IOpo-
ne) Ha madgasie (fo 630 M3/u), cpennue (630—2500 m3/u), MouiHEIE
(2500—5000 m?/u) u cBepxmomnnie (6osee 5000 M3/4); mo Benau-
YHHEe PacyeTHOro YJIEeJbHOrO YCHJHS KONMaHHs (pe3aHHus): ¢ HOp-
MaJbHeIM — 10 0,7 MIla, ¢ noBbilleHHBIM — g0 1,4 MIlIa, BrICO-
kuM — 10 2,1 MIla; no cnocoby nopauu potopa Ha 3a0ofl: ¢ BeI-
JBHKHBIMH U HEBLIABHXKHBIMH CTpeJaMH; 110 THIY XOAOHOTO 06opy-
JOBaHHs: HA TyCEHHYHOM, LIAramolle-peJbCOBOM, PebCOBO-TYCEHHU-
HOM H PeJbCOBOM XOAy; IO THNMY pasrpy304HOTO YCTPOHCTBA: ¢ pas-
I'DY30UYHOI KOHCOJIBIO H C COeJHHHTEJIbHHIM MOCTOM.

Potopuble 3kcKaBaTopbl NPHMEHAIOT Ha BCKPLIIHEIX H A0OBIY-
HBIX paborax npu pa3paboTKe yroJbHBIX H MapraHieBBIX MECTO-
pPOXKAEHHH; Ha Kapbepax No A00blYe CTPOHTENbHBIX MaTepHAaJIOB,
Ha BCKPBIMHBIX paboTax Ha KeJe30pyAHBIX Kapbepax.

PoropupiMu 3KcKaBatopaMH oTpabaThBAOT 3a60H TOPLOBOTO
H TIPOAOJBHOTO THIOB CO CKBO3HBIMH 3aXOJKaMHU.

Haubonee pacnpocTpaHeHHBIMH TeXHOJOTHYECKHMH CXeMaMH pa-
60Thl POTOPHBIX 2KCKaBaTOpoB (puc. 4.22) SABJISIOTCH: B TPOXOJb-
HOM 3a00e IpH CKBO3HOH 3aX0[Ke C NOTPY3KOHl TropHOd Macce B
TPaHCIOpPTHHIE CPEACTBA, PACIOJOXKEHHBHIe HA TOpPH30HTe YCTAaHOBKH
3KCKaBaTOpa; TO 3Ke, B TOPIOBOM 3a00e HOpPMaJbloOif IIHPUHBI; TO



Puc. 422, Cxema 3a00eB H CKBO3HBIX 3aXOMOK DOTOPHBIX 3KCKaBaTOpOS:

@ — bpoHTadbHbll 3a60#, 6 — TOPUOBBIY 3aGod B HOPMaNbLHON MAHENH-3aXOHKe; 8 — TO XK,
B WHDPOKOH nNaHeJHd 3aXoAKe, & — TOPLOBHIfi 3aGoH BepXHeIO M HHXKHEro uepmanus, [, 2 —
€ H3MEHEeHHEeM MOJOXKeHHs 3KCKaBatopa; 3 —~ 6e3 H3MEHEHHS

JKe, B UIMPOKOH MNaHesH-3aX0AKe C HCNOJb30BaHHEM leperpysou-
HBIX MOCTOB; B TOPLOBOM 3a00e IpH CKBO3HOU 3aXOJKE C BEPXHHM
W HMXXHHM YepHaHUeM W HHUXKHel MOrpy3kofi B TpaHCHOPTHHIC
CcpeACTBa.

BrieMka nopoabl B 3a6051X POTOPHOrO 3KCKABATOPa NPOU3BOAH I-
Csl BeDTHKAJbHBIMH HJIH TOPHU30OHTAJbHBIMU CTPYXKaMH (puc. 4.23).

.
=~

15141

Puc. 4 23. Cnoco6bl oTpaGoOTKH 3ab0oeB POTODHBIMH 3KCKaBaTOPaMH NpPU BepXHEM

yepHaHuu:
a — BePTHKAJbHBIMH ONHOPAAKBIMH CTPYM®KavH 6 —— TO e, MHOTOPAAHBIMH CTPYMKaMH, 8 —
TOPH3OHTAJdbLHBIMU CTPYRKAMH, 2, 0 — KOMOHHHDOBAHHLIM CMNOCOGOM, [-20 —— NOCJACHOBATET >-

HOCTb BSIEMKH CJloeB



ITpu paspabotke ycrofiunBeX mopon Haubojee menecoobpasHa
BbIeMKa MHOTODAAHBIMH BePTHKaNbHBIMH CTPYXKaMH.

FopusonTaibible CTPYKKH MU KOMOHHHPOBAHHBIA cnocob pauHo-
HaJbHB B MaJOYCTOHUHBBIX MOPOJNAaxX M NPH CEJEKTHBHON BHIEMKe.

OcHOBHBEIMH napaMeTpaMH 3a0os POTOPHOrO 3JKCKaBaTopa siB-
JAIOTCA IUHpHHA 3axoAKu A; BHICOTA yCTyNa Ay; Yrabl oTKOCA yCTY-
na « 41 3a601 o,; yroa noBopoTa poTOPHOH CTpesHl ¢, MakcHmanb-
Hasi HIMpHIA 3aX0JAKM POTOPHOTO 3KCKaBaTopa (M) B IPOAOJHHOM
3aboe

An=2Rmax sin 3%’"—,

rie Rmax — MaKCHMaJbHBIH pajnyc uepnaHHs 3KCKaBaTopa Ha
YPOBHE CTOAHHA, M; (cynw — CYMMAapHBIH yros I10BOpOTa pOTOPHOH
cTpeJbl OT NPOROJBHOR OCH, Tpaayc.

Hlupuna 3axojku (M) B TopuoBOM 3aboe

Ar=Ru;sin @+ Ruy singu — (hy — i) cte 2,

rie Ry — pajnyc uepnaHuss SKcKaBaTopa IIPH BbieMKe II€PBOTO
¢J10s, M; ¢y — YroJl IOBOpPOTa POTOPHOH CTpeJB B CTOpOHy YycTyna
NpH BbIEMKe NePBOro ¢Jos, rpanyc; Ryy— pajlyc uepnaHus 3KCKa-
BaTopa Ha YpOBHE CTOSIHHS, M; (o — YrOJ II0BODPOTa DOTOPHOH
CTpeJBLl B CTOPOHY NOTPY3KH TPH BHIEMKE TOCJAENHEro cJof, M;
hy — BBICOTA YCTyNa, M; hy — BBICOTA BHIHHMAeMoOro cJofd, M; o —
yroJ oTKoca ycTymna, rpaayc.

MakcuManpHas BHICOTa YCTyNa onpenessieTcss MakCUMaJbHO JO-
MYCTHMBIM YTJOM HaKJOHA DOTOpHOI cTpesrl p. I[lpm oTpaboTke
BEpXHEro noiaycryna ps=26--27°; HuxHero pp=16--18°. BricoTa
Bepxllero NMoAycryna (M) onpefelsercs Takxe crnoco6oM oTpaGoTKH
3a0o01:

OpH BePTHKAJbHBIX CTPYXKKAax

hys=Lcsin pst-c+h;—r,
DU FOPHU3CHTANBHBIX CTPYXKKax
hyr=Lcsinpetc—r,

rae L.-— pauHa pOTOPHOH cTpenbl, M; ¢ — BBICOTA 3aKpemnsieHHOM
OCH IIapHHpa pPOTOPHOH CTpesEl, M; 7 — pajHyC pDOTOPHOTO KO-
Jgeca, M,

BricoTa HHKHEro MOAYCTYNa NpaKTHYECKH OJAHHAKOBAa NDH Bep-
THKaJbHHIX U TOPH30HTAJBHLIX CTPYKKAX M pPaBHA MaKCHMAJbHON
rayOuHe uepnaHus 3KCKaBatopa.

Yroa oTkoca yeryma o U yrod orkoca 3abos o, 3aBHCAT OT ¢H-
3WKO-MeXaHHYECKHX CBOHCTB pa3pabartbiBaeMHEIX NMOpox. B GosblIKH-
CTBe CJyyaeB o; Ha 5—10° Goapuie o MO YCJAOBHSIM YCTORUYHBOCTH
nopox, caaramimux 3abof.



¥Yroa nosopora poTOpHOIl cTpesbl onpejessieTcss ee THNOM H Mo-
JIOXKeHHeM B 3a00e: NMDH BHABHXKHOH cTpese a;=~85-+90°, npu He-
BLIIBHXKHOH cTpene ¢=80°, nNpH BeleMKe HHXKHEro cjos ¢=45--90°.

BricoTa ogHOBpeMeHHO cpe3aeMoro cJsosi f; 3aBHCHT OT THRA Io-
pon M usMmensercsa B mpeaeaax hy = (0,4+-0,7) D, (D, — nuamerp
POTOPHOro KoJieca, M).

Toamuna cpesaeMoil CTPYKKH 3aBHCHT OT MOIIHOCTH 3KCKaBaTo-
pa u cBoilcTB paspabaTeiBaeMBX nopona U jgocturaer 0,3—0,5 M.
Omna peryaupyerca nopauyeil poTopHoH crpetbl Ha 3a6oil uau orto-
JBHTaHHEM 3KCKaBaTopa oT 3afofl,

MuorouepnakoBble LeNHBIE 9KCKABATODH HWMEIOT B KauecTBe pa-
Gouero oprana pamy H LeNlb ¢ YeprakaMH. YToJ HakKJIOHA pPaMbl H3-
MEHAETCA C NMOMOUIBI0 KaHATHOH TOABECKH. JKCKaBAaTOPHl BHINyCKa-
I0T ¢ OJHOH "epmaxkoBo# paMoil TOJNbKO HUIKHEI0 MM BEpXHEro
yeprnaHnus (HeNOBOPOTHHIE); MOCJAELOBATENBHO HHIKHEIO H BEPXHEro
yepnanusa (MOBOPOTHBIE); ¢ NBYMS HE3aBHCHMBIMH paMaMH IJSA OX-
HOBPEMEHHOTrO BepDXHero W HHIKHEro ueplaHHss ¢ HHXKHeH pas-
TPY3KOH.

MHorouepnakoBsie LeNHBIE 3KCKAaBAaTOPHL MNPHMEHSIOTCH  Ha
YroJIBHBIX W MapraHleBhX Kapbepax, Ha BCKpHIUHBIX paboTax xe-
JIe30PYNHBIX KapbepoB, NPEANPHATHAX TOPHO-XMMHUECKOTO CHIPhS,
a TakxkKe Ha Kapbepax CTpoWMAaTepHaJoB.

OcHOBHBIMH THHNAMH 3a00€B MHOTOYEpHNAKOBHIX LENMHBIX IKCKa-
BaTOPOB SBJSIIOTCS NPOAOJBbHEIN U TOPLOBHIH.

BrleMKy mopoiabl B NpOJOJBHOM 3a00e NpOU3BOASIT 3KCKABATO-
paMu Ha pesabcoBoM xoay. Ilpu atom 3aboii pacnosaarawt Jaubo
BIOJb Bcero (poHTa TropHBIX pabor Ha ycTyne, Jubo [eJAT Ha OT-
JeJbHEle OJOKH, TOPOAY B KOTOPHIX BLIHUMAIOT IOCJEJ0BATeNBHO.
Ilpu Takoit cxeme oTpaBoTKH ycTyna HemHoH 3KCKaBaTOp HellpepbiB-
HO nepeMellaeTcs BIOJb ero oTkoca. ToJmHHA CTPYXKH JRIdA
3KCKaBATOPOB CpelHell MOIMHOCTH COCTaBJSAET B CpeiHeM s Iec-
koB 10—15 cM, pJs rauuel 5—8 cm.

Breicota ycrynoB, pazpabaThiBaeMBIX MHOTOUEpPHNAKOBBIMH IIEll-
HBIMH 3KCKaBaTOpPaMH, 3aBHCUT OT AJHHBLI UYEPNAKOBHIX paM H YIJOB
oTkocoB ycTynoB. Kak npaBusio, oHa oOpYHO He mnpeBwinaer 30 m
npu BepxuHeMm ¥ 40 M IpH HHUIKHEM UeDIAHHH.

BrleMKy NOPOAH B IpPOROJbHOM 3a00e HemHoro 3KcKaBaTopa
(puc. 4.24) ocyumecTBASIIOT OAHMHOYHBLIMH MNapaJlleJbHEIMH CTPY K-
KaMH, MHOTOPSAHBIMH NapaJJeJbHBIMH CTPY:KKaMH, TPeyroJbHBIMH
CTPYKKaMH IO Beepy.

OpuHouHBE NapaljesbHble CTPYKKH OTPabaThIBAIOT HENOBOPOT-
HEIMM LENHBIMH 3KCKaBaTOpaMH ¢ JKeCTKOH uepHakoBoi pamoii 6e3
NIaHUPYIOWIHX 3BEHbEB.

OTpaboTKa MHOTOPSIAHBIMH TTapaJjiieJbHEIMH CTPyXKaMH HaHGo-
Jlee palyoHaNbHa AJS 3KCKAaBATODOB HHIXKHEro YeprnaHHs Mpu Ha-
JWUUH BHIABH)KHOH uepmakoBof pambl. BHEMKy TpeyroJibHbIMH
CTPYXKaMH 110 Beepy OCYIUIECTBJSIOT 34 cueT MOCTeNeHHOTo ONycKa-



8 Puc. 4.24. CnocoGel oTpaGoTKH (poOH-
Ta/JbHBIX 3a60eB  MHOTOYEPHAKOBLIME
HEMHBIVH 3KCKaBaTOPaAMH:
@ — OAHHOYHBIMH N4PAJJACABHBLIMH CTPYXKKA-

A, 6 — MHOrOpsAHBIMH napajsienbHuivi
CTPYXMKaMH; 8 — TPCYTOJbHBIMH CTPYMKKaViH

HHS T[epPBOHAUaAbli0 pACNOJONKEHHOH TOPH30OHTANbHO YeplNaKoBOH
paMbl. 11pH orpaborke ycTyna npoaoJabHEIMH 3a00AMH NMepeIBHKKA
peJbCOBBIX NyTell Beaed 3a NojBHranueM @poHta paboT ocylle-
c1BasieTcs: NMPH napaJj/ebHBIX CTPYKKAaxX HelmpepheBHO — MyTenepe-
ABHraTeNsIMH II€fipepBIBHOrO AEHCTBHSA, a TNPH TPEYrOJAbHBIX CTPY-
Kax No Beepy NepHOAHUYECKH — C IMOMOILBI0 MyTenepejBurareseil
LUKJHYHOTO AelCTBHS.

Topuossle 3a6ou oTpabaThHBAIOT MHOTOUEPNAKOBHIMH LEMHBIMH
3KCKaBaTOPaMH HAa I'yCEHHYHOM XOJY C BEDXHHMH M HIDKHHMH IJia-
HHPYIOIIHMH 3BE€HbAMU. B 3THX YCJOBHSIX BBHIEMKY IOPOJBI NPOH3BO-
JAT APH NMOBOPOTE 3KCKABaToOpa BOKPYr BEPTHKAJBHOH OCH H cpe3a-
HHeM CTPYXKKH 110 Beepy IPH NOCJAeN0BAaTEJbHOM ONYCKAaHHM uepla-
KOBOH paMBl.

MaxkcuMaabHas WHpUHa 3aX0AKH TOPLOBOro 3abosi cocTaBJseT:
npu HuxHeMm ueprnamun Au= (3--3,5)hy, npu BepxHeM — Ap=
= (3,5b+4) hy, rae hy — BelcoTa oTpabaThiBaEMOro ycryna.

4.5. NEPEMEILEHHUE KAPBEPHDBIX T'PY30B

4.5.1. OCHOBHBIE BHbl KAPBEPHOIO TPAHCIIOPTA

IlepeBozka ropHoil Macchl B Kapbepax OTHOCHICA K OAlIOMY M3 OC-
HOBHBIX NPOH3BOJACTBEHHBIX NPOLECCOB, KOTOPHIH Hapsaxy ¢ OGypo-
B3PBIBIBIMH M BBIEMOYHO-NOTPY30YHEIMH pafoTaMH onpeaenseT TeX-
HOJIOTHIO OTKPBITON AOOBIYH MOJE3HBIX HCKONMAEMBIX.

[HasnayenneMm KapbepHOrO TpPAaHCNOpPTA SBJASETCA TNepeMelleHHe
H3 3KCKaBATOPHLIX 3a60eB BCKPBHIIHBIX NOPOJ — K OTBaJaM; MoJae3-
HOFO 1ICKONaeMoro — K NpHeMHBIM OyHKepam oboraTHTe/bHBIX (ab-
PHK, K CKJ41aM I0Je3HOro HCKONaeMoro # T.IL

KoanuecTBo rpy3a B TOHHaX, MEPEBO3HMMOro KapbeplHblM TpaHc-
MOPTOM B €IHHUILY BpEMeHH, Ha3blBaeTcs rpy3o0060poTOwM
Kapbepa. OH ckaaabBaeTcs U3 rpy30060poTa NyCTLIX NOPOJA, MO-
JIE3HOTO HCKONAeMOro H X03HCTBEHHO-TeXHHYECKUX T'PY30B.

OcHoBilble 0COOEHHOCTH 3KCIMIYATAHH KapbepPHOro TPaHCNOpPTa:
OTHOCHTEJBHO He0OJIblIHE PAcCCTOsHHS NepeMelleHHs TpaHCclopT-
HBIX cpeacTB (fo 10—15 xMm); GwicTpasi 060pauNBAEMOCTb NMOJABUK-
HOTO COCTaBa; GoJibllIasi BeJHUHHA Tpy30000pPOTOB H BBEICOKAS HH-
TEHCHBIOCTh [BHKEHHS TPAHCIOPTHBIX CPEACTB; HaJHYHe 3HAYH-
TeJNbHBIX VKJOIIOB JAOPOr; HEeNpepeBHOE yBeJHUYeHHe pPacCTOSHHHA



TPAHCNOPTHPOBAHHA NO Mepe yray6JeHus Kaphepa; HeoGXoguMocC b
NePHOIHYECKOrO NepeMelleHHsT TPAHCIOPTHBIX KOMMYHHKAUHH 1a
yCTynax KapbepoB H OTBAaJIOB; 3HAUHTeJblbIe yAApUble HArPY3KH Ha
TPAHCOOPTHBIE CPeJACTBA, 0COOEHHO MPH IOrpy3Ke CKaJblibIX TOPHBIX
MOPOA.

Kapeepunlfi TpaHcmopt NOoApas’fefioT HA UMKJAHYHBIL (3Kejes-
HOJOPOXKHBIA; aBTOMOOHJBHBIH (CKHIOBLIE NOLBEMHHKH); Hempe-
PHIBHHI (IOTOUHBIA — KOHBeliepHbIH, T'HAPAaBJHYECKHIl); KOMOuHH-
poBaHHBIH (pasjuuHble cOYeTaHHS UHKJHYHOIO H HENpPepBIBHOIO
BHAOB TPAaHCIOPTA).

Bribop kapeepHOro TpaHcnoprta onpenesieTcs rOpHO-reoNoruye-
CKHMH YCJOBHAMH pa3pabaTLIBAEMOro MeCTODPOKIEHHS; BeJHYHHOI
rpysoo6opoTa; TJAyOHHOH Kapbepa; PacCTOAHHSAMH TPaHCHOPTHPOBA-
HHS, KJNMATHYECKUMH YCJIOBUSMH,

B nacrosimee BpeMst nanGoJiee pacnpocTpaHeH Ha Kapbepax Ke-
JIE3HOAOPOKHLIH, aBTOMOOHJBHEIA ¥ KOHBeHepHHI TpaHCIOPT.

IlpuHATHIH BHJ KapbepHOro TPAHCIOPTa NoJKeH o6ecrneunBaTh
BLINOJIHEHHe 3allJITaHHPOBAHHOrO Tpy30060poTa; MHHHMAJbBHOE pac-
CTOsIHHe TPAHCHNOPTHPOBAHHSA; MAaKCHMaJbHYI0 IPOH3BOAHTEJbHOCTL
BBIEMOYHO-NOTPY30UHOTO 060Dy I0BAHHS; BO3MOXKHOCTD IIpH HEOOXO-
JUMOCTH CeJeKTHBHOH BbLIeMKM TNOJE3HOTo HCKomaeMmoro; Oesonac-
HOCTb paboT; MHHHMAJbHYIO ce0eCTONMOCTb NePeBO3KH.

4.5.2. NTPUMEHEHME )XKEJIE3HOLOPO)XHOI'0O TPAHCIIOPTA

Kene3HoAOPOXKHBIA  TpaHCHOPT MOJAYYHA pacnpocTpaHeHde Ha
KDYNHBIX YrOJbHBIX pa3pesax, a Takxke pYAHHX Kapbepax. On 06-
Jajaer CJAeAyIOIHMH JOCTOHHCTBAMH: BO3MOMKHOCTBIO HCIIOJb30Ba-
HUS PA3JHYHBLIX BHJOB 5HEPIHU W THIOB JOKOMOTHBOB, AJHTEJIBHBEIM
CpPOKOM CJayxO6El mOABHKHOro cocraBa (no 20—25 jer), Hanex-
HOCTHIO B paboTe B Pa3jiHuHBIX KAMMATHUECKUX YCJOBHAX, BHICOKOMH
OPOU3BOAUTENBHOCTBIO. K HegocTaTKaM XeJe3HOAOPOKHOTOo TpaHc-
nopTa OTHOCHAT: GOJbllHe 3aTpPaThl 1ia CTPOHTENBCTBO, PEMOHT H CO-
lepXaHne nyreil W KOHTAKTHOH cerH; He6ouasmyio (10 35—40%)
BeJHYHHY moabeMa (yKJOHA) NyTH B TPY30BOM HaIpaBJeHHH;
fodbline PagUyChl 3aKPYrieHnil KeNe3HOJOPOKHBIX NyTell (cBoilie
120—150 m). JKese3HOZOPOXKHBIH TpaHCHOPT Iesaecoo6pas3Ho IpH-
MeHATh Ha Kapbepax TNPOU3BOLHTEJNBHOCTBIO 10 TOPHOH Macce
cpoiie 25—30 MJH. T/rOA TUpPH PaccTOSIHUAX TPAHCIOPTHPOBAHHSA
rpy3os Gojgee 2—3 kM. [omoBo#i rpy30o00poT Ha COBpPeMEHHBLIX
KPYNHBIX Kapbepax, BHIMOJHAEMbil KeJe3HOIOPOXKHBIM TpaHcnop-
ToM, pocturaer 60—100 mJaH. T.

CpencTBa Keje3HOZOPOXKHOIO TPAHCIOPTA BKJIOUAIOT MOJBHHK-
Hoil COCTaR M pPeJsbCOBBLIE NYTH.

[ToxBHKHOH COCTAB KAPhEPHBIX KeJE3HBIX AOPOr COCTOHT U3
JIOKOMOTHBOB M BaroHoB, B xauecTBe JIOKOMOTHBOB Ha COBpeMeil-
HBIX Kapbepax INPHMEHSAIOT 3JeKTPOBO3bl H TEIJIOBO3HI.



[TanGoablwee pacnpocTpalieHde H2 Kapbepax C 2KeJe3HOAOPOXK-
HBIM TPAHCMOPTOM MOJYUYHJIH 3/1eKTPOBO3bl. OHH 3KOHOMHYHBL B NPO-
H3BOAHTeNbHD], COCOGHBl Npeoa0JaeBaTh CPaBHHUTENbHO KPYTHE py-
KoBOAsLLHe YKJoNbl (10 40%p) HMEIT OTHOCHTENBbHO BBICOKHI
KI1O (mo 14—16%). OcHOBHBIM THIIOM KapbepHBIX 3JE€KTPOBO30B
ABJSIOTCS KOHTAKTHbIE 3JIeKTPOBO3bI NOCTOAHHOIO TOKA.

Ha oreuecTBenublx Kapbepax INPHMEHAT XKeJae3HOAOPOMKHEIE
OyTH ¢ HHpuHoil Kosen 15624 mm. Ilo HasHaueHHIO NyTH AeJATCS HA
craunonapliblie — coxpansiolllie CBOe NepBOHAYaJdbHOE IOJOXKeHHe
B Teueline MJIUTEJbHOrO NEPHOJAa BpPeMelH, NYyTH HA TPAHCIOPTHHIX
Gepmax, B KanuTa/JbHBIX TpaHIIEAX M HA NOBEPXHOCTH; BpeMeH-
Hble — fepeMellaeMbie BcJel 3a INOABHTAHHEM (POHTAa TOPHBIX
H OTBAaJbHBIX pabor (Ha palouux ycTynax Kapbepa H OTBaJax).

JKene3HonOpoXKHLIA NYTh MO JJIHHE AeJdT Ha yyacTKu (nepero-
Hul). IlyHKkThl, OrpaHHMUMBAIOIIHE MEpPeroHsl (CTAHUHH, DPa3be3]bl,
NMOCTH), HA3bIBAIOT pa3jedbHLIMH oOMeHHBIMH nyHkTamu (OII).
OT cxembl pasBuTus NyTefdl W OPraHH3alHH TPAHCHOPTHO-OOMEHHBIX
ollepaulil Ha ycTynax Kapbepa B 31auUTeJblIOH CTEeNeHH 3aBHCHT
s¢PexTHBIOE HCMOAB30BAHHE TOPHOIO U TpaHcHopTHOro o0opyno-
BaHA.

DKcnyyaTalHOHHAs NIPOH3BOAMTEIBHOCTb SKCKaBaTOpoB (M3/cMe-
Hy) 3aBiucuT or hod¢duuuenta obecneueHis 3a00f INOPOKHHMH
COCTABAMH:

fn
tn +to

rpe f; — BpeMs NMOTpPy3KH cocTaBa, 4; f, — BpeMst oOMeHa rpyxe-
HBIX H IIOPOKHHX MOE3/0B, U.

Bpems o6MeHa f, 3aBHCHT OT CKODOCTH [BUIKCHHS Moe3ja, AJH-
HBEI (poiiTa paboT HA YCTYIe H CXEMBl IIyT€BOro Pa3BHTHSA HA YCTY-
nax Kapbepa M oTBajgaX. DTH CcXeMBl BHIOMpalOTCs U3 YCJAOBUS Obl-
cTpefilzero o6MeHa NOe3/0B ¥ HAHJYYIIETo HCHOJB30BAHUA 3KCKA-
BaTOPOB U CPEICTB TPAHCIOpTA.

Ha puc. 4.25 noxasaHb OCHOBHBIE CX€MBl NYTE€BOIO pA3BUTHS
ya palouyHx IJIOLIA/JIKaX Kdpbepa.

Bpems obmena noe3moB (u4) npH pacnoJoxkenun OIl 3a npege-
JaMu ¢poura pabor onpenensior no gopmyJe:

L 0,5L
t=2<_°_ 9.5Lap >
o v + 7 +

N =

ITpu pacnonoxenuu OIl B npenenax ¢poHTa pador

L. , 0,5L
fp=2 =% 2Py g
° Ve + A +

rae L. — QJUHA cOeJUHUTEeJbHEIX nyTeH, KM; V. u Vi—cKopocThb
ABI'XKEeHHUS [10€3/a COOTBETCTBEHHO [0 COCAHHHTEbHBM H 3a60HHBIM
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nyTaM, KM/4; Lep — nnuna dponra paboT, KM; T-— BpeMsl Ha CBfA3b
mexay OIl, u.

ITponycknas cnocoOHOCTb PeNbCOBHIX NMyTell onpejedsercs 4uc-
JIOM Nap MOe3J0B, KOTOPOe MOKeT OLITh MPONyIeHO Mo OTPaHHUH-
BaOIeMy HeperoHy B e€IHHULIY BpeMeHH. 3a OTpe30K BpeMeHH ua-
e BCEro NPHHUMAIOT CYTKH,

[Iponyckuas cnocoGHOCTE AJis ONHONYTHEIX HeperoHos, (map
H0e310B/CYT)

N’ =60T/ (frp+taop+21) ;
AJ5s1 ABYXTIYTHBIX NeperoHoB
N"=60T/ (tp+1),

rie T — Bpemsa paGoTthi TpaHCHOPTa, U/CyT; frp — BPEMS JBHIKEHHH
1oe3fa B TPY30BOM HANpaBJeHHH, MHH; fmop — TO Ke, HO B IOPOK-
HeM HanpaBJeHHH, MHH; T — BpeMf, HeOOXOAHMOe Ha CBA3b MEXKAY
pasie bHBIMH NYyHKTAMH, MHH.

[IpoBo3no#i cnocoGHOCTEIO (T/CYT) HaA3HIBAIOT KOJIHYECTBO TpYy-
3a, KOTOpOe NEePeRCAAT MO ZAaHHOMY NepercHy 3a Onpeie/eHHBH
nepuoj BpeMeHH. Ee ycTaHaBJHBAOT TaK:Ke MO OrpPAHHYHBAOLIE-
My NIepPEeroHy:

M= N,ng/f,
rae No— nponyckHasi ¢rnocoGHOCTh OrDaHHUMBAIOUIEro MeperoHa,

NOe3L0B/CYT; n— YHCJO BArOHOB B COCTaBe I0E3A4; § — IPY30N0Lb-
€MHOCTh BaroHa, T; [-— Koabduuuent pesepsa (f=1,1+1,2).



[IpoBo3Hylo cnocoGHOCTh KapbepHBIX NyTell MOXKHO NOBHCHTH
34 CYeT yBeJHYEHHS NOJIEe3HOro Beca JOKOMOTHBOCOCTAaBOB H 1poO-
NYCKHOH CIOCOGHOCTH myTeii.

[1poH3BOAHTENLHOCTD JTOKOMOTHBOCOCTABOB (T/CMEHY)

QJ'I.C = 60TCan/to6;

rae Tcy — BpeMsi paGoThi cOCTaBa, 4/CMeHY; fos — MOJHOE BpeMsi
pefica JIOKOMOTHBOCOCTaBa, MHH.
Hneno paounx JOKOMOTHBOCOCTABOB B Kapbepe

chy'rtoG
60T exntgrlcn

pa6 ——

rae Qecyr — CYTOUHBIH rpy30000pOT Kapbepa, T; fcw — KOJHUECTBO
paboyHuXx CMeH B CYTKH,

4.5.3. 1PUMEHEHHE ABTOMOBHJIbHOTO TPAHCNIOPTA

ABTOMOOHJ/IBHBIH TPAHCIOPT NPHMEHSIOT HA PYAHBIX Kapbepax mpu
paspaboTKe KpyronajamwllHX MeCTOPOXKAEHHH ¢ OrpaHHYeHHBIMH
pasMepaMH B IJ1aHe, B E€PHOJ CTPOUTEJBCTBA KAPbePOB, NIPH CJIOK-
HOH Tonorpaguu pejbeda MeCTHOCTH H NIpPH HeOOXOAHMOCTH CeJeK-
THBHOH BBIEMKH MHOTOCOPTHHIX pY[, IpH pa3paboTke HeGOJIbUINX
10 3amacaM MecTOpPOXKIeHHH.

ABTOMOOUMBHEIE TPAHCIOPT MOGHJIEH, HMeeT aBTOHOMHOE IIHTA-
HHe, JONyCKaeT CPaBHHTEJbHO KpPYyThble NMONBEMHl aBTOJAOPOT B TIpy-
3oBoM HanpasseHuu (g0 80—100%c), umeeT MaJjibie pagHychl MOBO-
pora astozopor {20—25 m).

K HemocTarkaM KapbepHOrO AaBTOTPAHCIOPTAa OTHOCHAT: CJIOXK-
HOCTH OpPraHH3alM# M YaCTOTYy PEMOHTA AaBTOMAILMH, GoMbLIOH 1iTaT
BOAUTEJEeH W PEeMOHTHRIX pabO4uX, 3HAUHUTEJNbHBII H3HOC H BHICO-
Kyl0 CTOMMOCTb 2BTOTIOKpHILLIEK, TPYAHBIE YCAOBHS 3KCIAyaTaui
B 3HMHHX YCJIOBHSX.

ApToMOOUABHBIH TPAHCHOPT NPHMEHSIOT Ha PYAHHBIX Kapbepax
IPOH3BOAUTETBHOCTBIO O TOpHOI Macce no 25—30 MJH. T/rOA 10
ray6uus 200—250 M nmpu paccTOSHUAX TPAHCNOPTHpOBAHUs A0
2—>5 kM. C yBesHUEHHEM T'PY30NOABEMHOCTH 06J1aCTh NIPHMEHEeHHH
aBTOMOOU/BHOrO TpaHCNopTa pacHiHpsercs.

OCHOBHBIMH CpPeICTBAMH KapbepHOTO AaBTOMOOHJBHOIO Tpalc-
nopTa ABASIOTCA aBTOCaMOCBadn beaA3-540 rpy3onojbeMHOCTHIO
27 1, benA3-548—40 1, beaA3-549—75 1, BenA3-7519—110 T.

KapbepHble aBTOMOOUJbHEIE AOPOrW MO YCJAOBHIO IKCIIYaTAUHH
MOJpa3feasiioT Ha NMOCTOSIHHEIE H BpeMeHHBIE.

K nmocToAHIBM OTHOCAT aBTOACPOTH CO CPOKOM CJYXKObl, NpeBbl-
malwmuM 3—5 Jer.

dddekTHBHOE HCMONB30BAHHE KAPbEPHOro aBTOTPAHCHAOPTA
B 3HAYHTENbHOI CTENeHH 3aBHCHT OT CXeMbl [JBHXKEHHA aBTOCAMO-
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Puc. 4.26. TunoBble cxemMbl NOAAYH ABTOCAMOCBAJIOB NOJ MOTPY3KY:

4 — ¢ NeTJCBLIM Pa3BopoTOM Ha paGodell miollajke; § — ¢ NETJSBLIM PA3BOPOTOM BHYTDH 3a-
XOAKH; 8 — ¢ T)IHKOBBIM DPa3BOPOTOM aBTOCAMOCBaja

CBaJIOB B Npejesax 3aboii — NyHKT pas3rpy3kH — 3aboil, a Takxe oT
cXeMbl NMOADBE3Ja H yCTAaHOBKH MAllHH B 3KCKaBaTopHoM 3aboe.

CxeMbl NOADBE3JAa M YCTAHOBKH 3KCKaBaTOPOB MOJ IOIPY3KY
JOJMKHBI o0ecrneunBaTh: MHHHMAJbHbie 3aTpaThl BpPeMeHH Ha Ma-
HEBPHPOBAaHHE H 34rpy3Ky aBTOCaMOCBaJoB; 0Oe3onacHocTh pabor;
ObICTpHIIT 00MEH aBTOCAMOCBAJIOB; MAHEBDEHHOCTh;, MHHHMAaJbHYIO
WHpHHY pabouux Miaowiajok. OCHOBHBIE CX€MBl I0JAYH aBTOCAMO-
CBAaJIOB K 3KCKaBaTOpy MOKa3aHbl Ha pHC. 4.26.

PaccudThiBaeTCsl MPONYCKHAS U [IPOBO3HAS cHOCOBIIOCTH Kapbep-
HBbIX aBTOJOpOT.

Ilponyckiiasg cnoco6HOCTb oOlpefesisieTCs KOMHYeCTBOM aBTOCA-
MOCBAJIOB, MPOXOAAUIMX 3a Yac uepe3 ONpeReseHHBIH NYHKT B
Kappepe B OJHOM HampabJeHHH. C yueToM HepaBHOMEDHOCTH JBH-
JKeHHs

1000V n,”
an = S k.{ep’
A

rae V — CKOPOCTb RBHMKEHHA, KM/4; n,’ — HHCIO NOJOC ABHKEHHS
B OJHOM HanpaBJeHHH; S, — IOMYCTHMBIH HHTEPBaJ ABHKEHHSA
Mexay camocBandaMu (40—60 M), M; kuiep — KO3 UL HEHT Hepab-
HOMEepHOCTH ABHKeHHs MmawuH (0,5—1,0).

IIpoBo3Has cnoco6HOCTL aBTOAOPOT (T/4) B Kapbepe

W:J\fana’

rae Q. — rpy3onoabeMHOCTb aBTOCAMOCBAJa, T.
[1ponoJkHTeNbHOCTD pelica aBTocaMocBaJfa (MHH) paBHa:

Tp: tn+ trp+ tnop+tp+ tnon,

TRe {n B fp— COOTBETCTBEHHO BPeMS NMOTPY3KH H PasrpyskH camo-
€BaJia, MHH; frp H fnop —— BpeMs ABHKEHHS COOTBETCTBEHHO IpPyKeHO-
TO H NOPOXKHEro €amocBanta, MHH; fzon — HONOJHHTEJIbHOE BpeMs
Ha MaHeBpHl, MHH.



BpeMs norpy3ku (MHH)
Vatu

" 60Ek,’
rie V. — BMecTHMOCTh Ky30Ba aBTOCaMOCBana, M*; fy — NPOJLOJIKH-
TeJbHOCTh IHKJAA YyepnaHusg, ¢; £ — BMecTHMOCTb KOBIlIa 3KCKaBaTO-
pa, M3; k, — K03 (UIHEHT 3KCKABALHUH.

O6uee Bpemsi ABHIKEHHs aBTocaMocBaja (MHuH)

Zlrp‘f‘ tnop=kpa3 (GOLFD/VFP+60LHOP/ Vﬂop)’

rae Lrp 1 Lpop — PACCTOAHHSA ABHXKEHHS COOTBETCTBEHHO I'DYXKEHOro
H NMOpOXKHEro aBTOCaMOCBada, KM; Vip B Viop — CKOpOCTH JABHXKe-
HHSI COOTBETCTBEHHO I'PYXKEHOT0 M HOPOXKHEro aBTOCaMOCBaJja, KM/U;
kpas — KO3(pPULHEHT, YUNTHBAIOWUA H3MEHeHHe CKOPOCTH NpPH pas-

roHe H OCTaHOBKe (Rpas=1,1).
Texnnueckass (pacueTHass) NPOU3BOJUTEJbHOCTh aBTOCAMOCBA-

Ja, T/u,
QTeXH = QaquO/Tp’

rae k;— kK03QQULHEHT HUCMOJB3OBAHUA TPY30NOLBEMHOCTH aBTOCA-
mocBasaa (0,95—1,1).

JKcnayaTtanuoHnas (daxkTuueckas) IPOH3BOAHTENbHOCTb ABTO-
caMocBaJga, T/CMeHy

an = Qaquchu/Tp,
rie ks — Ko3(pbuuMeHT HCIOJb30BaHUsA ABTOMAIUMH BO BpPEMEHH.

Heo6xonnMoe KOJHUECTBO aBTOCAMOCBAJOB JJsg OecnepeboiHON
pabGoThl 3KcKaBaTopa (IUT.)

N = TD =1 _;_El'f‘tp‘i‘fnov‘f—tnox-

g tn ' in

Pabounii nmapk MalluH, HeOOXOAHMBIH [Jis1 BHIIOJAHEHHUS 3aj1ail-

HOro rpysoo0opoTa Kapbepa,

Np = kﬂechyT/QanCM)

rie Weyr —rpy30060poT Kapbepa, T/CYT; Hew — UHCIO Ppabouux
CcMeH B CyTKax.

4.5.4. KOHBEVMEPHbBIA TPAHCHOPT HA PYJHBIX KAPBEPAX

Konpeileprl fBJSIOTCA NMEPCNEKTHBHLIM BHAOM KapbepHOTO TpaHc-
nopra. OHH 00ecHeYHBAIOT BHICOKYIO TPOH3BOAHTENBIIOCTL TPE-
NPUATHH U II03BOJASIOT 3HAYHTENbHO YJYYIMIHTb HCHOJb3CBaHIE 050-
pyJAOBaHus.

KonBeliepHuit TpaHcnopT Haubosee 1eaecoobpasHo TNPUMCHATH
Ha Kapbepax C MOLIHOH TOJINe#d MOKDPLIBAIOIIHX MSITKHX NOPOJ LpH



rpy3oo6opore 20—30 M.H. T 1 6osiee TOpHOH MacchH B roj, B paio-
Hax ¢ yMepeHHbHIM K.aumaTtoM. IIpm BbleMKe B30pBalilbiX MNOPOJA
KOHBEHEPH NpHUMensioT Ha Kapbepax raybunoli Gosee 150 v npu
PacCTOAHHH TPAHCNOPIHPOBAHKA 10 2,5—3 KM. IlomycTHMBIl yrod
nNoAbeMa KOHBEHEPHBIX JHHHH B rPy30BOM HamNpaB/ieHHH 3aBHCHT
OT (PM3UKO-MEXaHUYECKHX CBOHCTB TPAHCIOPTHPYEMOro MaTepHaJa
n cocraBiaser 20—22° u 16—18° coOTBETCTBEHHO NPH TPaHCIOPTH-
pPOBAHHH DBIXJBIX H B30PBAHHEIX CKAJbHEX NOPOJ.

Ilpu cnycke nopoa momyCTHMBIE yroa Ha 2—3° MeHblle, ueM
npH NOLbeMe.

InnHa craBa KoiiBeflepa ¢ OJHHM NPHBOAOM cocTaBisieT 400—
1500 M.

Konpeliepuniii TpaHcnopT noayuus HauGoJibliiee pacnpocTpaHe-
HHe Ha YroJbHLIX paspe3aXx. KoHBelieprl yalle BCero HCHOJb3YIOT
B KOMILJIEKCE C POTOPHBIMH MHOTOY€PHAKOBBIMH LENHBIMH 3KCKaBa-
TOPaMH.

B xoMmexce ¢ 0JHOKOBLIOBBIMH 3KCKABATODAMH H TepeiBHK-
HEIMH ApOCUJABHO-TPOXOTHJBHEIMH arperaTaMH OHH HCIOJb3YIOTCH
B CXeMaX LHUKJIHYHO-NOTOYHOH TeXHOJIOTHH TODHHIX paboT npu pas-
paboTKe MOJYCKAJbHEIX M CKaJbHBIX Iopoj (pHc. 4.27).

HenocraTkn KoHBefiepHOTO TpaHCIOpTa: NOBHILEHHHE TpeboBa-
HHS, NpexbsiBjisgeMble K KPYHNHOCTH M OJHOPOJHOCTH COCTaBa rop-
HBIX TOPOJ; 3aBHCHMOCTb PaGOTH KOHBeHepOB OT NPHPOLHBIX YCJIO-
BHH; BLICOKAS CTOUMOCTb KOHBEHEpHBIX JIEHT.

Han6oubinee pacnpocTpaHeHHe Ha Kapbepax MOJYUYHAH JEHTOU-
HEle ¥ KaHaTHO-JeHTOUHBIe KoHBeHepHl. IIpuMeHsieMble CXeMBI KOH-
BelleDHBIX YCTAHOBOK BBIOHPAIOTCS HCXONS H3 TOPHO-TEOJOTrHUECKHX
ycaoBHH pas3paloTKH MeCTOPOMKAEHHS, NPOU3BOAUTENBHOCTH Kapb-
epa M pacCTOAHHA TpaHCHOpTHpOoBaHuA. B obmem Buie B cocras
TeXHOJIOPHYeCKOH CXeMbl KapbepHOro TPaHCIOpPTa BXOAAT: 3aboli-
Hbie, cOOpoOUYHLE, TNOJZBbeMHBE MarucTpaJbHBE,
OTBaJbHBEe H CKJAaJICKHe  KOHBeliepHbBe  yCTAaHOBKH
(puc. 4.28).

3abofinbie KOHBefiephl pacnoJsiarailoT Ha paboueil npJomagke
yeTyna AJs nepeMmelleHHsi TOpPHOH Macchl H3 3a00eB 3KCKaBaTOpPOB
K ¢OOpOUlEIM KOHBeliepaM.

CG6opouHble KOHBeflepHl C/yKaT AJs1 TPAHCIOPTHPOBAHUS pPyHHI
H TOpPOALI OT OJHOTO HJH HeCKOJbKHX 3a00fHBIX KOHBeliepoB K
NoabeMHON KOHBeliepHOH ycTaHOBKe. Pacnosaraiorcs Ha HepaboyeM
6opTy Kapbepa HJHU B TOPLEBOH YacTH B NOJyCTAlHOHApPHOM HJH
CTallIOHAPHOM IOJIOKeHHH.

[TonpemMHble KOHBefilephl ABASIOTCA cTanHOHApHBIMM. OHH OpH-
HUMAIOT TOPHYIO NOpoay OT cOOPOUHBIX KOHBefepoB H HepeMelaloT
ee Ha NMOBePXHOCTb Kapbepa. IToxbeMHBIe KOHBeHepsl OOBIYHON KOH-
CTPYKLUHH NpeoJo/eBaloT yroa moiameMa or 12—I14 no 18°. Vse-
JIHYHTh YroJ IoJbeMa MOXKHO, MpHMeHss clelnaabHble KOHCTPYK-
IHH KOHBefepPOB: ¢ NPHXUMHOH JIeHTOH, ¢ HeNHBIMK CeTKaMH M T.IL



Puc. 4.27. Paswelllesiie oGopyno-
BaHHA Ha pabodyedi mJoulajgke
Kapbhepa [pH UHKJIHYHO-NOTOU-
HOH TEXHOJIOTHH TOPHLIX pPajoT:
1, 2, 4—skckaBatopet JKI-8M; 3,
5 — APOGHAbHO-TIEPErpy3oyHbit  arpe-
rat CHA-3Y; 6, 7— caMOXOAHble [e-
perpyxarteau CIT-1000

N LT

Puc. 4.28. Texnonoruueckas cxe-
Ma KOHBEHepHOro TpaHcnopTa
Ha Kapbepe:

1 — poTopHble 3KCKaBaToOpbl; 2 — re-
perpyatesb; 3 - 3aGoiinbli Kouseii-
ep; 4 — noabemublii KoHBeHep; 5 —
MarucTpajbHbli  KOHBeHep; 6 — or-
BanbHBI KOHBeliep, 7 -— OTBasooOpa-
30BaTeNb
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Maruerpanbibie KoHBefiepsl SBJSIOTCS CTAHMORAPHBIMH YCTAlOB-
KaMH, ¢ MOMOLUBIO KOTOPHIX FOPHYK Maccy TPaHCIOPTHPYIOT MO TO-
BEPXHOCTH KapbhepoB OT NOABbEMHBIX KOHBEHEDOB K OTBajaM HJH
npueMHBIM OyHKepaM oboratutedbHuX Gabpux.

OrBaJibHble KOHBeHepbl KOHCTPYKTHBHO AHAJOrHYHE 3a60HHBIM
YCTAHOBKAM H CJyXKaT AJIs NepeMmellieldss NOPOAbl OT MarHCTpasib-



HBIX KoliBeliepoB K oTBagoo6pasoBatensam. CkiajckHe KOHBEHepHI
HCIOJIb3YIOT A/ COPTHPOBKH H TNepeMellleHHs pyAbnl Ha oboratu-
TeabHBIX dabpukax.

[Ipu 3KcmayatanHu KoHBeHepHBIX YCTAHOBOK HeoOXoaumo: Ie-
PHOJHYECKH NepeABHrath H HapalluBaTb KOHBellepiible JIMHHH, NMPO-
H3BOAHMTbL TeXHHYecKoe oOcay>XKHBaHHE H CBOEBPEMEHHBIH pEMOHT,
yO6HpaTh NPOCHINH MOPOAB B MeCTax NEepPerpyskH M T.IL.

[TepenBH:KKY 3a060HHBIX B OTBaJbHBIX KOHBEHEpPOB OCylleCTBJSI-
IOT BCJieJ, 3a nepeMellleHHeM (pPOHTA TOPHBIX U OTBaJbHLIX palbot
B mpouecce pa3paboTKH MeCTOPOXKIeHHS.

4.5.5. KOMBUHHPOBAHHBIN KAPbEPHBIY TPAHCNIOPT

[IpuMenenne KOMOHHHDOBAHHBIX CXe€M TpPaHCIOpPTA CBA3AHO € 3KC-
nayatanHdeldl AByX HJM 60Jiee BHIOB TPAHCIOPTHBIX CPEJCTB.

KoMOHHHpOBAaHHBIA TPAHCHOPT B Kapbepax NPUMeHAIOT B Tex
caydadx, Korja oAHH H3 BHAOB TpaHcmopTa He obecnevyuBaer -
(eKTHBHOH H KOHOMHUYIIOH Pa3paboOTKH MeCTOpOXKIEeHHS.

Ilenecoo6pasHocTb npuMeHeHHs KOMOHHMPOBAHHBLIX CXE€M Kapb-
€pPHOr0 TPAHCNOPTA BhI3bBaeTcA: OoJbLIOH CKOPOCTbIO YriyOKH
Kapbepa; CJOXKHBIM 3aJICTdHHEM I0JIE3HOTO HCKONAeMOro; 3iaud-
TeJbHBIM PAacCTOSTHHEM TPAHCHOPTHPOBAHHSA, OrpaHHUEHHBIMH pa3s-
MepaMH Kapbepa B NJaHe. B 3Tux yciaoBHAX mepexoa Ha KoMOHHH-
pPOBaHHBIE CXeMbl TPAHCHOPTA I03BOJISIET CHH3HTb 3aTPATHl HA TpaH-
CHOPTHPOBAHHE, YMEHBIIHTH TPYXOEMKOCTb, METaJJOGMKOCTh H
3HepProeMKoCTb TOPHBIX paborT.

[TpumeHeHne KOMOHHHPOBAHHBIX CXeM 3aTpylHsieT 00CayXKHUBa-
HHe, PEMOHT H cOjAepxKaHHe 000pynoBaHHs, TpebyeT CTPOHTENbCTBA
neperpy30uHbX MYHKTOB B Kapbepax, UTO YCAOKIAET TeXHoJoruye-
CKHe NpOIleccHl.

B koM6uHHpPOBAHHLIX cXeMaX OOGBIYHO BHIAEJSAIOT TpHU 3BeHa:
TPAHCHOPT lIa yCTynax Kapbepa; NMOABEM HA IOBEPXIOCTH U TpaHC-
HOPT Ha NMOBEPXHOCTH A0 NMYHKTOB Pas3rpy3KH.

OcHoBHEIe BHJAB KOMOUHHMDOBAHHOTO KapbhepHOro TpaHCNOpPTa
nokasansl Ha puc. 4.29.

HauboJsbinee pacnpocTpaHeHHe MOJYYHJH CJAeAylollHe couera-
HUSI TpaHcmopTa: aBTOMOOMJIBHOTO C JKeJe3HOJNOPOKHEIM; aBTOMO-
OMJIBHOrO CO CKHIOBHIM HJIH KOHBeHepHBIMU NOABeMHHKaMHU.

[MpuMeHenne KOMOGHHHPOBAHHOIO aBTOMOOGHJBHO-2Ke/1e3HOA0POXK-
Horo TpaHcmopta HauboJee LedecoobpasHO Ha pYAHBIX Kapbepax
npu OOJBIINX pPACCTOSHHSX TPAHCNOPTHPOBAHUS HAa IOBEPXHOCTH,
npu pa3paboTke ray0OKHX TODH30OHTOB MECTODOKAEHHH CO CHAOXK-
HEIM COCTABOM H HeNpPaBHJbHOH KoH(HUrypauuell pyAHBIX TeJ, pas-
paboTKe MaJOMOUIHBIX 3ajexed ¢ OLICTPHIM NOABHraHueM ¢poHTa
ropubix pabor.

IIpn 3T0i1 cXeMe aBTOMOOMJIBHBIA H KeJe3HOJODOXKHBIH BHIH
TpaHCIopTa OOCHYKHBAIOT ONpeJeJIeHHYI0 30HYy Kapbepa, COOTBer-



Puc. 4.29. OcHoBHBle CXeMBI KOMGUHHDOBAHHOTO KapbepPHOIO TPAHCIOPTA:

a —— aBTOVOOGHIBHOIO H KeJe3HOJLOPOMKHOro; 6 — aBTOMOOMABHOIO U KOHBeHepDHOIO, & — aBro-
MOGHJABHOTO H KaHATHOTO NOABEMHHKA; & -~ ABTOMOGHJHHOrO, FPABHTAILHOHIOIO H MOABbEMHON
01KaTKH; § — aBTOMOGHJILHOIO, I'DAaBHTALMOHHOIO H KaHAaTHOM MOABECHOM ao0porH; I — aBTo-
CLe3[bl; 2 — NMEeperpysounbie IYHKTH; 3 — KeJe3HOAOPOMXHBIC Cbe3Akl; 4 — ApoGuILHaA ycra-
HOBKa; 5 — KOHBefiephl; 6 -—— IeperpysouHblii OyHKep; 7 — CKHNOBOR NOZBEeMHHK;, & — pyio-
CIyCKH; § — 1uToablsl, !0 — PYAOCKaT; 1/ — KaHaTHas MOABecHas Aopora

CTBYIOLIYIO palHOHAJBHBIM TpaHHIlaM uX npHMenenus, Ha rpanu-
1aX 3THX 30H COODPYKAIOT Ieperpy3ouHble MYHKTHl AJs Neperpysxd
rOpHOH MacCel H3 aBTOCAaMOCBAJOB B JIyMIKaphl JOKOMOTHBOCO-
CTaBOB.

B Hacroslllee BpeMsl NPHMEHSIIOT TPH THHA MNEPerpy30uibX
NYHKTOB: 3KCKaBaTOPHBIH; 3cTaKkaaHbI; GYHKepHEIH.

HauGosbliee npuMeHeHHe TMOJYYHJAH ITeperpysoutble HOYHKTH
3KCKaBATOPHOIO THMA, o0ecrnevyHBalOUIHe BO3MOMXKHOCTb YCpEAHeHHs



Puc. 4.30. Cxema CKHIOBOIrO 7. T
NOABEMHHKA: [~

1 —— HIDKHSASA 3aTPy30Ulast MAOULAAKa: ,_ _

2 — cKHII; 3 — peJbCOBBLIH NyTb; 4 —
KaHaT, J§ — MOJMOXEeHWe CKWma npi & 7
pasrpyske; 6 — 3aaHss YPaBHOBCUIH- N Q / 7
Bawlass och; 7 — IOJAOBHOH HIKIR, N

8 — pasrpy3ouHbiii 6yHKCD

PYyABl B Ipollecce Neperpyskd H yMeHblualpollde JHHaMHueCKHe
yAapHble HATPY3KU HA JYMOKAapHL.

[IpumMeHeHHe aBTOMOOGHJBHO-XKEJE3HOLOPOXKHOIO  TpPAHCHOPTH
ofecneydBaeT COKpallleHHe PAaCCTOSHHH TPaHCHOPTHPOBAHUA aBTO-
MOGHJ/LHBIM TPAHCNOPTOM, yaydlleHHe IKCIJAYaTaluH JOKOMOTHBO-
COCTaBOB, MOBHIIIEHHe NPOU3BOJUTEJNBHOCTH BLIEMOUHO-MOrPY30YHO-
ro o6opyZoBaHu.

KoMOUHNPOBAHHBIH aBTOMOOMJIBHEIE TPaHCIOPT CO CKUMOBBLIMH
nogbeMHukaMu (puc. 4.30) npuMeHsioT npH pas3paboTKe HAaKJOH-
HEIX H KPYTHIX 3ajJexel A HogbeMa TropHOH Macenl ¢ ray6oKHX
rOPH30HTOB Kapbepa Ha NOBEPXHOCTb.

JocTOHHCTBOM 3TOH CXEMBI ABJISeTCS BO3MOXKHOCTb TPAHCHOPTH-
poBandsl TOpHOII Macchl IO KPYTOil TpaHuiee ¢ GOJBUIMM YIJIOM Ha-
kiaoHa (10 40—45°), 4TO NO3BOJISET COKPAaTHTh 00BEM TOPHO-KANH-
TajbHBIX paboT I paccTOAHHA TPAHCIOPTHPOBAHHSA.

‘K’ nefocTaTKaM cXeMbl OTHOCAT ABOHIYIO Neperpysxky TpaHcHop-
THPYeMOro MarepHaJjia B Kapbepe H Ha IOBEPXHOCTH.

[MpumeHenHe KOMOHHHPOBAHHOTO TPAHCIOPTA CO CKHIOBBIMH
noxpeMHHKaMu HauGosee 3ddekTHBHO IpH TIJayOHHe Kapbepa OT
150—180 go 400—450 M.

ABTOMOOH/BHEIA TPAHCHOPT B COYETAHHH C JIEHTOYHBIMH KOHBEH-
epamMy fABJAsieTcs HanboJee NPOrpeccHBHON cxeMoH KOMOMHHPOBaH-
HOro KapbepHOro TPaHCHOPTa.

B 3T0#1 cXeMe aBTOCAMOCBAJBl HCIIOJB3YIOT AJSI TPAHCIOPTHPO-
BaHHs TOpHOH MAacCH IO yCTylaM Kapbepa ¢ NOCJeAyIOlleld ee fe-
perpyskol Ha KoHBedlepHHIi moabeMuuk. Ilpw paspaGoTke moay-



Puc 431 Cxema meperpy304HbIX NyHKTOB

@ — CPOXOTHABHOIO 6 — 1PDOXOTHABHO APOGHALHOTO [ -—— aBTOCAMOCBAJBI, 2 =~ CTAUHOHADHBIH
KOJIOCHUAOBDLIH rpoxoT 3 — GyHKep 4 — gpoGHJKa — KOHBeHephl

CKaJ/blIblA H CkaJjblblx FOPHBIX HOPOJ TNepej] KOHBEHEPHBIM MOAD-
€MHHKOM COOPY2KAIOT POXOTHJBHO-1POOUABHYIO YCTaHOBKY.

IlyukTel meperpysnu (puc. 4.31) ropHoii NOpoABl H3 OJHOIO BII-
Ja TPAHCIIOPTA B IPYroH HA3bIBAIOT NEepPerpy3 04y HB MH, pacnosaa-
raloT KakK Ha NMOBEPXHOCTH Kapbepa, TaK M B Kapbepe HA OLHOM M3
TOPH30HTOB. ['OPH30HT PAaCHOJOKEHUS Neperpy3ouHoro NyHKTa Ha-
3bIBAIOT KOHHOEHTPaUHOHHB M. [IyHKTBl Ha KOHUEHTPAaUHOH-
HBIX TOPH30HTAaX OOGCAY:KMBAWT rpynny yctynos. ITo mepe moHMke-
HUS TOPHHIX paboT NYHKTH NepeHOCAT HA  HHUMKEPACNOJOKEeHHbIe
ropu3oHTel. PacueTsl MOKa3BIBAIOT, UTO BeJMYHHA LIara nepeHoca
OYHKTOB NO ryyOHHe Kapbepa 3aBHCHT OT KOHKDETHBIX YCJAOBUH H
koJsiebsercs ot 50 go 100 m.

4.6. TEXHOJIOTHUS OTBAJIbHbIX PABOT

4.6.1. OBLIIHUE CBEJJEHHUS OB OTBAJIbHBIX PABOTAX

OrBasoo6pa3oBaHue— KOMIUIEKC NPOH3BOACIBEHHLX omepa-
UMH 110 OpHEeMY W pPasMEIIeHHI0 BCKPBIIHBIX MOPOJA HA CHelunalb-
HOM yJacTKe ropHOro OTBOJA.

TexHuueckue coOpyXEHHSl H CPEACTBA MEXaHH3AUHH OTBAJIbHBIX
PaboT COCTABJAKT OTBAaJbHOE XO03AHACTBO Kapbepa.

Ha pyaneix Kapbepax o0beM OTBaMbHBIX DPaboT B HECKOJIbKO
pas npesbilaer o0beM Ao0bBaeMoill pyabl. Pacxoael Ha oTBaf0006-
pazoBaHue jocturaot 12—159% pacxomoB Ha BCKpHILIHbIE PAGOTHI.

OtBaJibl pa3jHyalOT: MO MECTY pAacHoJOXKeHHs; KOJIHYECTBY
NEUCTBYIOUIHX OTBaJIbHBIX YCTYIIOB; pesabedy MeCTHOCTH, OTBEeIeH-
HOM MOA OTBAJI; CPEACTBAM MeXaHH3aLHH OTBAJbHBIX pPaboT



B 3aBHCHMOCTH OT MecTa PacnojJoXKeHHst 0TBaJbl GHBAIOT BHYT-
peHiiHe, pacroJioXeHHble B 0TpaGOTAllHOM IIpocIpalicTBe Kapbepd,
BHellIHHe, pa3MelleHHble 34 HpejeJaMH KapbepHOIO MoJf, KOMOH-
HUpDOBaHHBIE — C YACTHYHBIM pa3MelleHHeM mopox B olpaborail-
HOM MpOCTpAlCTBe Kapbepa M 3a MNpeJeslaMH  KapbepHOro MNOJs.
Bayrpennue o1Baas GopMUpYIOT Opu pa3paboTKe rOPH3OHTANbIbIX
H TNOJIOTHX TJAacTooOpasHblX 3aJjexell, BHelIHHe — NpH paspaboTke
HAKJOHHBIX H KPYTBIX MeCTOPOXKAeHHH.

BuyTpeHHHe | BHeWIHHe OTBAJH OTCHIIAIOT B OQMH WJH ile-
CKOJIBKO YCTYNOB (sipycoB).

Maowans, Heobxoaumas aJAs  pa3MellleHHst Bcero obObema
BCKPHIIHHIX Nopox (M?), yAaJjseMblx IpH pa3paboTKe MeCTOPOKAe-
HHSf, DU OAHOAPYCHOM (GOPMHPOBAHUU OTBaJa

Slzwnkp/hl,

IIpH MHOTOAPYCHBIX OTBaJax
n—1

Sa=Waks/ (1 + X nihs),
1

rae Wy — o6beM paszMellaeMBIX BCKPHIIUHBIX nopod, M%; kp — Koag-
dhUIHeHT paspbixJeHus nopoj B orsanxe (1,15—1,4); h; — BricoTa
NnepBOro (HUIKHEr0) OTBAJBLHOTO fpyca, M; 1), — Koab@HuNeHT Hc-
NOJMB30BAHHUSL MJAOWAAR i{-M OTBaabHHIM ycTynoM (0,4—0,8); h,—
BBICOTA {-T0 OTB&JbHOTO YCTyHa: M; 7 — KOJMYECTBO OTBAJBHEIX
YCTYTOB.

BHelwinne oTBaJjbl pacnoJaralor B HEMOCPeACTBEHHOH GJAH30CTH
OT Kapbepos.

Ha yuacTke MecTHOCTH, NpelHA3HAUYEHHOM AIJIt CKJIAAMpPOBaHHA
BCKPBIIIHBIX TIOPOJA, NPOBOASAT AOMOJHHTENbHBIE THAPOTeQJOruiec-
KHe HCCJeJ0BaHUS AJIS onpelesieHHs] QH3HKO-MeXaHHYeCKHX Xapak-
TEPUCTHK TOPHHIX MOPOJ, CJarailolliX OcHOBaHHe OyayllHX OTBa-
JIOB, U H3yUeHHe CTeneHH O6BOAHEHHOCTH 3TOro yuactka. Ilpu Beibo-
pe Mecra AJA pasMellleHHs BHEIIHUX OTBAJOB YUHUTHIBAIOT TAKKe,
uYTO HeApa HOJ OTBAJAaMH He JOJZKHBEl COAEPXKATb HPOMBILIJIEHHBIX
3aNacoB MOJE3HOro HCKOHNaeMoro.

K cpexnctBaM MeXaHHM3alMH OTBaJbHBIX paboT OTHOCATCH: OT-
BaJbHLIE IJIYTH, OJHOKOBLIOBEE 3KCKAaBATOPH, Gyabl03ephl, OTBAb-
Hble MHOIOUYEepNaKoBble 3KCKaBaTophl (ab3eTuepnl), KOHCOJbHbIE
orBaJoobpazoBaTenn, TPAaHCHOPTHO-OTBAJBHEIE MOCTH H CPeACTBa
THApaBJAxYecKoro oTBajoo6pasoBaHnd. BriGop cpeAcTB MexaHH3a-
UHH OTBAJBLHBEIX PabOT 3aBHCHT OT FOPHO-TEOJOTHYECKHX, KJAHMAaTH-
YyeCKHX M TEXHOJOTHYEeCKHX (aKTOpOB.

KoMmnaekcHnass MexaHH3alHA OTBaJBHBIX PaBoT HENOCPEACTBENHO
CcBsA3aHa C BHIOM KaphepPHOrO TPAaHCHOpPTa, JAOCTaBJSIOLIETQ
BCKpHIUHBIE MOPOJABI HA OTBAJIBl



4.6.2. CTOCOBL! BO3BEAEHUA NEPBOHAYAJILHBIX HACBINEX

CTpOHTENBCTBO OTBAJOB HAa DPABHHHHOH MECIHOCTH HauyHHAeTCH
¢ ¢opMHpoBalus NepBOHAaYaJbHOH HACBINH, KOTOPYIO BO3BOIAT i3
BCKDHILIHBIX [OPOA,  HaXOAAWIHXCA y  OCHOBaHHA  OTBaJa.
Ha puc. 4.32 nokasaHsl oCHOBHBie cXe‘ibl 00pa3oBaHHs OTBAJOB.
IIpu nocraBke mopoabl H3 Kapbepa aBiccaMocBajaMH 3Ty pabory
BBIMOJHSIIOT HENOCPEACTBEHHO GYJbI03epaMH.

[To cnocoly pa3BUTHA (PpoHTA paboT HA OTBaJbHBHIX YyCTyhnax
C BBIBO3KOH BCKDHIIIM H3 Kapbepa XKeIe3HOAOPOKHBIM TPaHCIOp-
TOM pasjuuyaioT NapaJiiebHYH, BEEPHYIO U KPUBOJUHEHHYI0 CXeMbl
(puc. 4.33). CxeMy BBIOHpAIOT C yyeTOM pa3MepoOB H KOH(Hrypa-
LM y4YacTKa MEeCTHOCTH, OTBEAEHHOIO NOJ OTBAJHL, & TaKikKe B 3aBH-
CHMOCTH OT HeoOXoAHMMOIl NMpHeMHOH crnocoBHoCTH oTBaJMOB. [lpH
BhIGOpe cxeMbl HeOGXOAHMO YUMTBHIBATh, UTO HapaJjenbHas U Beep-
Has CXeMBl XapaKTepH3YyioTcsl NMOCTeNeHHBIM COKpalleHHeM ¢(poHTa
OTBaJbHEIX pafoT, KpHUBOJHHeAHAS — MOCTENEeHHBIM yBeJHueHHeM
¢dpounra pabor.

4.6.3. JIY)KHOE OTBAJIOOBPA30BAHHE

OrtBa.1006pa30BaHHe BCKPHLIIIHBIX NMOPOJ KeJe31M0T0POKHLIME Iy -
ramMu NPUMEHSIOT NMpu CKJIRAMPOBAHHM CKaJbHBIX TNOPOA, AOCTaB-
JsieMBIX Ha OTBaJbl AyMIIKapavy, He Tpebylouinx 6aaacTHpoBKi
nyTell ¥ JONYCKAWOUIHX BBHICOTY OTBaJOB Gosee 10—I15 M.
TexHosOTHS MAYXKHOrO 0TBaJ00Opa30BAHUS BKJAIOYAET: pasrpys-
Ky DOpOAB H3 AYMIKapoB; (GopMHpOBaHHe OTKOCa OTBaJa; MJAAHH-
poBalife TIOJOTHA AJSi PEJBCOBOTO NYTH H €ro nepelBuKKy. Bee ome-

Puc, 4.32. Cxema $OPMHDPOBAHHS OTBAJIOB:

a—Ha cklode; 6 — B HCKYCCTBEHHBIX H €CTECTBEHHBIX BbleMKaX; @ — BO3BEAEHHe NePBOHA-
yaJLHOW HacnlMH «43 pesepsBa» (I craawus)

a ]
Etnlui N ) ®
’ 7 B —TTS
L/_ P :4// ,_$_ =\

Puc. 4.33. Cxevrl passutus ¢$pOHTA OTBAJBHBIX paBoT NpH IKEJE3HOLOPOKHOM
TPaHCNOpTE:

a — napajyenbHas O — BeepHas; 8 — KpHBOJHHEHHAw; R — MUHUMAALHBIf DAAMyC 3aKpyrie-
HHSl PeJLCOBOro MyTH



Puc. 434. Cranuy naviKHOrO 0TBAJOO6PA30BAHUL:

4 — 0T3)/ TMOATOTOZISHE Iff K [pHEMKe NMOpoAbl; § — COrTOAHHe oTBana mepen mpodHaAuposa-
HHEM NOPOAL!, 8 — OTBAJN repef OYePeAHON NepeABHIKKON NyTH

pauuy  BHIIOJHSIOTCA NOcCJAenoBaTesbHO. Tansl  (GOPMHPOBAHUSA
IYKHOTO 0TBAaJa NoKasaHbl Ha puc. 4.34.

[Tonpona, nocTaBieHHas U3 Kapbepa B AyMIKAapax, pasrpyxkaer-
¢f MO OTKOC OTBAJIBHOTO ycryna, npu 3toM 50—70% ee cxkartbiBa-
€Tcsl BHH3, a yacTh ocTaeTcs Ha oTBaJjbHoil GpoBke. OcraBiyiocs
Ha BepXHeH MJIoUIAaNKe NOPOIY CTAJKHBAKIOT MOJ OTKOC JeMeXaiu
oTBajbHOro mayra. Onepanuio No pasrpys3ke COCTABOB H MOCJERYH0-
Iy MJIaHHPOBKY OTBaja NMOBTOPSAIOT 5—8 pas, mocse uero BAOJIb
JKeJIe3HOLOPOXKHBIX myTell dopMupyeTes miomanka mwuputoi 3,5 i,
Ha KOTOPYIO VKJIaAbIBAIOT XKeJe3HOAOPOKHMI MyTh.

JyMOkapsl Ha OTBaJax PasrpyxaiT Mo OFHOMY, CPYIIaAMH HJIH
BCero cocraBa noesna onaHospevenno. CpegHee BpeMsi Pa3rpy3ku
onuoro apymnkapa Ha orBaje 0,6—1 mun., TlpannpoBky BepxHel
IJIOIIAIKH JieMeXaMd IJIyra MpOM3BOASIT TaKUM 006pa3zoM, uTOOH
ona 6nita Ha 0,3—0,5 M Bhlle YPOBHS XKeJIe3HOJIOPOKHBIX MNyTell.
Illar mepelBHIKKH KeNe3HOZOPOKHOrO MYyTH cocTasisier 4—5 M.

K OCHOBHHIM IOCTOMHCTBAM IMJYIKHOTO OTBAJ006DPa30BAHUS OT-
HOCSIT: CPaBHHTEJBHO HeOOJBIIYI0 CTOMMOCTh OTBaJbHOTO 060opyIo-
BaHHsI; MPOCTOTY YCTPOICTBA H YIPABJEHUs MPOLECCAMH OTBAJM006-
pa30BaHUsd; BO3MOMXKHOCTb NOJYUYEHHS IIOC/Ae IJIAHHDOBKH OTBaja
POBHG{T H MOArOTOBAEHHON MJIOHMIAAKH MAAST [epeIBHIKKH JKeNe3HO-
JIODOIKHOTO MOYTH, K HeJoCTaTKaM: HeGOJBIIVIO BHICOTY OTBana
(10—15 M B nmoayckadabHEX ¥ 15—20 M B cKaJbHBIX NMOPOAAX); Or-
paHHYeHHVIO NPHEMHYI0 CIIOCOGHOCTbL OTBAJOB; MaJelfl mar mepe-
IBHIKKH JKeJe3HOAODPOKHOTO NYTH ¥ TPYAGEMKOCTh NMyTeBhIX pador;
HeBO3MOXKHOCTh MPHMEHEHHS NMPH CKJAAAMPOBAHHH DBHIXJIBIX H FIHHH-
CTHIX HOPOA.

[TpuemHas ¢cnoco6HOCTE OTBAABHOrO Tynuka (M3) Mew1y AByMS
neneaBHKKAMH DeqbCOBOTO NMYTH onpepeasieTcss no gopmyne

VO = CHoL/kp,
rje ¢ — war nepeaBUXKH PeJIbCOBOro NYyTH, M; H, — BricOTa OTBa-

Jga, M; L — naMHa OTBaibHOrO TyMHKa, M; Ry — KOs dUHIHEHT pas-
PHIXJIEHHS NMOPOJ B OTBaJje.



KonnuecTBo KeNe3HONOPOXKHBIX COCTABOB, pasrpyaemby Ha
OTBAaJbHOM TYNHKE B CYTKH,

. RuTey 12 p
¢ o

rae k,— kKo3dduuuedT HepaBHOMEPHOCTH paboTel TpalCcnopTa
(0,85—0,95); T.yr — BpeMst pabOTHl OTBAJBHOrO TyHIiKa B CYTKH, 4;
Rnp — KO3¢GULHEHT, YUHTHIBAIOWIHI 3aTpaThl BpeMellu Ha NPOQUIH-
poeanue orsana (0,6—0,8); {, —BpeMs Ha pasrpysky oJHOro coc-
TaBa, 4; t, — BpeMsl Ha oOMeH OAHOro CoCTasa, U

IlpuemHast cnocobHOCTh OTBaJLHOTO Tynmuka, m3/cyT,

nVakaTeyk
Vc=ncvan: afaf cyr np’
iptto
rae n-— KOJIHUYeCTBO AYMIKapoB B COCTaBe IIO€3/4, V;L'-'BMQCTI/I'
MOCTb Ky30Ba OAHOroO lIyMHKapa, M3,
Bpemsi Mex1y nepeiBHXKKaMH OTBaJbHOTO NYTH, CYT,

T VO . CHOL(tP+t0)
n= —_——
VC /Cpll V}IkHTcnknp

Heobxonumoe uncao pabounx TyNHKOB NPH NJYyXKHOM OTBaso06-
pa3oBaHUH (M3 YCJIOBHS NPHEMa CYTOYHOrO IpY30M010Ka IMOPOJL
BCKPBILIH)

V V 4 \
N. . —k n =_L< ] 4 toep
T. pab pe3 Vc Ve Tn )v
1ae  kpes — KO3ppuuuent pesepsa (1,26—1,75); V., —obvem
BCKpPBIIIHLIX NMOPOA, MOCTYMAIOIINX H3 Kapbepa Ha OTBaJ, M'/cyT.

4.6.4. 3KCKABATOPHOE OTBAJIOOBPA3OBAHUE

Ha xpynHeix kapbepax, pa3pabaTeiBawIlUX NOJYCKAJbHBIE H CKaJb-
Hble TOpHBIe MOPOABI C HCIIOJAb30BAHUEM KeJe3HOAOPOXKHOrO TpaH-
CIIOpTa, B XKayecTBe OTBAJbHOTO O0ODPYJAOBAHHSA IUHPOKO NPHMEHSIOT
OJHOKOBILIOBBIE 3KCKAaBaTOpbl W jAparjaiinel (puc. 4.35). B srom
cayyae npoiecc oTBanoco0pasoBanusl BkJAOUAET B cebs npueM H pas-
MellleHHe TOPOA B OTBAJbHBIE VCTYNBl 3IKCKABATOPAMHU, MEPEeBOR
3KCKaBATOpA HAa HOBYIO 3aX0JKy, NepeyKJIaAKy KeJe3HOZOPOKHOIo
My TH.

Ilpu orBanooGpa3oBaHuy MeXaHHYeCKOH JjonmaTofl ycIyn HeddT
Ha JBa NOAYCTyNa; Ha BepXxHeM IOAyCTyle YKJaAbIBalOT KeJe3Ho-
JIOPOKHBIC IIyTH, 3KCKABATOD YCTAHABJHBAIOT HAa IPOMEkKYTOUHOM
ropusoHTe, Pasrpysky nopoirl U3 AyMIKapoOB OCYIECTBJISIOT Mepej
9KCKaBaTOpPOM, HauHHas ¢ XBOCTOBOro AyMmnxapa. Ilepeykmaiky
JKEJE3HOJOPOKHOTO NyTH B HOBOE IIOJIOXKEHHE BeAyT KeJe3HOIO0-
POXKHBIMH KpaHaMH ¢ maroMm nepeABHxkH 20—25 M. Ilpu ckanagu-
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Puc 435 OcHoBHbie cXevBl OTBAaJ0OOGPA30BAHHA OJHOKOBILIOBLIMH 3KCKaBaTO-
pamu:

a — mexsonartoil IKI 5A, 6 — gparaasigov DI 10/60

pesaunn nopox akckasaropamu DKI-5 u DKI-8U Bricora oTBadoB,
pacroJsioKeHlbix Ha PABHHHHOH MECTHOCTH, AocTHraer 25—30 M.

Jparnafiiel npHMEHSIOT NPH CKJAaZHPOBAHHH MATKHX TOPHBIX
MOpoJI, KOTOPbie UMEIOT MeHblllee yjaeJbHOe JaBJieHHe Ha IPyHT H
Goapuinii paguyc AedicTBHA. DTO MO3BOJSET YBeJIHUHTb B COOTBET-
CTBHM C JIHHEHAHBIMH [apaMerpaMu TNpPHMEHAEMBIX 5KCKaBaTOPOB
ar nepeykJaiKkd Keje3HOLOPOXKHBIX NMyTel U BEICOTY OTBaJja,

Tpu 3amanHoil MPOAOTKHUTENBHOCTH OOMeHa [0e3]0B, a TaKikKe
IpU YCTAHOBJEHHOH NpHeMHOH CINOCOGHOCTH OTBaJbHOro TYNHKa
B CYTKH BHIGHPAIOT THH U ONpeJe/II0T apaMeTPpbl OTBAJbHOIO 3KC-
KaBaTopa No HeoOXOAUMOH BMecTHMOCTH (M?) ero xoswa

. fnVa
60nuk Bo(tpt-to)

rae f— koadduuredT HepaBHOMepPHOCTH PabGOTHl OTBAJBHOrO TYIIH-
ka (0,85—0,95); n—uncao BaroHoB B cocTaBe moesfa; V,— BMe-
CTHMOCTh Ky30Ba AyMOKapa, M*; ry — 4Hca0 paloyHX LHKJIOB 3KC-
KaBaTopa B MUHYTY; k> — KO3(D(HUHEHT 5KCKABALHH; Ry — K03 dH-
HUEHT KCIOJb30BAHUS 3KCKAaBATOpa BO BPeMeHH.



K 1OCTOHHCTBaM 3KCKaBaTOPHOTO GTBaJg006pa3oBaHHsA O1HOCHAT:
0ONbIIYIO BeNHUUHY NDHEeMHOH crnocoOHOCTH  OTBAJBHOrO TYIMHKA;
yMeHblUeHlle TPYJOeMKOCTH MyTeBbIX pab0T; BO3MOXKHOCTbh NpHMe-
HeHHa OoJgee TsAXKes0oro (B CpaBHEHMH ¢ IUIYXKHBIM crnocoGoM) Io-
JBHXKHOTO COCTaBa,

Hepocratkavmu crocoba ABAsOTCA: 60JbIIasi CTOHMOCTb OTBaJb-
Horo obopynopanusi; HeGoJAbIIOH QPOHT pa3rpy3kH BaroHOB Ha OT-
BAJAbHOM TYNHKe, He0OXOAMMOCTb ABYKDATHOH mepeskcKaBaluu Bce-
ro o6beMa BCKPHILIHBIX IOpoJ B 3a00e U Ha oTBaJe,

4.6.5. BYJIbIO3EPHOE OTBAJTCOBPA3OBAHHE

OrBanoobpaszoBanue 6y/abio3epaMud NpUMEHAIOT OOBUHO INpH AOC-
TaBKe TOPOABI B OTBAJH aBTocaMocBanaMmu. OTBanooGpasoBanue
BKJIlouaeT B ce6d pasrpy3ky NOpoAbl H3 TPAHCNOPTHHIX CPeACTB Ha
OTBAaJBHYIO IJIOLIAJKY; NlepeMellleHHe NMOpPOABl NOA OTKOC OTBaJbHO-
ro yeryna 6ynbgo3epaMH, yCTPOHCTBO H COAEPXKAHHE TPAHCIOPTHBIX
KOMMYHHKalIul Ha oTBaJe.

B cootrBeTcTBHH ¢ mpaBuJaMu 0e30MacHOCTH Pasrpy3Ky NOpOAbI
K3 aBTOCAMOCBAJIOB IIPOHU3BOAAT MO NepH(epuH OTBAJBHOIO (PPOH-
Ta Ha paccTosiiud 3—5 M OT BepxHeH ODOBKH OTBaja, 3a BO3MOXK-
HOH npusMoil oOpylieHHUs.

BricoTra OyabAo3epHBIX OTBAJOB, PACHOJOKEHHBIX HA DABHHHEOH
MECTHOCTH, 3aBHCHT OT CBOHCTB CKJIAAHpPyEeMEBIX TOPOA H COCTABJA-
er 25—30 M aJis cka’ablibix mopof, 15—20 m paa necuasnx, 10—
15 M 1J1st CYrJIMHKOB H TIJIHH.

Pacyernl 6yabi03epHBEIX OTBAJOB 3aKJIOUAITCA B ONpeldeJeHHH
obliero uncgaa pabouHX H pe3epBHLIX yUacTKOB Ha oTBaJe, HecOXo-
JHMBIX TAPaMeTPOB NPHMEHsIEMbIX Ha O0TBaJax 6YyJabJ03ePOB B 3aBH-
CUMOCTH OT CYTOUHOro o0beMa BCKDPBIUHBIX DPaboT, BHINOJHSEMHX
Ha Kapbepe.

ByabnosepHblit cnoco6 oTBanoo0pasoBaHHd OTJHYAETCS NPOCTO-
TOH, ACUIEBH3HOH H BBICOKOIl NPOH3BOAHTEIbHOCTDIO.

4.6.6. MTPUMEHEHHE OTBAJIbHOTI'O OBOPYIOBAHUSA
HENPEPbLIBHOIO NEVNCTBUA

K orBasbHOMy 0GOpYHOBAHHIO HENPEPHIBHOIO JAEHCTBHSA OTHOCST
MHOroyepnakoBble OTBAJbHBIE 3KCKABATOPH (a63eTUephl), KOICOJb-
nble 0TBanoo0pasoBaTe/y H TPAHCIOPTHO-OTBaAbHEIE MOCTH. [lepe-
yuc/ennoe obopyfoBaHHe NPHMEHSIOT NpPH pa3paboTKe M CKJajH-
POBaHHHM MATKHX BCKPBIIHEIX NOPOJ.

[Ipu pocraBKke BCKPHIUHBIX MOPOA HA OTBAJBEl CPEACTBAMH Ke-
JIE3HOJOPOKHOIO TPAHCNOPTA Ha OTBAJBHBIX YCTyHax (spycax) Hc-
nose3yioT a63eriepel. HawnboJablilee pachopocTpaHeHHe DOJYUHJIH
a63eTHepH C PA3TPYy30UHBIM JIEHTOYHHIM KOHBeliepoM. DTH 3KCKaBa-



TOPH MO3BOJAIOT OTCHINIATL OTBAJBl B JABa sipyca ¢ OAHOI pasrpy-
30UHON HJIOLIAMKH.

Konconbubie oTBasooGpasoBaTesii NPHMEHAIOT HA BHEWHHX H
BHYTPEHHHX OTBajax NpH KOCTaBKe MOPOAH KOHBelleplbIM Tpalic-
noproM. B 3TOM ciayuae oGopyaoBaHHe OTBaja BKJIOUAET JeHTOU-
HBI KoliBeliep, NPHHHMAIOMIKHA NOPOAY ¢ MAaruCTPaJbHOro KOHBelie-
pa, H KOHCOJIbHBIH JIeHTOUYHBIH 0TBan00o6pa3oBaTe/ib, € IOMOUIBbIO
KOTODOroO IOCTynalollasi ¢ OTBaJbHOrO KOHBellepa Mopoaa oTchIla-
ercs B OTBaJ.

KoncoabHble oTBasoofpaszoBaTesd BHINYCKAIOT Ha MHIAraolieM
H YCeHUUHOM Xoay. [lapamerpsl oTBadco0pasoBaTessi ONpeAeasioT
BEICOTY OTBaJa U JLTHHY (POHTA OTBAJbHBIX pabor.

TpaHCNOPTHO-OTBAJILHBIE MOCTHL TIDUMEHSIOT NpH  BHyTDEHHEM
0TBaJ10006pa30BaHUH B COYETAHHH C POTOPHBIMH H MHOrOY€pIaKOBBI-
MH IENHbLIMH 3KCKaBATODAMH.

TpaHCNOPTHO-OTBAABHBIE  MOCT — NOABHKHAS — MeTajJIHYecKast
KOHCTpYKLHS, YCTaHOBJeHHAs IoNepeK KapbepHOro NoJsi H COelH-
HAKIAS BCKDHIIIHbBIE 32604 ¢ BHYTPEHHHMH OTBaJIaMH.

Moecr coctout u3 3a00iHON U oTBajbHOH ¢epM. Ha Mertasunue-
CKOIl KOHCTPYKIHH MOCTa PaclloJIoKeHBl JIEHTOYHBEIE KOHBeHepsl AJs
TPAHCIOPTHPOBAHUSA NOPOJAL OT 3KCKAaBAaTOPOB B OTBaJ. TpaHcrnopT-
HO-OTBaJIbHBEIE MOCTH 06€CHeuHBAIOT BLICOKYIO HNPOU3BOAUTENLHOCTD
BCKPBIMIHEIX M OTBa/JbHBEIX YUaCTKOB Ha PYAHBIX Kapbepax H HH3KYIO
€efecTOUMOCTb BCKPBILIY,

O6wHM HemzoCTaTKOM OTBAJBHOrO 06OPYIOBaHUS HeNpephIBHOTO
JeHcTBUA HBJAsSieTCS OrpanydeHHas o6JacTb HX HCNOJB30BAHUS.
OOGopynoBanne NPUMEHSIOT NMPH pa3paboTKe MOJOrHX 3aJjexkeil.

4.6.7. PEKYJIbTHBALLKS 3EMEJIb, HAPYIIEHHBIX OTKPbITBIMH
TOPHbIMH PABOTAMH

Ilocne oxoH4YaHHS OTKPHITON pa3paboTKH MeCTOPOXKAEHHH MHOJE3-
HBEIX HCKONAaeMBIX 3HAYUTeJbHAasl 4aCTb HapylIeHIBX 3eMesb MOXKeT
OBITH BOCCTAllOBJIEHA JJIs1 HCIOJB30BAHHS B HAapOJAHOM XO03s1HCTBe.
B cootserctBun ¢ «OcHoBamu 3akoHopzateanctBa Cowo3a CCP u
COIO3HBIX pecnylaHK O HeIpax» TopHble NPeINpUATHS He NO03jHee
yeM yepes rojf Nocae 3aBepLIeHHs paboT ZOJMKHE IPOBECTH PEKYJb-
THBalHi0 (BOCCTAHOBJEHHE) HapyUIeHHBIX 3eMejb. [[poexToM pe-
KyJAbTHBALMH NpPEeAyCMATPUBAIOT NPOBEACHHE KOMIUIEKCA TOpHBIX,
MeJTHODATHBHBLIX, CEJbCKOXO3HCTBEHHLIX H THADOTeXHHYECKHX pa-
6ot. Kak npasuso, pexy/jbTHBALKA HApYyLIEHHLEIX 3eMe/b BHINOJHA-
eTcst B TPH 3Tama.

Ha nepBom »Tane BuiGUpaioT cnoco® peKyJbTHBAUWH, ONpeaeis-
I0T 1lesleBO€ HCNOJBL30BAHHE 3€Melb, YCTAHABJAHBAIOT TpebGoBaHHA
K NocJeAyIOUIHM 3TamnaM peKyJbTHBalHH H METOAB BHINOJHEHHS
pabort, cOCTaBJSIOT TeXHHKO-3KOHOMHYeCKHe 060CHOBaHHsA H pabo-
yHe TPOEKTH N0 PEKYJbTHBaNHH.



Ha BropoM 3rane NpoH3BORAT ropHO-TeXHHYECKYID PEKYJ/bTHBA-
uuto. OHa BKJIIoyaeT GOPMHPOBAHHE OTBAJIOB, BbIEMKY H CKJagHPO-
BaHHE WJIOAOPOIHOH MOYBBEIL, NpHAAlHE OTKOcaM YIOGHOH ¢opMbl,
NOKPBITHE OTBAJIOB IJIOAOPOAHBIM CJO€M, NPOBeJeHHe MeJHOPATHB-
HbIX paboT, CTPOUTENbCTBO HHXKEHEPHBIX COOPYKEHHH H I. 1L

TpeTuil sTan BkAlOUaeT arpoTexHUYECKHE MEpONpUSITHS, HATIPAB-
JIeHHble Ha BOCCTAHOBJEHHE IJIOAOPOAHSA HApYIIeHHBIX 3eMeb, HX
o3eJqelieliHe, BbICAaXKHBAHHE J1€COB, OCBOEHHE BOAOEMOR,

K nanbosee TpyZOeMKHM H AOPOTOCTOAIIHM OI1HOCAT PabOTHI,
BBIMOJTHSIEMbIe B NMePHOA TOPHOTEXHHUECKOH pPeKyJibIHBALHH,

TexHomornyeckHe CcXeMbl pEKyJbTHBALUMH IOAPA3AENSIOT 1A
IPYNNBL C BPEMEHHBIM Da3MellleHHeM IIOXOPOAHEIX MPYHTOB HA NDG-
MEKYTOUHBIX CKJIAJaxX H HX MNOCJAENYIOUIHM HCIOJb30BaHHEM O,
PEeKyJbTHBALHH; C BBINIOJHEHHEM peKy/JAbTHBALHH OAHOBPEMEHHO
C rOpHBIMH paGoTaMH M OTBaa0006pa3oBanueM.

IlepBylo cXeMy HCHIOJNB3YIOT yallle BCero MNpH (GOpMHPOBAHI
H TocJaeNyloledl peKy/JbTHBALHH BHEIIHHX OTBAJOB NYCTHIX IHOPOI.

IlpoBeneline peKyJbTHBALHH OJHOBPEMENHO C TOPHBIMH paboTa-
MH BO3MOXKHO IIpH pa3paboTKe [OJOTHX 3ajexeil ¢ BHYTPEHHHM
0oTrBaN006pa3oRaHUEM.

Ta6auuwa 4.3

3aTpaThl Ha PeKyJAbTHBAOHIO, THIC. py6., npH
cHcTeMe pas3paGoTKR

6 GecTpaHCIOPTHOH TPAaHCTOPTHOU

O6opynosanue (BUYTPEeHHIE OTBaJbI) (BHElIHHe OTBaJIbl)
Ha ceabcko- | ya peco- Ha CEJIbCKO- Ha Jleco-
X035fCTBeH - nocagKu xo3sHcTBE N NOCAAKH
Hble YIOIbs Hble YFOObS

Bes BPEMEHHB X NOYBEHHL X OTBAJMOB

Bynabgozep [-572 u  ckpenep 2,3 1,9 2,9 2,5
J-511

byabgosep HO-572, norpysunx 3,2 2,5 2,8 3.1
T-157M " aBTOCAMOCBAJI

KpA3-222

byapnosep [1-572, skckasaTophbl 3.2 2,6 3,9 3,2
2-250, 2-2505 u asTOCAMOCBAaJ

KpA3-222

C BpeMeHHBMH NOYBEHHBIMH OTBAJMaMHU

Byabmosep I1-572, norpy3usk 4,2 3,2 4,8 3,8
T-157M H aBTOCAMOCBaJ

KpA3.222

Bynbposzep J-572, skckaBaTop 4,3 3,3 5,0 4,0
3-2505 " 4BTOCAMOCBAJ

KpA3-222



[Topsnok dopmupoBanis OTBAJOB NMYCTHX NOPOA 3aBHCHT OT HX
nA0A0poAHOCTH. IIpH OAHHAKOBOI CcTeNCHH NA0AOPOANOCTH HOPOABI
0TpabaTuBalOT M YKJAAblBAlOT B OTBAJB BaJjioBbIM crnocoboM. [lpu
pPasJaHuHOIl cTeNeHH MJIOLOPOAHOCTH MOPOA ajs Hanbosee addek-
THBHOI HOArOTOBKH OTBAaJOB K OHOJIOTHYECKOH DPEKyJbTHBALHH He-
06x0uMBbl pa3jlesiblast BHIEMKA M CeJeKTHBHOe OTBanooGpasoBanue
C pasmelleliieM TOKCHYHBIX NOpOJ Ha riaybuHe He MeHee 1,5—3 M
OT NOBEPXHOCTI,

B Taba. 4.3 npuBeneHbl JaHHble 0 3aTpPaTax Ha PeKYJbTHBALHIO
1 ra nmoBepxiOCTH OTBAJOB.

OtpaGoTanubie NPOCTPAHCTBA KapbepoB WCHOAB3YIOT JJjs pas-
MellleHNsT BCKPBIUMIHBIX MOPOJ H3 COCEAHHX KaphepoB, LJsd CO3AaHHS
ABOCTO- M IIJIAMOXPaHHUJHIL.

4.7. OCHOBHBIE BUJAbl, HABHAYEHHE U CNIOCOBbI
NNPOBEAEHUSA BCKPbIBAIOIWHUX BbIPABOTOK

4.7.1, HASHAUYEHHE H BH]1bl BCKPBIBAIOUIHX BbIPABOTOK

OCHOBHBIMH BCKPHIBAIOLIUMH BHIpaGOTKAMH HA Kapbepax SIBJASIOTCS
KalNMHTaJbHble H Pa3pe3Hble TPaHUIEH.

C moMouibio KanHTaJibHBIX TpPaHIiell OCYyUIeCTBJAIOT BCKPHTHE
KapbepHuIX HoJiel. Mx ucmosab3yor 1Jst CBA3H paboyuX rOpH30HTOB
C MOBEPXHOCTbIO Kapbepos.

Paspesnpie TpaHIIeH BHINOJHAIT Ha OTKPHITHIX pa3paboTKax
OYHKIHHE TOPHO-TIOATOTOBUTEABHBIX BHIPAOOTOK (B NEPHON 3KCHAya-
TalHK), C MOMOILBI0 KOTOPHIX HPOH3BOAAT MOArOTOBKY YCTYIIOB
K paspaborke.

Kanuranphbie TpaHlleH — HAKJOHHEIE TOpHBle BEHIpaboTku. Pas-
pe3Hble TpaHIUEH SBJAITCH TPOJOJIKeHHEeM KalmUTaJdbHBIX TpaH-
uiell — ropH30HTAJbHBE BHIPaBOTKH NMPOXOAAT Ha KaxKJAOM pabouem
rOpH30HTe.

B 3aBHCHMOCTH OT MeCTd pPACHOJIO¥EHHSI KANHUTAJbHBIX TpaHlUuel
OTHOCHTEJIbHO TPOEKTHOTrO0 KOHTypa (rpaHHL) Kapbepa HX Mojapas-
JeJNSI0T Ha BHeMIHWe, BHYTpPeHIIHe W KOMOHHUDO-
BaHHEE.

BHelidse TpaHileM pacnotaralorT 3a npejlesaMd INPOEKTHOro
KOHTypa Kapbepa, BHyTpeHHHe — Ha ero 60pTax, B Npejpeaax KOHTY-
pa kapesepa. B psame cayyaeB npu paspaboTke HAKJIOHHBIX M KpYy-
THIX 3aJjexell NpUMeHSIOT KOMOHHHDOBAHHble KaNuTaJbHBIE TpaH-
LIey, UMelolHe CMellaHHOe pPAcHoJokKeHHe (BHEILHHMH TpanluesiMH
BCKPLIBAIOT BEDXHHE VCTYIB, @ BHYTPEHHHMH — HHXKHHE T[OPH30H-
THl Kapbepa).

[Ipu paspaboTKe HAropHBIX MeCTOPOXKIEHHH B pALe CJAydyaes
B KauecTBe OCHOBHBLIX BCKPHIBAIOUIHX BBHIPA6OTOK MOTYT NPHMEHSTh



LWITOJBIUH H TOHHEJNH, HAKJOHHbIE H BepTHKAJbHble LIAXTHBIE CTBOJHL.
HecmoTpsi Ha 3HAuMTe/bHBIE KalHTaJbHBIE 3aTPAThl HAa MOPOXOARY
NOA3EMHBIX TOPHBIX BhIpa0OTOK, HX IPOBeleHHe H  [ocjefyiollee
HCMOJB30BaHHe ofecrneynBaeTcss 3HAYUTENBHOE CHIXKEHHEe IKCIAya-
TALHOHHBIX 3aTPAT, YTO CNOCOOGCTBYET NOBBLILIEHHIO 3((EKTHBHOCTH
paspaloTKH MeCTOPOKAEHHS.

Bun u MectopacnosioxeHHs BCKPBIBAOWIHX BbIpaGoTOK BhHIOHpa-
I0TC  HA OCHOBAHMH TEXHHKO-2KOHOMHYECKOro CpaBHEHHS Ba-
PHAHTOB.

4.7.2. OCHOBHBIE MAPAMETPBI TPAHIUEH

K ocHOBHBIM mapaMerpaM KanHTaJbHBIX H paspesHHIX TpaHLIeld oT-
HOCATCA NPOAOJILHBIH YKJOH, AJHHA H pa3Mepsl MOINEPEYHOro ceye-
HHA.

B saBucuvocTH OT BeJMUMHBI IPOAOJBHOIO YK/JIOHA pAa3iHYaioT
TpaHWeHn: Hak.1OHHBe (a0 100—120%) u KpyTsle (cBHIE
150%). B HakJOHHBIX TpaHINEAX NPHMEHSIOT KOJECHbe BHIbI
TpaHucnopra (aBTOMOOHJBHBIH H  Kesle3HONOpDOxkHBIH). Kpyrbie
TpaHiled 0BOpYyI1yIOT KOHBeHEPHBIMH, CKHIIOBBIMH H  KJETEBbIMH
HOAbeMHHUKaMH.

PasMeps! monepeuHoOro ceuyeHHs] KAIHTAJbHLIX TPAHIICH 3aBHCAT
OT WIHPHHBl BHA, rayOHHB H yryioB 0TKocos GoproB. IlupuHa aHa
TpaHLled yCTAHABJIHBAETCH B COOTBETCTBUH C NDAaBHJAAMH TeXHHYe-
CKOIl 3KCIJyaTalud B 3aBUCHMOCTH OT crnoco6a NPOXOJKH, THNA H
pasMepoB KOMMYHHKAUMH Ha gHe TpaHued., Yrasl oTKoca O0OpTOB
TPaHIeH 32BHCAT OT (DH3HKO-MeXaHHUYeCKHX CBOWCTB rOPHBLIX MOPOL
1 HaJWYHs TPAHCHOPTHBIX KOMMYHHKAUHH Ha 60pTax TpaHIUEH.

Pasmepsl pa3pesHbIX TpaHIIeH 3aBHCAT OT crnocoba MpoBeAeHHA
¥ BBICOTBI NOJATOTABJHBAEMOro ycTyna. ¥YTJbl OTKOCOB 0opTa TpaH-
IIeH — OT cBOHCTB paspabaTeiBaeMEIX NOpOJ W 0OBIYHO PABHBL yIJdaM
oTKoca pabouux ycrynos (60—80°).

O6beMBl TOPHO-KANMUTAMBHBIX PaboT, BKJAOUYAIONIHE 00BEMBl Ka-
OUTAJbHBIX H PA3Pe3HHIX TpaHiled, u 0ObeMbl IOPHO-KANMHMTAABHOCIT
BCKPBINIH, BEINOJHAEeMBle B MePHOJ CTPOHTENbCTBA Kapbepa, MOTYT
nocturath 35—40% ot obulero o6beMa BCKDBIIHBIX paboT B KOH-
Type Kapbepa. OGbeM KalHTaJbHBIX TpaHIIEH 3aBHCHT OT (HOpPMbI
H pasMepoB MOMEPEUHOro cededus, BeJIHUMHBI YKJIOHA U penbeda
seMuofi nosepxHocTd. [Ipu paBHHHHON MOBePXHOCTH OObEMEBI KamH-
TAJbHHIX M Pa3pE3HHIX TpaHIUell omnpelesioT no dopmynam npod.
E. @. Illemiko KakK cyMMYy O0BeMOB HPABHABHLIX [C€OMETPHUECKHX
¢uryp, cocTapaSIOIKX 5TH TPaHIIEH,

O6beM oTaenbHON HakjgoHHOH TpaHuien (M®) ¢ BepTHKaJbHHIM
otkocoM (pHc. 4.36) ompegensior mo gopMmyJae

YL

i 2 3tga




Puc. 436. Cxema k pacuery oGbeMma
OJXHHOYHOH KanuTaabHOA TpaHUIeH

Puc. 437. Cxeva « pacuery o6nema
fI0JyTPAHIIEH Ha KOCOTOpe

C yuetom topuoBoit yactu (Vi+2Vy) &= (D+2F)

VT=H_72<_”_+ He \ H2 b ol

i 2 3tgoc/ tga \ 2 6iga

rae H:— KoHeunas riay6uHa TpaHileH, M; b —IHUpHHA AHA TpaH-
men, M; ¢ — Yroa oTKoca GopTa TpaHlled, rpaiyc; [ — YKJIOH TpaH-
meH, %o. 3HAKOM «+» YYHTHIBAIOT JONOJHHTEJbHEBI 06beM mnopo-
Abl B TOPLOBOIl YaCTH TPAHIIEH; 3HAK «—» HCHOJB3YIOT B T€X CJY-
yasx, KOT4a TpaHIlIes NPHMBIKaeT K oTpabOTaHHOMY NPOCTPaHCTBY.

O61eM oTAenbHOH HAKJIOHHOH moJayTpadHwen (M%) Ha Kocorope
(puc. 4.37)

AR s (h—i”>,

T g 3
rae 4b-—BeicoTa moApsiBKH (Gopra) mnoayrpaHiued, M; i — pas-
HOCTb OTMETOK HauaJjga H KOHIA MOJYTpPaHLIeH, M.
p=1/(ctg B —ctga),
rjie p — yrosJ oTKoca KOCoropa, rpaiyc.

O061peM HAKJOHHOTO BHYTpPEHHero cbhbe3ia (M®), pacioJoxKeHHOrO
Ha pabouem Gopry Kapbepa (puc. 4.38)

Vn,c= bhr2/2[,

rupe hy — Pa3HOCTE OTMETOK HayaJa H KOHIla ¢be3aa, M.

O6beMm paspesHoit TpaHulen (M3) mpH MOCTOAINHOM €€ CeUeHHH
(puc. 4.39)

Vpr= (b4-hyctga)hyLp,

rae hy — BBICOTA NOATOTABJIHBAEMOro YCTYMa, M; o — YroJq OTKoca
ycryna, rpanyc; Lrp — miuna paspesHoil TpaHIleH, M.
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Puc. 4.38. Cxema K pacyery ofbema HaKJOH-
HOTD BHYTDEHHETO Cbhe3fa

Puc. 4.89. Cxema K pacuery ofbeva pas-
pesHoll Tpanllen

O6bem o6uiefl KanuTaJpHOW TPaHIUEH BHELIHEro 3aJIOKEHHS
{M?) ¢ He3aBHCUMBIMHU BHIXOJAMH NyTe§l HA NOBEPXHOCTH

, Hn b Hn 4 ; y
Voﬁ = <_+ )+_T‘(H12+H22+---+H2m~1)v
2 3tga 24
rae # — 4HCJAO TOPH3OHTOB B TpaHuuee;, H,, Hq, ,.., H.-y — raybu-

Ha m-r0 TOPH30HTA B TpaHllee, M.

O06beM ropHO-CTPOMTENbHBLIX paboT IpH  BCKPHITHH Kapeepa
BHYTPEHHHMH TpaHIUEAMH CKJIAJbIBA€TCS H3 CyMMH 00BeMOB OJf-
HOYHRIX TpaHIUeid MOJHOro NpoQuIs, Kaxkiash H3 KOTOPBIX BCKDBLIBA-
€1 TOJBKO OAHH YCTYN; JAONOJHUTeNbHOrao ob6beMa HoJdyTpaHiuei,
pacnonaraeMux HEa GOpTYy Kapbepa H CBASBIBAIOWHX TPYHIBl TOpU-
30HTOB € MOBEPXHOCTLIO; JOMOJNHHTENBHOrO obbema paboT no pas-
Hocy (pacuiupeHu0) 06opTa B CBSA3M C PacHno/oXKeHHEM Ha HeM
TPAHCNIOPTEBIX KOMMYHuKauuii. Hanpumep, obpeM BuyTpenHeii o6-
Hlefl KaNWTaJbHON TpaHwen (M°®) paBeH:

By [ b ~ Ny g )
Vs =2 [ LW pp2 | = e,
0T e Z ' +3tga52 ‘ }

rjne h, — BBICOT@ {-TO BCKpHIBAEMOIO YyCTyna, M; ky — Ko3QQHUHEnT
YAJUHEHHS TPacChl; os — Yroa oTkoca Oopra TpaHmed, rpaayc;
¢ — NONpaBKa, YUHThIBawuias pesjbed MOBEPXHOCTH TIOPHO-CTPOH-
TeabHBIX palorT.

O06beM KanHTaNbHOH TPAHUIEH B YCAOBHAX CJAOXKHOMO pesbeda
{M?) MEeCTHOCTH ONpefessiloT METOA0M Be€PTHKAJbHLIX fapaJedb-
HBIX CeUeHui:

e e

n—1r



rae S;, S ..., S,—nJoWaAH NoNepeyHHIX CeYeHHH TpaHUIeH
B XapuakrepHblX Mectax mpoduas, m?; [y, Iy, ..., l,_y — paccTosiius
MeXAY OTACNbHBIMH MONEPEYHBIMH CEUEHHSIMH, M.

4.7.3. CNOCOBbI MPOBENEHUA KANMMHUTAJILHBIX U PA3PE3HBIX
TPAHIHER

Cuoco6el npoBeAeHHsT TpaHIIeH 3aBHCAT OT CBOHCTB paspabarbiBae-
MBIX NOPOR, PasMepoB TpaHLIell H IPHMEHSEMOro IIPOXOJYECKOro
obopynoBalius.

ITo naAM4uI0 HIM OTCYTCTBHIO TPAHCHOPTHBIX CPEACTB pPasAuya-
10T: OecTpaicnopribie CMOCOOH ¢ pa3MellleHHeM MOPOIL HA 6oprax
TpaHtilex; TPAHCHOPTHBIE C BHIBO3KOH MOPOJABl HA OTBAJbI; KOMOHHIH-
pOBaHIiible ¢ YAaCTHYHBIM NPHMEHEHHeM TPAHCIHOPTHBIX CPEJICTB; 110
pacnoJioxeHuo 3abod NpH TNPOXoJAKe TpaHIeHd-— ¢ TOPLUOBBIM 3a-
GoeM; ¢ 60KOBBIM 3a60eM; Mo cxeMaM NpoBeleHHs] — OJHUM 3a60eM
cpasy Ha BCIO ryOHHY; HocldofiHo. IIpuMeHSIOT TakxKe CHOCOOb
IpoBeJeHHsl TPaHLeEeHd ¢ MOMOIIbI0 KOJECHBIX CKPeNepoB, ¢ IpuMete-
HHeM CpeACTB THAPOMEXaHHW3allHH HJd MAaccoBBIX B3PHIBOB i
BEIOpOC.

BecTpaHcnopTHLIA cnocob mpoBefeHHs] TPaHHIEd C HCIOJb3OBA-
HHeM [parjafHoOB MPHMEHSIOT B MSTKHX NOPOAAX B IEPHOL CTPOH-
TeJbCTBA Kapbepa. OCHOBHBIMM TEXHOJIOTHYECKHMH CXeMaMH fBJIS-
IOTCA: C pa3MelleHHeM MOpOABl HA OXHOM OOpTY TpaHIIeH, C pasMe-
tieHneM nopoAbl Ha o6oux OGopTax TpaHiIeH, ¢ INepedKcKaBapuew
HOPO/IbI.

[Tpu mpoBeneuuu TpaHweil aparnaiinamu (puc. 4.40) skckaBarto-
pPBI MOTYT IlepeMeliaThcs M0 OCH TPaHIUEeH HJH 3UraaroobpasHo.

Ilnst 3¢ ($eKTHBHOTO NpHUMEHEeHHs] JaHHBIX TeXHOJOTHUECKHX CXeM
pabouyde mapaMeTpbl ApargadHOB NOJKHB COOTBETCTBOBATH pa3me-
pam TpaHuieil ¥ OTBAJOB NyCcThX Nopoi. B 3THX ycioBHAX ray6GuHa
Tpanuwen frp, He AOJKHA NpeBBIIAThL TMYOHHB YepHaHHsS 3KCKaBa-
Topa Hy, 1.€. Hip<CH,, a BbicoTa oTBana Hor I0MKHA OBITH MEHb-
1e BLICOTH pasrpy3ku skckaBatopa Hp, T.e. Hor<<H,.

Mexandyeckue JIOTIATBl 3HAYHUTENbHO pexe NPUMEHSIOT B Oect-
PAHCIIOPTHBIX CXeMaX MNpPOBeJeHHs TpaHUIell H IJaBHRIM 00pasom
TpH MJOTHBIX FODHBIX MOPOAAaX. B 3THX ycJOBHAX MeXaHHYeCKHe
Jonatsl pasMellaioT Ha JHe TPaHIIeH ¢ NepeMelleHHeM 3IKCKaBa-
TOpa BJOJb €€ OCH U C pa3MellleHHeM NOPOAH Ha oboux Goprax
Tpanmen (puc. 4.41).

Kpome TOro, MexaHuueckue JIONMATH HCNOJB3YIOT NPH NpoBeje-
HUH ToJyTpaHiuefi Ha Kocoropax (puc. 4.42) ¢ noApuIBKOH MO Beei
HIEPHHE HUKHEro OCHOBAHHS MOJYTPAHLIEH H C YACTHYHON MOAPBIB-
KO ¥ HACBHIIBIO HHXKHEr0 OCHOBAHUS INOJYTpaHUIEH.

B nepsoM ciyuae BEICOTA TMOAPBIBKH MOJYTPaHIIeH (M)

hn= 'lp,by



Puc 440. BecTpancmopTHOe NpOBeleHHe TPaHIUIeH APATJAfiHOM C TmepeMelle-
HHEM,
a — BAOJNbL OCH TpaHIl~H 6 — 3HraarooGpasno [/ 2, 3 — TPaeKTOPHSI JBHIKEHHS

tgatgh |
tga—1tgp
o, ~——YyroJ OoTKoca 6opTa MoJyTpaHIleH, rpapyc; p— yroa HaKJOLA
KOocoropa, rpaaye.

IIpn manuO#l cXeMe BLICOTA pasrpy3ku (M) 3KCKABATOpa LOJXK-
Ha OBITh paBHa:

_ Y oy lev—tgh
f,=b ‘/kp2 &Y gy ieh

roe = b —IHMpHHA OCHOBAHHA TNOJYyTpPaHLIEH, M;

paauyc pasrpysku (M)
RQ=HP Clg5+0,5b,

rae k, — Kos(h@HIMeHT Pa3puIXJeHHsl I[OpOA B OTBaJje; y
0TKOca 0TBaJa, rpaiyec.

MaxkcuManbnast IUHDHHA MNOAPHIBKM (M) BO BTOPOM Cayuae
paBHa;

X = bkp(ctg y—cigB)
14+ Vetgy—ctga

[lpu tpaHcnopTHEIX crocoGax NpOBeAelHs TpaHIIel NPHMEHSIOT
OJHOKOBIIOBbIE H MHOIOUEpPHAaKOBHIE 3SKCKAaBATOPH ¢ BLIBO3KOR
MOPOABI KEJNE3IHOJOPOKHBIM, aBTOMOOHJBHHEIM W KOHBelepHEIM

yrogs
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C UACTHYHOH MNOAPBIBKON H HACBIILIO

TpancnoproM. HauGoaee uacto mpu TpaHCmopTHHIX crmocofax IpH-
MEHSIOT MeXaHuyeckue Jjgonatol. Ilpu npoBemeHuWH TpaHuell ¢ Hc-
[0JIb30BAHHEM 2KeJe3HOJIOPOXKHOro TPAHCHOPTa H MeJonmaT HpH-
MEHAI0T TeXHOJOrHYecKile c\eMbl, NpUBeJeHHble HA puc. 4.43. Hau-
Gosee adexTuBHA cxema ¢ BepxHeH MOrpys3KoH, KOrjaa Kejae3Ho-
JOpPOXHBIE NIYTH pacnoJsarawpTtcss Ha 6opTy TpaHwen. B stom cay-
yae NPHMEHSIOT MEXJONATH ¢ VAJHHEHHBIM pabouum obopyaoBa-
uuem (IKI-4Y, IKI-6, DKI-12,5Y). Huxuas mnorpyska MeHee
spdexTuBra H3-32 Ko3DOHIMEHTA HCIOAB30OBAHHA 0O0PYIOBAHHS.

[Ipu Goabwofl raybuHe KanuTadAbHOH TPAHUIEW €€ NpOoBejeHHe
OCYIIeCTBJISIOT NMOCJAolHO. B 3ToM ciayuae BeICOTA CJOS NJA 3KCKa-
BatopoB IDKI-5A u DKI-8II cocrasiasier coorBeTCTBeHHO 3—3,5
" 4,5—5 M.

Ilpn npoBeneHHM TpaHUIed MeXaHHYECKHMH JoaTaMH ¢ TIIO-
rPY3KOH B aBTOCAMOCBAaJbl B OOJBUIMHCTBE CJAYyYdeB MNPHMEHSIOT
HHXKHIOIO NOTPY3Ky, TaK KaK MaHEeBPEHHOCTb aBTOTpaHcHopra obec-
IleYynBaeT BLICOKYIO 3((eKTHBHOCTb HCIOJBb30BAHHA 3KCKaBaTOPOB.
B 3ToM ciayuae aBTOCaMOCBAaJILI NOJ MOTPY3KY NMOJAIOTCA MO KOJb-
LeBOH M TYNHKOBOH CXeMaM.

ITpumensitoT Takxke KOMOHHUPOBAHHYIO INMOTPY3Ky MOPOAB!, KOT-
Jla BepXHfAS YacTh TpaHIled oTpabarblBaeTcsi ¢ BePXHEH NOTPY3KOH
B 2KEeJE3HONXOPOKHbBIE COCTaBBl, a HIXHASA —C HHXKHell mNorpyskofi
B aBTOCAMOCBAJHI,

Ilpu Goabmux o6beMax MPOXOAUECKHX PabOT B MATKHX TOPHEIX
NOPOAAX HCIOJb3YIOT POTOPHBIE 3KCKABATOPH B COYETAHHH € KOH-
COJMIBHBIMH OTBasiooOpasoBaTensiMu (puc. 4.44), JEHTOUHBIMH KOH-
BefiepaMil WJH 2KeJe3HOAODOXKHBIM TpaHcnoproM. JIAs yMmenbiienns
CPOKOB CTpOI’ITeJIbCTBa KapbepoB U TIOBLIIMIEHHA noxasareJieii npo-



a 5 Puc. 4.43. TexHONOTHYUECKHE CXEMBI

NpoBelleHNA TpaHulelh Mexjomatoft ¢

,-LD +E:]+ HOrpy3Ko# B JKEJIE3HO 0P 0K HE
TPaHCnopT:

a--¢ HAXHEX TNOrpyskol Ha OAUH TYNHK;

6 —TO Xe, HA ABa TYINHKA; 8 — nochoiiHo ¢

BepXHeH MNOrpyskoi, R, — pajnyc BpalkEHHA

Ky30Ba sKcKaBaTtopa; H — rayGuna tpauilieH,

e — GeaonacHoe pacCTOAHHE MEXAY TpaRC-
NOPTHBIM CPEACTBOM H KOBHUIOM 3KCKABaToOpa
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XOAUeCKHX paloT HCNOJAB3YIOT PA3JIHYHBIE coueTaHHA BecTpancnopr-
HHX W TPAHCNOPTHBHIX CIocoGOB npoBejeHHs TpaHuwed. Hanpumep,
AparJyaiiHamMu oTpa®aThiBAlOT BEPXHIOK 4acTh TpaHIen ¢ pas3Melie-
HHEM TOpOJbl HAa OJHOM H3 ee OOpPTOB, a HHXKHIOI 4aCTb — MeXJO-
NaToH ¢ HHXHeH NOrpysko# B TPaHCIOPTHBIE CPeACTBA.

[Ipy mpoBeneHHH KamuTajbHOHl TpaHilen ¢ GOJBLUIOH KOHEYHOMH
raybunoii (60—80 M) ee monepeyHoe ceueHHe pa3feNfAT Ha CJOH,

Puc. 4.45. Cxema npoBefeHHsl KanuTaabHOM TPaH-
men ¢ GoJsibliofi KOHEeuHON IiyCuHOH:

15 — nopapok orpabotku caoes; H, H, H;— Bricota
cjloeB; b, — UIHPHHA MJIOWIARKH

bt



KOTOpbie pa3pabaThiBalOT B Noc/e10BaTe blloM nopsiake (puc. 4.49).
Bricota ci10s B 3TOM CcAyuyae, Kak MpaBHJIO, COOTBETCTBYET BHICOTE
ycryna npu paspaboTke BCKPBIBAEMOTO MeCTOPOXKIeHHS.

4.7.4. TEXHHKO-9KOHOMHYECKHE NMOKA3ATEJIH NPOXOAKH
TPAHIUEN

CKOpOCTb NpOBefeHHs KAaNUTaJbHBHIX H PAa3pPe3HBIX Tpailliell 3aBH-
CHT OT CBOIiCTB pa3pabaTniBaeMbIX NOPOA, PA3MePOB TPaHILel, NpH-
MeHsieMOH TeXIOJOTrHYeCKOH CXeMbl MPOXOJAKH H MPOH3BOAUTENbIO-
CTH TOPHOTO H TPaHCHOPTHOrO 060pyaOBaHUS.

B Taba. 4.4 npuBeleHBl TeXHHKO-3KOHOMHYECKHE TOKAa3aTeJH
nanbojiee  pacnpocTpaHeHubX cnoco0OB TNpoBeleHHs TpaHIIed B
CKaJIbHbIX TOPHBIX MOPOAAX.

OT ckopocTH mpoXOAKH TpaHilell 3aBHCAT MNPOAOKHTENABHOCTb
BCKPBLITHS H MOATOTOBKHM pabOyHX TOPH3OHTOB, HaJHYHE AOCTATOU-
HOro ¢poHTa BCKPBHIUIHBIX H A06bI4HbIX pabor, CKOPOCTb MPOXOAKH
TpaHuled BJHAET HA CPOKH CTPOHTENbCTBA Kapbepa H BO3MOKHYIO
IPOU3BOACTBEIINYID MOLLHOCTL MPEANPHSATHS.

Ta6nuna 44

OpHeHTHPO-
[lonepeuHoe CxopocTh BOUHBIE 3a-
CnocoG NpOXOAKH H KOMILJIEKC upnHa cedeHue NIPOXOAKH TpaThl Ha
oGopynoBanus TPaHILeH, | rpapwe, TpaHIIeH, HPOXOLKY
M " Mm/mec 1 M TpaH-
wey, pyeé.
ABTOMOOGHABHBIA TPAHCHOPT
C KoJablleBO# cxeMoi noabesna
aBTOCAMOCBaJja:
IKTI-5 u BenA3-540a 29 350 200210 320—360
JKI-8U u BenA3-548A 29 460 2560—300 440—480
C TynuKoBOH cxemo#l mnoabesna
aBTOCAMOCBaJa:
IKT-5 u BenA3-540A 25 280 200—220 260—300
IKI-8U 1 benA3-548A 25 420 240—280 400—480
KenesnoAOpOXKHBHN TPAHCOOPT
CujioliHbiM  3a00eM ¢ HHXKHEH
HOTPY3KOH Ha OAMH 3a00#l:
IKr-5 u BC-80 16—24 | 200—420| 110—150 250—500
IKTI-81 u BC-100 19—30 |260-—560| 180—200 300—670
CnaownsiM 3a6oem aByms 3Kc- | 20—22 [ 220—350( 180—200 450-—800
kaBatopamu DKI'-5 u BC-80
CnaownsiM  3a6oem ¢ BepxHeir | 20—22 |240—300| 220260 360—400
norpyskoit OKI'-6, 3Y u BC-100
TTocaofino ¢ mapannennHO# BbI-
eMKOH CJIOeB JBYMS-TpeMsl 3KC-
KaBaTOPaMH
3KI'-5 u BC-80 20--22 |220—350] 200—220 250—420
DKTI-81 u BC-100 2224 |300—420| 360—400 350—500




4.8. BCKPbITHE KAPbEPHbBIX MOJIEN

4.8.1. KJIACCH®HKALHUS CNOCOBOB BCKPbITHSA

Ilon BCKpHITHEM KapbepHOro HoJs NOHHMAIOT IpPOBeAeHHEe TOpHO-
KallMTaJbHbBIX BHPabOTOK, ¢ MNOMOLIBIO KOTOPBIX OCYLLeCTBJASIOT
TPAHCIIOPTHYIO CBsA3b palouMX TOPH3OHTOB Kapbepa C MNyHKTaMH
[pHeMa TOPHOH MacChl Ha NOBEPXHOCTH H 00ecleyHBalOT BO3MOXK-
HOCTb NPOBEAEHHS FOPHO-NIOAIOTOBHTE/IbHBEIX BHPAGOTOK. JTa CBA3Db
MOKeT ObIThb JOCTHIHYTA C NMOMOILIbIO KANUTAJBHEIX Tpanwed H pas-
Pe3HBIX TOHHeJeH WM IUTOJIeH ¢ PYAOCHYCKaMH, BEDTHKAJIbHHX HJHU
HAKJOHHBIX IIAXTHHIX CTBOJIOB.

Bribop cnoco6a BCKpBITHS SBJASETCS OJHHM M3 TJIaBHBIX pasje-
JIOB TEXHHYECKOro NpPCEeKTa H 3aBHCHT OT TakKuX (PaxkTopoB, Kak
pedbed MeCTHOCTH, CTENeHb pa3BelaHHOCTH U YCJAOBHA 3aJieraHus
MECTOPOXJEHHS, HHAKeHePHO-TeOJOrHUeCKHX M TOPHO-TeXHHUECKHX
yCJOBHI.

Kanurtanpuole Tpaullled pacnoJsaraloT Kak B CTalHOHAapHOM IO-
JIOXKEHHM MO rpanuulaM KapbepHOro IoJf M HCIOJAb3YIOT HX B Te-
YeHHe BCero CPOKa CyLIeCTBOBAHHS Kapbepa, TaK H B HeCTalHo-
HapHOM, T.€. Ha oJHOM H3 pabouHx 6OpPTOB Kapbepa H HO Mepe ero
yrayO0JeHusl UM YTOUHEHHSI KOHTYPOB NEepPHOAMYECKH MepeMellaloT.

YcaoBusi 3aeraHiss MeCTOPOXKIAEHHSA M ero INapaMeTpel OKa3bl-
BalT BJAHsiHHe Ha BbIGop cnocoba BckpbiTHA. Kak npasuJo, noJjorue
NJ1AaCTHl BCKPBIBAIOT BHELIHMMH KalUTAJAbHHIMH TPAaHIIESMH, a Ha-
KJIOHHBIE U KDYThi€ — BHYTPEHHHMH,

VHxKeHepHO-reoJoTHYeCKHEe YCJIOBHS 3ajeralds MECTOPOXKAEHHSA
BJUAIOT IJaBHBIM 06pa3oM Ha MeCTO HPOBeLEeHHS TODHO-KallUMTaJb-
HblX BhIpabGorok. [locaeanne pacmosaraipoTt B nHauboJsiee yCTOHUMBBIX
Nopojax ¢ MHHHMaJbHOH 0OBOAHEHHOCTHIO.

K ropHo-texHuyeckHM (axKTopaM OTHOCATCA: THI H pasMepH
npuMeHsieMoro npu pa3paboTKe TOPHOTO H TPAHCIOPTHOro o000py-
JOBAHHA, NapaMeTphl NPHHATOHR cucTeMBl pa3paloTKy, BeJHYHHA
IPy30NOTOKOB H T. 1L

Bo Bcex cayyasix npuHATHI crnoco6 BCKDHITHS JoJKeH obecrme-
uyHBaTh BBICOKYIO Oe3omacHocTb padoT, YCTAHOBJEHHYIO TeXHHYe-
CKHM TNPOEKTOM IPONYCKHYIO H HPOBO3HYIO CIIOCOOHOCTh BCKDBLIBAIO-
IIuX BBIPabGOTOK, MHHHMAJbHBIE CDOKH CTPOHTENbCTBA Kapbepa H
MHHHMAaJlbHbIe TPHBEJeHHbIE 3aTpaThl Ha pas3paboTKy MecTOpOXK-
JeHus.

Pasauunbie npupoAHble YCAOBUS 3aJeraHus MeCTOPOXKIEeHHH Do-
JIe3HBIX HCKONAeMBEIX M Pa3HooOpa3Hbfl THINOpa3MepHHId pAL NpH-
MEHAEMOr0 TOPHO-TPAHCIOPTHOro 0GOpYAOBAHHA NO3BOJSIOT IIPH-
MEHSITh PasJHYHbIE CHOCOOB BCKPHITHSI KApbePHBEIX NOJeH. DTH CrO-
coOBl KJacCHMUUHPYIOT IO HAaJHYHIO, [OJOXKEHHIO, KOJHYECTBY,
Ha3HAYeHHUIO W BHJY BCKPHIBAIOWIIX BEIpadoTOK (Tabm. 4.5).



TaGaunua 4.5

Kaaccudikanuotinhie npuadaki

Kaace

BCKDBITHSA Péi:;::;?u:u;"\'ﬂ IToaoxenne BCKPBIBAOWHX KonnuecTRO H Ha3zHaueHHe
3 BLIPaGOTOK BCKPLIBAIOWIMX BbIpaGOTOK

BLIPaGOTOK P e m paboto

. Oraeabuble.

. I'pynnosue.
ITapuwie.
O6uue.
OtzenbHble.
I'pynmnosble.

. TTapHsle.
O6uue

. Kpyrnie
CMerianuble Paz/nuHble coyeTaHus oc-
HOBHHBIX CHOCOGORB

1 Kanuraabnsle Buemnue
TpaHLIen

BuyTpennne

Ut 00 10 e W 1O

II IToxsemunie rop-| ['opnsonTanbHbe 1. Hltoabin.

Hble BBIPA(OT- 2. ToHHem.

KH Hlaxtiibie CTBOJILI . Beprukanbusie,
. Hakaonusle

DD s

I Becrpanweiinoe | Bekpsipatomue  Bhpabor-| BekpniTne 6Ges  mposefe-
BCKPHITHE KH OTCYTCTBYIOT HHSI BCKDHIBAIOLIHX BHIpa-
6oTOK

v Kom6unuposan- | Coueranne tpanmeiinoro| 1. BecTpanurefinoe Bckpwl-
HBle  CrnocoObl | BCKPHITHSL ¢ OecTpaHllefi-| THe NMOPOAHBIX YCTYIIOB H
BCKDEITHS HBIM H ¢ T[OA3eMHBIMH| TpaHIIeiiHOe AOGLIYHBIX.
ropusiMy BhipaGoTkamu | 2. Tpanilefinoe BCKphiTHE
IOPOAHEIX YCTYIOB H ec-
TpaHlIefiHoe AOCOGBIYHBIX.

3. TpanwefiHoe BCKpLITHE
NOPOXHBIX YCTYNOB M MOJ-
3€VHBIMH BbIpaboTKaMu
NOOBIYHBIX,

4.8.2, BCKPBITHE KAPbEPHBIX NOJIEXW BHEIITHHMHU
KANUTAJIbHbBIMU TPAHUIESAMH

Bremnne xanuraJbHble TPaHIIeH NPHMEHSIOT JUIST BCKPBHITHA I0JIO-
I'HX MECTOpOKAeHHIi, 3ajeraioliux Ha CPaBHHTEJbHO HeO0JbUIOH
ray6une. Uucsio TaKHX Tpanuleil H HX PacnojoXKeHHe OTHOCHTEJbHO
KOHTYpa Kapbepa ONpeledsiOT C YYeTOM pAaclOJIOXKeHHS! NPHEMIBIX
HYHKTOB MOJE3HOTO HCKONAeMOro ¥ OTBaJOB NYCTHIX NOPOJ, Heo6xo-
JHMOCTH PacCpefoTOYeHHS I'PY30MOTOKOB M AOCTHIKEHHS MHHHMAJb-
HBIX 00BEMOB TOPHO-CTPOHTENBHBIX paboT. Baarodgapst csoeft mpo-
CTOTE M HAJEXHOCTH CHOCOo0 BCKPBITHS BHEITHHMHM KaNHTaJbHBIMA
TpaHIUesIMH TIOJIyYHJ IIHPOKOE pPacnpocTpaHenue.

[Ipu BCKDHITHH KapbepHOTO MOJS OTAEJbHBIMH BHEIUHHMH KalH-
TaJbHLIMH TpanuleaMH (puc. 4.46) co31ai0T TPaNCHOPTHRIA AOCTYN
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Puc 4.47. Cxema BCKpEITHSI Kapbep-
n HOTO NOJIST BHELIHMMH TPYNMOBBIMH
KanHTaJbHBIMH TpaHIIes Vi
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Puc 446 Cxema BCKDBITHS KapbepHOTO MOJfA OTAENbHBIMH BHEUIHHVI KanHTa.b-
HbIMH TpaHUIesMH

I — ua oborarureabuyio ¢abpuxy, // — Ha oTBan

K Kaxjaomy ycryny. Ilpn naHnoMm crnocobe BCKpBITHS 33 KamKablM
YCTYIOM 3aKpemjsieTcst TPAHCIOPI, H TPY30NOTOKH TOPHOI Macchi
HOJHOCTBIO paccpeJoToueHbl. ITO co3AaeT 6/aronpHATHBIE YCJIOBHSA
AJA OopraHu3alHU TropHbIXx pabGoT Ha Kapeepe. OpHako npu 60Jb-
LIOM YHCJIE YCTYHOB Il1a Kapbepe 3TOT ¢loco6 BCKPBITHS XapaKTepH-
3yerca 6oJblILM 00BbEMOM FOpHO-KaNHMTaJAbHBIX pabor. B ycaoBusax
PaBHHHHON MeCTHOCTH OTJeJbHBIMH TpaHIUeSIMH BCKPBIBAIOT 2—
3 ycryna,

BexkpoiTHe KapbepHBIX NOJEH TPyNINOBHIMHY BHEIIHHMH KalHTalb-
HbIMH TpaHuesMH (pHc. 4.47) HCHOAB3YIOT NpH paspaboTke MoLl-
HBIX TJIACTOB I0JIE3HOIO HCKOMAeMOro ¥ MOKPBLIBAIOUINX BCKPBILIIHBIX
nopox (yrojbHble MeCTOpPOXKIeHHs). B sToM cuayvyae oTpgenblibie
IPYHIBl YCTYNOB (BCKPBHIIIHBIX M AOOBIYHLIX) BCKPBIBAIOT He3aBHCH-
MBIMH JApYyr OT JApyra TpaHuiesiMH. ['Dy3onoTOKH 1ODOABI H IIOJE3-
HOTO HCKONAaeMoro IpH 3TOM pPaccpeJOTOYEHBl U HMEIOT HEe3aBHCH-
MBIl BBLIXOJ HA JHEBHYIO MOBEPXHOCTb, YTO MO3BOJSAET HCIO/b30BATh



pasnuuuble BHABI TPAHCNOpTa Ha BCKpbilie (KOoHBeHepHbIH) W 10-
Oblue (2KeJe3HOLOPOKHHI).

BcKkpoiTHe Kapbeplbix noJiedl MapHBIMH BHEIIMMH KallTaJbHH-
MH TpaHuleAMH (pHc. 4.48) NMpUMEHAIOT AJS opranusanui NOoTOYHO-
ro ABHMIKEHHS TPaHcnopra npu 6oJabMIOM Tpy30060poTe Kapbepa.
B nanHOM cjyyae NOPOXHHE H TpYKeHBIe COCTABH  IOCTYMAIOT
B Kapbep U BBIE3XKAIOT MO pa3HbIM TpaHilesM, Kak npasuio, xaxaas
Tpanuless IBJAAETCS OAHONMYTHOH, IO3TOMY CTPOHTEALHHIT ob6beM
TAKHX TpaHlIell JHIIb He3HAYHTEJbHO NpeBhilllaeT O06beM OT/eb-
HBIX TpaHuieil. BekpoiTHe TapHBIMH TpaHUIESIMH NPUMEHSIOT TpH
3HAaYMTENbHON AJHHE KapPbePHOIO MOoJs.

O6mune BHemHHe KanuTa/JbHBle TpaHuwed (puc. 4.49) npumens-
IOT AJ1 BCKPBITHSA NMOJOTHX H HAKJOHHBEIX MECTOPOX/JAeHHH Ha raybu-
ny ne Gosmee 60—80 m. Tpanluen npu BHelllHeM 3aJIOJKEHHH OOBIUHO
pacnonaraioT Ha Qaanrax KapbepHOro moJsl.

4.8.3. BCKPbITHE KAPBEPHbBIX MOJEW BHYTPEHHHUMH
KAINMUTAJIbHBIMH TPAHUIESIMHU

BHyTpeHHHe KalUTaJbHBIE TpPAHINEH MHCHOJb3YIOT IPH BCKPBITHH
HAKJOHHBEIX H KDYTBIX MECTODOXKJAeHHI Ha Kapbepax ¢ O60JbHION
KOHeuHOH ray6uHoii. O6beM BHYTPEHHHX KalHUTaJbHBIX TpaHUIeH
3HAYUTEJBHO MeHbIle, UYeM BHEIIHHX, TaK Kak yacTb o0bema BHYT-
peHHHX TpaHueHd BXOAHMT B 00beMbl BCKPBIIIHHIX paboT.

CrniocoGbl BCKPBITHSI KapbepHBEIX MoJielt OTAeNbHBIMH, TPYNNOBHI-
MM M TapHBIMH BHYTPENNHMH KaNUTaJdbHBIMH TpPaHLIEsIMH Xapakre-
pPH3YIOTCS JOCTOHHCTBAMH H HeJAOCTAaTKaMH, NPHCYLLHMH cliocobaM
BCKPHITHS aHAJOTHUHLIMH BUIEHIHHMH KaNUTAJAbHLIMH TpaHUIeSMHA.
Oraenblible BHYTpeNHHE KamuTaJbHEle TPaHIIEH NPUMEHSIIOT IpH
BCKDBITHH HerayOOKHX KapbepHbIX moJjell. I'pynmoBble BHyTpeHHHe
1paHlied HCNOJbL3YIT ApH O0JbIION MOIIHOCTH NMJIACTOB HOJE3HOTO
1ICKOMAaeMoro ¥ MOKPBIBAIOIIHX BCKPHIMIHBIX NOPOA, paspabaTbiBae-
MBIX 3HAUHUTEJABHBIM KOJHUECTBOM (LIECTb — BoceMb) ycrynos. Ilap-
HBle BHYTpelHIle KalHTaJbHble TPaHIUIeH HCIOJB3YIOT IS CO3JaHHS
B Kappepe MOTOUHOIO ABHXKEHHH TPAHCMOPTHBIX CPEACTB.

HauGoJplitee pacnpocTpaneHye Ha riyBbOKUX Kapbepax MOJYUYHJI
cnocof BekpHITHS ofuiefi BuyTpeHHell Kamutanabnol Tpanileel
{puc. 4.50). [danuwit cmocod NpUMEHSIOT TakKxe MPH BCKPBHITHH
HaropHbIXx KapbepoB. DBHyTpeHHee pacnocoxeHHe KalnHTaJIbHOHR
TpaHUIed SIBJSIETCS BO3MOXKHBIM IpPH J0CTaTOYHOH yCTOAYHBOCTH
6opToB Kapwepa. IIpu nanHOM crnocobe BCKPBITHA TPY3OIOTOKH CO-
CPEOTOUeHBl 10 HAMpaBJeHHI0 H KOMMYHHKaUHSM HelNocCpeiCTBeH-
HO B KanHTaapHOH TtpaHwee. [loctomHctBoM cmnocofa ABJasgeTCS
MHHHMAaJBHBIH 06beM TOPHO-CTPOUTENBHBIX pador.

BuyTpenHioio KpyTylo TpaHueio (puc. 4.51) npoxoadaTr Ha ogHOM
u3 ero Hepabounx 60PTOB Kapbepa U o6OpYAYIOT MJA NoxbeMa rop-
o4 Macchl HAKJIOHHBIMH MNMOJAbeMHHKAMH — CKHNOBBLIMH HJIH  KOH-



LI LN LA L LD LS NN I LN |

[ b A [T I I T O IV P 6 A

r/
Ao VI

T (it
\ Puc 448 Cxema BCKDBHITHA KapbepHOTO
noss BHEUWIHHMH NapHBIMH KamHTaJbHBIMH
F—J TpaHIIeAMH

=15

[N ILR! HIII 1 Sr ’ ‘(

I — B kapbep, I —ua dabpuky u Ha OTBal

1 [TZ%

I!"”'f'i'l"'“l"llll

]H!Illll[ll!ll!ll[”[Hllllll{I

Puc 449 Cxema BCKpPHTHA Kapbepa 06-
meff BHeIHell KallHTaJbHOH TpaHllee
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BefiepHHIMHA. CTpOHTebHBIH 006b€M TAaKHX TpaHUIeHd OTHOCHTEJIBHO
HeOOJbUION M H3MEHsIeTC B 3aBUCHMOCTH OT pasHoOCTH yIJ/JIOB Ha-
KJOHA Tpacchl NMOLBEMHUKOB H morallenHss OoptoB kapbepa. [lpu
BCKPBITHH BHYTPEHHHMH KPYTBIMH TpallleAMH NOPHMEHAIOT KOMOU-
HUPOBAHHBIR TPaHCIOPT.
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CoueranHe BHEIIHHX H BHYTPEHHHX KalHTaJbHBIX TpaHLIEH HC-
NOJIB3YIOT Ha TJHYOOKHX Kapbepax, pa3pabaThiBaiOlInX MeCTOPOKIe-
HHS cJ102KHOH (GopMmbl. OJHHM U3 OCHOBHHIX B&DHAHTOB BCKPBITHS
CMEIIAHHBLIMH KAaNHTAJbHBIMH TpaHIIEsMH SBJSETCH BCKPBITHE
BHEIIHUMH TpaHLIesMH BepXHHX TOPH30HTOB Kapbepa W BHYTPEHHH-
MH TpaHIIeAMH HHXHHX. [Ipu 3TOM BHelllHHe H BHYTpPeHHHE TpaH-

HIeH COCTaBJAIOT Ha Kapbepe eAWHYI CHCTeMY KanuTaJbHBIX
TpaHlIeH.

4.8.4. MNIPUMEHEHHUE NOA3EMHDbIX TOPHBIX BbIPABOTOK
JJ11 BCKPBITHSL KAPBEPHDBIX TOJIEHX

ITogseMubie TOpHEIE BBIPAOOTKH HCHOJB3YIOT AJS BCKPHITHS Kapbe-
pPOB HpH 3KOHOMHYECKOM LeaecO00pa3HOCTH II0 CPAaBHEHHIO ¢ HPO-
XOJKOH KalHTAJbHBIX TpaHIIeH.

HauboJsee yacTo NPHMEHSIOT TOPH30HTAJbHBIE TOPHBIE BHIPAbOT-
KH — ILITOJBHH H TOHHEJNH IJIsl BCKPHITHA HArOpPHBIX MECTOPOXKAEeHHH



Puc. 4.52. CxeMH BCKDHTHS
KapbepHLIX Modiel TOpH30HTaJb-
HHIMH  TIOO3EMHBIMH  TOPDHEIMH
BHIP2GOTKaMH:

] — Kapbep; 2 ==DYROCHYCKH; &
HITONbHS

Puc. 4.53. CXeMBl BCKDHITHS KapbepOB WIAXTHHIMH CTBOJIAMH:
Q — BePTHKAJbHBIMH; 6 — HAK/JIOHHBLIMH; ] — IUaXTHBIE CTBOJBI; 2 — WITPEKU; 3 ~ KOHTYP
Kapbepa

(puc. 4.52). B aTHX yc/IOBHAX IOJIE3HOE HCKONAEMOE MOCTYNaeT Ha
FOPH30HT INTOJIBHH MO BEPTHKAJbHHIM HJH HAKJOHHHM pyAOCHyC-
KaM, NPOAAEHHBIM M3 IITOJbHH O TOPH30OHTA Kapbepa. ToHHeNH
HCNOMB3YIOT JJISt OPTaHH3AUHH NOTOYHOIO ABHXKEHHSI TPaHCIOPTHBIX
CpeacCTB.

B nacrosiuiee BpeMsi Ha psAle KapbepoB CTPAHBI MPEAJOKEHO HC-
NOJb30BaTh HAKJIOHHBIE JXKEJNE3HOJODOXHEIE TOHHENH AJS BCKPHITHS
riyGOKUX TOPH3OHTOB. B 3THX yCJIOBHAX TOHHENH TNPOBOAAT C MO-
BEPXHOCTH HJH C NPOMEXKYTOUHHIX TOPH30H10B Kapbepa HENoCpej-
CTBEHHO B ero pabouyio 30Hy. OCHOBHLEIMH NpPEHMYIIECTBAMM JaH-
HOrO BapHaHTA BCKPBLITHSI SIBJAIOTCA: yMeHbleHHe 06beéMa TOPHBIX
pabor mo pasHocy HepaGouHx GOPTOB Kaphepa B pe3yJbTaTe Co-
KpallleHHs] TPAHCNOPTHHIX OepM M IJIOIMAfOK IJS pas3MeLieHHs Ty-
NUKOB, & TAaKke CYIIECTBEHHOE yBeJHUYeHHe BO3MOXKHOH TIIyGHHB
HOTPYKEeHHS TPACChl KeJNe3HOAOPOXKHBIX MyTeil.

BcKpBITHE BepTHKAJBHEIMH HJH HAKJIOHHBIMH INAXTHHIMH CTBOJA-
Mu (puc. 4.53) npuMeHSIOT NmpH Pa3paboTKe rayGOKHX MeCTOPOK-
Jenu#i, Korza lenecoo0pasHo BHAABaTb FOPHYIO MacCy M3 Kapbepa
Ha NIOBEPXHOCTh C MOMOIIBIO CKHIOBHIX HJH KOHBEHEPHBIX MOQbEM-

HHKOB.

4.8.5. KOMBUHHUPOBAHHOE BCKPBITHE

KoMG6uHHpOBaHHOE BCKPBHITHE NpejcTaBaseT cobolt coueTanne OCHOB-
HBIX CNOCOGOB M NO3BOJAET B HauboJbLIEH CTENEHH Y4ecTb KOH-
KpETHBIE reoJIOTHUYECKHEe H FPOPHOTEXHHYeCKHe YCJIOBHUS 3ajeraHusi
H pa3paboTkH MecTopoxzaeHus. KomOunupoBanumil cnoco6 BKIw-



yaeT JBe OCHOBHBIE TPYMMBI: COYETAHHMS TpaHWEHHBHX cnocoboB
¢ OecTpaBuIefiHEIMH U KOMOMHAUHWIO TpaHIIEHHBIX CHoco6oB €O
BCKPHITHEM MNOJI3€eMHBIMH FOPHBIMH BbBIpaboTKaMu.

BecrpaHiuefiHoe BCKpBITHE MNOPOAHBIX YCTYNOB M TpaHueilHoe
JOGBIUHBIX HCMOJAB3YIOT Ha Kapbepax, pa3pabaTeiBaiOLIHX [OPH30H-
TaJbHbIE HJIHM MOJOTHE MJIAacThl, KOrAa BCKPBILIHBIE YCTyNbl oTpaba-
THIBAIOT JAparJafiHaMH HJd  MHOTOYEPHNAaKOBBIMH  3KCKaBaTOpaMH
HUKHHM YeplaHHeM C pasMelleHHeM o000pynOBaHHS Ha IOBEPXHO-
cry. Jo6euHble yCTYyOBI B 3THX CJAyYasX BCKPBIBAIOT OAHHM H3 TpaH-
HIeHHBIX CNOCOGOB M uallle BCcero BHEIWHHMH KaNHTaJbHBIMHM TpaH-
HiesIMH.

TpaniefiHoe BCKpbITHE NOPOAHBIX YCTYNOB W OecTpaHIieiHoe
JOGBIYHBIX MPUMEHSIOT NpH pa3paboTKe YroJbHBIX MECTOPOXKAEHHH,
NOKPHITHIX nOpoiaMu G6oJabuiol MoLiHOCTH. B 3THX caydasx
BEKpBILIHbIE YCTyNBl BCKPHIBAIOT BHEUIHHMH KaNHTAaJbHBEIMH TpaH-
umesMH, a OTpaboTKy NIJAacToB YIasi BeAyT TOPHBIMH MalIHHAMH
¢ HHXXHHM yeplaHMeM M pa3MellleHHeM MNOrpy3ouyHod M TPaHCHOpPT-
HOM TeXHHKH Ha NOBEPXHOCTH IJacCTa.

Coueranus TpaHHmeAHHX CHOCOG0B BCKPBITHA C NMOJA3eMHBIMH
rOPHBIMH BHIPaGOTKaMH NPHMEHSIIOT NpH pa3paboTke MOLIHBIX Kpy-
THIX PYAHBIX MECTOPOXKAeHHH. B aTux caywadx Ha mepBoM 3Tame
BEPXHIOI0 4aCTb MeCTOPOXKJeHHs pa3pabaTeIBalOT ¢ NpHMeHeHHeM
KOJIECHOTO TPaHCIIOPTAa M C HCIOJb3OBAHHEM KaMHTaJbHBIX H pas-
pe3HBIX TpaHLIe# B KauecTBe BCKpHIBAIOMIMX BhIpaboTok. B nadb-
HefllleM NpH Nepexofe Ha KOMOMHHDOBAHHEIH TPaHCIOPT CPERHIOI0
M HHXKHIOIO YacTH MeCTOPOXK/EHHS BCKPHIBAIOT C MOMOIIBIO TOA3EM-
HBIX TOPHBIX BHIPabOTOK (LITOJbHH, TOHHEJH, LIAXTHBIE CTBOJBHI).

4.8.6. POPMA U NAPAMETPbI TPACC NP TPAHULIEAHOM
BCKPbITHH

Ilpu BBI6Ope crmocoba BCKPHITHS YCTAHABJHBAIOT MECTO Paclooxke-
HHSl BCKPBLIBAIOLINX BbIpAGOTOK H NPOH3BOASIT TPACCHPOBAaHHE KalH-
Ta/JbHBIX TpaHlleld. [Tox TpaccHpoBaHHEM NOHHMAalOT YCTaHOBJIEHHE
HanpaBJeHHs] NPONOJBHONH OCH TpPaHUIeH U ee MOJIOXKEHHE B MJaHe
i npoduae. McxonHbBIM OCHOBAHHEM [J51 TPACCHPOBAHHS KaNHTaJlb-
HBEIX TpaHIlled sABJseTCs KOHEYHoe MoJioxKeHHe OOpPTOB Kapbepa,
u3o6pakaeMblX Ha IJIaHe H30JHHHSMH OJHHAKOBBIX BEICOTHBLIX OT-
METOK € HHTepPBAJIOM, PaBHBIM BBHICOTe yCTyna. BHeluHiolo Tpaccy
NPOBOAAT ¢ NMOBEPXHOCTH A0 TOPH30HTAJH, KOTOPas OrpaHHYHBaeT
BCKpDLIBaeMbIdl YCTYI; BHYTPEHHSAS Tpacca NMPOXORHUT o OopTy uepes
TOPH30HTAJH, OrPAHHYHBAOUIHE YCTYIIHL.

OCHOBHBIMH NapaMeTpaMH TPAacChl KAMHTAJAbHHIX TpaHlieil siBjsi-
IoTCS: BEJIHYHHA DPYKOBOASILEro noabeMa (YKJIOHa), Pa3HOCTb BHI-
COTHBIX OTMETOK HauajJa M KOHIA Tpacch (riy0uHa 3aJI0XKeHHH
KannTajabHOH TpaHUIeH), MHHMMaJbHBIE PajUyChl KPHBOJHHEIHBIX
Y4aCTKOB, Te€OpeTHUeCKass H AeHCTBHTEbHAS NJHHA TPAcCCHL.



Beanunna pykoBojsllero mnoabema (YKJAOHA) KanHUTaJdbHOH
TpaHLUeH 3aBHCHT OT BHJa NPHMEHSEMOr0 KapbepHOro TpaHcrmopra.
Ona BaHAeT Ha CKOPOCTH JBHXKEHHS TPAHCHOPTHHIX CPEACTB H MpO-
AYCKIYIO CHOCOGHOCTh Tpacchl B IpefesNax OrPaHUYMHBAIOUIErO Ie-
perona. Besnynna pykoBoAsiliero HoAbeMa AJS XKeJe3H0JI0POKIIOro
Tpalicnopra

_ Foy — 00 (P4Qup)

o P+Q:p

rie Foy— cHaa TSTH JOKOMOTHBA NPH pPACUETHOH MHHHMAJbHOMN
CKOPOCTH JABHKeHHH, IH; wo,— OCHOBHOe yZIeJbHOe CONMpOTUBJIEHHE
auxkenuto, H/kH; P — noaneli Bec JokoMoTuBa, KH; Qrp— Bec
npuuenHoil yactu noesga, kH.

TeopeTuueckass gauHa tpaccel (M) L, onpenensierca rayGuHol
3aJI0KEHHSI KaNHTaJbHON TpaHUIEM M BeJHUMHON pPYKOBOASMIIErO
noabema:

L= 1000/ 4,

rae H —raybuHa 3a03KeHH KaNUTaJbliOH TPaHIIEH, M.
HeficTBHTeabHas AJHHA Tpacchl (M) B NpUOMHKeHHBIX pacueTax
onpeaenasiercs no QopmyJe

Lq;zkyuﬂlOOOH/ip,

rie Rygn— K03 PUUHEHT YAJUHEHHS Tpacchl (3aBHCUT OT crocoba
NpUMBIKaHHS Tpacchl K pabouuM TOPH3OHTAM).

[lnan Tpacce KanHTajibHOH TpaHIlew CTPOHTCS B TeCHOIl B3aH-
MOCBAI3H C 3JeMeHTaMH MpOJIOJbHOTO Npo(uIs Kapbepa, ero pasme-
pamMu B nJaHe H no rayOuHe, ®opma Tpaccel B IJIaHE CUHTAETCS
NpPOCTOH, eciM OHA HMeeT OJHO HANpaBJeHHE HA BCEM NPOTSKEHHH.
Ecau Tpacca COCTOHT H3 HECKOJBKHX YY4acTKOB pa3HOTO Hanpags-
JEeHHs, TO OHa Ha3bBaercs CJA0XKHON. PopMa Tpacchl BHEUIHUX Ka-
NUTaJbHBIX TpaHIUedl Bcerja NpocTas, BHYTPeHHHX — CJOKHAS.

ITo dopMe B mAaHe pas3iHyalOT TYNHKOBEIE, NETJEBHE, CIUDAJIb-
Hble BHAB Tpacc BHYTPEHHHX KaNHTaJbHBIX TpaHulell (pHc. 4.54).

’

Puc. 4.54. Buasl Tpacc BHYTPEHHHX KalHTAaJbHLIX TpaHLIeH:

a — TyNnuKoBasi: 6 — CNHpanbHas; 8 — MerfeBasi; I — BepXHHHA KOHTYp Kapbepa; 2 -— XHO Kapb-
epa; 3 — Tpacca



IIpH TynHKOBBIX Tpaccax, NPHMeHseMBIX TPH  KeJe3HOAOPOKHOM
TPAIICNOPTE, NPOCTBIE YYacTKH Pa3HoOro HampasjeHnss COeaHIHIOT
TynHkaMH. [1pH 3ToM B 3@BUCHMOCTH OT NJNHHBL Kapeepa, BeJHYHHH
VKJOHA TPAHIUIEH H BLICOTHl YCTYNd BCKPBLIBAKT OT OAHOro A0 NATH
pabouHX rOpPH30HTOB.

ITpu netJseBoit Tpacce, npuMensieMoil AJ8 aBTOTpalCHoOpTa, yya-
CTKH Das3nOro HalnpaBJeHHS COEAHHANOT [eTAEBLIMH  3ae31aMH,
NoAbeM KOTOPBIX YMeHbIIAT HAa BeJIHYHHY, PABIYO LONOJIIITeNb-
HOMY COTIPOTHBJIEHHIO B KPHBOIL.

Cnupagbhylo Tpaccy NPHUMEHSIOT KaK NPH JKeJae3HoJopokKIoM,
TaK u IpH aBTOMOOHJbHOM TpaHcnopre. IIpH 3TOoM NMOABEM TPacChl
Takke CMATYaeTcA [AJAS YMeHblUIeHHS CONPOTHBJAEHHS [ABUKEHHIO
TPaHCNOPTHOTO CPEJACTBA HAa KDPHBOJAHNEHHBIX yuacTKax. Beaunuunna
noAbeMa TpaccHl i, ompejeasiercss no GopmyJe

ic=ip b 700/R,

rae R — paiHuyc 3akpyrJeHHss KPDHBOH, M.

4.9. CHCTEMDBI OTKPbITbIX TOPHBIX PASPABOTOK

4.9.1. KITACCUPUKALLUA CUCTEM OTKPBITOW PASPABOTKH
MECTOPO)XKAEHHUN

CiicteMoii OTKPHITHIX TOPHBEIX pas3paboTOK HA3LIBAIOT ONpeReeHHBIH
NOPAAOK BbLIIOJIHEHHA TOPHO-KalHTaJNbHBEIX, TOPHO-NOArOTOBHTE/b-
HEIX, BCKpPHIIIHBIX H AOOHUHHX pabor, ofecleuuBaiOIIUX AJS JaH-
HOTO MecTOpOXKAeHHsl 6e30NacHYIo, 3KOHOMHUYHYIO H 0oJjiee IOJHYIO
BHIEMKY KOHAHLHOHHBIX 3aI1aCOB N0Je3HOr0 HCKONAaeMoro.

CyuiecTByeT HeCcKOJBKO 0OIIENPH3HAHHBIX KaaccHbHKALHI, B oc-
HOBY KOTOPBLIX IOJIOXKEHBI pa3juuyHble npusHaku. OAHy H3 KaIaccH-
¢uxauuil paspaboran npod. E. @. [llemwko, B ee 0CHOBY MOJOXKEHO
HaTpaBJeHHe TepeMellleHusl BCKPHITHBIX nopoy (Tabsa. 4.6).

B ochoBy kaaccupukauuu axkain. H. B. MeapHukosa 6bl1 mOJO-
JKeH cnoco® MPOU3BOACTBA BCKPHIUHLIX pabor. Ilo 3Tof Knaccudu-
Kalllil BCe CHCTeMBl pa3paboTKH OblIN pasjieseHb Ha NSTh TPYNN:

1. BectpaHcnopTHEIe C NepeMellleHHeM MOpoAb H3 3abosi  BO
BHYTpEHHHI OTBaJ BCKPHIIIHEIMH 3KCKaBATOpaMH (MeXJONaToOH WJH
IZparjaiiHoMm).

2. TpaHcnopTHO-OTBAJbHEIE ¢ MepeMelleHHeM NOPOJAbl BO BHYT-
pPEeHHHII OTBaJI KOHCOJbHHMH OTBaJooOpa3oBaTeNsiMH HJH TpaHc-
NOPTHO-OTBAJbHEIMH MOCTAMH.

3. CnenxanbHble ¢ MpHMeHeHHeM OalleHHBIX 3KCKABaTOPOB, KO-
JeCHBIX CKPenepoB, KabeJb-KpaHOB U CPEACTB I'HAPOMEXAHH3ALHH.

4. TpaHCHOpTHBEIE C NepeMelleHHeM IOPOABI Ha OTBAJBI CPEACT-
BAMH TPAHCIOPTA.

5. Kom6uaupoBaHHble.



Tabanuuwa 4.6

Tpynnma cucTem A —c no- T&ﬂiﬁ“igﬁﬁa—nfuﬁ? Tpynna cuctem B —c
nepeyHbIM MepeMelteHHeM MepeMel(eHHEM TIOPOMLLE KOMOGHHHPOBAHHLIM Mepe-
nopoabl B OTBaxa Ge3 B OTBaJjnl NPH MOMOULH MeuleHHeM Mnopoabl B OT-
TPaHCMOPTHLIX CPEACTB TpaHCMOPTHBEIX CPEACTB BaJibl
O6osHa-| O603Ha- O603na-
yeHue CHcTema paspa- 4eHue CHcTema paspa- YeHue Cuctema paspa-
CHCTe- 60TKH cHC- GOTKH cHcTe~ GOTKH
Mbl TEMbI MBbl
A-1 |C wmenocpexncTsen-|B-4 C  nepemelleHHeM B-7 |(C gacrtuuubnim me-
HO# nepeBaJIKOR IOpOJABl BO BHYT- peMeleHueM
BCKpBIIIHBIX MOPOJ, peHHHe OTBaJH Ha BCKDPBIUHBIX 110~
CPaBHHTENBHO KO- POZX NpH NOMOUIH
pPOTKHE pacCTOSHHASA T DAHCIIOPTHHIX
no nytaMm ¢ 6aaro- CpeJCTB BO BHY-
APUATHBIM  NpOdH- TPeHHUe 18191
JeM BHELLHHE OTBaJIbl
A2 |C xkparuofi srcka-|B-5 |C  nepememenneM| B-8 |C  yactuummm
Baropnoﬁ nepeBaJ- AOPOABI BO  BHelI- GecTpaHcnopT-
KOH BCKDHBIIIHBIX HHe OTBaJbl Ha Go- HBIM fiepeMmelie-
pagor Jee 3HAYUTENbHbIE HHeM  BCKDBILI-
pacCTodHud Mo ny- HHIX [OPOX BO
TAM C HeGJIaI‘OHpH- BHYTPEHHHE OT-
ATHBIM TIpodHIEM BB
A-3 [C nepememenuem| -6 |C  nepemewmienneM
BCKPHIILIHLIX MOPOJ HNOPOABl  YaCTHYHO
oTBaJloobpasoBare- BO BHYTDEHHHE H
AAMU YacTHYHO BO BHeII-
A-0 |C HesHayuTeNbHBIM HHE OTBAaJILI
06BEMOM  BCKPHILI-
HbIX paboT, Koraa
crioco6bl epemellle-
HHS TOPOABL B OT-
BaJbl He  HMEIOT
CYHIECTBEHHOIO 3Ha-
4eHHus

Axan. B. B. PxeBckull, yBa3bBasi cucTeMy pas3paloTKu ¢ mpu-
MeHsIeMBLIMH KOMIIeKcaMH 0DOpy/l0oBaHHsl HA Kapbepe, CUMTAET, 4TO
0 CTeNeHH B3aWMHOH 3aBHCHMOCTH BCKDPBIIIHBIX, JOGBIYHBIX U [OP-
HO-NOATrOTOBHTEJBHEIX pabOT CHCTEMB! paspaboTKu MOADA3Ae/AI0TCA
HA: 3aBHCHMBIe, TIPH KOTOPHIX CYIIECTBYeT JXeCTKasi B3auMO3aBH-
CHMOCTh M€y YKa3aHHBIMH BHAAMH paboT B OTHOLUIEHHH MOCJ€N0-
BATENbLHOCTH HX BHIIOJIHEHHS] BO BPeMeHH M NPOCTPAHCTBE; HOJY3a-
BHCHMBIE, [IPH KOTOPBIX BCKPBIMLIHLIE, JOOBYHBIE H TOPHO-MOATOTOBH-
Teablibie paboThl BBHINOJHSAIOTCA 0e3 XKeCTKOH B3aUMHOH YBSI3KH BO
BpeMeHH; He3dBHCHMble, IPH KOTOPHIX BCKDBILIHBEIE, [0ObIYHbIE H
ropHO-TIOATOTOBUTENbHEIE PAGOTHl BBLIIOJNHSIOTCS HE3aBHCHMO IpPYT
oT Apyra.

OCHOBHBIMH TNIPU3HAKAMH kjaccHbHKaLMH CHCTeM paspaboTKH
akan. B. B. Pixesckoro, npeacrasjeHHoll B TabJ. 4.7, sABJIAOTCA



Tabnaunga 4.7

1
gz 95 uZ
EE I'pynna cucrem §(E- TMoarpynna ig Cucrema pa3paGoTKH
) = & =9
SB <23 SE
C |Cnaomsne CO |Cnaowsne npo-|CHO | Consomnas  npogoJbe
NOJIBHbBIE Has ogHoGopTOBas

CAM | ConomHass  npoposib-
Hast AByXGopToBas
CIl (Coaowmnne  mone-|CITO | CnutomHast — monepeu-
peuHble Hasi ogHOGOpTOBAs
CIT1A | Cnaomasts  momepeu-
Has AByx6opTOBas
CB  (Cruromuste seepHbie|CBLL | Cnuownas BeepHasg
IleHTp aJibHas

CBP | Cnaomnas BeepHas
paccpenoToueHHas

CK [|Cnaownsie koabue-|CKLL | Cnsownasi  KoJsuesast
BbIle HeHTpaabHas
CnioliHasi  KoJbleBast
nepudepuitnas

Y  |¥Yray6ounsie VI  {¥ray6oususe mpo-|¥YOO | Vray6ounas npoaofs-
NOJIbHBIE Hasfd oxHOoGOpTOBAas
YOI | Yray6ounas mnpopo/ib-
Hasl JByX6opToBas
YIT [YrayGournle mone-|YIIO | YrayGounass mnonepey-
pedHbie Hast OAHOGOpTOBas
YIIX | Yray6ounas nomeped-
Has AByXx6opToBas
YB  [¥YrayGounnie Beep-|YBP | YrayGounas  BeepHas
HbIE paccpeoToueHHas

YK Yray6ounsle Kodab-|YKL | Yray6ounas Koabuesast
LeBble LeHTpabHast
¥C Cmelannnie — |To ke, B pasauy-
(yray6ouHo- HBIX COYeTaHHAX

CIVIOIIHBIE)

IIpameuvanne, K HaHMEHOBAHHIO CHCTEMBl J0GaBaseTcs: «C BHEIUHHMH MAH BHYT-
PEHHHMH OTBaJaMu».

HanpaBJeHHe BBHIEMKH B IIJIaHEe U MeCTO DAacCIOJNOMXKeHHS OTBaJoB.
ITo HanpaBjeHHlo MOABHTaHHA (POHTA ropHEIX paboT B mJjiaHe BhI-
JeJieHBl CHCTeMbl pa3paboTKH: MNpojoJbHEle (OXHOOOPTOBOU HJIH
AByx60pTOBOH (PpPOHT ropHbIX paboT MNepeMelllaeTcs NapaJJIeNbHO
JJIHHHOH OCH KapbepHOTo N0Jsi); nohepeudbie (0AHOGOPTOBON H/u
AByx60pTOBOfl (POHT ropHBIX paboT nepeMelllaeTcs MapaJiesbHO
KOPOTKOH OCH KapbepHOro moJs); BeepHble (PpoHT ropHmix paboT
nepeMelntaeTcd MO Beepy ¢ HUEHTPAJAbHBIM HJIHM PACCPeIOTOYEHHBIMH
MOBOPOTHBIMH NYHKTaMH); KOJblieBble (pa3paboTka BejerTcs OT
LEHTpPa K IPaHHIAM KapbhepHOro TOJISI HJAM OT IPaHHUIl K LEHTPY).

[Ipu Bcex BapHaHTax CHCTeM Da3paboTKH Ba)kKHOE 3HaUYeHHe HMe-
€T MeCTO PAacloJoXeHHs 0TBajoB (BHellHee, BHyTpeHHee HJH CMe-
{IIAHHOE) .



B cooTBercTBHH ¢ KJjJaccHdHKalHell Bce CHCTeMBl pas3paboTku
pasjiesieHbl Ha TPU IPYNIBl CIIOWIHEIG, YIJIyOOouHble H CMeluanHble
(yr1y604HO-CHJIOLIHEIE) .

Cnyownele cucreMbl pa3paboTKH ¢ BHYTPEHHHMH OTBaJaMH, Kak
NpaBuJsio, NPHMEHSAIOT Ha IOJOTHX MeCTOPOXIeHHsX. B 3Tux ycio-
BHSIX OCHOBIIBIE I'OpPHO-KallHTaJbHble pabOThH 3aKaHYMBAKOT K Haua-
Jy HOOBLIYHBIX, TaK KaK QajJbHeHIIero BCKPBITHS HOBBIX OPH3OHTOB
He Tpebyercq. [danHas rpynmna cucreM pas3paboTKH, ocoGeHHO NpH
HeNOCPCACTBEHHOM NepeMellleNny BCKPLIHEX NOPOJ BO BHYTpElline
OTBaJIbl, OTJHYaeTcs HanboJbllell IPOCTOTOH H 3KOHOMHYHOCTBIO, 110
0bJs1acTh ee NpUMeEIeHHst orpaHHyeHa MPUPOAHBIMH (DanTOpaMi.

Yray6ouHble cHCTEMBl pa3paboTKH ¢ BHEIIHHMH OTBaJaMH ualle
Bcero NpHMEHSIIOT Ha HAKJOHHBIX M KPyTHIX 3aJjexax B aTtux ycuao-
BHAX TOPHO-NOATOTOBHTENbHblE paboThl BeAyT HE TOJbKO B IEpPHOJ
CTPOHTENBCTBA, HO H B NepHOA 3IKCIJyaTallHH Kapbepa ajs €037a-
HHA (PPOHTA BCKPBILUHBIX U AOOHIYHEIX pabor.

[Ipu paszpaboTKe CJ0KHBIX MO TOPHO-TEOJOTHYECKHM I CI0BHSAM
MECTOPOXKACHHH € CIOXKHON Tonmorpaduefl NOBepXHOCTH B Mpefenax
ONHOrO KapbepHOTO MOJIA IPHMEHSIOT CMeIannee (yriay0ouHo-
CIJIOLIHBIE) CHCTEMBl pa3paboTKH.

4.9.2. TEXHOJIOTHYECKAS KJACCHPHUKALHKSA KOMNJEKCOB
OBOPYJOBAHHUA

J1st BEIMOJIHEHHS] BCKPBIIIHBEIX, HOOHUYHBIX H TFOPHO-NOATOTOBHTEJb-
HBIX paboT NpHUMEHSIOT pasiHuHOe ropPHOEe U TPaHCHopTHOe 060py-
fosaHne. Texnosoruyeckas LENOYKa B3aMMOCBSI3AHHBIX MAallHH H
MeXaHH3MOB, OCYIIEeCTBJASIOMIHX TOJHBIA HHKA OCHOBHBIX H BCIOMO-
rate;bHBIX NPOLLECCOB, COCTABJSET KOMILIEKC TOPHOIO H TPaHCOOPT-
Horo ofopynoBanus. Kommniekcws o6opynoBaHHs (GOPMHDPYIOTCS B
npefesax TeXHOJOrHYECKHX 30H Kapbepa.

KoMIJieKchl TOPHOTO B TPAHCHOPTHOTO OOOPYIOBaHUS CTPOATCA
Ha NPUHIHUNAX HOTOUHOCTH H MAaKCHMAaJbHOTO COBMEIEHHST BBIIOJ-
HEHHUS TEeXHOJOTHYecKUuxX mpoueccoB, (OcHOBaHHAMH K BEIOOpDY 000-
pydoBaHud TpH (GOPMHPOBAHHHM TEXHOJNOTHUECKHX KOMILIEKCOB CJly-
JKaT NPHPOJHBIE, TEXHOJOrHIECKHE, TeXHHUeCKHe, OPTaHu3alHOnHbIe
U 5KOHOMHHYeCKHe (PaKTOpHI.

Komniekcst 060pyRoBaHHS, NpHMeHsieMble H BHeJpsfeMEle Ha
Kapbepax, pasjieneHsl akan. B. B. PxeBckuM HA llecTh T€XHOJOTH-
YeCKHX kJaccoB (Taba. 4.8).

KoMTJIeKCEl BBIEMOYHO-TIIOTPY30YHOr0 000DYAOBAHHS HeENpephiB-
HOro JefiCTBHSI HA3BIBAIOTCS BHIEMOUYHBIMH, @ BbIEMOUYHO-IIOTPy30Y-
HOT0 000PYAOBAHUSA LHKJIHYHOTO NeHCTBHS — 3KCKABATODHBIMH.

BeleMOuHO-OTBAJIbHEIE KOMILIEKCH o6opynosanus (BO) Bkiio-
YaloT POTOPHHIE H LENHbie KCKABAaTOPH, KOHCOJBHEE OTBa/o06pa-
30BaTeJH H TPAHCIOPTHO-OTBAJbHLIE MOCTHI.



Ta6nuua 48

Tun oGOpyAOBaHHA KOMIJIEKCA s

Kaace
Kowmm- Kominekc o60pyaoBanust 0TBaIooGpa3oBaRUA K CKAAZH
Jexea BLIEMOUYHO NMOrpy304HbIX paGor TPaHCNOPTHPOBAaHHUS poBaHHS

BriemoyHo otBadeHbill (BO)

3KCKaBaTOPHO OTBAJbHbIN
(30, CO)

BrleMouHO TpaHCHOPTHO OT
BaapHut (BTO)

JKCKaBaTOpHO TPaHCIOPTHO
orBasbHbl (2TO)

BbleMOYHO-TPAHCIOPTHO 1O
rpysounnit (BTP)

JKCKaBaTOPHO-TP AHCIIOPTHO-
paarpyzounst (3TP)

* [1pn MAFKHX nopojax (v m)
** TIpu cKaabHbIX Iopojaax (¢ )

Poropuble H llenHble 3KcKa-
BaTOpH!

Bekpoimnbe
CKpenepsl

3KCKaBaroph.l,

1 PoropHble H LenHble 3KC
KaBaTopHl, THAPOP23MbIB
(v m)*

2 CkaJsbuble KoMbalinbl, cre
I[HAJIM3HPOBAHHBIE IKCKABATO-
pBl (c m)**

KapbepHbie
9KCKaBaTOPBl

OJHOKOBLIOBLIE

1 PortopHbie W LenHble 3KC
KaBaTophi, THAPOPA3MEIB
(M 1)

2 CkaJbHbie KoMOaiHbl, cre
LHaJH3MPOBaHHbEe 3KCKaBaTo
pul (c m)
KapnepHrle
SKCKaBaTOPHL

OJHOKOBUIOBbLIE

Her

Her

Konseliepr, THAPOTPAHCHIOPT,

KEJIe3HOLOPOXKHBIH TpaHc-
NOPT H aBTOMOE3Aa
1 Kossefieps, ruaporpac-

nopt (M 1)

2 AproMmallliHBI, aBTOMOE3]3,
KEJe3HOLOPOKHBIH TpaHc-
nopT (¢ m)

1 Kousefiepsl # THApOTpaHC-
nopT (M 1)

2 JKene3HOAODOXKHBIH TpaH
CIopT M apromnoesga (¢ 1)

1 JKenesHomopoXHBI# TpaH-
CHOPT W aBTOmoe3xa (c m)

2 KouBeliepbl 1 THAPOTPAHC
nopT (M 1)

Tp AHCIIOPTHO OTBAJbHBIE MO-

CTH, KOHCOJbLHHIE OTBaN000b-
pasosaTesH

BekphinHbe 3KCKABATOPH,
CKpenepsl

1. KoucosnbHeie orBasnooGpa-
30BaTENH, THAPOOTBAJb
(M 1)

2 OtBaJbHbIEe MAaUIHHbI
(¢ m)

1 Koncoabubie orBagoo6pa-
30BaTeH, I'HAPOOTBAJIN
{m m)

2 OrTBaJbHble MalIHHBL (C 1)

KoMnaeke pasrpysodHo-npue-
MOYHOTO 000DPYNOBAHHA

To xe



B skckaBaTopHo-oTBaJIbHble KOMIUIeKCH 06opynoBaHus (30)
£X0JAT BCKDBILUIHBIE MEXJONAThl M APArJaiHbl, NPHMEHsEMble [J
fepeBaJiKH BCKPBLIIUHBIX MOPOA B BbIpa0OTaHHOE MPOCTPAHCTBO.
K 3TOMy Xe KJaccy OTHOCHATCS KOMHJIEKCH CKpenepHoro oGopyao-
Bauus (CO).

Oco6eHHOCTBIO BHIEMOYHO-TPAHCIOPTHO-OTBAJbHEIX KOMIJIEKCOB
obopynoBanusi (BTO) sBisiercsi HenpepbIBHOCTh BHIEMKH H TpaHC-
HOPTHPOBAHHUA BCKPBIUIHBIX NMOPOA.

J1s1 3KCKaBaTOPHO-TPAHCHIOPTHO-OTBAJBHBIX KOMIJIEKCOB 000py-
aosannsg (3TO) xapakTepHO UCNOJb30BaHHE TIPH BhIEMKE U MOTPY3-
Ke 3KCKaBaTOPOB LMKJIHYHOrO JeHCTBHS, a s NepeMelleHus —
fIpPaKTHYECKH BCeX H3BECTHBIX BHJAOB TPaHCHOpPTA.

Ilpn npousBoacTBe HOGBLIYHEIX PAabOT BEIAEJNSIOTCS ABa KOMILJIEK-
ca o6opya0oBaHHsl: BHIEMOYHO-TPAHCNIOPTHO-pasrpy3ounbnis (BTP) u
3KCKaBaTOpHO-TpaHcnopTHO-pasrpy3oulsil (QTP). Onu orauuaworcs
HaJHYHEM pa3rpy30UHBIX YCTPOHCTB HA MOBEPXHOCTH.

Onpepeasomass poapb npu auddepeHnuann KOMIJIEKCOB OTBO-
JHTCS NDHMEHsIeMOMY BHAY TpaHCIOpTA.

4.9.3. CHCTEMbI PA3PABOTKH IOJIOI'HX
MECTOPO)XIIEHHA

Ha nosdorux MecropokJeHHSX uallle BCero NMPHMEHAIOT CIUIOLIHbIE
cHcTeMbl pa3paborku. [laHHas rpynma paccMaTpHBaercs B 3aBHCH-
MOCTH OT BHAA NIPHMEHSEMOr0 BCKPBIILHOrO 060pYAOBAHHS H BKJIIO-
yaeT c/aeAyIOIIHE cHCTeMBl pa3paboTKH: ¢ HenocpeJCTBEHHOH mepe-
BaJIKOH NOPOJABI 3KCKABATOPaMH B BblpaboTaHHOE INIPOCTPAHCTBO;
¢ KpaTHOI NepeBasIKoH NMOPOARI HAa OTBaJe; ¢ NepeMelleHHeM MOPOLH
B 0TpaboTaHHOe NPOCTPAHCTBO KOHCOJBHBIMH OTBaJ10o6pasoBaTess-
MH; C epeMellleHHeM NMOPOAL B 0TpaboTaHHOE NMPOCTPAHCTBO TPaHC-
NOPTHO-OTBAJNbHEIM MOCTOM; C IIeDEBO3KOH BCKDHIUIH BO BHYTDEHHUE
OTBaJIBl; C NePEBO3KOIl BCKPHIILH BO BHEUIHHE OTBAJH; C NePEeBO3KOH
BCKDHILIM BO BHYTPEHHHE H BHeEIUHHE OTBAJBl; C ePEBAJKOH H Iepe-
BO3KO{l MopoJsl B 0TpaboTaHHOE NPOCTPAHCTBO; € NePeBaJIKOH MOpPO-
Jbl BO BHYTpPEHHHE OTBaJbl H IEePEeBO3KOH BO BHEILHHE OTBAaJIHL
Cucremer pa3paboTku ¢ HEROCPeOCT8eHHOl nepesaskoll nopodol
80 eHyrpenHue orsaasl. A. Cuctema pa3paboTKH ¢ TNpH-
MeHeHHeM BCKPHHIHOH MeXaHHUYECKON JomarTh.
BekpHIIHOI 5KCKaBAaTOP YCTAHABJHBAIOT HA KPOBJE MJjacra IMo-
JIE3HOTO MCKONaeMOoro H pa3pabaThiBalOT BCIO TOJIIY BCKPBIIIHBIX
IOpPOA OAHHM ycrynmoM (pHuc. 4.55). Bejea 3a moaBuraHueM BIOJIb
¢pouTa ropHBEIX pabor BCKpHUIHOrO 3abosi JoOBIBAIOT MOJIe3HOE
uckonaeMoe. Pacuer nfaHHO! TeXHOJOIHYECKOH CXeMbl 3aKJIO4Yaercs
B BHIGOpe HEOOXOAUMEBIX pabOuUHX NMapaMeTPOB BCKDHIIIHBIX 3KCKa-
BaTOPOB B 3aBHCHMOCTH OT MOLIHOCTH NOKpBbIBaromux nopod. Ilpu
BLIMIOJIHEHHH PAacueTOB HCIOJB3YIOT 3aBHCUMOCTH, KOTOpHIE YyCTa-
HAaBJHMBAIOTCS M3 YCJNOBHS paBeHCTBA OO'beMOB BCKPHILHOH 3axof-
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Puc. 455 Cucrema paspadotku ¢ He- Puc. 456. CucreMa pa3paBoTKH C He-
TIOCPEACTBEHHON TepeBankod nOPOAN  NOCPEACTBEHHOH mMepeBajKofi  TMOpoAH
B oTpaboTaHHOe NpPOCTPAHCTBO B OTPAGOTAaHHOe MPOCTPAHCTBO JApar-
BCKPBIIHOH MeXaHH4eCKOH Jonatoil JaliHOM

kd V; 1 orBana nopoasl Vs (puc. 4.56). O6beM BCKPHILIHOMN 3aX0[-
ku V, Ha 1 M pauHb ¢ponta pabor (M3)

Vi=AHkp,

mie A — mMpHHA 3aX0AKH, M; H — MOIIHOCTb BCKPHIUIHBIX TOPOJ,
M; kp — KO3 (HULHEHT pa3phIXJeHHUS.
AnanornuHo o6beMm oTBaJdbHOl 3axoxku (M3) V, paBeH:

Vo=AH, — 0,2542tg B,

rae H, — BhicOTa OTBasja, M;  — yroa OTKOCa OTBaJja, PaRyc.
Has pasMelneHus Bcero o6beMa BCKPHIIIHOH 3aX0AKH B OTBaJ
HeoOxoauMo, uTobH V=V, T.e€.

AHky=AH, — 0,25A42 tg B.

3 noaydyeHHOro paseHCTBA NpefesbHas MOIIHOCTL oTpabaThi-
BaeMoOH BCKDBILIH
H,—025A1g B
kP

H:

Pajauyc pasrpy3ku skckasartopa (M)
Ry=c+d+hctga+Hoctg B,

rie ¢ — paccTosiHHE OT OCH BCKPHILIHOTO 3KCKaBaTopa A0 BepxHei
GpoBKH foBHuHOro yeryna, m; d — mnpuHa ¢sobogHoro Buipaboran-
HOTO NMpPOCTPAHCTBA, M; /1 — MOLIHOCTb IIJacTa MOJIe3HOro HcKomae-
MOro, M; o — YroJl OTKoca JOOGBIYHOTO yCTyna, rpaayc; f — yroJ ec-
TECTBEHHOIO OTKOCA NOpoJ B OTBaJe, rpaiyc.

Vs nmpeabiaylllero paBeHCTBA BHICOTA OTBaJja (M)

Ho=(Ry—c—d—hctga)tgp,



a MaKcHMaJbHAas BBICOTA MOPOAHOro ycryna (M) JAJas KOHKpPeTHOM
MOJeJH BCKDPHIIHOTO 3KCKaBaTopa
H = Ro— (chdthctgato2sa)
kpctga

Takum o6paszoM, mnperesbiasi MOLIHOCTb OTpalaTeIBAEMOil
BCKDBIIIH, ONpene/sieMas MaKCHMaJbHO JONYCTHMOI BBICOTOH TO-
pPOAHOro yCTyma, 3aBHCHT OT pajHyca pasrpy3kd 3IKcKaBartopa,
MOUIHOCTH MJacCTa [OJe3HOI0 HCKOMAaeMOro H IIHPHHBL 3KCKaBaTop-
HOH 3axonaku. Ilpu jpaHHOM BapHaHTe CHCTEMBI pas3paBoTkH TpaHc-
NOpTHHE KOMMYHHKAaIOHH pa3MelllaioT, Kak NpaBUJO, HAa  KpOBJe
njacrta MoJIe3HOro HCKOMaeMoro.

b. CucteMa pa3paboTku ¢ mpuMeHeHHeM gapar-
JaliHOB.

Iparnalidel MOJMYYHJAM WIHPOKOE pAacHpOCTPaHCHHE B CHCTEMAax
paspabOTKH C HeNOCPeACTBEHHOH NepeBaJKOH NMOPOAEI BO BHyTpeH-
Hue oTBaJH. Mx pacnosaraior Ha KpoBJe BCKpPBHIUIHOIO yCTyna, Ha
NIPOMEXKYTOYHOM TOPH30HTE, HA KPOBJe IJIacTa MOJEe3HOro Hcholae-
MOTO H Ha IPOMeXXYTOYHOM oTBaJe. [IpH pacmojoxeHHH AparJaiia
Ha KpOBJIe BCKPHIIUHOTO YCTyNa BCKPBILIHBIE NOPOAB paspabaThiBa-
10T oAHHM ycrymoM (puc. 4.56). B aTom cjyuae paauyc pasrpy3km
Iparjaaiina (M)

Ry=b+Hctgy+a+hctga+d+Hoctgf,

rie b — paccrosiHie OT ocu AparJatiHa 10 BepxHell 6pOBKH BCXPHILI-
HOro ycTyna, M; ¥y — yroJ ycTOfYHBOro OTKOCA BCKPBIUINOTO YyCTyna,
rpaayc, @ — uHpHuIa NpeACXPaHHTENbHON GepMbl, M.

Bricora orsasa (M)

g —=Re— (b+a+d4-Hctgythciga)
° ctg B
Jonyerumas BbIcOTa HOPOAHOTO yeTyna (M)
H = Ry — (b+a+4-d--h ctg a0 254)
kp ctg Btctg y

[lpu pacHoJioKEHHH japarjafna Ha IPOMeXYTOUHOM TODH3OHTE
IonycTHMast BblcoTa (M) NOPOJHOTO yCTyna

H = Ry — (b4+a+d+Rctg ad-025A)+Hectgy

ko ctg ptotg ¥ '
rae fs— BLICOTA BepXHero moAycTyna, M.

Cucrema paspaboTkiL ¢ KPATHOL nepesaikoli nopodsl Ha oTsare
3aKJIK04aeTcsd B TOM, UTO OTCHITAeMBIC BCKDBHIIIHBIM 3KCKaBaTOPOM
(MexaHHYecKOH Jionatoll MJau AparjafiHoM) NOpoAb B BhIpaboTaH-
HOe NPOCTPAHCTBO YACTHYHO INepeMelllaloT BO BTOPOil spyc OTBANOB

BTODBIM 3KCKaBaTOPOM, 0cBoGoXKAas B oTpaboTaHHOM NpPOCTPANCTBe
nJolaab AJsl pasMellleHHsl MOPOJ cAeAylollel 3axoAku (pHc. 4.57).




Puc 457 Cucreva paspaGOTKH C KparHOil NepeBaJKoli mOPOABI B OTBal

Paccrosnne Mexay aByMs paboTalolMMH 3KCKaBATOPaMH J10J-
KHO OBITH He MeHbIle CYMMBI HX MaKCHMAaJbHBIX PajHycoB aefcT-
BHS {C yueToM BeJHUMHBE 3abpoca KoOBIIAa jgparJaiina).

PasnnuaoT HeCKOJBKO BAPHAHTOB CHCTEM pas3paloTKH ¢ Kpat-
HOH nepeBaJkoil mopoin Ha orBaje. IIpH npuMeHeHHH NpeACTaB-
JeHHoll cxeMbl 00beM BCKPHIWIHBIX nopog (M%) ¢ 1 M JgauHbl 3a-
XOJAKH

V=AHk,.

TlepesxckaBupyeMmylo AparaafiHoM NOPOAY pa3MellaloT B Iep-
BOM sipyce oTBaja V H Bo BTopoM sipyce V.. Ilapamerprl gparaaii-
Ha Ha oTBaJe ONpenel]sioT ¢ yueTOM o0beMOB Iepe3IKCKaBaUHH H

BBICOTHI NEPBOro OTBAJIA.
Panuyc uepnanus (M)

ng>b1+cl+Ho, Ctg ?)‘*‘d
Paauyc pasrpysku (M)
Rpg>/b1+Cll+H0” Ctg @

Fay6una uepnanus He=H.' .
Bricora pasrpysku Hy=H,"”.
IlpousBoguTenpHOCTL AparaaiiHa (M%)

Qﬂ.: QBknep,

rae Qs — NPOU3BOAHTENBHOCTh BCKDPHIIIHOIO 3KCKABaTopa, M3/u.
Kosd¢HuueHT nepeskckaBauuu

knep - Vnep/ V

O0bpeM mepeskcKaBHpYyeMOH MOPOAB Viep € €IMHHIBL AJHHBL OT-
Ba/IbHOH 3aXOAKH, M®

Viep= L1 (Ho — 0,25L, tg B),



rjae Ho — BBICOTA OTBaJa NepBOro Apyca, M;
Ly=d+h(ctg atctgp),

rie A — MOIHOCTb NJIACTA NOJE3HOTO HCKONAaeMoro, M.

Cucrema paspaboTku ¢ nepemeujenuem noOpoobl KOHCOAbHbIMU
orsaaoobpasosareaamu. CaMOXoiHBIE KOHCOJbHEIE OTBa/o0Gpaso-
BaTelH NPHMEHAIOT HAa Kapbhepax I NepeMellleHHSA BCKPBIIHBIX
NopoJ OT POTOPHBIX MJH MHOrOYeplaKOBHIX 3KCKaBaTOPOB BO BHYT-
pedHHe oTBaJel. IlapaMeTpnl cucTeMHE pa3palOTKH ONpejessioT
B 3TOM cJyyae B 3aBHCHMOCTH OT pa3MepoB o0TBajooOpa3oBaHHUs:
BBICOTH pa3rpy3ku Hp H paaumyca pasrpy3kd R,. Bapuantel cucre-
MBI pa3paBoTKH NOAPA3LEJNAIOTCH B 3aBHCHMOCTH OT MECTa YCTaHOB-
KH oTBasnoobpasopartens. Ha puc. 4.68 mokasana TexHoJorHYecKas
cxXeMa, B KOTOPOH NMOATOTOBJEHHBIE 3amachl NOJe3HOro HCKONaeMoro
pAcMoJIOKeHbl NOJ PasTPy30uHOfl KOHCOJIbIO 9KCKAaBaToOpa U NpUHeM-
HOll KOHCOJIBIO OTBanoo6Gpa3oBaTens, & TPAHCIOPTHHIE KOMMYHHKa-
HUH —Ha KpOBJe M IOYBe IMIacTa MOJe3HOro Hckonaemoro. Bos-
MOXKHO pasMelleHHe oTBasoo6pa3oBaTessi Ha KPOBJe NJacTa nojes-
HOT0 HCKONaeMoro.

[IpuMeneHne KOHCOJBHBIX OTBaJooOpasoBateell obecneunBaer
BBICOKYIO NPOH3BOIHUTENBHOCTh TPYAA H KOMILIEKCHYIO aBTOMaTH3a-
HHIO TEXHOJOTHYECKOro mpolecca.

Cuctema paspaboTKu ¢ npumeHeHuem TPAHCHOPTHO-OTEANLHbLX
mocTo8. TpaHCIOpPTHO-OTBAAbHBIE MOCTHI NMPUMEHSAIOT NpH paspabor-
Ke TMOJIOTHX MECTODOXKAEHHH ¢ MOIIHOCTHIO NJACTOB MNOJE3HOro He-
gonaemoro 1o 20—25 M, NOKPHITHIX PHIXJBIMH HaHOCAMH MOII-

W L S

Puc. 4.58. Cucrema pa3paboTKH C BpHMEHEHUEM KOHCOABHOTO OTBAN0OOGPa30Ba-
TRaN:

1 — poToprEI 9KCKaBaTOp; 2 — OTBanocoGpazoBaTENDb
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Puc. 4.59. CacreMa paspaGoTka ¢ npHMeHeHHeM TPaHCIOPTHO-OTBAJIHOI'O MOCTa~
I — oTBajibHas ONOPa; 2 — 3a60iHas onopa; 3 — BCKPLILIHbIE 3KCKaBaTOPbl

Puc. 4.60. Cucrema pa3paloTKH ¢ NepeBO3KOH MOPOABI BO BHYTPEHHHHA OTBAJ KOH--
BeHepHBIM TPAHCIIOPTOM:

I — poTOpHBEIHI 3KCKaBaTOp Ha BCKDBIIIHOM YCTyne; 2 — 3aGofHBIA KOHBeflep Ha BCKDBIIIHOM'
ycryne; 3~ MHOTOYeprnakoBBIH BCKPHIOHOH 3KCKaBaTop; 4 =~ PDOTOPHBIN 3KCKaBaTOp Ha AOGHIM-
HOM ycTyle; 5-— morpy3ouHbiit GyHKep; 6 — 3a0ofHbIN KoHBefiep NOOGBLIYHOTO ycTyna; 7 — KOH-
COMBHBIR OTBano0GpasoBaTedb; 8 — OTBaAbHbBIW KoHBeflep; 9 — mepenaTounslf AOGHIYHOR KoH-
Befiep; 10, 11 — nepenaToyHbl BCKPBHIIIHOA KOHBeHep

HoceTeio 10 50 M. Texuosorus pa3paboTKu NOAOGHBIX MeECTOpOXKAe-
HMH aHAJOrMYHa TEXHOJOTHH ¢ NPHUMeHeHHeM KOHCOJbHHIX OTBaJo-
o6pasoBaTtedeil.

[MapaMeTpsl cucTeME pa3paloTKH B TAHHOM cJydae 3aBHCSIT OT
paccToAHHH MeXIy onopaMu Mocra (MPOJIETHOE CTPOEHUE), AJIUHBE
OTBaJbHOH KOHCOJIM M BBICOTH pasrpysku (pHc. 4.59).

Y coBpeMeHHBIX MOCTOB AJIHHZ OTBAJbHOH KOHCOJH COCTaBJSeT
90—170 M, BrHICOT2 OTCHINKH 25—75 M. [lajabHOCTH nmepeMemleHHs
nopoasl TPAHCIOPTHO-OTBAABHBIMH MocTaMu gocturaer 500 M. Ilpo-
H3BOAHTEJBHOCTb B 3@BUCHMOCTH OT KOHCTPYKIHMHA H YCJAOBUH 3Kc-
nayataunu n3menserca ot 2 xo 30 man. M3/roa. [Ipumenenne Tpan-



CTOPTHO-OTBAJBLHBIX MOCTOB obecrneunBaeT HENMPEpBIBHOCTb MpoOLEC-
ca BbieMKH, llepeMellelsi H OTCHIIKH BO BHYTpEHHIIe OTBaJjbl 11y-
CTBHIX NOPOA C BBICOKONl MPOH3BOAHTENbHOCTBIO OOOPYAOBAHHA 1
HH3KOll ce0eCroMMOCTbi0 BCKPBILIHEIX pabor. Texnosoruueckas cxe-
‘Ma HMeeT OrpaHuuediyt o0JacTh NPUMEHEHHS H COMPOBOXKAALTCH
3HAYHTeJbHBIMH 00BeMaMH TODHO-KaNHTaAbHBIX paborT mnpH HOpo-
XOJIKe NMepBOHaYaJbHOH paspe3HOH TpaHILeH.

Cucrema paspaborku ¢ nepesosxord nopodsl 80 BHYTPeHHUE OT-
8aast. [lepeBo3Ky NMOPOALI BO BHYTPEHHHE OTBAJALl NPUMEHAIOT Ha
TJay060KO 3aJeramliuX MeCTOPOXKAEHHSX, KorAa paspaloTKy BenyT
Ha BCIO MOLIHOCTb TJjacTa I0Je3HOro HckomaeMmoro., B atux ycao-
BHSIX HCNOJAb3YIOT, KaK NPaBU/0, MHOTOKOBIUOBEIE 3KCKaBATOPH
C T1epeBO3KOH IOPOABI JKEJIe3HOLOPOXKHBIM HJIH KOHBEHEPHBIM
TpaucnoptoM. TexHosoruueckas cxema pas3paboTKH ¢ NepeBO3KOH
TIOPOALI BO BHYTPEHHHE OTBAJLl KOHBEHEpHHIM TPAHCHOPTOM IMOKa-
3aHa Ha pHc. 4.60.

Ilpn npuMeHeHHH  JKeJEe3HONOPOXHOTO  TpaHCHopra MNyTH
BCKPLIIIHBEIX YCTYNOB, NPOXOAALIHE yepe3 OJUH H3 TOPHOB Kapbepa,
COEIUHAIOT ¢ NYTSAMH OTBaJbHBIX yerynoB. [loabeM myTu oT 3aboes
Ao oTBajioB He mnpeBbinaer 10—15%,. B HEKOTOPHIX YCJAOBHSX
BCKPBILIHBIE YCTYNBI COeTHHSIOT C OTBAJBLHBIMH KeJ1e3HOJOPOXKHBIMA
NyTSIMH ¢ YKJOHOM B TPY30BOM HalpaBJeHHH.

Ilpn naHHOK cucTeMe pa3palOTKH IPY3ONOTOKH IOPOALI H TO-
JIG3HOTO KCKONAeMOoro paccpefoToueHsl. KX TpaHCHOpPTHHE NyTH
TepeceKalnTcs Ha pasHBEIX OTMETKaX ¢ MOMOUIBIO MyTeNnpoBOAA.

B nepuon CTpoHTeJbCTBA Kapbepa cO3JaeTcs [epBOHAYAJNbHOE
BBIpaboTaHHOE NPOCTPAHCTBO M MOPOJY BHIBO3AT HA BHELIHHE OTBa-
Jabl. D¢ (peKTHBHOCTb AAHHOH CHCTEMBl pa3paboTKH 3aBHCHT OT yC-
TOHYHBOCTH BHYTPEHHHX OTBAJIOB.

Cucrenmy paspaborku ¢ nepesoskoli nopodsl 80 8HeuiHue OTEAAbL
NPHMEHSIOT B T€X CJAyyYasix, KOTAa HEBO3MOXKHO pa3MelllaTh OTBAJbl
B8 0TpalOTaHHOM TpPOCTPAHCTBE Kapbepa (Hanmpumep, Npd 3HAYH-
TeJbHOH MOLIHOCTH IIacTa MOJME3HOro HCKOMaeMoro H Heob6XoaH-
MOCTH MOCJeNoBaTeJbHOl yrayOkn Kapbepa). Hallle Bcero maHHYIO
CHCTEMY TPHMEHSIIOT HpPH pa3paboTKe MEeCTOPOXKAEHHH CTPOHTENb-
HBIX MaTepHAJO0B NPH HE3HAUHTEJbHOH MOIIHOCTH ITOKPHIBAIOLINX
nopon.

Cucremy paspaboTku ¢ nepesodxoil hnopodsl 80 BHYTPEHHUE
U SHewKUe 0T8aAb. TIPHMEHSIOT NPH pa3paboTKe riaybokosaseraw-
IIHX TJAcTOB IOJE3HOrO HCKOMaeMoro, Koraa BCIO MOPOaY HEBO3-
MOXKHO Pa3sMeCTHTb BO BHYTPEHHHX oOTBajax. TakiKe cHCTeMy IpH-
MeHSIIOT MPH pa3paboTKe MECTOPOXKIEHHH, NMpeACTaBJIeHHBIX ABYMSA
HJIH 6ONBIIMM KOJHYECTBOM IJIACTOB. B 3TOM ciyuae moponay BHelI-
Hell BCKPBILIIHY BBIBO3SIT HA BHeNIHHe OTBAaJkl, a NOPOAY H3 mpomnJact-
KOB — Ha BHYTpEHHHe,

Cucremy paspaboTku ¢ nepesaikoil 1 nepeso3koii nOpods. 8 OT-
paborannoe NPOCTPAHCTSO NMPHMEHAIOT IIPU BHIEMKe IIJIACTOB INOJe3-
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Puc. 4.61. CucteMa paspaGOTKH C NePEBANKOH M NEPEBO3KOH NOPOAH BO BHYT-
PEHHHE OTBaJBI

HOTO HCKONAaeMoro, MOKPBITHIX MOLIHOH ToJlIell Mopoji, Bech 06beM
KOTODBIX HE MOXKeT OhiThb NepeMelleH BO BHYTDEHHHe OTBAJbI
BCKDBILIHBIMH KCKaBaTOPAMH, KOHCOJBHBIMH OTBajl00GpasoBaTeisi-
MM HJH TPAHCHOPTHO-OTBAJBHBHIMH MOCTaMH. B atom ciyuae sepx-
HIOIO YaCTh BCKPBIIUHBEIX NOPOJ NEPEBO3AT B BEPXHHE SIPYCHl BHYT-
PeHHHX OTBaJOB TPAHCHOPTHBHIMH CPeNCTBAMH, a OCTaBIIYIOCSH HHIK-
HIOIO 4acTh NepeMemlaloT B HHMKHHE SAPYCHl OTBAJOB GecTpaHcmopT-
HBIMH cnocobamu (puc. 4.61).

Cucremy paspaborku ¢ nepesankoil nopods. 80 BHYTPeHHUE OT-
BanblL U HACTUYHOU Nepeso3koll 60 BHEWIHIE O0TBAAbL TPHUMEHSIOT
Ha 3ajiexxax Cco CPaBHHTEABHO GOJBUION MOMIHOCTBIO HAJeramoliHx
NOpoJ, KOrja BCe BCKPBIUIHBIE MOPOABI He MOTYT ObITh pasMelleHbl
B 0TpaboTaHHOM NpPOCTPAHCTBE Kapbepa. B sToMm cayuae Bepxuue
BCKPBIIIHBIE YCTYIBl OTPaGaTEIBAIOT € BEIBO3KOH NMOPOAR HA BHeLI-
HHe OTBAJIBl, & HHXHHE — OJHOKOBIIOBBHIMH BCKPHIIIHBIMH 3KCKaBa-
TOPAMH C HENOCPEACTBEHHON MJIM KPaTHOH NepeBaskoH MOpPoABl BO
BHyTpeHHHe OTBaJbl WJM MHOTOYEDNAKOBEIMH 3KCKaBATOPAMH
B KOMIJIEKCEe ¢ KOHCOJNBHBIMH OTBaJoo0pa30oBaTeNsiMH, HJH TpaHC-
NOPTHO-OTBaJNbHEIMH MocTaMH. CHcTeMy wallle BCEro NPHMEHSOT
Ha YrOJIbHBEIX paspesax.

4.9.4. CHCTEMbBI PASPABOTKH HAKJIOHHBIX U KPYThIX
MECTOPOXIAEHHHA

IIpu paspaGoTke HAKNOHHBIX H KDYTHIX MECTODOXKIEHHIl TOpHBHIE
paGoTsl pPa3BHBAIOT B TOPH3OHTANbHOM HANPABJEHHH H B IJIyOHHY.
Topro-noarorosutenbiEie paGoTh NO MOArOTOBKE YCTYNOB K pa3pa-
GoTke NMPOU3BOAAT B TeYEHHE BCEro CPOKAa paspabOTKH MeCTOPOXK-
JeHHs1.

Yecnosus paspaGoTKH NOROGHBIX MECTOPOXKAEHHH He MO3BOJISIOT
HCrONIb30BAaTh OTPAGOTAHHOE NPOCTPAHCTBO MJISA pasMeLleHHS MNy-
CTHIX MIOPOA. [losToMy B 3THX yc/10BHAX HanGosiee 4acTo MPHMEHSIOT
yriyGouHble W CMelIaHHbIE CHCTEMBl PaspaGoTKH C BLIBO3KOI TMOpO-
ABl BO BHeIIHHE OTBaJbl. [Ioa06HBIE CHCTEMBI pPa3paGOTKH HCIOJb-
ayior ceoimie 50% yroabHeIx paspesoB, go 859 xese30pyAHBIX
KapeepoB H NPAKTHYECKH Bce KapbepH IBETHHIX MeTaJJoB. Ilo-



CKOJIbKY 3aTPATH Ha NepPeBO3KY ropHoi Mmaccsl B ofumell ceGecrou-
MOCTH JAOOBLIYH TNOJE3HBIX HCKONAaeMblX JOCTHFaeT Ha rJyGOKHX
Kapbepax 60—70%, BapuaHThl cHcTeMBl pa3pabOTKH HAaKJIOHHBIX
H KPYTBIX MECTOPOXKAEHHH Pa3juualoT B 3aBHCHMOCTH OT BHAA NpPH-
MEHSIeMOT0 TPaHCHopTa.

Cucremy paspaboTku ¢ nepeso3koll 20pHOL Maccol xHeae3nHodo-
POXNCHOIM TPAHCROPTOM TIDHMEHSIOT Ha MeCTOPOXKAEHHAX ¢ GOMbIUOIE
NOPOTSXKEHHOCTHI0 W NpH Ooablinx of6beMax mnepeBo3ok. CucTeMy
oTaHyaer GoJibliIOe KOJHYECTBO TPAHCHOPTHHIX KOMMYHHKALHH Ha
pabouux naomankax u 60pTax Kapbepos.

Jns cHHXKEHHsI 3aTpaT Ha cojepXKaHHe KeJe3HOAOPOKHBIX Iy-
Tell U myTenepelBHKHbIE PaboThl B AAHHBIX YCJIOBHUAX CTPEMSTCS
K MaKCHMaJbHOH BBICOTE yCTyINa, uTo obecrneudBaeT MUHHMaJbHOE
KOJIMyecTBO pabounx ropH3oHtoB. CucreMa pa3paBoTKu xapaKrepH-
3yeTcsl MakKCHMaJibHOH INHMPUHON pabouell mioiaaku, obecneynBa-
ollell pasmelleHHe BceX HeOOXOAHMEIX OyPOBBIX, BBIEMOUHO-NOTPY-
30YHBIX H TPAHCIHOPTHHX MAILUKH, 4 Takke pa3Baja B3OPBAHHOM
ropHofi maccel npu pa3paboTke ckaabHBIX nmopod. CropocTth yrayb-
KW Kapbepa MNpH KeJe3HOJOPOXKHOM TpPaHCOOpTe TAKkKe MHHHMAJb-
Ha, 3aBHCHT OT MOLUHOCTH NpHMeHsAeMoro o60pyAOBAHUS U HU3MeEHs-
eTcs B npefenaax ot 5 o 15 m/rog.

Haunbonee yacto DpHMEHAIOT cAeAylOliHe BapHAHTH CHCTEMBE
pa3paboTKH (B 3aBHCHMOCTH OT HampaBJeHHS nepeMelleHHsT HPOH-
Ta TOPHBIX paboT Ha yCTYHax); ¢ NPOJOJbHHM OJXHOGOPTOBHIM HJIH
JIBYXOOPTOBBIM; C IONEPEUHBIM OJHOOOPTOBEIM; C BEEPHBIM paccpe-
JIOTOYEHHBIM H C KOJIbLEBLIM nepHdepHiHbIM,

Cuctemy paspaboTKiu ¢ nepesoskoil 20pHOL MACCHL ABTOMOBUAb-
HbIM TPAHCAOPTOM TNPHUMEHSIOT HAa MECTOPOXKIEHHAX CJOXKHOH KOH-
durypauyu ¢ orpaHuyeHHLIMH pasMepamMu B maaHe. OCHOBHBIMH
3JeMeHTaMH AaHHOM cHCTeMBl pa3pabOoTKH SIBAAIOTCS BEICOTA YCTY-
na, mupuna pabouell MJIOIIAAKH, CKOPOCThb TNOABUraHus ¢QpoHrta
paboT 11 ckopocTb yrayOKH Kapbepa. BolcoTa ycTynma B aTOM cayuyae
onpesensieTcss U3 ycaoBHs 3(¢eKTHBHOH NMOATOTOBKU TOPHOI Macchi
K 3KCKaBallMH, a mupHHA paboueill miolagkd MOKeT OBITb yMEHb-
IIeHa JJif COKPALleHHA TEKYIIero Ko3h(HIHEHTA BCKPBILIH.

ITpumeHeHHe aBTOMOOUJIBHOrO TPAHCIOPTA N0 CPABHEHHIO C Ke-
JIE3HOZOPOKHEIM II03BOJsIeT (POPMHPOBATL HA Kapbepax 30HBI KOH-
LeHTpalHA TOpPHBIX pabGoT 3a cuer COKpalleHHsT 3SKCKABAaTOPHOTO
¢poHTa H ofecrneunBaeT yBeJHYeHHEe NPOH3BOAHTENBHOCTH BblEMOU-
HO-norpysouHoro oGopymoBanusa na 20—25%. Bce 310 mnossoasier
JOBECTH CKOPOCTh yrayGku kapbepa 1o 25—30 m/roa. Hauboiee
pacnpocTpaHeHHBIMH BapUAaHTAMH CHCTEMBI pa3paboTKH SIBJSIOTCA:
¢ NPOJOJBHHIM OJHO- HJH IByXGOpTOBHIM (poHTOM pabort, ¢ nome-
peuHBIM IBYXO0pTOBBIM ¢poHTOM paloT, ¢ BeepHBIM paccperoTo-
YeHHBIM H KOJbLEBHIM LEHTpaJbHHM (poHTOM pabor.

Cuctemy paspaboTKu ¢ npumereHuem KoH8elepHO20 TpaHtnopra
NPUMEHSI0T KaK Ha BCKPHIUHEIX pafoTax No yAajJeHHI0 HaHOCOB,



HpeACTaBJ/JEHHbIX MACKUMH MOpPOLAaMu, TaK H npu paspaboTke noay-
CKaJbHBIX H CKaJbHBIX TOPHBIX NMOPOL.

B nepsom cayuae orpaboTKy 3ab0eB NpOH3BOAAT MHOTOKOBUIO-
BLIMH 3KCKAaBaTOPAMH C MOcAelylollell BbiAauell BCKPHIILIHBIX MOPOJL
H3 Kapbepa Ha BHellHHe OTBAJbl CHCTEMO JIEHTOUHBIX KOHBefepoB.
Bo BTOpOM — B 3a605iX OAHOKOBIUOBBIX 3KCKAaB4TODPOB HCIOJAB3YIOT
CaMOXOJHble TPOXOTHJIbHBIE HJH TPOXOTHIbHO-APOOHJ/BHEIE YCTAHOB-
KH [ NOATOTOBKH TOPHOH MacChl K TPAHCHOPTHPOBAHHIO JIEHTOY-
HBIMH KOHBellepaMmu.

Cuctema pa3paboTKi XapakTepH3yeTCs MaKCHMaJbHOH BBICOTOM
yeryna. Idupuna paGoyux IJIOMIAZOK — ONpeAesieTcss  BeJHUHHOI
paspaJjia B30pBaHHOH ropHoH Macchel (HJH LIMPHHOH 3aXOJAKH B Ile-
JIHKe NIpH pa3palboTKe MSATKHX TOPOJ), WIMPHUHOH HOJIOCH JJs 3a-
6oiinoro KouBefiepa u pasMepaMu GepMbl 6e3onactoctd. CKOpoCTb
yray6kH Kapbepa coctapiasier 12—15 m/roa. Haubonee pacnpocrpa-
HEHHBLIMH BapHAHTAMH SBJSIOTCA CHCTEMBI paspaboTKH C NPOLOJb-
HBIM HJIH TIOTNePeYHBIM OJHO- H ABYXOOPTOBBIM (DPOHTOM FOPHBIX
pabor.

Cucrena paspaborku ¢ npumerenilem KOMBUHUPOBAHHO2O TPAHC-
nopra TipuMeHseTcs Ha IiyOOKHX Kapbepax H Kapbepax HaropHoro
TUna. B 3THX ciayuasix B NepHOJ CTPOUTENbCTBA KapbepoB K Ha mep-
BOM 3Talle 3KCIIyaTalHH HCIOJAB3YIOT aBTOMOOHJBHBLIN TpaHCHOPT,
¢ NOMOIIBIO KOTOPOro OCYLIeCTBJAIOT Haubosee HHTeHCHBHOE Pa3BH-
THe ropHEX paboT mo BbicoTe paboueil 30oHbl. [IpH AocTHKEHUH ON-
peneseHHONH TAYOHHLI Kapbepa, Korja TNpuOaIHKAIOTCH K MAaKcH-
MajibHO JOMYCTHMBIM 3HAYEHHSAM pAaCCTOSHHI TPaHCHOPTHPOBAHHA
aBTOTPAHCHOPTOM, OCYUIECTBJSIOT NMEpPeXoA HAa KOMOHHHPOBaHHbie
CXeMBbl, IpefycMaTpHBAIOLINEe HCIOJb30BAHHE KAaXJOro BHAa TpaHC-
nopra B HauboJiee 0/JaronpUsiTHBIX YCJAOBHSIX SKCIIyaTaUMH.

Cucrema pa3paboTKH XapakTepuayeTcsi HaJHUHEeM B Kapbepe
Heperpy3ouHbIX NYHKTOB, OCJIOKHAMIIHX BeleHHe TopHBIX pabor.
ITockonbXy B KauecTBe 3a00f{HOrO B OOJBIUHHCTBE CJAyuyaes IpHMe-
HSIOT aBTOTPAHCIOPT, NaPAMETPH CHCTEMBI paspaboOTKH U CXeMbl
pAa3BUTHA TOPHBIX paboT Ha ycTynax Kapbepa aHAaJOrHYHB CHCTe-
MaMm pa3paboTKe ¢ NpHMeHenHeM aBTOMOOGHJBHOTO TpaHCIOpPTA.

4.9.5. 3JIEMEHTbl CHCTEMbBb]I PASPABOTKH

OCHOBHBIMH 3JIEMEHTAMM CHCTeMBl PaspaboTKU SIBJISIIOTCH: B bICO-
Ta ycTyna, IWMHPHHa pabouell nJAOIMAAKH, QJHHA
3KCKaBaTOpPHOro 6/n10Ka, f1JUHAa POHTATOPHBIX pa-
60T, CKOPOCTb NOABUTAHUSA PPOHTA TOPHHX pabor,
CKOpPOCTb yrayO0KH Kapbep a.

BbICOTy yctyna yCTaHaBJHBAIOT ¢ YY€TOM reoJIOrH4YeCKHUX ocobeH-
HocTell paspabaThiBaeMOro MECTOPOKIAEHHS, THHA W  IapaMeTpPOB
TIpHMEHsIeEMOr0 TOPHOTPAHCIOPTHOrO 000pynoBaHusi, (QH3HMKO-Mexa-
HHYECKHX CBOHCTB TOPHBIX NOPOJA W HPOH3BOACTBEHHO{l MOIHOCTH



[ Puc. 4.62. CxeMa K OnpeneseHHio IIA-
h pHHH pa6ouef nJjoulaakH
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Kapwepa. Ilpu mpocroM, OXHODOAHOM CTPOEHHH YCTYNOB CTPEMSTCH
K MakKCHMaJbHOH MO ycJI0BHAM 6e3omacHOCTH paboT ux BhicoTe. Ha
CJIOKHOCTPYKTYPHBIX MECTOPOXKJAEHHAX BBICOTA yCTyNa ONpelensieT-
¢ HeoOXOAUMOCTBIO BeJeHHs CeJeKTHBHOH pa3palboTKH.

Hinpuna paboueit miomaixu ycryna (M) 3aBHCHT OT (DH3HKO-
MeXaHHYeCKHX CBOHCTB paszpabarbiBaeMBEIX NOpOJI, mapamMerpoB Oy-
pOB3pHIBHEIX paloT, THIIA M pasMepoB TOPHOTO H TPAHCIOPTHOTO
o6opynoBanus. [Ipy paspaboTke CKaJbHBIX PODHBIX MOPOX, Tpebylo-
mux OypOB3DHIBHOIO pHIXJEHHs, IHpHHA pabouedl TJOHIAAKE
(puc. 4.62) pobriuHOro ycrymna

Li=A+x+c+T+2+R,
BCKDHIIIHOTO yCTyna
Le=A+x+c+T+2,

rie A+ x—mHpHHA pa3Baja B30pPBaHHOH ropHo# Macce, m: A —
LWIHpDHHA B3pHIBAaeMOH 3aXOJKH B LeJuKe, M; ¢ — Ge3omnacHoe pac-
CTOSIHHE MexJy NOJOUIBOH pasBaJja M TPAHCHOPTHOH mnoJocol, M;
T — umMpuHa TpPaHCHOPTHOH MOJOCH, M (HpH X.[A. TPaHCOopTe
T=7,5-+12 M, npu aBroTpascnopte T=15-+40 M); z="hy(ctg a—
ctg y) — lIMpHHAa BO3MOXKHOH NpHU3MBl 0OpyiueHusi, M (#y — BHICOT&
ycTyna), M; o — yroa oTkoca pabouero ycryma, rpaayc (o =60-
—+80°); Yy — yros ycToifuHBOro oTKoca ycryna, rpaayc (y=35--60°);
R, — mypHHA 3aX0AKH [0 NOJE3HOMY HCKOIIAEMOMY, ONpelensio-
I1asi FOTOBHIE K BBIEMKE 3aIachl, M.

IMupuna pabounx MJIOIIAAOK IPH pa3paboTKe CKAJIbHBIX TOPHEIX
IOpOJ CcOCTaBJsAeT: NPH aBToTpaHcnopre 45—60 M, npu KeJe3HOIO-
poxxHoM Tpancnopre 60—100 M.

JauHa sKckaBaTopHOro 6JioKa Ha Kapbepe 3aBHCHT OT PA3MepoB
KapbepHOro 1oJs, NPHMeHeMbIX KOMIIIEKCOB TOPHOrO U TPaHCIOpT-
Horo oGopyaoBaHusi, HeOOXOAHMON WHTEHCHUBHOCTH pa3paboTKu Me-
cropoxaeHuss. HopMaMu TeXHOJOrHYeCKOr0 NPOEKTHPOBAaHHS ycTa-
HOBJIEHH CJefyIolllie MHHUMAJbHEIE pasMephl KCKaBaTOPHEIX 6J0-
KOB /ISl 9KCKaBATOPOB THIA MeXaHHUecKas JolaTa ¢ KOBIIAMH BMe-
cTuMOCThI0 5—12,56 M%: npu xeje3HOAOpOKHOM TpaHcnopre 400—
500 M, npu aBrorpaHcnopte 200—250 M.

Bo3MoXHOe KOJHYECTBO KCKaBATOPHEIX OJOKOB Ha yCTyIle OI-
peleJsieTcss H3 COOTHOLIEHHS

Nen =L¢/L6n,

rie Ly — aaunHa ¢poHTa ropHeIX pabor Ha ycryne, M; Lg, — AauHa
OIHOTO 3KCKaBaTopHOro 6J0Ka, M.




Heo6xoaumMoe KOJIMYECTBO OJAHOBPEMEHHO pa3pabaThiBaeMbIX
JOGBIYHBEIX YCTYNOB PaBHO:

m — Ar\LtH

- stLtb ’

rae Ap — NPOU3BOAUTEBHOCTE Kapbepa no pyae, M*/roj; Q.x -— ro-
JloBasi IPOH3BOAHTENBHOCTb OJHOIO SKCKaBartopa, M*/roi.

Hauna c¢ponra pabor Ha Kapbepe 3dBHCHT OT hOJHuUECTBA H
JJIHHB paboyHX BCKPBIIHBIX H A06BIUHBIX ycTynoB. Ilpu paspabort-
Ke MeCTOpPOXKJeHHI (POHT BCKPHIIUHBIX H A0OBIYHBIX paboT Herpe-
PBIBHO INlepeMelliaercsi B TFOPH3OHTAJBHOM HaNpaBJeHHH OT CBOEro
NepBOHAYAJBHOrO MOJOMKEHHS K IIPOEKTHBIM TrpaHulaM  Kapbepa.
Kpome Toro, npu paszpaboTKe HAKJOHHBIX M KDYTBHIX 3aJjexed ocy-
LlecTBAsieTCs pasBuTHe paboueil 30HBI Kapbepa B TJyOHHY.

CKOpOCTh Pa3BUTHS TOPHHIX paboT HA Kapbepe (M/roa) B To-
PH30HTAJBHOM HaNpaBJeHHH MNPAMO MNPONOPLHOHAJIbHA IPOH3BO-
JHTEeNbHOCTH BBIEMOUHOTO 060pyNOBaHHS ¥ o6paTHO MPONOPIHO-
HaJbHa IJIoLlaaH 3abos:

Vp= QBK/LGJIhy-

Cropoctb yray6ku kapbepa (M/TOL) 3aBHCHT OT BpPEMEHH, He-
06X0QHMOr0 AJSl NOArOTOBKH OUepPeNHOro ycryna x paspaboTke.
B opueHTHpPOBOUHBIX pacyeTax BO3MOXKHYIO CKOPOCTb YyriayOKH
Kapbepa MOXKHO onpejeduTb no ¢opuynae npod. A, M. Apcenrrena

h — QBK

T

1
hyLea(ctg p-tctg B) +— (LoatLo+lnt1o) (b4 ctg o)
T

Fie ¢ —yroJ orkoca pabouero Gopra Kapbepa, Tpanyc; B —yroda
HanpaBJjeHus: YrayOKH, TPanyc; ¢— Ko3P(PUUHEHT CHHXKEHUS IPO-
H3BOJAUTEJNBHOCTH KCKaBaTOpa NpH NPOXOAKe TpaHuel; Ly — IaH-
Ha BBE3ZHOH TpaHIleH, M; [y — JJIHHA NJAOMAJAKH NPHMBIKAHHS, M;
l, — AomycTHMOe pacCcTOsiHHe MeXAy 3KCKaBaTOpaMH, HPOXOASIIH-
MM TpaHIIE H paclIUpAILUIAMH ee, M; b-— mHpHHA JHA pa3spes-
HOIl TpaHLIeH, M.

CKOpOCTb pasBHTHSI FOPHEIX paboT B TOPH3OHTaJbHOM HAamNpas-
JEHHH H CKOpOCTb YrayOku (M/rol) Kapbepa XapaKTepH3YIOT HH-
TEHCHBHOCTb Da3pabOTKH MECTOPOKIEHHA H BO3MOXKHYIO IPOH3BO-
JHTeJbHOCTh Kapbepa. B npouecce GopMHpoBaHHA KapbepHOTO Npo-
cTpaHcTBa ¢ yrayOKoifl Kapbepa JoJsixkeH cOGMIOZATBCS 3aKOH CO-
OTHOLIGHHSA CKOPOCTell NMOHHXKeHHs TFOPHHIX paboT W NOABHTAHHS pa-
6ounx ycrtynos, chopmyanpoBaHHbI npod. A. U. ApceHTneBniM:
«BepTHKa/NbHAss CKOPOCTb [OHHXKEHHSI PaboT Ay MpsAMO TPOIOPIUO-
HaJlbHa TOPH3OHTAJbHOH CKOPOCTH MNOJABHraHus pabGouux YCTYHOB
v H 00paTHO NPONOPUHOHAJNbHA anrebpanueckoli CyMMe KOTaHIeH-



coB yrjoB paGouero Gopra Kapbepa ¢ H yrja §, N0 KOTOPOMY
GopMHpyeTCsl UCTHHHASA CKOPOCTh MOHUKEHH paboT», T. e.

h. < I S
ctgptetgP

Crporoe cobaiojeHne 3T0ro 3akoHa ofecnedyuBaer HOPMAaJbHOE
passuTHe paboueil 30HBI Kapbepa H HeOOXOAHMYIO NPOH3BOHTE/]b-
HOCTb 110 106bI4e 110/1€3HOI0 HCKONAeMOTo.

4.9.6. KOMBHHHPOBAHHASl PASPABOTKA MECTOPO)KIEHHSA

Kom6uHHpOoBaHHO! Ha3BIBAIOT pa3paboTKy, NPH KOTOPOH HA OJHOM
H TOM e MEeCTOPOXKIEHHH INPHMEHSIOT OTKDHITHI M MNOJA3eMHBII
cnocoOul A06BIYH.

KomOuHHpOBaHHbIe CNOCOOB pa3pabOTKH B 3aBHCHMOCTH OT
OYePeJHOCTH BeleHHsI OTKPBITHIX H MOJA3eMHBIX PaboT U CTENEeHH HX
COBMEUICHHA pa3fe/AloT Ha TPH rpynnsl. Briensior KomGuHHpO-
BAHHYI0O COBMEeCTHYIO pa3paboTky (MecTOpoxK/jeHusi TMepBoi
IPYNIBI), KOTZA HAa OJAHOM H TOM e MECTODOXKAEHHH B TeuyeHHe
NPOJOJIKHTEIBHOIO [epPHOJd OTKDbITHIe M II0J3eMHble paboThl Be-
AYT OJHOBPeMEHHO.

Ha wmecroposkaeHuax BTOPOH Tpynnbl NPHUMEHSIIOT I OCJ e ] 0-
BaTeJbHY 0 pa3paboTKy, KOrZa NOA3eMHBIH cnoco6 HCMOJB3YIOT
JJst 1opaboTKH MeCTOPOXKAEHHS TTocjae OKOHYAHHS OTKPHITHIX paboT.

Mecrtoposkaerusi Tpetbeli rpynnul orpabarniBaloT B NMepPBHIA Ne-
pHOJA TOJ3eMHBIM clloco6oM, a 3aTeM MePEeXOAAT HAa MOBTOPHYIO HX
A0paBoTKy OTKPBLITHIM CNocoOOM € H3BJeueHHEeM OCTaBIUIHXCs 3ana-
COB M10JIE3HOTO HCKOIAEeMOTO.

Komb6uHupoBanHad paspaloTka MeCTOPOKJIEHHIl XapaKTepH3y-
ercs crnenudHyecKUMH OCOOEHHOCTSIMH, KOTODble HeOoOXOAHMO YYH-
THIBATh NIpPH BeI6Ope TeXHOJOIHH BEJEHHS! OTKPBHITBIX H ITOA3€MHBIX
pabot. Tak, npu coBMecTHOH pa3paloTKe NpeaycCMaTpHBAKT pa-
LUHOHAJbHBI pexuM BeleHHs OypoB3pblBHBIX palboT, NpHMeHeHHe
CHCTeM C 3aKJajakoHl BLHIpaboTaHHOIrO MPOCTPAHCTBA, ONpegeseHHe
0e30MacHEIX pa3MepoB LEJHKOB H MOTOJOYHH MeXAY KapbepHbIM
M IIaXTHBIM NOJSMH, BeleHHe OTKPBITBIX H NOA3eMHBIX paboT BHe
30H B3aHMHOT0O BJAHSIHHS.

[Ipu nmoBtopHoil paspaborke MecTOpoXkKAeHHIT OTKPHITHIM CHOCO-
6oM HauboJbllHe TPYAHOCTH BO3HHKAIOT B CBSA3H C HAJHYHEM B
MacCHBE MeCTOPOXK/JEeHHS MOJ3eMHBIX IYCTOT H 30H OODYIUCHHS.
Hapyuennocrs mMaccuBa BJusieT Ha 3G (heKTHBHOCTb OypOB3PBHIBHBIX
paboT, cHUXKAaeT YCTOHYHBOCTH YyCTyNOB H OOPTOB Kapbepa H IIOBHI-
maeT ONacHoCcTh AJdsi paBoTalolHX Ha Kapbepe Jrojell H obopyno-
BaHUA.

HOast nosotiienusi 6€30MacHOCTH ropHbBIX paboT Ha Kapbepax
NPOU3BOAAT CBOEeBpeMeHHoe OOHapy:KeHHe IOJA3eMHBIX NycTOT H



rpaHuUbl 30HL 0OpyllleHHs ¢ NoMoliblo GypeHHsl CNeUHaNbHBIX Pa3-
BEIOUHBIX CKBAXXHH H reo@H3HYECKHMH METONaAMH.

[Ipu obHapyxeHHH NOA3EMHBIX NYCTOT NPHVEHSIOT Mephl 1Jd
Ux aukBuaauuu. Bece pabotbl, He ¢Bsi3aHHblE C TiorallleHHeM TYCTOT,
Ha y4YacTKe Kapbepa INpeKpallalT, a onacHele 30Hb 0603HAYAIOT
cleUMaJdbHBIMH 3HaKkaMu. JIHKBHAAUMIO NYCTOT OCYUIECTBJASIOT NO
creqHanbHBEIM npoekraM. Haubosee HajeXKHbBIM cnocobGoM mnoratie-
HUSl NYCTOT sBJsIeTCSs TNpUMeHeHHe MHOIOPSAAHOTO KOpPOTKO3ame-
JIEHHOTrO B3PbIBAaHUS I1yOOKHX CKBAXKUH.

4.9.7. PEKOHCTPYKLLH S KAPLEPOB

Ha coBpemeHHOM 3Tane pa3BHTHS OTKpHITOro crnocofa paspaboTku
MECTODOIK/IEHHH TOJIe3HBIX HCKOMaeMbiX poOCT o0BeMoB a00BIBae-
MO pYABI B 3HAYUTEJBHOH CTElICHH OCYLUECTBJsSETCH 34 cYeT pe-
KOHCTPYKIHH H TEXHHUYECKOTO INI€PEBOOPYIKEHHst KapbepoB,

PeKOHCTPYKLUHA KapbepoB— 370 KOMIJIEKC TOPHOTEXHUYECKHX
MEpONPHUSATHI, BBINOJHAEMBX ¢ LeJbI0 NOBHILEHHS TEXHHYECKOro
YPOBHSI TODHOro INPOH3BOACTBA, MPONJEHHS CPOKa CJay:KOb Mpej-
OpusTH W yJayulleHHs ycJOBUI Tpyna. OCHOBHBIMH NPH3HAKAMH
PEKOHCTPYKILMH KapbepoB ABJASIOTCA: 3aMeHa ycrapesiiero obopy-
JOBAHHHA, Nepexoj Ha HOBbIe BHAB KapPbePHOTO TPAHCIOPTA, H3Me-
HeHMe criocofa BCKPBHITHS; pacllHpeHHe TpaHuI Kapbepos, IpoBe-
JeHue paGOT 0 MeXaHHU34alHH BCNOMOTATEJBbHBIX NpPOLECCOB, OCYy-
LIEHHIO KApPbepHOTrO MOJAS H YJYYIIEHHIO COCTOSTHHA aTMocdepsl
Kapeepa.

B nepuoj peKOHCTPYKUHMH HAa Kapbepax BBINOJHSIOT: TOPHO-TOX-
FOTOBUTe/bHEIE PA0OTH — AJil U3MEHeHHS CYLIeCTBYIOHIHX MapaMer-
poB cHcTeMBbl pa3palOoTKH H BCKPHIBAIOUIMX BHIPAabOTOK; TIOPHO-
CTPOHTEJIbHBIC — AJSI INpOBeAeHHS HOBBEIX TIOPHBIX BEIPaGOTOK;
CTPOHTEJNBbHO-MOHTaKHbBIE — /I8 CTPOHUTEJNHCTBA HOBBIX CTaIHOHAp-
HBIX YCTAHOBOK, NPOMBILIJICHHBIX 3AaHHH H COODYXKEeHHH.

Hanboaee pacnpocTpaHeHHBIM BHAOM paboT B NEPHOL PEKOH-
CTPYKIMH Kapbepa sBJAseTcs Bo300OHOBJAEHHE TOPHHIX paboT Ha Bpe-
MeHHOM HepaloueM HJH paHee INoraiieHHoM GOpTY Kapbepa. ITH
paboThl 3aKJMIOYAIOTCH B DACUIMPEHHH CYILIECTBYIOUIHX HJM CO3/a-
HHU HOBHIX pabouHX MJIOIIAJOK.

[Ipn paclwinpeHun pabouux MJOUIAJZOK OCHOXKHSIOTCS paboThH
TOPHOTPAHCNOPTHOTO 00ODPYAOBAHHA, UTO NPHBOAHT K YBeJHUCHHIO
TPYAOEMKOCTH TopHbIX pabor. Ha pabouux mIolafKax, LIHDHHA
KOTODBIX MeHbllle MIHPHHBI pasBaja B30PBAHHOH TOpPHOH# Macchl,
YXYAIAI0TCS YCJOBHA BeldeHHst OypoB3pEIBHBIX paboT, TaxK Kak
B30pBaHHasi ropHas Macca BepxHero ycryna cbpacbiBaeTcsi B3pH-
BOM Ha HHXKeJexXamue paboune IVIOILAAKH, 3aTPYAHSAS [IBHXKeHHE
TpaHCIOpTd, YBe/JHUHUBAsI MOTepH H pa3yboKHBAHHE DYIHL.

Jasg yMeHbmleHHss o0beMa BCHOMOraTeJbHbIX paboT Ha COKpa-
LIeHHBIX MJOUIAJKaX NOCJe NPOBeJeHHS MAaCCOBBIX B3DLIBOB IIPHME-



HAKOT B3DbIBAHHE HECKOJbKHX CMEXHBIX VCTYNOB, AHAroHallbHHE
CXeMbl KOMMYTaUHH 3apsjJ0B NPH MHOrOPSAAHOM KODOTKO3aMeZJieH-
HOM B3DbIBaHHH, oflepexalollee B3DbiBaHHE TAPHOCOMHIKEHHBIX
CKBaXKWHHBIX 3aPs0B IMOHHXKEHHOH IJIOTHOCTH, pasMelllaeMBIX
B NEpPBOM sy CKBaXKHH. B 3TOT nepuoj NPHMEHSIOT TaKXe pas-
JHYHBIEe CleLHa/bHbIe TeXHOJOrHYecKHe cxeMbl paboThl 3KCKaBaTo-
pPOB H CpPEACTB TPAHCIOPTA: C TOPLUOBHIM 3ab60eM B TYIHKOBHEIX 3a-
XONKaX, C NpeABAPHTEJNBbHBIM MDOBeJE€HHEM TPAHCIOPTHOH MNOJOCHI
H IepesKcKaBaluell B3OPBAHHOH IOPOAH HAa HHXKeNeXalH# ycTym,
C oNepexaroliUM NpOBeJeHHeM Da3pe3HEBIX TpaHIlell, ¢ oTpaboTKoH
YCTYMOB JIONePEeYHBIMH 3aX0AKaAMHU.

3aMeBa rOpPHOrO H TPAHCIOPTHOTO OCGOPY/JOBaHHs CONPOBOXKAA-
eTcsl H3MEHeHHeM CYLISCTBYIOINUX 3JeMEeHTOB CHCTeMBl paspa-
BOTKH.

BrinosiHeHHe JOMOJNHHTENbHBIX ClEUHaNbHBIX paboT B MepHOX
PEKOHCTPYKIHH BBI3BIBAET YAOpDOXKaHHe BCKPHIIIHBIX H AOGBIYHBIX
paboT H cHuXaeT 3(P(eXT OT pPeKOHCTPYKUHH. BMecTe ¢ Tem mo-
NOJHHTEJbHBIE 3aTPaThl MOTrYT OBITh YMEHBIUIEHR!, €CJAH DEeKOHCT-
PYKIHA KapbepoB OyAeT MJIAHHPOBATHCS HA OCHOBE IMPOEKTHPOBA-
HHSA ¥ pa3paboTKH MEeCTOPOXKAEHHI 3TanaMi,

[Tosrannas paspaboTKa MecTOPOXIEHHI BO3MOXKHA TPH CPOXe
cylilecTBOBaHUA npeanpuAtuil ceeiiie 15—20 Jger. OHa mnosBoJser
HJIaHAPOBATh 3aTpaTel Ha reoJioropasBefouyHbie paboTH, HaMeyarhb
NpOMeXyTOuHble KOHTYDH KapbepoB, NpelycMaTpHBaTh Ha 60OpTax
3THX KOHTYpPOB paboude MJ0IIaJKH YMEHbIUEHHBIX Pa3MepoB, yA00-
HBlE JJI BO30OHOBJEHHS TOPHBIX pPaboT NpPH mepexojie K MOCHAEIYIO-
meMy 3Tany, NPOH3BOAHTE Hepex HAYya/dOM KAaXKJOro 3Tana MOJep-
HU3aUHI0 060DYJOBAaHHA H TEXHHYECKOe MeDPeBOOpYKeHHe Kaphbepa.

Konrpoasnsie sonpocnt

1. UTo HaabIBaeTCA KapbepoM?

2. Has3oBHTe OCHOBHEIE 3JEMEHTH YCTyIa.

3. NepeuncanTe IOCTOMHCTBA H HEQOCTATKH OTKPHITHIX FOPHHIX paboT.

4, Jaiite noHaTHe K03((HUIIHEHTA BCKPHIUIH.

5 Kakde TpeGoBaHHS npenbaBasioTca K Befennio BBP na xaprepax?

6. IpuBeante KiacCUpHKALMIO CHCTEM OTKPHTON pa3pabOTKH MeCTOpOXK-



5. MOA3EMHAS H OTKPDBITAS
PABPABOTKH POCCBIITHbIX
MECTOPO)XAEHHUH

5.1. ObIUE CBEAEHUSA

Poccoini — 310 BTOpHUHBIE MECTOPOKIEHHUs,, 0OpasoBaBIIHECS B pe-
3yJbTaTe Pa3pyLIEHHs NOPOA H PYIHBIX Tea I0J Bo3AelCTBHEM MpO-
Hecca BHIBETPDHBAHHMS H IlepeHOCa MOJe3HBIX HCKONaeMBIX BOAHBIM
INOTOKOM Ha pasJuuHble paccTosinnsl. Poccuinn 06bluHO 3aJeramt
B JOJHHAX DeK, PyuybeB, Ha HX Teppacax u yBaJax, Yy BojAopasie-
JIOB, B 03epax, Ha nobepexbe U JAHE MOpeH.

Hanocnble oT/10:KeHHsi pocchinelf 0OBIYHO TpEACTaBJEHbl hec-
YaHO-TJIMHHCTO-TaJeYHBIMH HNOPOJaMH, COCTOAT H3 HACTHL DAasJiinHy-
HOH KpynHOCTH — OT rauHuHcThiXx (0,01 mm) go BaayHoB (100—
400 MM u Gosee), skampuanot uas (0,01—0,1), nmecox (0,1—2,0),
MeJIKyIo TajbKy (rpaBuil), nApecBy (2—220), raaeky, mebeHb
(20—50), byaexkruk (50—100), menkue Baayuwl, mAHUTHAK (100—
200), Baayrsl (200—400), xpynubie BaJyHH, TJABOB (CBHILIE
400 mMM).

B ecrecTBeHHOM COCTOSIHHH pOCCHIIH CLEMEHTHDPOBAHBl IJIHHH-
CTHIMH, KeJe3HCTHIMH, KBapUeBBHIMH HJH ADYTHMH pacTBOpPaMH H
JbJIO0M, YTO HOBHIIIAeT KO3(pduuHeHT Kpenocty [ no 2—6. Mepaasie
NOpOJbl 11O CPABHEHHUIO C TAJALIMH TOrO XK€ COCTaBa MMET KPEnocTh
B 1,5—5 pa3 Goabure. O6beMHasi Macca NOPOA Pocchimell OGBIYHO
18002100 kr/m2.

OcHOBaHHe HAHOCHBIX OTJOXKEHH{l POCCHINTH HA3HIBAIOT NMJOT H-
Ko M. On Moxer 6LiTh IpeACTaBJeH PAHUTAMH, TJHHHCTBIMH CAaH-
HaMH, HM3BECTHAKAMH, aJEBPOJHTaMH H Ap. nopogamu. Bepxuss
4acTh NOPOA NMJAOTHKA B pe3ynabTarte NJIUTENHHOTO BO3AEHCTBUS BOX-
HOro notoka oObluHO paspyllieHa Ha raybuny or 0,3—0,4 mo 1,5—
2,0 M (B 3aBHCHUMOCTH OT JJIHTEJbHOCTH BO3JEHCTBHS H KPenocTH
NMOpoA), a HHXKe HMeeTCd TPellHHOBATOCTb. BepxHfAsA (pa3pylleH-
Hasi ¥ TpelMHOBAaTAasf) YacTh MOPOJ NJOTHKAa Yalile BCero HMeeT
NPOMBILIIEHHOE COAEPIkKaHHe I0Je3HOro HcKomaemoro, Kpenocrts
nopoj miaotuka f=1--10.

ITecku —uyacTb HAHOCHBIX O1JI0XKE€HHH POCCHIIH, COREPKAIHX
3epHa ROJE3HOTro MCKonaeMmoro. Ilecku ¢ NpoOMBINIIEHHEIM COAePXKa-
HHEeM I[I0JIE3HOTO KOMIOHEHTAa HAa3bBAKT NJacToM. MouHocTs
nmaacra o0beiuHo 0,2—3,0 M. B monepeyHoM ceyeHHH POCCHITH MOIU-
HOCTL TJacTa yMeHbIIaeTcsi K hjasv, uMesi HanboJbliiee 3HAUYEHUE
B cpeaHell 4acTH («cTpys»).

KoauuecTBO XHMHUYECKH YHCTOro MeraJsa B 1 M° IECKoB, BhIpa-
JKEHHOe B rpaviMax WM MHJAJHIpavMMax, Ha3weBalOT COLEpPKaHHeM



naacta, Ha 1 M3 Bcell TOJIUM HAHOCHBIX OTJOXEHHH cOJepKaHHeM
Ha TOpHYyIO Maccy.

Topda—uyacTh HAHOCHBIX OTJOXKEHHH, He COAEPKAILHX TNOJe3-
HO€ HCKOMaeMoe HJHM CcodepkKalllMX ero B He3HAuHTeJbHbIX KOJH-
YecTBaX.

HnuHa poccenH—ee NPOTSKEHHOCTb 1O MAaJeHUIO, T. €.
[0 OCHOBHOMY HAampaBJeHHIO [BHXKEHHS BOAHOrMO MOTOKa, 06paso-
BaBIUEr0 AAHHYIO 3aJE¥XKb.

Mlupuuwa poccH NIH-—NPOTAXKEHHOCTh B  HamnpapJeHHH,
NeprneHIHKYASPHOM TNaJeHHUIO.

MomHocTh HAM rAyOHHA pPOCCHIIH — PACCTOSIHHE TG
BepTHKAJIH OT 3€MHOHl NOBEDXHOCTH IO IVIOTHKA.

BoJbIIMHCTBO DOCCHIMHBIX MeCTOPOXKAEHUH oTJanyaeTcss 3HAUH-
TeJbHOH BOAOHOCHOCTbIO (HA MHOIOJIETHEMEP3ABIX — JAbAHCTOCTD),
HCTOYHUKAMH KOTODOH SIBASIOTCS DEKH, pyubH, o3epa, 6oJoTra, atT-
MocdepHBIE OCAIKH, MOA3eMHbIe BOJHIL.

[lo pacnosioxeHHI0O Ha 3eMHOH NOBEPXHOCTH Pas3jHYaOT CJe-
AyIOLHe OCHOBHBIE THIIBI POCCHINEH,

BepxoBsle (HaropHbie), 3ajeraillHe Ha BO3BHIIEHHOCTSX,
HeJaJeKo OT BBIXOAA KOPEHHOro MeCTOPOXKJAeHHUs, HeOOoJbLIOH Iiay-
6unbl 3ageranust (ot 0,5 xo 4 M), umewT Kpyro#l ykJaoxn 0,1—0,4,
npejactaB/aeHbl 06JOMKaMH IOPOL pa3HOW KPYyNHOCTH, MO IIPOHC-
XOKJEHHIO 3110BHA.1bHO-/€JI0BHAJIBHLIE.

KanwueBnle (pyubeBhie), 3ajeralpliie B OBparax, Jorax,
Gajkax, pachnagkax H N0 JoJHHam HeGoabliux kxiaioyed. upuna
or 10 no 50 M, rny6una 0,5—10 ™, gauna 0,2—2 kM, yxJon 0,01—
0,1. O6pasyilorcsi nepeHocoM 0OOGJOMOYHOIO MaTepuasa BepPXOBHIX
pocceinefi, mpeacraB/leHbl ¢1a00 OKAaTaHHON TajbKoOH ¢ BajJyHaMH.
[Tnact meckoB TPyAHO BHIAEASieTCsl, He BCerja NPHYPOYeH K HHXK-
He! TOoJIIEe POCCHIIH.

JdonuHube (nofiMeHHele) obpasyloTcsi B pe3yJ/bTaTe pPas3Mbl-
Ba KJIOYEBLIX H BblIUEJEXKALIUX TEPPACOBBIX H YBaJIbHBIX DOCCHI-
neit. 3anerator B AoJHHAX OOJBLIMX KJ/ioueil, pyybeB, peK. [lmact
NEeCKOB BbIAEJSETCH HOCTATOYHO YETKO H OGBIUHO NPUYPOUEH K HHIK-
Hell yacTH HaHOCOB. [MaHOCH — XOpOLIO OKATAHHBIE OTCOPTHUPOBAH-
HBle [0 KPYINHOCTH, C MaJblM KOJHYeCTBOM BaJjayHoB. HeGoJbmine
W CpelHell NPOTSKEHHOCTH HOJHHHBIE DOCCBHIMH HMeT MAJauHy |—
8 xm, wupuny 10—15 M, ykaon 0,01—0,05, momHocTe 2—20 M.
B mofiMax pek 3ajeramT KpynHble pPOCCHIOH IJHHOH x0 20 XM,
MouHoCcThI0 OT 3 g0 60 M, wupuaoit 200—2000 M, ykaou 0,001—
0,04. Tlo NpPOHCXOXKJIEHHIO — aJIIOBHAJbHOrO THNA. B TOJHHHBIX
pocchinsix HaxoaurTcs OoJiblIasi YacTb MATEPHKOBBIX MOJE3HBIX HC-
KOIlaeMblX, OHH OTHOCATCS K OCHOBHOMY IIPOMBILUIJICHHOMY THIY
pocchIned.

TeppacoBbie U yBaJdbHBl€— OCTATKH CTapbIX JOJHHHBIX
pocceineii, o6pa3oBaBlidecss B TO BpeM#, Koraa Joxe JOJHHH Ha-



XOAHJOCh BblHlE COBPeMEHHOr0 YPOBHS pekH. B ojgHOH Jo0JHHE MO-
KeT OBITb HEeCKOJbKO TeppacoBhIX poccelineil (1o 6-—7), 3aneraio-
LIMX Ha YeTKO BbIPAXKEHHBIX YCTYNaX CKJAOHOB AOJHHBLI C BBICOTOH
or pycaa go 100 m, Haubosee uwacto 3—30 M. OcraTku crapbix
JOJHHHBIX DOCChIMEH, OTJOXKHBIILXCS Ha TOJOTOM CKJOHE, NJIOTHK
KOTOPBHIX MJdBHO CONpSiraeTcs ¢ MJOTHKOM COBPEMEHHOH n0.1uHHOH
pOCCHINY, OTHOCAT K YBaJbHLIM pocchinsaM. [lo rayOune saneranus
M XapaKTepPUCTHKE HAHOCHBIX OTJOXKEHHH 3STH pPOCCBHIIH OYEHb
GJHM3KH K JOJHHHLIM. X NPOTAXKEHHOCTh OT COTEH MeTpoB fo 12—
15 KM, LIMpHHA — OT HECKOJbKHX JecATKOB MeTpoB a0 1,5 kM.

[Ipn paspaGoTke pocceimeil MOJ NOJE3HBIM HCKONAEMBIM MOHH-
MalOT KOHEYHYIO MpPOJAYKLUHIO, T. €. CAMODOJHBIE MeTaJUIbl, LeHHBIEe
KPHCTAJIL HJAH MHHepaJbl, KOTOPHIe H3BJeKAaloT H3 Heap AJas HC-
NOJbL30BAHUsA B HAPOAHOM X03s#CTBe.

M3 pocceimeil 106GHIBAIOT 30/10TO H NJAATHHY, aJMa3sbl, ONTHYE-
CKHH KBapu M SIHTapb, THTAHOBBIE MHHepaJbl — HAbMEHHT H py-
THJI, OJIOBSiIHHEIE H BOJb(PaMOBBIE MHHepaJibl — KaCCHTEPHT, BOJb-
¢pamur, rio0HepHT, UleeJIUT, TaHTaJ0-HHOOHEeBble MHHepaJsl —
TAHTAMHT, KOAYMOHUT, JJONApHT, NHPOXJI0pP, PeAKOMETANIbHBE U pel-
KO3eMeJIbHble MHHeDPaJbl -— LUPKOH H MOHAaLHT.

M3Breuende u3 HeAp H TepepaboTKa eXuHHUB 00beMa MECKOB
H3 POCCBHIMHEIX MeCTODOXKJEHHH Ha mnoaseMHulx paborax B 1,6—
4 pasa, a Ha oTKpBITEIX — B 14—40 pas nemuessae a00BUM U Nepe-
paboTkKH enunuub 00beMa pYABl TEX XKe MeTasJoB Ha DYAHBIX Me-
CTOPOKAEHHU X,

B nHacrosimiee Bpemst npu paspaboTKe POCCHIIHBIX MECTODOKJe-
HHIl NPHMEHSIOT ApPa’KHblH, THAPABJIHYECKHH, 3KCKaBaTODHHIN, OyJ/b-

Tabauuwa 5.1

Cnoco6 paapaGoOTKH
6yabposep-
[Tokasarenu ., |THAPaBIu- | HO-CKpemep-
ADPakHbIM wecKuil HpIfl, 3KcKa- |OASEMHbIA
BATOPHLIK
Y renpHuIl BeC AOGBLIMH M IPOMEIBKH 74 6,0 17,0 3,0
NpOAYKTHBHHX mopon, %
Cpenxee coiepxaHue IIEHHOFO KOM- 1 1,1 6,0 23,7
noHeHTa B | M® meckoB, yCJOBHBIX
e IHHHIT
CMmeHHas TIPOH3BOAMTENbHOCTb TPY- 100 30,4 67,2 2,6
na pabouero mo ropuo#i macce, %
FofoBast NpPOM3BOAUTENBHOCTH TPY- 100 35.8 70,1 50,70
na pabouero Io HaMblBy MertaJJa,
%
3arparnl Ha | M3 NECcKoB, yC.IOBHBIX 1 1,15 8,06 26.64
e IHHHULL
CebecTonmoctb 1 T' veTanna, ycaos- 1 1,04 1.34 1,13
HBIX €JHHHIL



AO3epHO-CKPelepHblit # nui3eMHblll croco6el (taba. 5.1). B CCCP
NOA3€MHBIH C€noco6 NPHMEHSI0T TOJbKO Ha Mep3JblX POCCHINAX
AxyTuu u Maraganckofi o6JacTH.

5.2. NOA3EMHAS PA3PABOTKA POCCBHINENA

[Ipu nopzemHoit pa3paloTKe BBIEMKY H TPaHCHOPTHPOBKY IIeCKOB
NPOM3BOAAT TOPHBIMH MallMHAMH HebOJIbIIUX pasMepoB, INpHCHO-
co6/ieHHBIMH K paboTe B BbhIpaGOTKAaxX HeGOJBIION BHICOTH. Pasjiu-
YaloT NMOA3eMHYI0 pa3paboTKy: MaJjora6apHTHBIM HepeHOCHHM 0060-
pyioBanueM, NpH 3TOM JJA oTOOHKH MecKoB MPUMEHSIOT nepdopa-
TOPBl, a JJIs TPAHCIOPTHPOBAHHUS — CKPENEpHBIE YCTAHOBKH, KOH-
Bellepbl H NOAbEM CKHIAMH; C CAMOXOAHBIM 06OpYyIOBaHUEM, IJf
oTOONKH TNPHMEHSIOT CaMOXOJHble OYpOBBle YCTAHOBKH, 3JEKTPO-
Oynba0o3ephl, MNOPOAONOrPY30UHbIE MAIIKHEL, TPAHCIOPTHPOBAHHE
NecKOB Ha MOBEPXHOCTb MPOH3BOJAST aBTOCAMOCBAJaMH.

[ToaizemMHast paspa6oTKa npeaycMaTpUBaeT: BCKPHITHE POCCHIINH,
MOATOTOBKY V4aCTKa K OYHCTHOH BbleMKe, Hape3Hbie paloTHI,
OuHCTHBie paboThl, TPOMBIBKY IECKOB.

I'iy6okue poceninu (Oojee 40—60 M) pa3pabaTwiBaioT B Teye-
HHe BCEro roja, a HerJyGoKHe -— TOJbKO TNpPH CPeAHeCYyTOYHOH OT-
puuatenasHoil Temneparype Bosayxa (230—260 cyroxk).

ITpon3BoAHTEeNBHOCTL WIAXTHI MO MHeckaM cocTasjasier 100—
1000 m3/cyTt, Ha Mep3anix pocchnsx — 200—240 m3/cyr.

Bypenune mnypos npoussoaar nepdoparopamu I1P-30Py,
ITP-30PK, ITP-30PI, ucrno/as3yoT caMoXxogHble GYpOBBE yCTAHOB-
Kd tuna «MuHnOyp». CxKaTbifi BO3AyX MNOCTYNaeT OT NOBEPXHOCT-
HBIX KOMIPECCOPHBIX YCTaHOBOK. B meckax ¢ KoaddHUUEHTOM Kpe-
nocti f=6--8 wucnoas3yloT 3naektpocBepiaa  IOBK-2m, IBK-26,
AOBK-5 u C3K-1, a na mopopax ¢ f=2--3 3BP-6, 9BP-5, 3bP-3.
[Ipumenenue saeKTpoOypeHuss INO3BOJISET CHH3HTH 3aNbLIEHHOCThb
BO3JyXa, HCKJAWuaeT BHOP06GoJe3Hs OypHJILLIAKOB, YIPOILAeT NHEB-
MOX035HCTBO.

TIpoX0oNKYy HAKJIOHHBIX CTBOJIOB B IVIHHHCTHIX 0e3Ba/JIyHHBIX Ma-
JlorajieuHbplX Mopofax ¢ f=2--4 NpPOH3BOJAAT INIPOXOJUECKHM KOM-
6aiiiom tuna I'TIK-3. C noBhilieHNeM KPenoCTH NMOPOJ HCHOJB3YIOT
G6ypoB3pbiBHOIl cnocol. Ilpu mpoxoake MOArOTOBHTENBHEIX Bhipabo-
TOK Y6OpPKY IPOH3BOJAT CKpPENEepHLIMH YCTAHOBKAMH C BMECTHMO-
cthio KoBia 0,6—1 M3,

[TonbeM mNecKOB HAa MNOBEPXHOCTb MO HAKJAOHHOMY CTBOJY IIpPO-
H3BOAST PA3JHYHBIM OOOpYyAOBAaHHEM B 3aBUCHMOCTH OT IMyOUHBI
POCCHIUIH H NPOH3BOAMTEBHOCTH IIAXTHI:

TIpoH3BOAHTENbHOCTE, MY/CYT Cay6uua, M TpaHcnopT

< 80—100 . . . .<17 CkpenepHble YCTaHOBKH

<150 . . . . .<22 Ckunnl Bmectumoctbio 1,6—2,5 M3
>150—180 . . . .18—I150 Jlentounsle  KouBefiepnt KJI-150 u

KJ/ILI-500 ¢ Jenrosi wupuHO# 700—
1000 MM



Boinanubie mepsisle Meckd pasMelllaoT B OrBaJibl JEHTOUHBIMH
3BeHbeBBIMH OTBaJooOpa3oBaTeJiMH HJH OyJabposepamu. Orrass-
e MNecKH H3 OTBAJIOB llepeMelialoT K nepepalaThiBAIOIIMM YCTa-
HOBKaM JIEHTOUHBIMH KOHBefiepaMH, aBTOCAMOCBAJAMH C 3KCKaBa-
TOPHON NOrpy3Koil, 6y/bA03€PAMH.

TIpoMBIBKY NecKOB Ha Mep3JbiX POCCHIISIX IPOH3BOAST TOJBKO
B TeIJIoe BpeMs roja Ha CTAHJADPTHBHIX NepeJBHXKHEIX MPUMBIBOUHBIX
yeranoskax tuna [I[I, III'B » [TKC.

5.2.1, BCKPBITHE POCCBINTH

Kaxnas maxrta paspaGaToiBaerT 4acTb poCCHIIM (IIAXTHOE MOJe).
Irpuna mwaxTHOrO IoJast OGBIYHO COOTBETCTBYET IIHPHHE POCCHINH.
JanBa maxtHOro moJdsi B 3aBHCHMOCTH OT LUMPHHBI POCCHIIIH H3Me-
Haetca ot 60 go 600—800 m. IlesecoobpasHyro AJNHHY HIAXTHOTO
noJs (M) JJs MHOTOJETHEMEP3JBIX POCCHINEH onpenensiior no (op-
myJe

" Botedt,
L=k l/ c;;aczz ’

rie k— koapduuuedr (A=2 npu ABYXKPBHUJIOM LIAXTHOM moJe, k=
=1,42 — npu OIHOKPBIOM); 3y -— MOCTOsSIHHBIE 3aTpaThl, py6.; A —
rof0BHE aMODTH3ALHOHHBIE OTYHCJAeHHS, pPYO., & — K03pUIHEHT
#CIOJIb30BaHUA IAXTHOrO TOBEPXHOCTHOrO 060pYyNOBaHHA U COOPY-
MeHUH BO Bpems TPOXOJAKH BbigauyHoro crsoga, £=0,4--0,5; fs —
BpeMsi MPOXOAKH BBIAAYHOTO CTBOJIA H OKOJOCTBOJBHBIX BHPabOTOK,
Jger; C; — CTOMMOCTh TPAHCIOPTHPOBAHHUSI NMECKOB MO OTKATOYHOMY
wrtpexy, py6/m; Co— croumocTs nocTaBgu 1 M3 KpemexHoro Jieca
Ha 1 M 10 oTKaroyHOMy (BeHTHJSLHOHHOMY) LITpeKy, py6/Mm; &—
pacxol KpemexHoro Jjeca Ha 1 M3 no6LITHIX meckos, M%; Z — cpexn-
Huil 3amac necKoB Ha | M JJHHBI pOCCHIMH, M3.

C yBesnueHHeM T'IyOHHE! POCCHINH, IPOH3BOAHTENBHOCTH LIAXTH,
MOLHOCTH GYyPOBOrO0 H IOTPY30UHOrC OOODPYAOBAHHA B OYHCTHBHIX
3a605X YBEJHYMBAIOTCS IOCTOSHHbIE 3aTpaThl, B De3yJbTaTe BO3-
pacraer uesnecoo0pasHas AJuMHA WaxXTHoro noJs. C yMeHbIIeHHEM
LIHPHHBL POCCHIIH TakXe BO3pacraeT JAJHHA IIAXTHOTO MOJSA
{yMeHblIaeTCs BeJqHuHHa Z).

Tay6uHa poOCCHINH, M . . . . . . <20 30—60 70—100
Jnuua mwaxtaoro moas, M. , . . . 200—300 350—50 600—1000

BekpbiTHE HAKJAOHHBIM CTBOJIOM HaH6oJiee PacnpoCTpaHeHO INpH
pa3paboTKe Mep3JBIX DOCChIiell BCJEACTBHE BHICOKOH CTENEHH Me-
XaHH3alLMH TNDPH IPOXOJKe, HCIOJb30BAHHH 000ODYyNOBAaHHA Helpe-
PLIBHOTO JAeHCTBHA.



[1pu BHiGope MecTa 3a/l0XKeHHS BBIZAYHOIO CTBOJIA XKeJaTelb-
HO u3berath ero nepeceueHus ¢ TaJbiMH 30HaMU, HeoGXOAHMO YYH-~
THIBATh peJibed) VEeCTHOCTH, BJAHSIOIHH HA AJHHY CTBOJA W OTBaJO-
06pa3oBaHHe TIECKOB.

Hast 10CTHXKeHMs HAaWMEHBUINX 3aTpaT Ha TPAHCIOPTHPOBKY
NecKoB €O BCero IlIaxTHOro noJs (NpH paBHOMEPHOM pacHpejeJe-
HHH 3aMacoB O AJHHE IIAXTHOrO MOJSA) LJHHY (M) HHXKHErO KpHI-
Jla IMaXTHOI'o 1oJs [y NPHHHVAKT MeHblle Ly:

li=0,5Ly — 3,85y,

rae { — NPOLOJbHBI YKJIOH NJAOTHKA, B JOJAX €IHHUIbL.

Paameprl nonepeyHoro cedeHHst HaKJIOHHOTO CTBOJIAZ H YIoJ €ro
HaKJAOHA ONpele/AloT C yYyeToM THIA, Pa3MepoB NOABEMHOro obo-
pyIOBaHHsA H HeOOXOJIHMMBIX 3a30P0OB 10 NpapuaaM G6e30MaCHOCTH.

Ilpy BCKPEITHH OKOJIOCTBOJIBHBIN /IBOP pa3/IMyaiOT 10 MECTY
pacnosioXKeHHsi: ¢ LEeHTPaJbHBIM paclnoJoxkeHHeM; ¢ OOKOBHEIM
(ranrosriM) pacnosoXxKeHHeM BHIIAYHOTO CTBOJA.

BekpeiTHe ¢ UeHTpaJbHBIM PacloJoXkKeHHeM BBIJAYHOTO CTBOJA
(puc. 5.1) ymenbinaer 06beM HOACOTOBHTEJAbHEIX PaboT, coxpamia-
€T DacxoAbl HAa IOA3€MHBIH TPAHCHOPT NECKOB, MpefacTaBJseT BO3-
MOXKHOCTb HMeTb OoJiblliee UHCJA0 OYHCTHHIX 3a0oeB (He MeHee ue-
THIpEX), YBEJHUHBAEeT NPOH3BOAHTEJBHOCTb IAXTHI, MOBBILIAET NPO-
H3BOAHTE/JbHOCTb Tpyda paboyHX n cHHKaeT cebecToMMOCTb AOOBI-
Yy 1 M3 mecKoB IO CPAaBHEHHIO ¢ GOKOBHIM BCKDHITHEM.

K HegocTaTKaMm OTHOCHTCS OCTaBJEHHE OXPaHHOTO OKOJOCTBOJb-
HOro HesJHuKa G0OJbLIIHX pa3MepoB, NOJOBHHY o0beMa KOTOPOTO OT-
pabaTeIBAIOT NpH moralleHuH axTHoro noJas. [lorvepu meckoB npmu
aroM yBeauuuBaiorcs Ha 1—1,6%. LlenTpanbHoe BCKpBITHE NIpHMe-
HSIOT NpH paspaboTke poceeimed wHpUHOH Gonee 50—60 m.

BcekphiTHe ¢ 60KOBBIM  ((JIaHTOBBIM) pacloJoKeHHeM BbLAAY-
HOro crBoJia (pHuC. 5.2) HCKJ/UaeT NOTepH NecKOB B OXPAHHOM Ile-
JIHKe, YMeHblaeT 3aTpaThl Ha INOAJepIKaHHe CTBoJa (OTBaJH Iec-
KOB BCErjla pacrnoJaraioTcs 3a IpaHHled IMaxTHOTO NOJs), HO yBe-
JIMYMBAET 3aTpaThl HA NMOJA3EMHEIN TPAHCIOPT H HaA NMpOBEJeHHE NO-
nepevHsXx COOPHBIX BBIPABOTOK. DTOT cnocol BCKPBITHS NPUMEHSIOT
IpH LIHpHHE pocchimi MeHee 50 M H PacIOJICXKeHHH CTBOJIA N0 JAJIHH-
HOMl CTOpOHE WIAXTHOrO MNoJs; Ha OoJee WIHUPOKHX DPOCCHIAX INPH
HeycTOHUHBOfl KpoBJe; Ha pocchinax LiupHHOH 6osee 100 M ¢ pac-
MOJIOXKEHHeM CTBOJIA 1O Y3Koii CTOpOHe HMIaXTHOro noJjs (Ha rpaHH-
e pOCCHIIIN).

ITpoxosKa HaKJIOHHEIX CTBOJOB BKJIOYAeT HOPOXOAKY OTKPBITOR
yacTd (TpaHUIeH, KOTJOBaHAa), MOJA3€MHOI YacTH, mNeperpys3ouHoH
kavephl (6YHKepHOH SIMBI) H OKOJOCTBOJBHOTG ABODA.

Ha npuuckax Ass NPOXOAKH OTKPHITOH YaCTH CTBOJIA TPHMEHs-
10T MOIIHBIE OYJabA03€PHI-PHIXJANTENH H OypoB3pHIBHYIO OTOONKY ¢
yGOPKO#K NMOPOABI CKpeNePHBIMH YCTAHOBKAMH.,

[Ipoxoaka moa3eMHON uacTH CTBOJAa MNpH TAyOHHE 3aJjleraHus



-
&

I

Puc. 5.2. CxemMa BCKpHITHS LIaxT-
HOro noJs ¢ OOKoBbiM ((aanro-
BbiM) pacrnojoxeHHeM  BbIAAYHOTO
cTBOJA:

1 — nonepeuHas c6opHasa BeIpaGoTKa; 2 —

CTBOJI IAaXTH, 3 — HajWaXxTHOe 3jaHue;
4 — cxpelepHbIH CKAajx

t
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Puc. 51. Cxema BCKDHITHSI LIAXTHOTO MNOJS C HEHTPAJbHLIM PacHoJOXKeHHeM
BBHIJAYHOIO CTBOJIA:

1 — oxXpaHHBIi OKOJOCTBOJIbHBIH LEJNHK, 2 — CTBOJ WAXThl, § — HaLlIaXTHOE 3] aHHE; 4 — CKpe-
flepHBbIH CKJaj, 5 — TPaHCHOPTep, 6 — OTBAJ

poccuind po 30 M mpou3BoAHTCA ¢ OypoB3pHBHOI 0T6OlKOH H ybop-
KOl MOPOAB! CKpPEeNePHBIMH YCTAaHOBKAMH.

Tlpu pauue crBosa Gosee 70—80 M uepes kaxawe 50—60 wm
yCTPaWBaIOT NYHKTHI [eDerpy3KH H3-3a OrpaHHYeHHOH KaHaToeMKo-
ctH GapabGana Jjebeikd. B mocaennne rogpl HIHPOKOe NpHMEHEHHe
NpH IPOXOAKe AJHHHBIX CBOJIOB INOJy4YHJIa yOopKa HOPOABI C Ie-
perpy3ocuHblM TOJKOM Ha JEeHTOUHBI KOHBelep.

[Tpy BBIXOJe HAKJOHHOTO CTBOJIA HA NJaCT NECKOB MNPHCTYNAIOT
K TpPOXOJKe OKOJOCTBOJbHOro ABopa obbemom 300; 240; 200 wu
160 M3 cOOTBETCTBEHHO MAJISl KOHBellepHOro, CKHIIOBOrO, CKPENepHOro
H aBTOMOOGHJBHOIO NOgbeMa.



BynkepHylo siMy NpoXomst mnocje NPOXOAKH OKOJOCTBOJbHOTO
JABopa H cnycka Heob6xoaumoro oGopynoBanusi. O6beM O6yHKepHOH
siMbl cocraBaser 50; 120; 200 u 250 M3, UTO COOTBETCTBYET THIIAM
NMOALEMOB.

5.2.2. IOATrOTOBKA IIAXTHOI'O NOJIsl, HAPE3HBIE PABOTbI

K noaroroBuresbHBIM BEpaGoTKaM Ha pOCCHINSX OTHOCAT OT-
KaTOUHbE H BEHTHJSULHUOHHBE ITPEKH, BEeHTHJS
HHOHHBIe MWypdbH H CKBAaXXHUHB, BCINOMOTarTedb-
Hble CTBOJ B, K HAPE3HBIM BEIpaGOTKAM pacCeYKH, KOTOpHE
HPOXOAAT AJS OPraHU3aUHH OYHCTHOH BBIEMKH.

PasjinuamT HOArOTOBKY WIAXTHOTO IIOJS OTKATOYHBIM ILITPEKOM
€ MOCTeNeHHBIV €ro MOoTalleHHeV; BPEMEHHBIMH NOrpaHMYHBIMH BeH-
THAALHOHHBIMH 1YpdaMH ¢ OTKATOYUHHIM LITPEKOM; MOrpaHHYHBIMH
BEeHTH/ISUHOHHBIMH IITPEKAMH ¢ TMOCTENEHHBIM HX morameHueM. [1ep-
BHIHl C€nOCO0 NPHUMEHSIOT NMPH MOLIHOCTH pocchimeil He Gogee 20—
22 v, BTOpOHl — MpH GOJBIIMX MOIIHOCTAX POCCHIIH H HAa 3HAYH-
TeJbHBIX rVy0uHaX pa3paboTKH.

IaxtHOe ToJe GOJbIIHX PAa3MEpPOB AEJAST HAa MNaHeJH.

Buibop cnocofa noAroToBKH TNPOU3BOAST NYTEM TEXHHUKO-3KO-
HOMHYECKOTO COMOCTaBJEHHS] BapHAHTOB.

[loaroroBuTeNibHBIE W Hape3Hble BHIPAOOTKH HCNOJAB3YIOT AJS
JAeTajbHOH pa3BeIKH H HOCPEACTBOM onpoboBaHHsS 3a60€B BHIABISA-
IOT U3MEHEHUS COAEPIKAHUA MeXKJy pa3BeAOUHBIMH JIHHHSIMH,yTOU-
HSIOT TPAHHUIBl LIAXTHOTO TNOJIS U ONpeReNsiioT OTAEJNbHBlE MJOINa-
JH C HeNpOMBILIJIEHHHIM COAepXKaHHeM BHYTPH KOHTypa UWIAXTHO-
ro HoJs.

W3 moAroToBUTEJNbHBEIX H HAPE3HbIX BEHIPaGOTOK XO6GHIBAIOT OT 5
a0 159% 3amacoB meckos maxTHoro nojst. CToMMOCTh AOOHIUM mec-
KoB H3 Hux Ha 30—50% Bhille, ueM H3 OYHCTHHIX 3a00eB.

[ToxseMHbiM cnoco6oM paspabaTeiBaloT O0OBIYHO POCCHINH TYyGH-
Ho#l Gojee 20—30 M. [lostomy uauGoJblilee NPHMEHEHHE HMEET
cnoco6 HOATOTOBKH C MOTPAHHYHLIMH BEHTH/SILHOHHBIMH IITDEKAMH
(puc. 5.3). OnHOBpeMeHHO C MOJA3E€MHBIM CTBOJOM IIPOXOAAT BeH-
THASLHOHHBIN mypd, a B HEKOTOPHIX CJAyYaAX HONEPEYHYK BHIpa-
60TKy. 3aTeM TJaBHBIH OTKATOUHLIH IUTpPEK, BEHTHJSALHOHHEIA MO-
rpaHHYHBIH WITPeK H pacceuku. Ha gocratouno ray6oOKHX POCCHINSX
BMecTO Wiypha NpOXOAST BeHTH/SNHOHHblE HaKJIOHHBIE CTBOJIHI.
IIpu TakoM HopsiiKe NOATOTOBKH K HAayaJy OUHCTHHEIX paboT HOJMK-
HEl GLITh NpofileHH Bce MOAroToBHTeNbHEE BEIpaborku. [Iposerpu-
BaHHe M JOCTAaBKYy MAaTepHAaJOB NPOWU3BOAAT Uepe3 BEHTHJISIHOH-
HBHA 1ypd, KOTOPHI CJAYXKHT Bech HepHOJ OTPabOTKH LIAXTHOTO
nojsa uin obcayxuBaeMoli M uactu. I[lo Mepe noJABHraHHA OUHCT-
HeIX paGoT TpaHCHOPTHHIE H BEHTHJSIUHOHHBIEe BEIpaGOTKH Tmora-
HialoTcs.
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Puc. 5.3. CnocoG NOATOTOBKA DOCCHNM ¢ TNOTPAHHYHEIMHM  BEHTHJISLHOHEBIMM
IITpeKaMHu:

I — noj’beMHBIH CTBOJ; 2 — TJaBHBI OTKATOUHMH WTPeK; 3 — pacceury; 4 — BEeHTUANLHOHHEF
wypd; 5 — BeHTHNAAUHOHHBIA NOrPAHHYHBIA WITPEK; 6 — nonepeuHaa BhpaGoTKa

Ha ray6okux pocceiifix psAfioM ¢ BBIZAYHBIM CTBOJIOM IPOXOAAT
napaJaeabHo BeHTHASAUMOHHBIH cTBOA mauHo# 100—130 M u B xoH-
He ero cOeAHHSIOT cOOHKOH ¢ BHIJAYHBLIM CTBOJOM. Kpemst ToJdbKO
BEDXHIOI0 YacTh BEHTHJALHOHHOrO cTBoJa (20—25 ™).

IIpu BHIGOpe cHnocoba NOATOTOBKM 0053aTeNbHO YYHTHIBAOT
CXeMy NpOBeTPHBAHHS H €e BJIHAHHE Ha YCTOHYHBOCTH NMOPOJ KPOB-
JH TNoA3eMHbIX BhIpa6oTOK. B JetrHee BpeMs nNpoBeTpPHBaHHE oOC-
JIOJKHSAETCH, TAaK KakK IMOCTYHAMIUHI TelJbll BO3AYX NOBHIIAET TeM-
nepatypy B BeipafoTKax, 4YTO NPUBOAHT K OTCJHOEHHIO TOPOJ #
oceinannio. [TosroMy B 3TOT NepuoJ BO3AYX MNOJAIOT TOJLKO MO
BEHTHJISILHOHHEIM CTBOJIAM M CKBaxuHaMm. JLasi mopaun BO3AyXa
MOKHO HCIOJb30BAaTh BRIJAYHBIE CTBOJBI CMEKHOrO OTPabOTAHHOIC
axTHOrO mnoJjs. s yaydllieHHs NPOBETPUBAHMS OUHMCTHHIX 3a00-
€B M MeCT NeperpyskKd NEeCKOB JJIA NOJAYH CTPYH CBEXero BO3AyXa
¢ TOBEPXHOCTH TIPOXOAST BEHTHASUHMOHHBIE CKBAXKHHEL

[TogrotoBuTe/IbHBIE BHIP2OOTKH OOBIYHO INPOXOAAT NPAMOYIOJb-
HOTO cedeHUs BHICOTOH He MeHee 1,8 M, mupuHOofi 3 M. Ilpoxoaky
npou3BOAAT ¢ OypoB3puIBHOH oT100fiKOM M yOGopkol NoOpoibl CKpe-
HEePHHIMH YCTAHOBKAMH 10 OYHKepa BHAAYHOTO CTBOJA. 3aTeM BbI-
paGoTKH pacCIHIUPAOT A0 5 M B Heasx yaobcrsBa paboTsl cKpenep-
HEIX YCTaHOBOK M JIEHTOYHHIX KOHBefiepoB. Pacmupenne npoBojsaT
WX C OTcTaBaHueM 3a6od Ha 6—12 M, HAH nocide OKOHYAHHA NPO-
XOAKH cpasy Ha Bcio aauHy. CpelHsII CKOPOCTh IPOXOJKH ONHUM
3aboem gocruraer 10—15 m/cyr.

Y6opKy nOpoAB NPOH3BOAAT NOTPY30YHOH MAiUlHHOA B KOMM-
JEKCe CO CKPeGKOBBIM KOHBeHepoM HJH CKpelleDHOH YCTaHOBKOH,
4TO MO3BOJISET YBEJNHUUTH CKOPOCTh NpoxoAxkd Ha 30—409%.

BricoTy pacceyek NMPUHHMAIOT He MeHee 1,4 M, IIHPUHY — 3 M.
TIpu opnOBpeMeHHOH NPOXOAKe NBYX paccedek YOOPKY IIECKOB IpO-
H3BOAAT OAHON WJAH ABYMS CKpelnepHHIMH yCTaHOBKaMH. B nocaen-
HeM cJyyae pacceyku cMemaior Ha 3—5 M. CkopocTs NPOXOIKH
a0 10—16 M/cyT.



CebectonmocTb BoleMKH | M3 mpu mpoxoake na 30—50% Brilie
110 CPABHEHHIO C OUHCIHBIMH pafoTamd,

Bentnasunonnele wypohn npoxoxar cedenunem 1,2X1,2 m 1,2X
X2 M B 3aBUCHMOCTH OT HAJHUHA OTAEJEeHHs IJI5 CIyCcKa MaTe-
puano. ypdsr monxHbl ObITh NMpOHJEHBI A0 MOANOAA K 3TOMY
MecTy OuHCTHoro 3abos.

5.2.3. OCHOBHbBIE NPOU3BOACTBEHHBIE NMPOIECCHI OYHCTHBIX
PABOT

[locse MOATOTOBKM IIAXTHOTO HOJS M TNPOBENEHHS HApPE3HBIX BHI-
paGOTOK MpPHUCTYNAKT K OUUCTHBIM paboraM, KOTOpble 3aK/JII0YaroT-
CA B CIJIOIIHOH BbleMKe NEeCKOB B BHIEMOUHBIX CTOJ0ax M Bhblgaye
HX Ha 3eMHYI0 noBepxHocTh. IlpH ouHCcTHBEIX paborax BeIAEJIAIOTCH
TPH NPOH3BOACTBEHHHIX Npomecca: 0OTO0HKAa NeCKOB 0T Mac-
CHBA; JocTaBKa OTOHTHX HNECKOB A0 OTKAaTOYHOHM
BoIDaOOTKH; KpenJeHHe nNpu3aboliHOTO NPOCTpaH-
CTBA.

TexHosoTHst OUHCTHBIX paboT onpelensiercs cnoco6oM OT6OUKH,
AOCTaBKH H KDENJIEHHsl, a NPHHATasA cHCTeMa pa3paboTKH ompene-
JseT NOpPSJOK H MeCTO BeAeHHS OYHMCTHHIX, IOATOTOBUTE/bHBIX
M HapPEe3HbIX BbIPAOOTOK BHYTDH IHAXTHOTO IOJS.

Ouucrable paboThl cocraBagior 38—48Y obuel cebecToumo-
cTy A00BIYH IMecKoB. 3aTpaThl HO IPOH3BOJCTBEHHBIM NpoHECCaM
oyucTHEX pabot, (%)

Mepaasie pocchini Tanbie pocchIMA
‘OrfoliKka NecKoB OT Maccsa , . . . 45—55 25—30
JocraBKa meckoB . . . . . . . 20—25 25—30
Kpennenne npusaGofiHOro TpoOCTpaHCTBA 10—15 40—50

Or16ofiky NeCKOB B OUHCTHBIX 3a00siX NPOH3BOAST B OCHOBHOM
BypOB3pBIBHEHIM CIIOCOGOM CIVIOWIHBIM 3a060eM NIpH MOLIHOCTH NJa-
cra meckoB Jo0 2,7 M, npu 6oJabilell — MOYBOYCTYIHEIM 3a6oeM. Dby-
peHHe INIypOB INPOU3BOAAT NepQoparopaMH HJAH KOJOHKOBBIMH
SJEKTpPOCBepJaMy B JBa psia NMPH BHIEMOYHOH MOIIMHOCTH 1o 1,7 M,
B TpH — npu O0abluell MouHOCcTH. Paccrosinue MexAy psiiaMH NpH-
uumator 0,7—1,0 M, a Mexay wmnypamu B pany 1,0—1,3 M. Bepx-
HHE H HHXHME HINYpLl paclogaraloT B IIaxXMaTHOM IIOpsjiKe HJIH
B onHo# BepTHKaJbHOH mjockoctd. IllaxMaTHoe pacnoJioXkeHUe
yBeJaHuyHBaeT Ko3pduuueHT Hcnoab3oBanus mnypa (KHWI). Hux-
Hue wnypel obniyHO OypsAT ¢ nepebypoM, a BepxHHe — ¢ Henoby-
POM K TODH30OHTAJbHOH IJIOCKOCTH OTOOHKH € COOTBETCTBYIOLIHM
HaxJOHOM BHH3 H BBepxXx B 5—10° ['ny6uny mnypos [y B 3aBHCH-
MOCTH OT BBIEMOYHOH MOIUHOCTH /p NPHHHMAIOT, M:

lu=hs/3+0,9.



Tabanu. 52

ITepdbopartopsl I SaAeKTPOCBepI A
Kareropus Ipon3BOAHTENBHOCTD, MP/CMEHY, NpH BhLIEMOYHOH MOLLHOCTH, M
nopoa

1,4—1,5 1,51—2 0 2,0 1,4—1,5 1,51—20 2.0

VI 125 150 169 67 81 91
VII 99 120 132 58 70 77
VIII 78 94 104 47 58 64
I1X 60 72 81 39 47 52
X 48 56 63 32 37 42

ITpousBoauTepHOCTE NephOpaToOpPoB U ajeKTpocBeps (vd/cme-
Hy) TpH Da3JHYHOH BHIEMOUHO# MOIMHOCTH H KATEropud MOPOJL
npHuBeJeHbl B Taba. 5.2,

Inyper 3apsizkaior BB (ammonut Ne 63KB). M3-3a ceficuuue-
CKOT0 BO3AeHCTBHA B3pPHIBOB O0JIBIIAX 3apSA0B 3JIEKTPOB3DLIBAHHE
IPHMEHSIOT DeJKO. B OCHOBHOM HCNOJB3YIOT OrHEBOH IYYKOBBIR
(3—4 mmnypa) crnoco6 B3poiBaHHa 50—120 3apsinoB B oxHoil JaBe
C HHTepBaJaMH MexXKJy B3pheIBaMH 3apsiaoB 1,5—2.5 mc. 3apsxa-
HHe WINYyPOB, B3PbIBAHHE H NPOBETPHBAHHE OYHCTHOrO 3a60s MpoH3-
BOJAAT B TeueHHe 3—4 4 B NOJArOTOBHTENBHYIO CMEHY.

Ilpu onepexarollieM B3pHIBAHHH BEPXHHX 3apsiloB yMeHbIIaeTCs
BLICOTA HaBaJa IIeCKOB Yy JiaBel M oOJeruyaercss co3jaHHe CKperep-
HOH JOPOKKH BJOJIb JIABHI.

Jlasi yveHnbireHusi pasbpoca NECKOB B CTOPOHY BhIPaGOTAHHOTO
NPOCTPAHCTBA NMPUMEHSIOT WIUTH (3KpaH), H3rOTOBJIEHHHIE H3 XKep-
Iel, crapoil KoHBellepHOH JIeHTHl, KaNPOHOBOH CETH, yCTaHaBJHBas
ux B 6—8 M ot 3a6o4.

TparcnoprupoBaHHe NECKOB B OCHOBHOM IPOH3BOAAT H3 JaB
ckpenepavin BvectuMocTbio 0,75 u 1,0 M3,

Paccrosinde TpaHCHOpPTHPOBaHHS OOBIUHO He npeBbiwaer 50 M
(anuHa JiaBH).

[Ipu Mcrosb30BaHAH MOLIHBIX Jebenok (55 kBt u Oogbuie) Ha
paboynii Tpoc NONOJIHUTEJIbHO INOABEIUHBAIOT OJAMH HJH JiBa KOBIIA,
BCJeACIBHE Yero IPOM3BOMMTENbHOCTh YCTAHOBKH pe3Ko Bo3pac-
Taer.

IIpoH3BOAN1EJBHOCTE Ha CKPENepHOH JOCTaBKe 3aBHCHT OT
BMECTHMOCTH KOBIIIA CKpenepa H CPeJHero paccTOSIHHS TPAHCHOPTH-
pOBaHUS BJOJb JIABHI

lcp:0,5 (L+bB LU) +O,6bo 1u+13,

rge L — anuHa JgaBel, M; bsw M Dow— IIMPHHA COOTBETCTBEHHO
BeHTHJ/ISILIHOHHOTO H OTKATOUHOTO IUTPEKOB, M; [; — ajanHa 3abpoca
KOBIIA JJsi HaGopa onpejleneHHoro otbema mneckos, M (l;=2--
6 v).



Tabnuua 53

IIpoU3BOAHTENBHOCTh, M3/CMEHY, CKpenepHON YCTaHOBKH

Paccrosnne Tpauc-

OPTHPOBaHHSA, M 30-71C 55-J1C-2C 15(?OHJICC2QCC
16—25 292 392 628
36—45 176 245 391
56—65 124 172 275
76—85 88 126 201
96—105 68 98 156
116—125 53 77 124

IlpoussoguTe/pHOCTh CKpENepHEIX YCTAaHOBOK B 33aBHCHMOCTH
OT pacCTOSiHHS TPAHCIOPTHPOBAHHS MECKOB mpuBeieHa B Taba. 5.3.

Cnoco6bl KpenJieHHsI MPH3a6OHHOrC NPOCTPAHCTBA 3aBHCAT OT
(H3HKO-MEeXaHHYECKHX CBOMACTB TOPHEIX MOPOX; IJayOHHBE paborT;
mIowaad BeIpaGOTaHHOrO INPOCTPAHCTBA; COOTBETCTBHS cnocoba
yIHpaBJeHHs TOPHBIM NaBJAeHHEM XapakTepy €ero NposBJeHHS; CKO-
POCTH NOABHTaHHA (POHTA OUYHCTHBIX PadOT H KOH(pHTypalHH JH-
HHH OUHCTHBIX 3a00€B; JbIUCTOCTH (BOAOHACHIIEHHOCTH — AJA Ta-
JIEIX pOCCHINEH).

YCTOHYHBOCTb TOPHHEIX MOPOA 3@BHCUT OT HX CTPYKTYPHOTO
CTPOEHHA, NOPHCTOCTH H TPELIHHOBATOCTH, BSA3KOCTH H CTENEHH
ceMeHTHpPOBaHHOCTH. ONHH U Te Ke IOPOABl B Mep3JOM COCTOA-
HHY 3HAYHUTENbHO YCTOHUHBee, YeM B TaJOM.

ITo cremeHH YCTOHUHBOCTH MOPOABI HAaAKPOBeJbHOH TOJILH pas-
AeNs0T Ha IiecThb KjaaccoB (tabua. 5.4).

[Ipu pa3paboTkKe Mep3JBIX pOCCHIIEH MEDONDHATHA IO YIPaB-
JIEHHIO TOPHBIM [aBJEHHEM CBOAATCH K KpelJeHHi0 NpH3aboiiHoro
npocTpaHcTBa WWHPHHOH no 15—20 M (cucreMbl paspaboTKH OT-
CTYMAKIHMH JaBaMH H eepHasl) HJH K NOAJEPKAHHIO KPOBJH Le-
JquKaMH (KaMepHO-JaBHAasl cCHCTeMa).

MMoxpepxkaHue KPOBJH LeJHKaMu B srom cayuae
B OUHCTHOM NPOCTPAHCTBE HWJH BJOJb TPAHCIOPTHBIX BHIPAbOTOK
OCTaBJAIOT UEJHKH 3JJIHICOBHIHOIO, IPSIMOYTOJBHOTO HJH KBajapaT-
HOro ceueHus wupuHo# 2,5—4,0 M, AauHolt 5—40 M c nmpoMexyT-
KamMu Mex 1y Humu 5—20 m. B mocaenyiomem ux yactuyHo otpaba-
TeiBatoT (10 50%). OcraBieHue LeJHKOB NPAKTHKYIOT Ha MOIIHBIX
minacrax — 6osee 2,5—3,0 M, pOCCHINSAX C BBICOKOH JbAHCTOCTBHIO
d mJacTax cpeiHell MOLIHOCTH, a4 TakKe B MecTax, I'’le BO3HHKaeT
OMacHOCTh NpeXAeBPeMeHHOro o6pYIIEHHS KDOBJH, JeISHBIX JHH3
HJIH TIPOCJIGEK.

Inst mpeloXpaHEHHS 3aTOMJIEHHS I[IAXTHOTO MOJs BOLOH H3
crapHx BEIpa6OTOK Ha TpaHHIe ¢ HHMH OCTaBJSIOT IpeJoXpaHH-
TeJbHBI LeJHK UHIHPHHOH 3—6 M.

MonnepxaHue KpPpoBJAH Kpenblo. OGeuHo paboyee
npocTpaHcTBO 3a60sl cocTaBasieT no WHpHHe 12—20 M, B OTAEJABHBIX



Taoanuwa 54

Knacc ycrofiunBoctH

XapaKTepHCTHKA MOPOA HaAKPOBEJNbHOMN
TOJIULH

EcrecTBeH-

Has TeM-

neparypa,
°C

CyMMapHas
JIbAUCTOCTD,
%

1, Bricokoycroiiuu-
BhHlE

1I. Yerofiuusnie

111.
YHBHE

Cpeaneycroii-

IV. Manoycrofiyn-
BHIE

V. CnaGoycrofun-
BLIE

V1. Heycrofiuushie

ANIOBHAJbHBIE  OTJIOXKEHHS:  TajibKa,
rpaBuil ¢ nmecuyaHbIM, CyNecyaHbM, CyT-
JIMHHCTBIM HJIH TJHHHCTBIM 3alOJHHTE-
JleM TpH TOJHOM  3aMlOJIHEHHH TOp
abgoM. Jonyckaior o6HaxeHHa JO
3—4 teic. M? mpu npoJerax 30—40 M
B TeyeHue 9 mec

AnmosHanbHble OJHODOJHbIE JHCIEpC-
Hble CY[JIHHHCTHIE M TIBLJIEBATO-TJIHHH-
crhie mopopabl. JomyckaloT o0HaKeHHsS
a0 2—3 thic. M? npu mposerax 20—
30 M B TeueHHe 5 Mec
PasnosepHucTBle IecyaHble H Ccynecya-
Hble OTJIOKEHHS C BKJIOUEHHEM Talb-
KH, rpaBusi H wWebGHa He Gosaee 30%.
Jonyckalor o6HakeHHs1 A0 1—2 THIC.
M? mpu mpojerax 156—20 M B Tedenue
2—5 Mec
ITecuano-rpasesHCTO-rajeuHble  aJLIIO-
BHAJbHbIE OTJIOXKEHHS C BKJIOUEHHEM
ranekd, rpasus W weGHs po 30%. Ho-
nyckawTt ofHaxenus xo 0,6—1,0 Toic.
M? nmpu nponere 5—10 M B TeueHHe
2 mec

Iopoasl 06010 TpaHyIOMETPHUIECKOrO
COCTaBa C MECYaHBIM, CyNecyaHBIM, IJIH-
HHCTHIM 3anosHuTteneM. Jlonyckawr 06-
HaxeHHs g0 200 m? npm mpoJsere RO
5M

To e, 4TO W B NpefbAyIieM KJacce,
C mecYaHbIM W CyNecYaHbIM 3amloJIHHTe-
JeM, ChimyyeMepaltbe, cJaaloCLeMeHTH-
pOBaHHBIE JbIOM MNOPOAB (CyHIERIE),
JonycKawlye ofHaxeHHs JO0 3 M OT
HOBEPXHOCTH 32605

—6

—4-+—6

—3—4

—2+—3

—1l—2

—0,5+

<20

25—50

cayuyasx M OoJblie, H ero 3aKpelisiloT B OCHOBHOM J€peBSHHBIMH
croiikamu. Ilpm ycroiiumBoli KpoBJe yCcTAHABJAMBAIOT CTOHKH JHA-
meTpoM 15—18 cm B ayHKH ray6uHOH 5—8 cM Ge3 NOJACHINKH,
a cBepxy CcToHKy paCKJHHHBAKT NOAKIAIKOH TosmuHoH 30—
40 MM m gaumuoM mo 50 cM. PaccrosiHHe Mexay paxaMu 3—5 M,
a MeXJy CTOHKaMH B psanLy 2—3 M.

Ilpu cpenHell ycTOHYUMBOCTH NOPOJ KpPOBJH KpelJeHHe YIJIOT-
HAeTcs — NepBL psax croek B 4—6 M oT 326051 ¢ pacCTosiHHEM
Mexay psamamu 2—3 M u crofikamu B paxy 1,6—2,0 m. MHorma
MeXIy pALAMH CTOEK YCTaHaBJHRAIOT PAABI KYCTOB H3 2—3 CTOeK
C HHTEPBAJIOM B pARY 4—6 M.



[Toag paBneHHeM oNycKalomleiicss KPOBJH CTOHKH BIABJAUBAIOT-
¢l B NJIOTHK H KDOBJIO H BHIAEPXKHBAIOT OCaAKy KPOBJH A0 5—
7 cM, npu OoJblleii ocagke CTOHKH 1pecKalorcsi ¥ Jomatores. B 3a-
BHCHMOCTH OT YCTOIi4HMBOCTH NOPOJ KPOBJH H IJollaiu ee oOHa-
JKeHHUsl CTOIIKHM Jiomaloresl B psgax Ha paccrossuud 10—30 . Pac-
X0l KpenexHoro Jeca cocrapjsier 10—16 m3 na 1000 m® neckos.

KoctpoByio kpernb (KOCTpHI) IJsl NOANEPKAHHS KPOBJH MNpH-
MEHSIIOT MpH BeepHOll cHCTeMe (BOJH3H OKOJOCTBOJBHOrO ABOPA).
Kax mnpaBsuJsio, KOCTPbl He H3BJAekaloT. IIpu 3TOM pacxojl Kpenex-
HOTO Jieca AOXOAMT JO 22—25 M™%, a Ha MOINHBIX NJacrax — Jo
40 v3 ma 1000 m® meckos.

MexaHuzupoBaHHAas Kpenb. 3Ith Kpenu paboTaioT B
KoMIlekce ¢ koMO0aiHOM H cKpeOKOBbIM KoHBeHepoMm. Hcnoasso-
BaHHe KOMIJIEKCOB BeCbMa MNEpPCHEKTHBHO HA DOCCHIAX € MaJjoyc-
TOWUMBOH U HeyCTOHYHBOH KpoBJell.

CoraacHo kaaccupukanun axax. JI. [. lleesikoBa, mpu paspa-
60TKe INJACTOBBLIX MECTODOXKJAEHHI ¢ HebOJsblIOH MOLIHOCTHIO IJia-
CTa NPHUMEHSIOT CTOJOOBBE H CHJOWIHB € CHCTEeMBl pa3spa-
GOTKH.

Mexons u3 aToro, npu noasemHoll pa3paboTke POCCHIIHBIX MeC-
TOPOXKJAEHHI DPa3qHYalT CTOJ00BBIE CHCTEMBI € OTCTynarollel na-
BOH C BEHTHJ/SILHOHHBIMHM LIyp(aMH; OTCTynaollell JaBoi ¢ BEHTH-
JISHHOHHBIMH INTPEKaMH; BeepHOH JIaBOH, BeepHO-OTCTymamlled Ja-
BOH, KaMepHO-JaBHYI0 C BEHTHJSLHOHHLIMH LITPEKaAMH; KaMepHO-
JABHYIO C 3aKJaAKOH JbJIOM; OTCTylamlleidl JaBol ¢ MeXaHH3HPO-
BaHHBIM KpeNeXHO-A0CTABOUHBIM KOMIJIEKCOM; AJHHHBIMH H KOPOT-
KHUMH 3axojikawvu. [loclenHne [IBe cuHCTEMBI NPUMEHSIIOT Ha TaJbIX
pocchINX, a BCe NpelblAyliHe — Ha MHOTOJIeTHEMEP3JIbIX.

YBenuuyeHHe AJHHBI OYHCTHOTO 320051 yMmeHblaeT o6beM Hapes-
HBIX U MOJATOTOBHTEJABHBIX PadorT.

B uesom cucreMa paspaboTKu HoJ/KHA obecneuuBaTh Gesomnac-
HBblE€ YCJHOBHS BeJleHHS FOPHBIX paboT, HaHOoJdee HOJNHOEe HCIOJb30-
BaHHe NPOHM3BOAHUTEJbHOrO 0B60pYAOBAHHA AJS MeXaHM3auuu pabor,
JOCTH2EHHe BBICOKOH HPOH3BOAUTEJBHOCTH TPYAA, 3IKOHOMHYECKH
JOTYyCTUMBIE TOTEPH U pa3yboxHBaHHME IIeCKOB, JOCTHXKeHHe Hau-
Hosee HU3KOU cebecTouMocTH 100b1YH 1 M3 1ecKoB.

PaccMoTpuM HeKOTOpble CHCTEMBl Pa3palboTKHu.

Cucrema pa3paboTKH oTcTynmawliell JaBo# ¢
BeEHTHJASAINHOHHBMH wmwypdamu. [loAroToBKy NPOH3BOIAT
no MJacTy ¢ NMOrpaHHUHBIMH BeHTHJSLHOHHBIMH WypdaMu NpH ray-
6une poccoinu Ao 18—20 M UM HOrpaHHYHBIMH BEHTHJSIHOHHBIMH
NpOAOJBHBIMH LITpeKaMH (npu ray6bune poccenmn 6Goaee 20 w),
KOTOPBIMH Hape3alT noJd Ha c¢ToA0b IMHPHHOH, paBHOIl [JIHHE
aaBul (pHC. 5.4).

OTKaTOYHBI TIPOJAOJBHBIA LITPEeX NPOXOAAT N0 TPaHHILE POCCHI-
ny (IpH UIMpHHE pOCCHINH MeHee 55 M) Jubo OKOJO TPOALOJIBHOH
ocH IIAXTHOTO NoJsi (Ha OoJiee WHPOKUX poccwinsix). [IpoBeaenuem
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Puc. 54, Cucrema paspaGoTKH oTCTyNam-
well naBoi:
1 — HaxJIOHHBIH MOABEMHBIH CTBOJ; 2 — OTKaTo4-

HeIf DpOROALHRIN wITPeK; 3 — paccedku: 4 — Mo-
rpaHHyHble BeHTHASUHOHHbIE WYPdLI; 5 — LWHT

Puc. 5.5. Kamepno-1aBHasi cucrema pas-

AN

pa6oTku: ezg | 5
1 — HaKJOHHBIA CTBOJ IAXTH; 2-— NonepeyHule

WTPEKH; 3 -- BEHTHASALHOHHBIH WTPeKR; 4 — Hesa- é 5:
KH; 5 — rnaBHblil OTKaTO4HbIH (COOPHBIH) IITPeK; o

6 — KaMepa

pacceuek o6pasyloT NepBoHauaJbHLIE OUHCTHbIe 3a60H-1aBhl. OuHCT-
HO¥ 3aloi-naBa gauHOH 30—70 M mepemelnaercss OT TPaHHI IIAXT-
HOro MnoJi K MOABEMHOMY CTBOJY NapajiesibHO CBOeMYy NepBOHa-
4aJbHOMY MNOJIOXKEHHIO, T. €. OT pacceuek B ofe CTOpOoHH. B oxno-
BpeMeHHOH pabore Haxogutcs He OoJiee ueThipex JaB. Haummenb-
urasi BleMOYHass MOWIHOCTb 1,4 M, rayOuHA 3aJUPKH ILIOTHKA He
mpesoimaet 0,1—0,2 M.

PaGouass aquMHa JnaBhl NOCTOSIHHA M OGBLIYHO He IpeBHILIAET
B cpeaHeMm 50 M, Boicora ot 1,4 mo 2,5—3,0 M, noapuranue szabos
3a uuka 1,1—1,5 m, npAMoO/IHHEAHOCTh MaBH 151 GoJbluell 3 hek-
THBHOCTH B3DHIBHBIX PaboT H CKPenepHOH MOCTABKH NOAJEPIKHBA-
10T U3MeHeHHeM [VIyOHHBl MINYPOB B BLICTyNaX H BIaAMHAX MNOCJE
npejAbIAyIIero B3peIBa 3apsuoB BB.

O160iiKy meckoB NMpPOH3BOAAT GypOB3PHIBHEIM CIIOCOGOM IMypa-
MH rayGuHolt 1,4—1,7 M, HOCTaBKY — CKpenepHbIMH yCTaHOBKa-
MH — IIDH PACCTOSAHHAX TPAHCNOPTHpPOBaHHA A0 150 M, JeHTOUHEHI-
MH KOHBeHepaMM — OPH PAacCTOSIHHSX GoJee 150 M.

ITpuszaboiinoe MPOCTPAHCTBO KPEMSAT BO BpeMsl GypeHHs IIIYPOB.
IlonBurarue JaBel Mo Beefl MJIHHE Ha NPUMEPHO OJHHAKOBYIO Be-
JIHYHHY CHOCOGCTBYeT IOCTENEHHOMY HAPACTAHHMIO TOPHOTO JaBJe-
HHA, o0JieryaeT BO3MOXKHOCTb YNpPAaBJIEeHHS HM H II0CAJAKY KPOBJIH.



Ha y3kux pocchinsix B LeJsX yBeJHYeHHS IJHHBI JaBbl (CJaei0-
BaTeJbHO, H NPOH3BOAHTENBHOCTH) PAaCCEUKH MPOXOJAAT HOJ YrJoM
K TNPOROJBHOMY IWITpeKy. JlaBy nepeMellaloT napaJelibHO €e JAH-
aroHaJIbHOMY pacilOJIOKeHHIO.

OuHcTHBE paboTH BeayT MO rpadHKy «HHKJI B CYTKH», 4TO obec-
MeYyHBAeT BBICOKYIO IPOH3BOAHTE/NBHOCTh TPYJa, MOBBIIIAET KoO3(-
(PHLHEHT UCNOJb30BaHHA 000pYA0BaHHs 1 6e30MacHoCTh pabor.

K nocrouHcTBaM CHCTEMBl OTHOCAT MOCTOSIHHYK AJHHY OYHCT-
Horo 3a6osi-nasbl, YTO YIPOIIAeT OpraHuzauuio paboT; moJHoe HC-
N0Jb30BaHHEe IJHHBI OUHCTHOrO (PpoHTa paboT; BBICOKHE MOKa3a-
TeJH 1o orbofike H AOCTAaBKe MECKOB; [IPOCTOTY YIPABJIEHHS TOP-
HBIM JaBJieHHeM, HeOoJIbLiIHe 3aTPaThl HA KpelJeHHe; JOCTATOUHYIO
6eszonacHocth cucreMbl. Hegocratku cucteMbl: Goabline 00BEMBL
HOArOTOBHTEJABHEIX pPaboT Ha pOCCHINSIX IHHPHHOH MeHee 50—
100 m; KOJHYECTBO CKpPENEpPHBIX YCTAHOBOK H Maublil Ko3DHHIHEHT
HCIIOJIb30BAHUS KX KaJeHpapHoro BpeMenn (20—25%); swinogne-
HHe Bcero o0beMa MOATOTOBKH H Hape3KH A0 Hayajga OYHCTHBIX
pabor.

CHcTeMy NpHMeEHSIOT HA pocchinsax wupuHoi 40—300 M npn
MOLIHOCTH NJjacra neckoB jao 2,0—2,3 M c BecbMa yCTOHUHMBOH B
ycTOH4HBOH KpoBJell u rayOHHe 3ageraHust Gosee 18—20 .

KamepHo-n1aBHasa cuHcTema paspaborku. CHucre-
My HOPHMEHSIOT HpH pa3paboTKe Mep3JbIX pocceinmel riaybuHoii 6o-
Jee 20 M ¢ MoOILHOCTBIO nJaacra neckoB 1,7—3,5 M mpu KpoBiae
cpeJHell yCTOHYMBOCTH HJIM NIPH YCTOHUHMBOH KpoBJe C NpocJaoiKa-
MH H JIHH33aMH JbJa.

BexkpeitHe maxTHOro nodst oOBIYHO [IPOH3BOAAT HAK/JIOHHBIM
ctBosoM. [ToATOTOBKY K OYHCTHBIM paboTaM IJIaBHHIM OTKATOYHBIM
H BeHTHJAUMOHHBIMH wTpekamH. lllaxTHoe mnoJe NpPOXOJBHBIMH K
NnonepeyHbLIMY LITPEKAMH M pacceykaMmH [0 KOHTYPY Hape3amT Ha
BeleMOYHBIEe CTOJNOB (puc. 5.5) nmauHoé 35—60 M, mmpuHO#l npn
ycToituuBofl U cpeinell ycrofiunBoctu kposJje 20—40 m. Ha poccri-
nAX ¢ HeycTOHuMBOH KpoBJell IIHpPHHY cronba yMeHbILAIOT 10
10—15 M.

[Ipn orpaGorxe BbleMOuYHOro crosba Mo ero AJHHHOH CTOPOHE
0CTaBJISIIOT UEJHK IWHpUHOH 2,0—3,5 M B 3aBUCUMOCTH OT YCTOHUH-
BOCTH MOPOJ KpOBJH, IJyOHHBI DOCCBHIIM H BBIEMOUHOI MOLIHOCTH.
Takum ob6paszom, miowlagb OOHaXKeHHUA KPOBJH MIAXTHOrO TOJIS
orpaHnuuBaercs o0OpasoBaHHeM KaMmep ¢ IIHPHHOH HpoJera, pas-
HOIl PAcCTOSIHHIO MeXAY HEeJAHKaMH.

OuncTtHele paloTbl NMPOH3BOASIT B KaMepe, OKPYXKEHHOH cO Bcex
cTOpoH HenukaMd. Kamepbl orpalaTeiBaoT CHJIOLWIHBIM HJH IOYBO-
YCTYNHBIM (mipn GOJbIIOH MOIIHOCTH pocchii) 3aboem. OOHIUHO
IMIHPHHY KaMephbl IIPHHHMAIOT TaKoH, 9ToOBl NpPH e€e IMOJIHOH oTpa-
GoTke He moTpefoBajoCh MOCTOSHHOTO KpemieHHs BhIpadoTaHHOro
HOpOCTpaHCTBa MexXay HelHKamu. Pacxon aeca 10 2—3 M3 Ha



1000 v’ neckos, npu BeJHuHHe nposeta 30 M u Gojee OH yBeJHYH-
Baeics ..o 10 v

CyIecTBEHHBIMH HEL0CTATKAMH KaMepHO-JIaBHBIX CHCTEM pas-
paboTki sABAAIOTCS 3HAuMTENbHDBIl 00beM NOATOTOBHUTEJBHBIX pa-
60T u morepH B meAHkKax, gocrurawuiue 10—159%.

ChncreMa pa3pabGoTKH OTCTynaiwueli JaBoH ¢
MeXaHH3HPOBAaHHB M KDEHneXHO-JA0CTaBOUHB M
KOMI.J1€KCOM HCHOJB3yeTCs NpH paspaboTke T1yGOKHX DOCCHI-
nefi (150—250 ™). MexaHU3upoBaHHAsT CcaMOllepeABHTAIOMIASACS
Kpelb NPHMEHSETCH B COUETAHHH C OYHCTHBIM KoMOaiHOM H ckpel-
KOBBLI\; KOHBefiepoM.

{IpH npuMeHeHHH yKa3aHHOro KOMIIJIEKCA BCKPBITHE HNPOH3BOIAT
HAKJOHHBIMH CTBOJIaMH, a NOATOTOBKY — OTKAaTOUHBIM H BeHTHJA-
{IHOHHDLI'I WITPEKAMH C NPOBEAEHHMEM MEXAY HHMH pacceuek, B KO-
TOPBIX YCTAHABJHBAIOT MeXaHH3UDOBAHHHEIA KpEMeKHO-I0CTaBOYHBIN
kommieke. lllupuna pacceukn LoJ2kHA 100ycKaTh COOPKY KOMILJIEK-
ca, 145 6e30macHOCTH 3THX PaboT ee 3aKPENJIAIOT KPENEXHBIMH pa-
MAaMH BCILIOUIHYIO MM BPa30eXKy C 3aTHKKOH KPOBJH. B MoHTaXK-
HOIl KaMepe yCTaHaBJIMBAaIOT MeXaHH3HUPOBAHHYIO Kpenb, OypoliHe-
KOBEIl KoMmOalin AJsi oTOOAKH NEeCKOB H HX NOTPY3KH Ha cKpebKo-
BBl kKoHBeHep. JIeHTOUHBHIM KOHBEHEpPOM IO OTKAaTOYHOMY WITpeKy
necKkH NORAT B OyHKep BHIAAYHOIO CTBOJA.

O106oiiky neckoB NMpOU3BOAAT AByMsi cnocofaMH: HeNOCpeACTBEH-
HO pe3namu pabouero opraHa KomMOaliHa WM C NIPeIBAPHTENbHBIM
pa3pyulenueM O6oJiee KpPeNKHX INOPOA OypOB3pPHIBHEIM CHOCOOOM.
B nocnenHeM caydae KoMOailH B OCHOBHOM HCHOJB3YIOT KdK LIHe-
KOBBIH NOrpy3uHK MecKoB Ha cKpeOKoBuIll KoHpeHep. Ilpou3BoaH-
TeJBHOCTb JaBel AJHHOH 50 M H BBHIEMOUHOH MOINHOCTHIO 2,5 M co-
crasjsieT B cpenHeM 250 m3/cyT.

[IpuMeHeHHe KOMMJEKCa NMO3BOJSET: CHH3UTb MOTEPH MECKOB 10
1—29% 3a cuer OecueJHKOBOH oTpabOTKH IIAXTHOIO MNOJSA; YMeHb-
IIMTh YAEJNbHLIH Bec HOATOTOBHTEJNbHBIX H HapesHnx pabor Jo
129%; MNOBBLICHTb NPOH3BOLMTEJbHOCTH Tpyaa Ha 18—209%.

5.3. OTKPbITAS PA3PABOTKA POCCBINNER

Pasauyalor caeaylolide crnoco0bl BCKPHITHS POCCHINMHBIX MeCTOPOXK-
Jenuil: ofmie#i TpaHmreefl (BhE3ROM), OTAeJbHEIMH TpaHLIEAMH
(BBle3amMH), KaHABaMH, KOTJOBAaHaMH.

O6uine M oTAenbHBE TpaHueH (puc. 5.6) HCIONB3YIOT B Ka-
yecTBe BCKPHBIBAIOUIHX BBHIpabOTOK NpH paspaborTke pocceimeil 3KcC-
gaBaTopamu, OyJabJo3epaMH HJH KOJecHBIMH cKpenepaMH. TpaH-
IeH NPOBOAAT HA YYacTKax C caMOH HH3KOH OTMEeTKOH IVIOTHKA AJs
Ayyiiero ocylleHuss 3a60eB H yMeHbUIEHHs O6beMOB IOPHO-NOAro-
TOBHTEABHHX paboT.
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Puc. 5.6. PaspaGoTka POCCHIHOTO MECTOPOXKAEHHS KOJECHLIMH CKpenepaMi Npm
BCKPHITHH OTHEJNbHBIMU TP aHIIESIMH

BekphitHe xanaBamH (pue. 5.7) IWMPOKO NPUMEHSIOT IPH THA-
pOMeXaHH3MPOBAHHLIX cnocobax pas3paboTkH. MecTo 3a/0XKeHHs
KaHaBbl BLIGHpAOT TaK, YTOOBH HMeTh BO3MOXKHOCTH DAa3MECTHTh 3a
yCTbeM KaHaBel XBOCTH oOoraliieHusi. PaccrosiHHe Mexay KadaBa-
mMH u3Mensercs ot 40 ao 400 M, naHHa KaHaB B Hpejenax paspesa
40—150 M. YkJOH KaHaBbl AOJKeH 06ecrneuydTh caMOTEuHOe mepe-
MellleHHe Pa3MBITHIX [ECKOB.

Bekpritue koraoBanamu (puc. 5.8) HPHMEHSIOT NPH CJIOKHOM
3a/IeraHAH pOCChineil ¢ HEePOBHBIM IJIOTHKOM. KOT/I0BaH coopyxKa-
10T Aparnadiiamu, OynbJo3epaMH HJM THAPOMOHHTODAMH ¢ 3eMJle-
COCHBIMH yCTaHOBKaMH. B nocienHev cayyae K MecTy ¢ HanboJee
HH3KHMH OTMETKAMH IUJIOTHKAa NPOBOAAT KaHaBy, a 3aTeM Coopy-
KAWT KOTJIOBAaH. PasMepnl KOTJOBaHA ONPEAEISIIOT M3 YCJIOBHS
pa3MelleHust B HeM OyHKepa HJH 3eMJecOocHOll ycTaHOBKH. [ay0Ou-
Ha KOTJIOBaHA paBHAa BhICOTe pa3pabaThiBAEMOro ycTyna.

OcHoBHOH XapaxTepHCTHKOH CHCTeMBI Pa3paGOTKH DOCCHITHBIX
MeCTOPOXKAeHHH $BJSeTCS NOPAAOK MNPOBEIEHHS MOArOTOBHTENb-
HBIX BeIPAOGOTOK, ONpeJessIOIUI HaNpaBJjeHHe BhHIEMKH A0GHUYHBIX
3aX0A0K H nepeMelleHne topdoB B oTBaJ. [lpuHsTas cHcreMa
pa3paboTku mpo/xHA O0O6eCNeuHTh MAaKCHMAJbHOE HCNOJNb30BaHHE
BCKPBIIIHOrO H Ro0byHOro obopynoBaHHs M Haubojee HOJHYIO OT-
paboTKy 3anacoB MECTOPOKAEHHS.

B 3aBMCUMOCTH OT HanpaBJeHHs NepeMellleHHss QPOHTA TOPHHEIX
paGor (puc. 59) pasnnuaioT cHcTeMbl Pa3paGoOTKH NPOJOJBHYIO,
nonepeunyn H BeepHylo. Ilpogonenyio cucreMy pa3paboTKH NpH-
MEHAIOT Ha Yy3KHX H CPeIHHX pocchnfx. [1pn nonepeuHnix cucremMax
poccoiib pa3palaTHBAIOT Cpa3y Ha BCIO LUHpHHY. BeepHywo cucre-
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Puc. 5.7. Cxema BCkpuiTHS pocchineoro  Puc. 5.8 CaeMu BCKPHITHA  POCCHINH
MECTOPOKAeHHST KaHaBaMu KOTJIOBaHAMH

My —Ha rayGOKHX DOCCLINSX, KOrJAa YCTPOHCTBO AOMOAHHTENbHBIX
3ae3/10B CBsI3aHO ¢ GOJIBLIMMH 3aTpaTaMy.

[pi  paspaborke pocchimHBIX  MeCTOpPOKACHHUI HCIOJB3YIOT
Oy/bJ03€pEl, CAaMOXOJHble CKPenephl, APArAaiiHbl, MeXaHHUEeCKHe
JONATEl, 000pyAOBaHHE PHAPOMEXAHU3ALUUH H APATH.

Byapposepel mpuMeHSIOT B OCHOBHOM mpH paspaboTke BeuHo-
MepsJIbiX pocchimeft ry6unolt 10 12—14 M. Pa6ore BegyTes B Jjet-
HHIl NepHOJ TOHKHMH CJIOAMH IO Mepe OTTaHBaHHSA poCchinH. M-
NOJIB3YIOT TaK¥Ke NPeABADHIENbHOE DBIXJEHHE pOCCHINell MeXaHH-
YEeCKHMH PHIXJIUTENSIMH.

CamoroHEI® CKpenepbl NPHMEHSIOT NPH BbleMKe MACKHUX nopoj
TpH OTCYyTCTBHM B HHUX BAJYHOB M COJEDKAHHH BJAard He OGoJee
15—20%. Tlnotnble nmopoiasl nepes cKpenepHOH BbleMKOIL noJBep-
TaloTCs NPEABAPHTENBHOMY phixJeHHo. PaunoHasbnoe paccrosinue
nepeMelleHHsl MOPOA CKpeNepaMH ¢ KOBIUIAMH BMECTHMOCTBIO GoJiee
15 m® He Gosee 1 kM, nmpeogosneBaempiii mogbeM 10°

TexHonoruueckue crnoco6ul paspaboTKH poccbinei CKpenepamu
pas/MyaloTCs CXeMaMH HX IBHMKeHHs. Brlesl u3 Kapbepa Trpyke-
HBIX H CIYCK B Kapbep MNODOKHHX CKDENepPOB OCYMIECTBJSIOT [0
0JI0roMY GOPTY WM MO CHENHAJbHO NPOHAEHHBIM TpaHiuesiM. Cxe-
Mbl JBHAKEHHS CKDENepoOB: KOJbLEBast, [0 COMPAaJH HJAH 10 BOCH-
MepKe. Bblesg M3 Kapbepa yCTPaHBAIOT MOA YIJIOM, 0GecneuyuBaro-
UM HOPMaJbHOE ABUKEHHE TPYKEHOro cKpenepa.



Puc. 5.9. CucteMbl paspaboTKi poCChHIn~
HBIX MECTOPOXKAEHHH:

a — NpojaosbHas, 6 — nonepeuHas, 8 — Beep~
Hasa
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Puc 5.10. KoM6GHHHDOBaHHBIE TEXHOJIO-
THYeCKHe CXeMbl Pa3paloTKH pocchineft
3KCKaBaTOpaMu H GyJbRO3epaMu:

a, 6 — COOTBETCTBEHHO NPH OTCYTCTBHH M Ha-
JHYUH aKKYMYJHpYOIle# TpaHIleH, 8, 2 ==
¢ HCMOMbL30BAHHEM Ha OTBaJjde LOHOJHUTEMNb-
Horo Gyabposepa

IlpumensoT TakXke KOMOMHHPOBAHHYIO cXeMy: Oy/blo3epaMH
oTpabaTthiBaloT Topda, a KOJECHBIMH cKpelepaMH HepeMellaioT I1o-
poxrl B orBajbl. CxemMa 3(hGheKTHBHA HA CYXHX H MaJOBOAHBIX Me-
CTOpOXKAeHUAX IaAyb6HHOK 4—8 M mpu HeOOJAbIIMX 3amacax MoJes-
Horo uckonaemoro (o ! MuH. M%),

OnHOKOBIIOBbIE 3KCKABATOPH HCIIOJNB3YIOT NPH BBIEMKe TOP(OB
H NMeCKOB YCTYNaMH HJH Ha BCIO HX MOIIHOCTb. TeXHOJOTHUYeCKHE
CXeMEl 3KCKaBaTODHOH pa3paboTKH pocchileli BKJAOYAKT: 3KCKaBa-
TODHO-TPAHCHOPTHYIO CO CTalHOHADHHIM oboraTUTe]bHBLIM 060py-
JOBaHHEM; 3KCKABATOPHYIO C IlePeBaJIKOIl BCKPBHILIHLIX TOPOJ B OT-
paboTanHOe MPOCTPAHCTBO H HCHNOJb30BAHHEM TpaHCNOpTa Ha Jo-
6biuHbEIX pafoTax; 3KCKABATOPHYIO € HepeBaJKOH BCKDPBIUIHLIX MO~
pPOA H NIpUMEHeHHeM INepeJBHXHHIX 000ratHTeNbHBIX YCTAHOBOK.

Byabjosepnl, KoJecHbEe CKpeHNephl H OJHOKOBUIOBBIE 3KCKAaBATO-
PH NPHMEHSIOT TAaKXe B PA3JIMUHHIX COYeTAHMAX KoMiekcHo. Hanm-
6oJiblllee paclpocTpaHeHHe INIOJYYHJA CXeMa, NpepycMaTpHBalolladg
npuMeHeHHe OyJabL03epOB 1/ MNOCAOHHON BHIEMKH B COYETAHHH
¢ xparaaliHaMu Ha orBaJjoobpasoBamum (puc. 5.10). Ilpn suvineh



BHeMKe TOP}OB Ha WIHPOKHX MOJHIOHAX JAparjaiHel MOryT NpHMe-
HATbCA 1J8 BBIEMKH nopol, a Oyabiosepbl — Aas 0TBajoobGpaso-
BaHHUA.

5.3.1. THOAPOMEXAHHU3UPOBAHHAS PA3PABOTKA POCCHIIEN

OcoGeHHOCTBIO THADOMEXAaHH3HPOBAHHOTO croco6a paspaboTKH siB-
JigeTcs BO3MOMHOCTb OObeAMHEHHS B HENpepLIBHBLIK NOTOK mpoiee-
COB pa3MblBa, TPAHCIOPTHPOBAHHS H YKJaJKH NMOPOAB B OTBAJ HJH
JIOCTABKH [10JIe3HOTO HCKONAeMOro K o0oraTHTeNbHBIM YCTaHOBKAM.

Ilpu rujppoMexaHu3mpoBaHHOM cnocobGe pas3paloTKM BOAA, TNo-
JaBaeMas INOA JaBJeHHeM No TpyOGONpOBOAY K THIAPOMOHHTODY,
HanpasJisieTcsi Ha 3a0ofl, paspyllaeT NOpPOAY M [peBpalllaeT ee
B THApOCcMech (MyJ/AbNy), KOTOpPasg NOJ HanOPOM HJAM CaMOTEKOM
TPaHCIOPTHPYeTCA B OTBAJ HJIH K 00OraTHTE/bHOH yCTaHOBKE.

I'mapoMexaHu3npoBaHHEIH cmoco6 NOJayuyHJs HauboJbliee pac-
npocTpaHenye NpH oTpaboTKe 30JOTONNATHHOBLIX, OJOBSHHBIX, aj-
Ma30HOCHBIX H peIKOMETaJJbHBIX POCCHINEH, a TakKxke Ha AoOblue
Topda, npu pa3paboTke MNECYAHO-TPABHIAHBIX H YrOJBHBHIX MeECTO-
poXAeHui.

Haynyymufi pesyJptaT M03BOJSeT MOJYYHTb THIAPOMEXaHH3H-
poBaHHBI crnocod MPH pa3MbIBe NIECKOB, Cynecell H CYIJIHHKOB B Ta-
JoM coctosiHuu. [ljoTHBIE M TOJMycKajibHBIE HOPOAB HeOGXOAHMO
npeABapUTENbHO PaspylllaTh MeXaHHUECKHM pBLIXJeHHeM HJH B3phl-
BaHHEM.

OCHOBHBIM BHAOM TI'MAPOMEXaHH3HPOBAHHOTO cnocoba sBasgercs
rujpaBiuyeckas pas3paboTka, KOTOpas Ha POCCHIIHBIX MeCTODOXK-
JEeHHAX BKJIOUaeT CjaenylOllHe TeXHOJOTHUeCKHe NPOLeCcChl: yaaje-
Hue TOpQOB, Pa3MBIB MECKOB, WX THAPABIHUECKOE TPAHCHOPTHPOBA-
HHe, IPOMBIBKA IECKOB Ha 0GOTATHTENBHLIX YCTPOHCTBaX U THAPO-
oTBaJgoobpasoBanue.

Tuapasauueckuil crnocol NPHMEHSIOT NpH rayOHHe 3ajeraHus
poccrineil 1o 30 M M HAJMYHH BOJOHCTOYHHKOB, 00eCNeuHBaIOLINX
HeNpepBIBHYIO N0Jauy BOJALL

BekpuiTHEe ¥ NMOArOTOBKA MOJHIOHA K pa3paboTKe TuApaBaute-
CKHM cnocob6oM 3akjaouaeTcss B NPOBeJEHHH Da3pe3HbIX TpaHIueH,
SIBJAIOUHXCS ONHOBPEMEHHO BCKDHIBAIOIIHMH H TOATOTOBHTEJbHHI-
MH BoipaGoTkamu. [1poxOAKy TpaHme!dl TUApaBAUYECKHM cnocoboM
HAYHHAIOT C YCTPOHCTBa NHOHEPHOro KOTJOBaHa, B KOTOPOM MOH-
THPYIOT THIPOMOHHTODHOEe H 3eMJecocHoe obopynoBaHHe. [as
CO3JaHHA HAuaJIbHBIX KOTJOBAaHOB Hallle BCero HCHOAB3YIOT ApAar-
JIafHBHI.

[IpoBenenne TpaHmweli M3 NHOHEPHBIX KOTJIOBAHOB, a TaKxKe
BCKPBIIUHBIE H R0ObuHBIEe palOTH B NMEPHOJ 3KCOAYATALHH POCCHINH
OOBITHO BHIIOJHAIOTCA NPOJOJBHEIMH H MONEPeYHEIMH 3aXOAKaMH.
CxeMHBl BeJieHHs1 paboT 3aBHCAT OT KOHEUHBIX KOHTYDOB IIOJIMIOHA,



Puc 511 Cxevbl pa3vbiBa NMOpOA

@ — BCTpeuHblM 3a6ocM 0 — NOMYTHBIM 8 — BCTPEYHO MONYTHBLIM [ — 3eMJecOoCHasi YCTaHOB3-
Ka 2 — 1HIPOVOHHUTOpP, J — HaANpPaBJCHHE NOTOKa BOAbI, 4 — HanpaBJeHHe MOTOKa MyJbIbL,
5 — 3ymng

VKJOHOB MOJOLIBH I[OKPBIBAIOMIHX INOPOJA H HeoOXOAMMON BeJiHUH-
HBl ONepeXKEeHHs BCKPHILIHLIME paboTaMu JOOBIUHEIX,

IIpouecc ruapasauueckoll paspaboTku TOpHOH nopoawst B 3aboe
BKJOYaeT NoApe3ky 3a0os H ero oOpylLIeHHe; CMBIB 00pyIICHHOH
nopoanl. Iloape3ky 3abost ocyllecTBASIOT 3a cueT 0Opas3oBaHUsA
Bpy6a Breicotoll 0,2—0,4 M B HuxBell ero yactd. CMBIB TOpPOABI
NpPOU3BOASAT paBHOMEpHO, uToOB NOCTynamplias B 3yMOd 3evuie-
coca myJbAa uMeJsa NOCTOAHHYIO KOHCHCTEHLHIO.

Paspywenne nopox B 3aboe cTpyed THAPDOMOHHTODA IPOU3BO-
aurcsa (puc. 5.11) BcTpeuHbiM 3aboeM, NMONYTHHIM 3200eM U BCTpeu-
Ho-nonyTHoIM 3aboeM. Hanbosee 3¢ dexTHBen BCTpeuHbll 3aboli,
TaK KakK B 3TOM cJydyae THAPOMOHHTOD pAaclofaralor Ha HHxKHel
naomanke, a paspaborky ycryna BeayT ¢ nogboeM. HemoctatkoM
cnoco6a sBJsieTcs 3HAYUTENbHAs YBJaXKHEHHOCTh pabouell mJomiai-
KM ycryna, 3aTtpyAHsiiomas pabory Joged H o6opyloBaHHS.

Pasnnuaror ABa cnocoba BojocHaOXeHHS THADABJIHUECKHX
YCTAaHOBOK: TIPSIMOTOUHoe C 3a60poM BOABI H3 BOJOHMCTOYHHKOB
(pexa, o3epo, BopoXpaHuaHle) ¢ GoabmuM pebuTOM H 00OPOTHOE
32 cyeT MHOrOKpPaTHOrO HCIOJIb30BAHHS OYHINEHHON Ha OTBaJe
Boanl [logauy BOAB K rMAPOMOHHTOPAM OCYILECTBJSIOT C MOMOMHIBIO
HacoCOB H BOJ0O34BOAHBIX KaHAB.

5.3.2. APAJKHBIN CTOCOB PA3PABOTKH

Jipaxuelii cnocod NpHMeHAT NpH pa3paboTke NOHMEHHBIX o3ep-
HBIX H MOPCKHX pOCChIHed.

[lpu ppaxHoM cnocobe pa3paboTKu BbIEMKY NOPOA, MPOMBIBKY
NMeCcKOB H yjJaJjeHHe XBOCTOB B OTBaJ NPOHU3BOAAT IJIaBYyUHM arpe-
raToMm — A parofl. MeXaHH3MBl H COOpPYXeHHSI AparH YCTaHOBJe-
Hbl HA Hecyllell yacTH —MTOHTOHe (pHc. 5.12}.

PafounM opraHoM Apard siBJAseTcs YeprnakoBasl Lelb C yeprna-
Kamu BMecTuMocTbio 0T 80 10 600 4. B mpouecce paspaGotku 3a6os
NecKy 3auepnbplBalOTCd uYepHmakaMu W nojaoTcs B 6GapabaHHBIH
IPOXOT, TJe CTPYSIMH BOJBI HX PAa3MBIBAIOT, OTAEJSIOT rajleyHuK, Ha-
OpaBJsiloT Ha JIEHTOUHBIH OTBa/sooOpaszoBaTesNb H Jajee B OTBAJL.



Puc. 512. Opara co cnjou-
HOM 4YepnaKOBOH Henbio

I — yepnaku, 2 — HHXKHHH Gapa-
GaH, 3 — yepmakoBaa pama, 4 —
fepefiHsss  Mayra, &5 — BepXHUl
npHBoaHo# GapaGad, 6 — 3aBa-
JIOYHBI  JIOK, 7 — GapaGaHHbIil
rpoxoT, & — JIEHTOYHBIA OTBAJO-
o6pa3oBaTeb, 9 — cpas; 10 —
NMOHTOH, I/ — KOpMOBHIE KOJObI,
12 — nofluepnakoBelil  yJOBHTEJb,
13 — Gapaban aas  MNOALEPKKH
yeplnakoBoH nenu

Menoup Bvecre ¢ BOAOH IPOXOAHUT uepe3 orTBepcTus OapabaHHOrO
rpoxoTa H NOCTynaeT B anmaparypy, KOTopas 3ajepkuBaeT LIJIH-
XoBbBle MaTepHaJbl. XBOCTH 00OralleHHs N0 KOPMOBBIM KOJIOAaM
HaNpasJfOT B df(esbHbe OTBAJLL.

Ha aparax moJayyalor KOHEUHYIO MPOAYKIHIO — IIJHX0BOE 30-
JOTO, aJMaspl WJM MOJYNPOAYKT — KOHIEHTPAT LEHHBIX MaTepHa-
JIOB, KOTOPBHIH MOBTOPHO INpPOMBIBAIOT HAa OeperoBofl CTallHOHAPHOH
NPOMEIBOYHOH ycTaHoBKe. IIpou3BofHTeNBHOCTE KPYNHBIX Apar J10-
cruraer 10—12 Teic. M® mecKoB B CYTKH.

[lepemellleHHe ApardH OTHOCHTeAbHO 320605 OCYLIECTBJSIOT ¢ NO-
MOLbI0 BOPTOBHIX KAHATOB, YHpaBaAseMHIX JebelKaMH, H KODPMO-
BHIX CBail.

[ToarotoBka nosHroHa K pa3paboTke JAparodl 3akJjawuaercs
B NPOXOAKE TNEpPBHUHOTO KOTJOBAHAa, BOJOOHTATENbHOH KaHAaBHI,
B COODYXKEHHH 3€MJSHHIX NepeMblYeK W BHINOJTHEHHH APYTHX BCHO-
moraTteabHux paboT. IlepeuncseHHble paloTbl BHIIOJHSIIOT OJHO-
KOBLIOBLIMH 2KCKaBAaTOPaMH ¢ MepeBO3Koli NOPOAB B OTBaA
aBToTpadcunoptov. lla 6opTy KOTJOBaHA cOOPYXKAaIOT MOHTAXKHYIO
nJaoilaiky Ajsi c6opkH aparu. Pasviepbl Apa)KHOro NOJHCOHA yCTa-
HaBJHBAIOT TaKUMH, 4YTOOB TPOAOAKHTENBHOCTb €ro oTpaboTKH
COOTBEICTBOBAJAa MHHHMAJIBHOMY CPOKy caykOvl Apard.

5.3.3. OXPAHA BOJAHBIX PECYPCOB

[Ipu paspaboTke pOCCBIMHBIN MeCTOPOKAEHHII HveeT MecTo O0Jb-
Ioe 3arpsi3HeHHe TEeXHOJOIHuecKOi Boasl. [IpaBuaaMu oXpaHHl BOJ,
OT 3arpsi3HeHHs AJs1 pPeK MepBoH KaTeropHu IO LEHHOCTH IOPOIHI
puiO ecTecTBEeHHAS MYTHOCTb He AOJKHA npeBblmrate 30 mr/a. Has
peK BTODOIl KAaTeropHH MO LEeHHOCIH DPBIO 3TH HOPMBI MOLYT ObIThb
yBeJHYEHBl B TPH pasa.

Ha oumcTky BOA A0 NpeiesbHO AONYCTHMBIX HOPM TpebyloTcs
cymecTBeHHble 3atpathl. [losToMy K Haubosee NeHCTBEHHBIM CIIO-
cobaM NpeJOTBpAllleHHs] 32COPEHHS DpeK cJjaelyeT OTHOCHTb }CT-
polictBo obopoTHOro BoAocHaOxKeHusi 6e3 cOpOCOB Jaxke OCBETJeH-
HO#l BOJBI B DeKH.

[Ipu npaxHo#l paspabGoTke HaubBoJsee pacnpocTpaHeHHOH ABJA-
eTcsl TIPAMOTOUHAs cXeMa BOJoCHAaOXXeHHA C OYHCTKOM BOA OT MH-



Hepa.lbHOIl B3BecH B oTCTOfiHHKax. [IpH HeboJBLIMX BOAOOTCTOMHH-
Kax BO0Ja HAa NPOMBIBKY MOKeT [MOCTYNaTh IJIOXO OTCTOABLIASACH,
flO3TOMY B 3THX YCJOBHAX 3(P@(eKTHBHO NPUMEHeHHE XMMHUYECKHX
peareHToB 1Js GBICTPOro OCBETJEHHS BOJHL.

JparaMn paspabateiBaroT Haubosiee BOAOHOCHBIE PeKH ¢ 060Jib-
HIHM pacxoJoM BoJbl. B »Toil ¢Bs3u mepeBoa Apar Ha OeccTodyHoe
06opoTHOe BoAOcHaOxeHHe saBaseTcs 3(¢ekTUBHON Mepoil, obecne-
yHBaloillell HCKJMOUEHHe 3arps3HeHHs] peuHBIX BoA. [lpaKHulfi pas-
pe3, Kak NpaBHJoO, H30JUPYIOT OT PyCJda PeKH, 4 KOHTYPhl 3aKPHITO-
r0 BOJ0eMa H OTCTOHHHKOB OrPAHHUYHBAIOT MNOPOAHBIMH OTBaJaMH,
BOCIIOJIHEHHE BOJBL, TepseMoH 3a cuer (UJbTPAIlMH uepe3 OTBAJH,
OPOH3BOJSAT H3 PEK.

Takue MepONpPHUATHA MNO3BOJSAIOT YMEHBIINTL 06beM BOAHI, OUH-
MEeHHOH pacnoJoXeHHol Ha Jpare OUHCTHTENbHOR YCTaHOBKOH,
# paboraTh 6e3 MM ¢ YACTHYHHIM BBIIYCKOM BOJABI B PEKY.

[Ipu crTpoHTesnbCcTBe pa3pe30B NPOEKTAMH INpefyCMaTpPHBAETCS
HaJIHUHe OYHCTHHIX coopyxkeHHil. Ha ux crpouTennctBo oTBOAsATCA
3HauHTeJbHBIE KAalHTAJOBJOKEHHs, KoTopble mocruralt 30% o6-
UIKX 3aTpaT Ha YCTAHOBKY JParu.

Konrpoasusie sonpocst

1. UTo HA3BIBAIOT POCCHLIMAMH?

2. Tlepeuncaure THNEI pOCCHINEH.

3. Uro oTHOCAT K NOATOTOBHTENLHBIM paGoTaM NpH paspaboTke pocchined
NOA3EMHBIM CHOCOGOM?

4. Hasosure crnoco6nl BCKPHITHA DPOCCHIMHHIX MECTOPOXZEHHA NPH OTKPHITOR
paspaboTke.

5. ManoxnTe CyIHOCTb THAPOMEXaHH3HDOBAaHHON pa3paGoTKu pocchinedl.

6. Kakne mnpupOJOOXpaHHBIE MEPONPHATHA HEOOGXOAMMH npH paspaGoTKe
POCCHINHBIX MECTOPOXKAEHHH?



6. CIELLUAJIbHDBIE CITOCOBbI
PA3BPABOTKU MECTOPO)XAEHUM
NMOJIE3HBIX UCKOMAEMbIX

6.1. TEOTEXHOJIOTHMYECKHE CITOCObbI N ObbIYH
HOJIE3HBIX HCKONMAEMbIX

K reorexxosioruyeckum crnocobaM A0OHIYH MOJE3HBIX HCKOMAEMBIX
OTHOCSTCS JA00BIYa MeTaJjJoB, coJell U APYIHX BelLeCTB MeTOAOM
MOA3EMHOIO BHINENAUMBAHUSA, TrasudHKaUuH yraell, TeperoHKd
CAaHLeB, pacljaBJjeHde cepbl, O00XKHI Cyiab(UIHBIX MHHEDPAJOB,
CKBaXKHUHHAs rUApoA0ObIUA.

Paspab.tka pyAHBIX MECTOPOKACHHIT IEOTEXHOJOrHYECKHMH
cnocobamMu 3akJI04aeTCsl B TOM, YTO MOJYYEHHBIH KOMIOHEHT Hero-
CPeACTBEHHO B MecTe 3a/eraHus NepeBOJNUTCH B KHIKOE HJH raso-
o6pa3Hoe cocTosiHHe. [lenaercst 370 ¢ MOMOWI[bIO BHIU(@J a4 HBa-
HHSA, PACTBOpPEHHUS, pacnJdaBJeHus, BO3TOHEKI.

[lonseMHoe BohllleTayuBaHHe METAJNJOB OCYLIECTBJSETCS BBEJE-
HUeM B PYAHBII IJIACT Yepe3 CKBAXKHHBI XHMHYECKUX H MHKPOOHO-
JOTHYECKHX pacTBoputeell (pacTBopw KHCJOT H ujesoueli). Obpa-
3ylolinecs B pe3yJ/bTaTe 3TOTO IPOAYKTHBHbIE PACTBOPHI Yepe3 CH-
CTeMy OTKATOYHBIX CKBa’XKHH H3BJIEKAlOTCS Ha MOBEPXHOCTH H Ile-
pepabaTuBaOTCA.

Ilponecc pactBopeHust TBepJOrO Tesda B ABHIKYULIEHCS KHAKOCTH
CTIOKEeH H MOzKeT ObiThb OIHCAaH C TMOMOLIbIO cuCTeMbl AHDdepeH-
UHAABHBIX YPABHEHHIl, B KOTOPYI0 BXOAAT ypPABHEHUS [BHIKEHHS
BHA3KOH XKHAKOCTH, NUMD(pY3HH TIpH KOHBEKTHBHOM HepeHOoce BellecT-
Ba, ONMCHIBAIOUlMe SABJEHHS Ha TpaHHlle pasjena TBepAoe Teao—
pacTBOpPHUTED.

B nacrosiiiee BpeMs B Au(epeHunanpuoli popme HMeEIOTCH pe-
WeHHs AJs1 IpocTefilliiX CJAy4aeB pacTBOPEHUS TBepbIA TeJ B KHI-
KOCTIL.

[TonzemMHas BHIJIAaBKa CepHl (030KepuTa M Ap.) NpeAnoJaraer
CKBasKHHHYI0 LOOBIUY, OCHOBAHHYIO HA CBOHCTBe YKa3aHHBIX [0Je3-
HBIX HCKONAaeMblX NJAaBHIbCS NIpH Temnepatype 112-—119°C, cospa-
BaeMoft B 30He NJABJCHUS [yTEM NOJAUM 4Yepe3 CKBAXKHHBI TOps-
yell Boabl. DPgeKTUBHOCTD MeTOAa TOA3EMHOH BHIIIABKA Cepbl
(IIBC) onpegensierca pAacueTHBIMH NapaMeTpaMH TeXHOJOTHH,
KOHCTPYKUHAMH AOOBIYHOrO O00DYAOBAHHA, CIENEHH H3YUEHHOCTH
1 0PHO-TEOJOTHYECKHX YCJAOBHII MeCTOPOXIAeHHus, ocobeHHOCTel pac-
npOCTPAHEHHS TEIJIOBOH HEPrHH B MACCHBE.

t OIHEM M3 reoTexHOJOTHYECKHX CIHOCOGOB HOOBIYH MOJE3HBIX
HCKOIIAGMEIX fiBJsieTcsl CKBaxpHHAas rujapoiobeiua (CIA). Cyuw-



Hocth mpouecca CI'A 3akuouaercs B caeayioueM. Yepes 3akau-
HYIO CKBaXKHHY BelyT THAPOOTOOIKYy pyAb, 00BUHO C NOMOIIbIO
THAPOMOHHTODOB Pa3JHYHOIl KOHCTPYKUHH, Yepe3 OTKAaYHYX CKBa-
JKHHY € IIOMOMIbIO THAPO3JeBAaTOPOB HJH 3PJAUMPTOB OCyIeCTBASET-
csi TPAHCHOPTHPOBKA [UAPOCMECH, KOTOpasf 3aTeM HanpaBJseTcs
Ha oboratute.abHyio (abpuky. HMHoraa uepes oAny M Ty XKe CKBa-
JKHHY OCYUIECTBJSIOT THAPOOTOOHKY pyAbl H TPAHCIOPT THAPOCME-
ci. Ha pasmnuneix cragusix CI'Jl Bo3MoOXKHa TakxKe INojaya pac-
TBODHTe/sl (Ha cTaluH OTOGOHKH HMJHM NPH THADPOTPAHCNOPTHPOBKE
nyJiplbl) A BHHIEJTAaYMBAHHSA INO0JE3HOTO KOMIOHeHTa, Dddex-
THBHOCTb CKBAXXHHHOII THApoA0GLIUH onpedensieTcss KaK TOpHO-Teo-
JIOTHY€CKHMH O0COOEHHOCTSIMH pa3pabarbiBaeMOTC MECTOPOXKAEHHS,
TaK U TEXHOJOTHUECKHMH NapaMerpaMmu NpH JAoObYe, TPaHCIOPTH-
pOBaHHH H 06GOTrallleHHH MOJIEe3HOT0 HCKOTAeMOoro.

I'eorexHosiornyeckne crnoco6bl AOOBYH TNOJIE3HBHIX HCKOMAEeMBIX
B COBPEMCHHBIX YCJOBHAX MNpuobperalor Bce OoJbllee 3HayeHHE
B CBSI3H C HeOOXOAHMOCTbIO OTPaGOoTKH O€ZHBIX MECTOPOXKIAEHHH,
3aJjerampiux Ha 60JbmIod rayO6uHe.

B mactosimiee BpeMsl OKOJIO ABYX TpeTell MHDPOBOI NOOHUH cephbl
NPUXOJUTCA Ha MeTOJA NOA3IEMHOTO pPacCHJ/aBJEHHS ee MeperpeThiM
napom. IloxseMHBIM BHIlegauuBaHHeM A00BBaeTcst B Trojg 25—
30 MJIH. T KaMEHHOH CcOJM, 3HAYUTEJbHBlE KOJIUUECTBA MCIH H ApY-
THX MeTaJlJoB.

IlogpsemHoe BHIIenaunBaHHe MenH. B Muposoit
NMPaKTHKE YCIEIIHO ROGHBAIOT MeAb IOX3CMHBIM KYYHBIM H YaHO-
BLIM CEPHOKHC/JOTHHIM BHIIeTayHBaHHEM MeAHBIX pyA. Mexp u3
noJyuaeMblX DAacTBOPOB 0CaxKJaeTcd 3JAEKTPOJIH30M HJH IeMeHTa-
nuelt. [losyueHHBIH TNpPOAYKT IOJBepraercs IJdaBKe HJAH paduHi-
pyercs.

[lpu HAJAHUYMKM HAa MECTOPOKIEHHSX MeAH OJaronpHATHHIX TOp-
HO-T€0JOTHUECKHX, TeOXHMHUECKHX, H THAPOreoJOrHYeCKHX YCJIOBHH
peHTabeqbHOCTb AOOBIYH NOA3EMHBIM BhIIeTaUHBAHHEM HECOMHEH-
Ha. JroT cnocob sdhdekruBen npu orpaboTke 3a6anaHCOBLIX DY/,
PYAHBIX HEJHKOB, LIAXTHBIX OTBAJOB INPCLUIILIX JET, OTBAJOB MNpPH
OTKPHITOH paszpaboTke MeCTOPOKAEHUH MejH.

[Ipu nomsemMHOM BbilenauuBaHuu cebectoumocts 1 T Memw
B TPH pa3a HHMXKe, a 3aTpaTbl TpyAa B IlepecueTe HAa MeTaJJ B 9—
10 paz meHbplle, YeM NpH MeTaMJdypruyeckoM crnocobe J0OBIUH.

IIpuMepoM YCHELIHOTO BHEAPEHHS BHIIEIAYHBAHHA SBJSETCS
Hertapckuil pyAHHK, rae pas3paborky MeAH BelyT CHCTeMaMn
cJoeBoro O6pyiIeHHsi. 37ech CHOCOGOM MOA3EMHOrO BBIILEJAUHBA-
HHUSl JOU3BJIEKAIOT MeIb H3 TOTEPSHHBIX B Npoliecce MEPBHYHOH OT-
paboTKH PyA.

OrpaboTaHHBIH Yy4acTOK OpOLIAIOT BOJOH uHepe3 INpobGYpeHHbIe
¢ moBepxHocTH Mo ceTke 1010 M CKBaXMHBI H uYepe3 TPeLlHHLI
30HB OGpPYILIEHHA IPH CHHJKEHHH COJepxKaHHs MeIH B pacTBOpax
B 1leHTpe KBaaApaToB MNPOGYPHBAIOT JOMNOJHHTENbHBIE CKBaXKHHBI.
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4 KL N Puc. 6.2. Baokopoe moA3eMHOe Bhillle-
7 ey, A JlaydBaHHe ypaHa Ha pyjaHuKe Bpyko:
o f-/ | ! — nepembluka; 2 -— cOOPHHK NIeNOKOB; 3,
3 Z - . 4 — Hacochl; & — 4aHbl OJs IEJOKOB, 6 —
27[],0 &N JHUUK CKBaxKHH B LeJHuKe; 7 - Kamepa, 3a-
I nosHeHHas ApoGaeroil pyaol; & — opocHTe-
2 1 B, 9 — LCNHK

Puc. 6.1. Cxema apo6aeHus pyAsl B 0J0Kax:

! — npeHbl; 2 — KBepmnar; 3 — WTpeK; 4 — FHAPOU3OAALHUS (NJAACTHK B CJI0e [€CKa); § - ne-
POLHAA NOZYILIKA; 6 — CKBAXKHHBI, 7 — KOHTYp KaMepbl

YuacTku OpoOWIAIOT MO HPOCTHPAHHIO PYAHOIO Teja: OJHOBPEMEHHO
BOAy nyckaior He 0ojiee ueM B JBe JIHHHH CKBaXKHHB. UTOOBI He
MPOHUCXOJUJIO HHTEHCHBHOIO OXJaXKAEHHS, B KaXKAyI0 CKBaXHHY
nojgaiotT He Gojsee 3—4,5 M3/u BoAH, a Ha Becb OpoLIaeMbIH yua-
cToKk — He Gosee 600—650 m3/u. IlpomoJ/izKHTeNBHOCTb OPOLICHHS
Aast BullllenauuBanus 15 cyr. CpeaHee colep:aHHe Meld B pyA-
HHYHBIX Bojax moswimmaercs ¢ 0,3 o 0,8 r/a.

B KayecTBe BHIUIEJAUHBAIOUIHX PEAreHTOB HCIOJAB3YIOT DYAHHY-
HEle BOJBI, PACTBOPHl  TOCJEe  H3BJEUEHHS MeIH, DPacTBODH
Hy,SOFe,(SO4)3 u FeSO,. B pacreoputenu po6asafioT ABYX-
U TpeXBaJeHTHOe KeJe30.

[TogseMHoe BHIIeJMauyHBaHHEe ypaHa. ODKCIepUMEH-
TaJpHble H NPOMBILLIeHHBle paGoTel Mo paspaboTke YPaHOBOTO
MECTODOXKAEHHS CKAJbHOIO THIA NPOBOJHJIHCH HAa OAHOM H3 PyJHH-
KOB, B KOTOpoM Onlii otpaboransl GajancoBble pyael. Kospduuu-
€HT KpenocTdH pyanl f=8--15. PacnpenesneHne ypaHa HepaBHOMEp-
Hoe, comepxkanne 0,12%. Momuocts pyasmx Tea jgo 20 m. Pyna
COCTOSJIA H3 KBaplUa U TMOJEeBOro HINaTa.

Hdas npo6.ieHuss pyAsl B 670Ke NPUMEHHJH CHCTEMY Macco-
BOrO OOpYIIEHHsT pyAbl TJAYGOKHMH CKBa*KHHAMH JHAMETPOM
100 mm (puc. 6.1). Pyna or6uBanach M MarasuHupoBajach B 6J0-
kax BolicoToi 30—60 M ¢ KoOJHYECTBOM pPyAbl B KaxXaoM J0
100 tec. T. panyiaomerpuueckuii cocras or6utoit pyasi: —2004-
+100 mMm—22,3%, —100+50 wmm—19,23%, —50+25 MM —
27,7%, —25 mm—30,8%. B kayecTBe pacTBOpHTeNS NPHMEHAIH



3%-HBIH pacTBOp cepHOi KHCJIOTH npu Temneparype 10—12°C.
Opoulenne 6J0Ka ¢ ApoGJaeHOil pYHOH OCYUIECTBJASIM NEPHOIH-
yecKH.

ITpu u3BJeyeHHH ypaHa Ha MECTOPOXKAEHHSIX MJIaCTOBOrO THIA
B DYIHBIH IJIACT yepe3 CEpPHI0O HArHETATENbHbIX CKBAXKHH 3aKa'uH-
BaeTcs pacTBODHTeJNb, NepeBOASIIMH ypaH H3 MHHepPaJoB B pac-
TBOp. Uepes Apyryio Tpynny CKBaXKHH, yAaJeHHBHIX Ha ONpejesieH-
HOe pAacCTOsIHHE OT HAarHeTaTeJbHBIX, H3BJEKAIOTCS ypaHCOAepKa-
mue pacrtBopbl. Taxkofl MeTox A0oOBIYHM ypaHa INpoTekaeT MO 3aKO-
HaM (UJBTPALlMOHHOIO BHIIIEJAUHBAHHUA. DTHM METOAOM MOXKHO
H3BJeKaTb ypaH M3 CTapbIX pYAHBIX 3aKJAaJ0YHBIX MAaCCHBOB,
JIOKaJIbHBIX 3aJiexkell U T. 1.

B CIIIA B TeueHHe Tpex JeT NPOBOAUIHUCH 3KCIEPHMEHTHl TIO
IOA3€MHOMY BBIleNAUYHBAHHIO ypaHa W3 TJHHHCTBIX Pyl. B rad-
HHCTOM TPyHTe GblJH TPOGYypeHbl MsITh HAarHETaTEeJbHBIX CKBaMXKHH
U 0JHa pa3rpy3ouHas, obca)keHHasi 3aTeM Tpy6aMH H3 HepiKaBelo-
me# cragd. B KayecTBe pacTBOPHUTE]S HMCHOJIb30BAJH BOJHBIN
pacTBOp CepHOH KHCJOTH ¢ jgo6aBKamu. Pacxoabl Ha NoJ3eMHOe
BhIILleJlauHBaHHe ypaHa OKa3aJuch HUIKe 3aTpaT, CBA3aHHBIX C JO-
6blueil pyasl MOA3EMHBIM CIOCOGOM.

J1s1 akcnepaMeHTaJMbHBIY PabOT MO IMPOMBIIIIEHHOMY BBILIENZ-
YHBAHHIO ypaHa Ha pyaHlkax Dpyxo (®Ppanuus) Oblga B3ATY
Kamepa (puc. 6.2), B mpouecce oTpalOTKH 3amoJHEHHass pPYLOH
kpynHocteio 0—350 mMv (259 obObemMa HMEIOT KPYNHOCTb MeHee
50 mm). O6mem pyasl B waMmepe okosgo 1200 T ¢ colXep:KaHHe\
0,21% ypaHna, a B meJHKe, pacho.J0XKeHHOM HHKe Kamepwl, 770 T
c comep:xkaHuem ypaHa 0,75%. DBoiesaunBanuio NOJABEpPrajluch
PYJbl H B KaMepe, H B IeJHKe.

Pyny B xaMepe opollajsd uepe3 BepXHHH IITPeK BOLHBIM pac-
tBopoMm HyO, (10—30 r/a). Pacxon pactBoputens 1,3 m3/u. ¥Yteu-
kKa pactBopa cocraBuaa 0,4—0,5 m3/cyr (14—20 n/u4). M3 kamephl
6bJI0 BhILIEJOYEHO 252 Kr ypaHa, Y10 IO NpeABapUTeJbHBIM TIeo-
JIOTHYECKHM JAHHHIM COOTBETCTBYET MOJIHOH BeJHUYHHE 3aIacoB.

TexHHuecKHe CXeMb MNOJ3eMHOTrO BB IIeJadYH-
B2aHHSA ¢ BHIXOJZOM CKBaxHH (BEIpaboTOK) Ha IoO-
BepxHocTb. Cxema I cocTOMT M3 BepTHKAJNbHBIX HJH HAaKJOH-
HBIX HarHeTaTeJbHHIX W Da3rpy30UHBIX CKBaXXHH, NPOOYpPEeHHBIX
¢ noBepxHocTH (pHc. 6.3).

BrimenaunBaHne mno cxeMe I MOXKHO NpPHMEHATh NPAKTHUYECKH
JJIs1 JTIOGBIX MeCTOPOXKJIEHHH H NPH JOCTHXKHMOH rJyOHHEe DYAHOrO
naacra. HarderartespHble W pasrpy3ouHble CKBaKHHBL 3/1eCh pac-
HoJaraioT pAJaMH NO KBAaApaTHOH CeTKe, TPeyroJbHOH, COTOBOH
(puc. 6.4), KoJblIeBOH C LEHTpaJbHOH pa3rpy304HOH HJIH HArHeTa-
TeJbHOM cKBaxuHoil (puc. 6.5). Ilpu pacmosoxkeHHH IO KBajapar-
HOH ceTKe HarHerarteJbHble CKBAaXKUHBI PacloJsiaraloT HJH 1o yriaaM,
HJIH B IIEHTpPe KBajApaTa. YCTAHOBJEHO, YTO NPH PacClOJIOXKEeHHH IO



Puc 6 3. Texunuechass ciema Bmllcaa-
YUHBAHUA:

1, 8 — Bogoynopul 2 — nallCTaTeNbHbIC
CKBAXHHBI, J — Pasrpy3ouHblc  CKBaXKHHMI,
4 — KpHBas aenpeccHu, 5 — BOJONOCHBI ropit
30HT, 6 — pyanoe Teno, 7 — GUALTP

Puc. 64 Teovierpuiecshe ceTxu cKpa-
2KHH:

a — KBajpaTHasi, 6 — Tpeyroishias, 8 — Co-
ToBast; [—X/I] — naruetateNbHble CKBAMH-
HBI, /—24 — pa3rpy30unble CKBaHHbL
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KBaJpaTHOH CeTKe AoCTHraeTcst HauGoJiee NJIOTHOE DACIOJIOMKEHHE
CKBaXHH.

Paccrosiiie MeX1y CKBa)KHHAMH H MX PAAAMH YCTaHABJAHBAIOT
CPaBHHTEJbHBIMH TEXHHKO-3KOHOMHYECKHMH pacyeTaMH B 3aBHCH-
MOCTH OT TJIyOHHBI 3a/leraHdsi PYJHOTO Tejla, HANMOPOB B IJIAacTe,
PacTBOPDHMOCTH MeTaJjJa H T. I. UeM BhHIllle BHILEJAYHBAEMOCTD
pyAbl, uyem JewieBsie H 3¢pGdeKTHBHEe PACTBOPHTEJNH H uYeM GOJiblle
riyOuHa 3ajlerausi pyAHOTO TeJa, TeM GOJIblie DACCTOSHHE MENKIY
ckBaxkuHaMu. I1pu riyGuie 3ajeranns ocafouHbIX MeCTOPOKAEHHH
a0 150—200 m paccrosiide Mex1y CKBaXKHHAMH H HX pPALHOCTB
ROJKHBEL GbiTh 0T 30 mo 50 M (80 ™), nas apoGaenwix pys 150—
200 m.

B HarHeraTe/IbHBIX CKBAaXKHHAaX MOXKHO JHOCTHrA4Thb OY€Hb GOJIb-
moro aaByieHHs. C/ie0BaTe/NbHO, KOJNHYECTBO PA3rPy30UHBIX CKBa-
KHH B CHCTeMe J0JIXKHO ObiTh 0OJIbIE, YeM HArHeTaTeNbHbIX.

Ecnn mojsexainee BBILENaUHBAHHIO DYNHOE TeJO pacroJara-
ercsi B BOJOHOCHOM TODH3OHTE, IPOHHUAEMOCTb KOTOPOro 3HAYH-



Puc. 6.5. Kombuesas cerka pacmoso- Puc. 6.6. Texnosoruyeckas cXeMa Bbl-
JKEHHsl CKBaXHH C LEHTPaJbHOH Har-  LleNaYHBaHUsA:

HeTaTeJbHOH CKBAaXKHHOIA: 1 — opocHTeabHass KaHaBa; 2— n;;eﬂa)xﬂaﬂ
;3 — 1; 4 — BoJO-

I — narHeraTesbHas CKBawuHa; 2 — paarpy-  KaHaBa; § — BONOYIODHEIE MOPOALI;

30UHble CKBAXKHHEI; 3 — BOJOYNOPLI; 4 — pyA-  HOCHDIA FODHSOHT; 5 — pyAHas 3a’exsb

Hblfi BOJOHOCHBIA IJIACT; &5 — NPOMEXYTOY-
Hblf KOHTYp pPacHpOCTpaHeHHs DPacTBOPHTEJNs
B PYJAHOM IIacTe

TeJbHO BBILIE NPOHHIAEMOCTH DYAHOrO TeJa, TO B 3aJ0XKEHHBIX
C TMOBEPXHOCTH CKBaXKMHaX BbllleJaunBaloulell YCTAHOBKH pPacTBOP
JOJIKeH LHUPKYJHPOBAaTh MONEpPeK pyAHOro Teja. B 3aBHCHMOCTH
OoT MODQOJIOTHH PYAHOH 3aJexXH U BMeIllalollero BOAOHOCHOTO TO-
pH30HTa (UABTPH HarHeTaTeNbHBIX CKBAaXKHH MOXKHO pacloJarath
BhIlle, & PAa3rpy30YHbIX — HUXKe DYAHOro mjacra Jub6o HaoGopOT.

Cxema II cospmaercss mpu NOMOILIH BEPTHKAJBHBIX HATHETATEJb-
HBIX H DPasTPy30UYHBIX CKBaXKHH, COeIMHEHHBIX B DS TOPH30HTAJb-
HBIMH JpeHaMH, JuO0 H3 BEPTHKAJIbHBIX HarHeTaTeJbHBIX H Ha-
KJIOHHO-TOPH30HTAJIbHBIX JPEHAKHBIX CKBAXKHH.

Cxema III BkuaOYaeT cHCTeMy TOPH30OHTAJbHBIX OPOCHTEJbHBIX
M JpDEHaXHBIX KaHaB MJH NOJA3eMHBIX pacceuek (LWITPeKOB), Ipope-
3a10IIHX pPYIHYI0 3aJjexb, H INpeJHAa3HAYeHHBIX JJs BBeJEHHSA
H JpeHHPOBAHHS BHIEJAuHBAIOUUX pacTBopoB (puc. 6.6). Cxemy
NPUMEHSIOT NpHU HerJyOoKOM 3ajleraHUH PYLHOIO TesJa H BBICOKOH
€ro BOAONPOHHIAEMOCTH.

KoMOuHHHpOBaHHBE CXeMB, Kak NPaBWjiO, BKJYAIOT
BepTHKAJbHBIE HAarHeTaTeJbHble CKBAaXKHHBEl, NpoOypeHHBle C IO-
BEeDXHOCTH, H CHCTeMYy JADEHAaXKHHIX TOPHBIX BhIpaboTok (puc.6.7).



Puc 67 KoMburupOBaHHasd Tex-
HHYEeCKasa cXeMa BhRIUlETaYHBA-
HHUS

1—cTBOJI, 2-— ApeHa}{Hble WTPeKH,
3 — paruseTarTenbHbie CKBamxuunm 4 —
BO OVNOpPHIlE  IMOPO1b! 5 — DVaHoe
TedG ¢ — BONOHOCHBUI 'OPH3Q:T 7 —
ApenaxHble CKBaXXMHbl U1€10KOB

Puc 68 Cxema npouecca M3BJEUEHHA CEPbl METOAOM TIOA3EMHOTO DacIaBJeHHS
¢ NOADEMOM CEDHl Ha NOBEPXHOCTb 3DAHGDTOM

1 — noxaua ropsdyell Boab 2 -— nojaua CXKATOro BO3AYXa 3 — BBIBOJA 3VYJbCHH XKHAXOH ce-
pel 4 — nep@OpHPOBAHKLUT T# K 5 — PACHJAIBJACHHAs cepa 6 — IpadH@a KaMephl pacunas-
JIEANs cephbl, 7 — PYRREBIH na&cT

STH cXeMbl NPHTOAHK AJIsl MECTOPOXKAEHHH KPENKUX PYA C KPYTHIM
najgeHHeM PYAHBIX Ted.

Pa3noBuaHOCTbI0O KOMOHHUDPOBAHHBIX CX€M SBJSIOTCS TOJ3EM-
Hble, co3JaBaevble IIPH NOMOLIH TOPH3OHTAJBHBIX HJH BepTHKAJb-
HBIX HaruerarteJbHbiX cKBaKuH., CKBaxKuuw OypsaT No pygHO# 3a-
JeZKM H3 TOpHBIX BHPabOTOK, KOTOpDHIE HCIOJb3YIOT B KauecTBe
JApeHaxXHBIX WITPeKOB Aaas cOopa pacTBopHTens, oforalieHHOro
Metaanov. BelllelauuMBanue HO 3THM CXE€MaM NPHMEHSIOT IPH OT-
paboTke MOJOTHX DHXJABIX (NECYAHHCTBIX) pPYAHBIX 3ajexed, xa-
PAKTepH3YIOIUXCA IJIOXOH BOAONPOHHHAEMOCTbIO. CxeMbl HCHOJb-
3YIOT KaK CcaMOCTOSITebHO, TaK W B KOoMOUMHauuu ¢ aoObiueii pyAm
obpryHBIME cioco0avu. Halle npHMeHSIOT CHCTEMY BEPTHKAJIbHBIX
HarHeTaTeJbHHX H DPAa3rpy30yYHbBIX CKBaXKHH, KOTOpHie COeJHHAIOT
JpeHaMH, pacnoJjaras HX IO NPOCTHPAHHK PYJHOIO MJIacTa,



O} dheKTHBHOCTb BhillleJlaYHBAHHsI MelaJ/ia Mo 3THM CXeMaM 3a-
BHCHT OT CTeNeHH H3MeJIbYeHHsI H OJHODOAHOCTH B30OPBaHHOH Mac-
Chbl PY[BL.

OpolenHe MOXHO OCYLIeCTBJSITh JHO0 CIJIOLIHBIM 32JHBOM pac-
TBOpHTeNs, JHO0 M3 ropH3OHTANBHBIX TPyOUyaThIX opocureneil, pac-
MOJIOKEHHBIX B BepiHeil rojceuke 0J0Ka, a JpeHaK H cbop mieno-
KOB (oOoralieHHbIX pacTBOpHTeJeM) — MOAOJOKOBBIMH IOJCEYKa-
MH HJH TNOJA3TaxIIbIMH UITpeKaMH M CKBaKHHaMmu. Kak Bapuaut
OpOILIEHHE MOXKHO OCYLIECTBJISITb uepe3 CKBaXKHHBI, 3aKJ/aJblBae-
Mble B KDOBJIE PYAHOro IJAcTa, ¢ MOBEPXHOCTH, H3 IOPHBIX BHIpa-
60TOK.

3BnekaTh MeTaJJ M3 MOJydyaeMbiX LIEJOKOB, a TaKXKe HPHTO-
TOBJ/IATb PACTBOPHTENH MOXKHO Ha TNOBEPXHOCTH M Ha YCTAHOBKAX,
pacrnoJIoXKeHHBIX B TOPHBIX BhIpabOTKaX, MPHUEM BO BCEX CJAYYANX
BO3BpAT pPACTBOPHUTENSI B CHCTEMY BBILIEJAYHBAHHUS HOJKEeH OBITb
obecrneyeH.

CxeMy MOKHO NpPHMEHSITb Ha KPYMHBIX MECTOPOXKJIEHHSX Io-
JIe3HBIX HCKOMAeMBIX.

Job6riua cephl MeTOAOM BbINJaBJaeHHSA Meron
noasevmHoil BbimaaBku cepbl ([IBC) ocHoBaH Ha wucHOJMb30BaHHH
HHU3KOIl Temnepatypbl nJaBjeHusi cepbl (114 °C). Bopy, narperyio
no 165 °C, mox nmaBiennem 10—20-10° [1a, uepe3 CKBaxKHHBI, pac-
NOJIO2KEeHHBle OAHAa OT Apyrodl Ha paccrosHuu 20—60 M, HarHeraroT
B pYAOHOCHBIH maact. PacniaBieHHast cepa MO 3THM XKe CKBaXH-
HaM BbIJaeTcsl Ha NoBepxHocThb apauprom (puc. 6.8). Ili1oTHOCTBL
pacnuasieHHol cepbl 2000 kr/m3. CyTouHasi NpPOHM3BOJHTENbHOCTD
oanHouHbIX cKBaxuH 100—300 T cepor (99,99% wuucToTHI).

B CIIA no6bluHble CKBaXKHHBI [JI51 BHIJIABKH Cepbl OypsT IO
cetke 25X25 M u ob6caxupailoT Tpybamu nuamerpom 250 MM 10
pPyIHOTO Tesja. B roTtoBylo CKBa:KHHY OMYyCKAIOT TPH KOHIEHTpHYe-
cKH pacnoJgoxeHHble TpyOsl nuamerpom 200, 100 u 33 mM. B npo-
crpanctBo Mexay 200- u 100-MM Tpy6aMu HarHetamT TOpsuyIO
BOJY, KOTOpas 3alep:KUBAaeTCs B Npelesax PYyLHOro IJaacrta FOpH-
30HTaJIbHOI AHadparmMoil U yepe3 OTBEPCTHs BHeIUHeH TpyOBl Ipo-
HHKaeT B 3aJleXb, paclyaBiasis cepy. DMyJbCHIO NOJ JAeHCTBHEM
pasBHBAIOLIEroCsi B KaMepe pacl/JaBJeHHs] THAPOCTATHUYECKOro AaB-
JEHHSI 0 CHCTeMe 3pJudTa NMOAHHMAIOT Ha MOBEPXHOCTD.

IIpombill/ieHHBIe CKOMJIEHHSI Cepbl TeHeTHYeCKH CBSI3aHBl C H3-
BECTKOBHIMH pynamu. [y6uHa 3ajeraHusi H3BECTHSKOB C Cepoi
H3MEHSIETCSl OT HEeCKOJbKHX JecATKoB MeTpoB Ao 400 u Oouee.
MoiHocTh KoJie6JieTcsi OT HeCKOJbKHX CAaHTHMETpPoB ao 20—25 M.
Coxepxanne cepsl HenoctosinHo (ot 2 1o 30%).

HaunGosee pacnpocTpaHeHHBIMH SIBJSIIOTCA MeEJKO- U TOHKO-
BKpaIllJieHHble, a TaKXe BKpallJieHHble DyAbl. B mnpenmenax ojHoro
MECTOPOXKIEHHS] THIB PYA BecbMa pas3Hoo6pa3Hbl, YTO 06YCJOBJH-
BaeT GoJsiblIOH Pa3bpoc OCHOBHBIX MapaMeTPOB, XapaKTEePH3YIOLIHX
HX (H3HYECKHe H TEXHOJOrHyeckHe CBOKCTBA.



Tacanua 6.1

YcnoBusi pa3paGoTKH
Tokasarenn TpeGyioliHe KOHKpeT-
Xopouwxe YAOBJIETBOPHTEJbHbIE HOrO aHaJaH3a
Cpennee coaepxa-| <20% 20—70 >10
Hue cepbl, %
Iaissneqeﬂue cepbl,| <70% 70—40 >40
o
Tekctypa pyna [Tosocuaras I'nesgoBo- u mnpo-| ducnepcHas
IPOKHIKOBAsI JKHJKOBOBKp arJeH-
rHE3[0Basl Hast
Jlutosoruyeckuit | KaBepHosublii n3se-| CiiaGoKaBepHO3- IMnoTHBI  H3BeCT-
COCTaB MJacTa CTHAK HBbIfl H3BECTHAK HSIK
Tunpporeosioruye- TupporeoJsioruye- Pasrpy3ka Box 3a-| ['maporeoJoruye-
CKHE YCJIOBHSA CKH 3aKpbiTas 3a-| TpyAHeHa CKHM packpbiTas 3a-
JIeKb JIEXKb
Boponoraoiuenune, | 0,5—2 1—3 <3, >9,1
mM® Ha 1 M MouIHO-
CTH, NpPH JAaBJeHHH
1 MIla
[ToxpsiBatomue mno-| Bogonenpouuunae- | CraGosononponu- | Boponenponuiae-
POABL Mble 1aeMble Mble
MoiHocTs  cepHoit| 10 10—3 3
3aJIeKH, M

OnTuMaJbHBIM JJIs MOA3€MHOI BBINJABKH CEPHI SIBJSETCS HaJIH-
yHe 3amnacoB cepbl, 00ecneyHBAIOUIHX PEHTAGEJbHOCTh CTPOHTEJb-
CTBA NPeANPHATHS, NPH MOIMHOCTH pyAHOro Tesaa He Huxe 10 M,
collep:KaHHH cepsl B pyfe He HuxKe 10—15%, rumporeosornuecku
3aKpHITONl CTPYKType cepHOil 3aJexH; NPOHHIAEMOCTH CEPOHOCHO-
ro miacra, obecrneyuBarolieli HeoOXOAMMYIO (UJIBTPAUHIO BOXBI H
pacnyaB/JeHHOH cepbl B Ipelejax NPOAYKTHBHOH 3ajieXXH; BOJO-
HENMPOHHIIAEMOCTH BMeUIAIOUHX MOPOA; OTCYTCTBHH 3HAUHTENbHBIX
HapylleHHii; AOCTATOYHOIH TIJIyOHHE MeCTOPOXKAEHHS H MPOYHOCTH
MOKPBIBAIOIIUX MOPOA AJS HCKJIOUEHHS T'HJPaBJHYECKOr0 DasphiBa
Ha IOBEPXHOCTH.

B Ta6a. 6.1 npuBemeHnl TpeGOBaHHS K KauyecTBy pyA, TODHO-
reoJIOTHUECKHM YCJOBHSIM HX 3ajieraHus, onpejessioliie 5KOHOMH-
yecKyl lieJecooO6pasHocTh no6buH cepel Metozom I1BC.

IIpouecc no6erun cepsi mMeromoM IIBC Bkiiouaer B ce6st pasHo-
POJHBIE TEMJIOBBlE H THIPOAMHAMHYECKHE SIBJIE€HHS, OCHOBAHHBIE Ha
Tenyioo6MeHe MeXAY TelJIOHOCHTesleM (ropsyas Boja), INojaBae-
MBIM Yepe3 CKBaXKHHBI, H PYAHBIM MacCHBOM.

B xome pa3paboTku OCYLIeCTBJSIIOTCS HarHeTaHWe BOJBI, €€
¢HuIBTPaLUa IO IJIACTy, Pasrpy3ka MeCcTOpPOXKAeHHs 3a cuer pabo-
Thl BOJOOTJHBHBIX CKBAaXHH, IVIaBJIeHHE H OTKauka cephl. Bce 3Tu
npouecchl Hepa3peIBHO CBSI3aHBl Mexknay co6oil. [as obGecneueHus
MaKCHMaJbHOH NOOBIYH cepbl HEOGXOLHMO pEryJHpOBaThb PEXKHM
paGoThl MOOBIYHBIX CKBaXKHH: H3MEHATb YHCJIO PabOTaIOUIHX CKBa-



XKHH, HX DacCTaHOBKY Ha MeCTOPOXK/IeHUH W MOPALOK BKJIOYEHHS
B paboTy, o6beM NojaBaeMOro B CKBaxKHHY TENJIOHOCHTEJS, a TakK-
e DeXXHM OTKayKH Cepbl H BOJOOTJ/IHBA.

Has obecneuenuss no6biun cepnl Merofom [IBC Heo6xoguMo
OonpejelieHHOe 4YHCJIO (B 3aBHCHMOCTH OT IIPOH3BOAUTEJBHOCTH
pPyAHHKA) 06OpYAOBaHHBIX MOOBIYHBIX ChBAaXKHH, TEIVIOHOCHTEJNS H
€XaToro Bo31yxa, o6ecneyuBaIOLIEr0 OTKAUKY CEDHI.

Jo6bluHEle CKBaXKHHBI OypAT OOBIYHBIMH GYpPOBBIMH CTaHKaMH
u obGcaxuBaloT Tpy6aMu Ao cepoHocHoro miacra. OGcagHyio Tpy-
6y LleMEHTHDPYIOT, H NPOJOJIKAIT OYpHTh PYLHOE TeJOo Ha BCI0 €ro
MOILHOCTb. B nmpoOypeHHyI0 CKBa:KHHY BCTaBJSIOT TPH KOHUEHTDH-
yeckHX TpyOonpoBoia. BepxHIOI uacTh CKBaXKHHBI OOOPYAYIOT
OroJIOBKOM, obecneuyHBaIOLIMM HAarHeTaHHe ropsyeil BOAbI B IJIACT.
Bona ckBo3p nepdopauuud HHXKHell 4YacTH NPOHHKAET B CEPHYIO
3aJjieXxb, pasorpeBasi cepy. PacnnaBieHHas cepa Kak Gosee TsiKe-
Jlasi CTeKaeT BHH3 H IO cepHoii Tpybe MOAHHMAaeTcs Ha BBICOTY,
paBHyI0O THADOCTATHYECKOMY JaBJeHHo y mouBel miacra. C mno-
MOILBIO 3pJAH(PTA cepy BEIAAIOT HA MNOBEPXHOCTb.

Hanee pacniaBlieHHYI0 cepy NpOIYCKalOT yepe3 OTCTOHHBIE pe-
3epByaphl M (HJBTPHl AJIS OYHCTKH M 3aTeM HaNpaBJAIOT Ha CKJaj
roroBo#i mpoaykuuu. Bce 6Gaccelinbl u TpyOonpoBOIBl, B KOTODBIX
LHHDPKYJHDPYET pacl/aBjleHHas cepa, 0060rpeBaloTCs.

OCHOBHBIM TpeGOBaHHEM, MPENbABASEMbIM K KaxXAOH NOGBIYHOI
CKBa’kKHHe, SIBJSETCSl ee NMPONYCKHasA cHOCOOHOCTb (NMPHEMHCTOCTB),
KOTOpasi JOJIKHA COCTaB/IATh He MeHee 10 M3 mpu ycTbeBOM AaB-
aenun 0,8 MIla.

Texunonoruss I[IBC compoBoxkpaeTcsi KOMIIEKCOM CJOXKHBIX H
pasHOPOAHBIX (PU3HUECKHUX sABJeHHH, O0OYyC/J0OBJIEHHBIX KOHBEKTHB-
HBIM H TEIJIONPOBOJAHBLIM NEePEHOCOM B KHUAKOCTH, TemJI006MeHOM
MeXAY KHAKOCTbIO H NOPOJOH.

B HavyanbHbI nepuoX paboThl CKBAaXKHHBI IPOMPEBAIOTCA HaH-
GoJiee TNpOHHIAeMble YyuacTKH 3aJjexu. [lo Mepe pacmniaBieHHS
cepbl H ee (UJABTPAUMH B MOYBe IJIaCTa BCKPBIBAIOTCA MNOJIOCTH,
TPEIIHHbl M KaBepHBl, 0 KOTOPBIM HAaYHHaeT [ABHUIaTbCA TEMJIOHO-
CHTEJNIb, 3aXBaThiBasi HOBble OJIOKH mJjacta. BHyTpu obmaactu njas-
JeHHsI HEKOTOPOe BPeMs MOIYT CYILIeCTBOBAaTh NJIOTHEIE OJIOKH pPyA.
B naJgbHeiilieM NOPOMUCXOZMT pacHIMpeHHe 30HBI IJIABJEHHS Ipe-
HMYLIECTBEHHO B BepxHel yacTH maacra. O6/acTe NaaBJeHHS NMpPH-
ob6peraeT popMy, HAIOMHHAIOLLYIO NlepeBePHYTHIH KOHYC.

B HuXKHel yacTH mjacra, BOKPYr 3a60si NOOBIYHOI CKBAaXKHHBI,
obpasyercsi cepHas «Jlyxa», B KOTOPYIO CTEKAalOT MOTOKH Cephl H3
30HBI MJABJEHHS H H3 KOTOPOH IPOMCXONHT OTKAayKa ee HA NMOBEpX-
HocTh. PUAbBTpAUHsA XKHUAKOH cepbl K 3a60I0 CKBaXKHHBI OCYLIECTB-
JasieTcss moj JeficTBHeM cOOCTBEHHOro Beca, NpHYEM ee CKOPOCTb
3aBHCHT OT (OpMbl, JHAMeTpa HOp H KaHaJoB, yrja IPHTOKA,Trpa-
JHEeHTa JOaBJeHHA [pH HArHETAHHH TEIJIOHOCHTeNs, a TaKXKe Je-
IpecCHH, co3jaBaeMoli npu paboTe apaudra.



Vnpap/ieHHe ABHXKeHHEM TeNJIOHOCHTeJs B IJlacTe IPOH3BOAUT-
Csl BOZOOTJIHBOM HJH BBHIOODOYHBHIM TaMIIOHaXeM KPYMHHIX Kap-
CTOB U BBICOKONPOHHLAEMBIX 30H H CJYXHT 3(p(heKTHBHHIM CPEeACT-
BOM ()OpMHDPOBaHHS TeMNepaTypHOTO MOJ.

B 30He naaBieHHs B ¢opMe Kalleb H IJIGHOK, YA€PXKHBaeMbIX
aJre3HOHHBIMH CHJ/IaMH, a TakXe B TOHKOPACCeSHHBIX pyAax OCTa-
eTcsl cepa, cocTaBjsoulias HoTepd. B HUXKHeH 4dYacTH MJjacra,
B MEXCKBaXXMHHOM IpPOCTPAaHCTBE OCTAIOTCA HeoTpaboTaHHHIE
30HBI, pasMep KOTOPHIX OIpelensieTcs BpeMeHeM OTPaGOTKH.

CyumectBeHHoe (B 5—8 pa3) yMeHbllleHHe 3aTpaT B pe3yJibTa-
Te npuMeHenuss [IBC (BMecTo KoMmmjekca Kapbep — (abpuka)
06yC/I0BIHBaeTC He TOJbKO OTKAa30M OT MNpPOBeNeHHs O0JbLIOro
o6beMa ropHhHX paboT ¢ pPe3KHM CHHXKeHHeM 3aTpaT Ha CTpOH-
TeJbCTBO 3JaHHU H COOPY2KEHHH, HO H MeHbIlIeH 3aBHCHMOCTBIO CIO-
coba TIBC or ray6unbl 3ajeranust pyaHoro teja. Tak, ¢ yBejuue-
HHeM rJayOHHBl 3ajeraHusi pyaHoro Teiaa or 100 po 500 M mpu
NPOYHX pAaBHBIX YCJAOBHAX ce06ecTOMMOCTb Cephl B CJydae HCIOJb-
soBanus [1BC noBbimaercss guibs Ha 10%. B To ke Bpemsa npH
OTKPBITO HO6GBIYE C yBeJqHUeHHeM TIayOHHB Kapbepa oT 50 10
200 M ce6ecTOHMMOCTL CepHl Bo3pacTaer B 5—7 pas.

B oranune OT TPaZHIHOHHBIX CNOCOOOB AOOBIYM OPraHHU3alUsd
TexHoJoruyeckoro mpouecca npu IIBC xapakrepusyercs MHOTOU-
HOCTbIO, UTO SBJISETCH cJeAcTBHeM OoJjiee BBICOKOH MeXaHH3alHH H
aBTOMAaTH3alHU OTAENbHHEX 3BeHbeB IPOH3BOLCTBA.

DKroHoMHueckHe nokasarteju merona [IBC mamHoro gyuile, yem
TPaJHIHOHHEIX METOJOB.

B Hacrosimee BpeMmsi KaxKpas TpPeTbsl TOHHA cepbl A0ObIBaeTcs
merogom I[IBC. B mnepcrmexktuBe HoObIYa cepbl 3THM CHOCOGOM
JOJIXKHA YBeJHUYUTbCH. B 3TOH CBS3H aKTyaJbHBIM SABJSETCS pas-
paboTKa TeXHOJOTHH n06bIUM cjabonpoHunaeMex pya. Iloka He-
pElIeHHBIM BONPOCOM SBJSETCS INOBBILUIEHHE H3BJEUEHHUS CePHl U3
Henp Gosnee 40—509% wu nepexon mnpexanpusituit [IBC 3a 3amkHy-
THI!l BOZLOOOOPOT.

CkBaxKMHHasg THIPOAOObIYA TBePABIX MOJE3HBIA HCKOMAaeMBIX
(CI'l) saBnsieTcs pa3HOBHAHOCTBIO IIOJA3eMHOro cmnocoba paspa-
60TKH MECTOPOXKAEHHUH NOJIE3HBIX HCKONAEMBIX.

CymHnoctb crnocob6a CI'Jl 3akiiouaercss B THAPOAMHAMHYECKOM
BO3/JeHCTBHH Ha IOJIe3HOE HCKONAaeMOe BBICOKOHANOPHBIMH THAPO-
MOHHTODHBIMH CTPYfIMH, IleDeBelleHHH ero B NOJBHIKHOE COCTOSHHE,
TPaHCMOPTHPOBKE HAa IOBEPXHOCTb. [loc/enoBaTebHOCTH TEXHOJIO-
ruueckux onepauufi npu CIJI BHIISAHT caexymomum 06pasoM:
BCKDBITHE MeCTODOXKJAeHHS OypOBBIMH CKBa)KHHAMH; YCTAHOBKA
B HHX THAPOJOOBIYHBIX CHApsJOB; MOAAYa K HHM HANOPHOH KHI-
KOCTH; DPa3VBIB IOJIE3HOTO HCKONAEeMOro; TIHAPOTpPaHCIoOpT obpa-
ayoulefics nyJbObl K BHJAYHBIM  YCTPOHCTBAM; THIAPONOLBEM
NyJbIbl; AE€MOHTAXKHble H pEeKYJbTHBAUHOHHBIE DPaGOTHL.



OtanunTenbHoil ocobeHHocTh0 cnoco6a CIJI sBasercs Bo3-
MOXKHOCTh JAOOBIYH MOJIE3HOTO HCKOMAaeMOro MpH 3HAYUTEJIbHOM
CHHXEHHH of6bemMa paboT MO BCKPBITHIO MECTOPOXKIEHHS HJIH
CTPOHUTEJBbCTBY INAXT, YTO OLIYyTHMO CHHXKAeT pa3Mepbl KamHTaJo-
BJIOJKEHHI,

CkBaxkHHHas ruapogobbiya mnpeanosaraer Ge3JIOAHYIO BBHIEMKY,
JHCTAHIHOHHOE yNpaBJeHHe, OCYIIEeCTB/siCMOe ¢ JHEBHOH NOBEDX-
HoctH. OHa cnocoGeTByeT cOepexeHHI0 BOAOPECYypcoB, TaK KakK oc-
HOBaHa Ha 06OpPOTHOM BOJOCHAa6XKeHHH. DTO B COYETAHHH C MHHH-
MaJbHBIM yliep60M, HAHOCHMBIM AHEBHOH MOBEPXHOCTH B IpoLecce
JoObniun, JenaeT crnoco6 oAHHM H3 Haubosee  3KOJOrHYECKHU
YHCTBIM.

Kpurepuem npumenumoctd cnocob6a CIJI nias  pa3paGoTku
TBePAbIX I0JEe3HBIX HCKOIAeMBIX SBJSIETCS HX CIOCOOHOCTh paspy-
martbCs NoJ JAeHCTBHEM THJIPOMOHHTODHBIX CTPYHd CpeaHero maB-
gerus (ot 3 po 10 MIla). Paspyuienuro npu Takux yCJIOBHSX HOI-
Bep:KeHbl IMO0Je3Hble HCKONaeMble, Npelesa IPOYHOCTH HA CXKaTHe
KoTopbeix gpocturaer go 10 MIla. 3to o3nauaer, uto ob6sacTb HpH-
meHeHuss cnocob6a CI'Jl HaxomuTcsi B mpeiesax OT cJaabOCBS3HBIX
PBIXJIBIN OTJIOXKEHHIH 10 MOJYCKAJbHBIX DNOPHBIX NMOPOA H PyA IMpe-
HMYLIECTBEHHO OCAaJ0YHOro NPOHUCXOXKAeHHSA. B Hacrosiiee BpeMst
cnoco6ov CI'JI Benercss nobbiua meckoB, riauH, $ochOPHUTOB, MSAr-
KHX COPTOB yrJisi, GOKCHTOB, PEIKHX H CAMOPOJHBIX METaJJO0B, GUTY-
MHHO3HBIX I€CKOB H MECYaHHKOB H HEKOTOPBIX APYTHX MOJE3HBIX
HCKOMAEMBIX.

Baxubiv  ycioBueM npuMmeHumoctd Meropa CILJL  saBasiercs
TaKxKe YCTOHUMBOCTb NOPOA KPOBJH, AOCTATOUHAA AJs MOJLAepka-
HHS KDOBJH JOOBIYHBIX KaMep PYIHBIMH LeJHMKaMH Ha BpeMs OT-
paboTkH Kamep, Jaub0 cHocoOHOCTH NOPOA KDOBJH, HMEIOLUIHX
KPATKOBDPEMEHHYIO YCTOMUHBOCTb, yNpaBjasieMo OOpyLIATbCH BCJEN
3a ounctHoil BoleMkoH. IIpu CI'Jl 00bIYHO BBIAEJSIOT CHCTEMBI pas-
paboTKH KaMepHEBIe, CO CIJIOLIHOH BBIEMKOH, C 3aK/JaAKOH BeIpabo-
TAHHOT'O IPOCTPAHCTBA.

Kamepubie cucteMbl pa3pabOTKH ¢ OCTaBJEHHEM DYAHBIX LeJH-
KOB M 00pa3oBaHHeM KaMep KpYIJIOTO CeueHHs, pPOMOOBHIHOH HJH
3Be3noo6pasHoll GopMbl Hauwin HauboJbllee npuMeHeHHe. ONHAKO
IpH 3THX CHCTeMax H3BjeueHHe DyAbl He mnpeBbimaer 50—60%.
Cucrembl pa3pabOTKH CO CNJIOLIHOH BBIEMKOH H yIpaBJseMbIM 00-
pylieHHeM NOKDBIBAIOUIUX NOPOJ H CHCTEMBI pPa3palboTKH C 3akJal-
KOH BBIPaGOTAHHONO INPOCTPAHCTBA C MOCJAEAYIONIMM H3BJIE€UEHHEM
HEeJHKOB II03BOJISIIOT 3HAYHTEJbHO CHH3HTh MOTEPH, JOBeCTH 00b-
eMbl H3BJeueHHst pyabl u3 Heip no 75—85Y%. Iloxkasatenu cucrem
¢ saxknankoii nmpu CIJ[ pe3ko yJaydllamTCAd INPH OpraHU3aluu
npejBapUTeNbHOr0 o6orauieHusi pyaAbl Ha JOOBIYHOM y4yacTKe H HC-
[HOJb30BAHHH XBOCTOB oOOOramieHEs AJs1 CO3JaHHS 3aKJaJOYHOIO
MaccHuBa.

B 3aBHCHMOCTH OT MeCTa pacloJioKeHHss 060pynoBaHUS IJs



Oypenus u obeayxuBanus ckBaxu npu CIJIL pasnuuaior cienyio-
LiHe cXeMbl: C pa3MmellleHHeM OypoBoro o60pyNOBaHHSI HAa MOBEPA-
HOCTH (CKBa*KHHbBI, NPoOypeHHble C 3eMHOH MOBEPXHOCTH); C pas-
MeuleHHeM OypoBoro 0o60pyAOBaHHSI B MNOA3€MHBIX TOPHBIX BhIpa-
6oTkax (BOCXOASIL[HE, FOPH30HTAJIbHbIE, HHCXOAAIIHE CKBAXKHHBI);
¢ pasMeuienneM 6ypoBoro o60pPYyAOBAaHHS Ha MJOLIAAKAX Kapbepos,
paspesoB (ropH3oHTaJbHble, HAKJIOHHble CKBAaXKHHBHI).

Bet6op Toii WM HMHOII cXeMBl ONpeessieTCss TOPHO-TeoJoruye-
CKHMH H TeXHHYECKHMH YCJOBHSIMH, B YaCTHOCTH OCOOEHHOCTSIMH H
rayOHHON 3aJileraHHst PYAHBIX TeJ, BEeJHUHHOIH 3aMacoB, LEHHOCTBIO
JOOBIBA€MOrO ChIpbSi H [P.

TexHoslornueckuit mpouecc pas3pylleHHs H JOCTAaBKH IOJNE3HOr0
uckonaemoro npu CI'Jl B3auMHO yBsI3aHbl B NPOCTPAHCTBE H Bpe-
MeHH. Pasquualor Tpu cxeMbl THAPOpPA3pyLIEHHS pyAHOro MJacra
H [OCTaBKH PyAHON THAPOCMECH K MOJA3eMHOMY YCTPOHCTBY: BCTpPeY-
HbIM 3a6oeM, Korja HoObuy OCYILECTBJISIIOT 4epe3 O1HY CKBAKHHY
H HanpaBJeHUs [NeHCTBUS THAPABJIHYECKHX CTPYH H MOTOKA CMBI-
BaeMOH pyZAbl NDPOTHBOMNOJIOXKHBL (CXeMy NpHMEHSIOT AJs pa3pa-
60TKH MOILIHBIX H cpejHell MOLIHOCTH IJACTOB T[OPH30HTAJbHOTrO
3aJjeraHus), pacxon Boabl a0 300 M*/u obecrneyuBaer MPOU3BOIH-
teqabHocTb 100 T/4 npu AuameTrpax AOOGBIUHBLIX CKBaxKHH 10 400 MM,
H3BJleYeHHe pyAB U3 Heap He mnpesbimaer 50—60%; momyTHEIM
3aboeM, Korga JA0ObIYY OCYIIECTBJISIIOT uepe3 JBe CKBaKHHBI, pac-
NOJIOXKEHHble Ha pPACCTOSIHHH, PAaBHOM pajauycy AefCTBHS THAPO-
MOHHTODHOH CTpPyH, nocsae OypeHHsI U cOOKH CKBaXKHH uepe3 OLHY
H3 HHUX NPOH3BOASAT pa3pylleHHe PYAHOTO MAacCHBA U CMBIB PY.HI,
a yepe3 JApPYyrylo MOABEM ruapocmecH (4Jas pa3pabOTKH MJIACTOB
TOHKHX H CpeJHedl MOLIHOCTH B OCHOBHOM B CYXHX H OCYLIEHHBIX
MeCTOPOKAeHHsX), cxemMa obecrneuyHBaeT COBNAaJeHHe HampasJe-
Husl JeHCTBHUS Da3pylIalOUUX H CMBIBAeMBbIX CTPYH, 4TO yJaydLIiaeT
yCcJa0BHsL pa3pabOTKH, MOBHIIIAET H3BJeUeHHe pPyAbl A0 65—70%
H YMEHbLIAeT yAeJbHbIH pacxod BOABI; KOMOHHHPOBAHHBIM 3aboeM,
Hanmpumep, Ha NepBOM 3Tane OTPAOOTKH KaMep KPYrJOro CeyeHHs
BCcTpeuHbiM 3a60eM, Ha BTOPOM — NOPA0OTKY PYIHBIX LEJIHKOB IO-
nyTHeIM 3a6oeM (AJsi paspabOTKH MaJIOMOIIHBIX MJIACTOB PBIXJIBIX
PYA HAa CyXHX H OCYIUEHHBIX MECTODOXK/JEHHSX), H3BJICUCHHE DY/bI
nocruraetr 70—80%.

[Tpu manbix BOAONPHUTOKAX A0OBIYY CTAapalOTCS BECTH B OCYLIEH-
HoM 3a0o0e, T. €. B 3TOM cCJyuae HocTHraercsi 0oJbllasi HaJbHOCTb
paspyuleHusi THAPOMOHHTOPHOH cTpyeit — 1o 20—25 M. Ilpu GoJb-
IIHX BOJONPHUTOKAX, KOrJa OCylleHHe MecTOpOXAeHHS Tpebyer
6oJibIIKHX 3aTpaT, A00bIYy BeAYT B 3aTOINJIEHHOM 3aboe, IPH3TOM
paguyc AeHCTBUS THAPOMOHHTODHBIX CTPYH yMeHblnaercsl. JI/si BbI-
Jayd THAPOCMECH H3 3aTOMJeHHBIX KaMep npu riaybuHax no 200 M
HCIOJB3YIOT 3pJUQTH, NPH HE3HAUHTENbHbIX IJyOHHAX H H3 CyXHX
kamep (mo 100 M) pyAy BBIIAIOT THAPO3JIEBATOPaMH JHOO KOMOH-
HHPOBAHHBIM T'HAPO3J€BAaTOPHO-3PJHQTHEIM NOABEMOM.



Puyc. 6.9. KoHcTpykunsi B0GBLIYHOTO CHaps-
«Y na PCr-3
Boda

|/ C TOYKH 3peHHs] TeXHOJOTHYHO-
ﬂ CTH NEPCHEKTUBHBIM ABJAETCA L0+

O6nlyHOEe 06OpyZOBaHHE, MO3BOJSAIO
niee yepe3 OJAHY H Ty Ke 3KCIJya-
TALMOHHYIO CKBaXKHHY OLHOBpC-
ulk Bosdyx ~ MEHHO NOAABaTh Ha 3a60ii Hamop-

' :;3}<— HyI0 BOAY M BBIIaBaTbh Ha INOBEpX-
HOCTb oOpasylomylocs myabny. Ha
puc. 6.9 mpenacraBieHa KOHCTPYK-
uusi cHapsga PCI'-3 nuamerpom
97 mwm. ITogbeM nyabnel Ha MO-
- - _— BEPXHOCTb OCYLIECTBJISIOT BBITaJ-
e B 1 T~ °7] KuBaHHeM. BmuTaskuBaHHE THIpPO-

C ; cMecH M TNOAJepXKaHHe yPOBHSA
j 1 nyJbObl HHXKE OCH THADOMOHHTODA
\ obecrneyyBalOT NOjauyel B CKBaXK.
\ HY C3KaTOro BO3AyXa.

Texnosmoruio CI'J] ucnosb3yior
Uil IOATOTOBKH PYHL OCaAOYHBIX
MECTOPOXKAEHHH ¢ HHU3KOH IIPOHH-
[[aeMOCTbI0 K MNOJA3€MHOMY BHILe-
adayuBanuio (I1B). Ilpu npakTuue-
CKM HENpOHHLaeMBIX pyAax BO3-
MOXXHa  KoMOuHamusi  cnoco6oB
CT u IIB pas coBMecTHO# OTpa-
GOTKH MECTODOXKAEHHH: IpH HHU3-
KOl ecTecTBeHHOHl NPOHHIIAEMOCTH
(xo3dbbuunenT duabTpamun ke=
=0,01+-0,1 M/cyr) — mnoaroroBka
pyaHeix 3ajexeli Kk IIB Texnumuec-
kumu cpeactBamu  CI'J ¢ momo-
IIbI0O HHXKHEH TOACeYKH H IoCJe-
Jpyiollero ympasJaseMoro obpylie-
HHS DYRHOrO MAaccHBa; IpH Hexo-
CTAaTOYHOH €eCTeCTBEHHOH NpPOHHIA-
eMrkoctH (ky=0,1--1,0 ™M/cyt)—
NOArOTOBKAa DYAHHX 3ajexed k IIB mpoBeaeHneM NPOTAXKEHHBIX
TIOA3E€MHBIX KOJIJIEKTOPOB, MO3BOJISIIOUINX IOBHICHTb IPHEMUCTOCTD
CKBaXHH U 00ecHeynTb pPaBHOMEPHYI0 NmpopaGOTKy MaccuBa IpH
3HAYUTEJBbHOM COKpallleHHH o6beMa Oypenus (B 1,5—2 pasa); mpu
OTCYTCTBUH €CTECTBEHHHIX BOAOYNOPOB H (DUIBTPALUOHHONH HEOMHO-
POLHOCTH MacCHBa — NOATOTOBKA PYAHHIX 3ajiexell W JOKaJIH3auus
3oH [IB myTtem co3maHusi nMpOTHBOGHJIBTPALHOHHEIX 3aBec H Gapbe-




POB AJa npejoTBpallleHHs DPACTEKAHHS BhIIEJAaYHBAIOUIHX PacTBO-
pos.

TexHuko-sxkoHoMHuyeckass 3¢pdexkruBHocte CI[l B cpaBHEHHH C
TPaJHUHOHHEIMA Ccmoco6aMu HOOBIYH TOJE3HBIX HCKOMAaeMBbIX OTJIH-
yaercsi He3HAYHTENbHBIM YBeJHYEHHEM CTOMMOCTH H0OBIYM NpH MO-
BHIIIEHUH TJy6uHBl pa3paborku. [IpemenbHas raybuna paspaboTKu
anocoGom CI'Il o6ycaoBiuBaercss NPHMeHSEMBIM THAPONOLBEMHEIM

ob6opynoBaHueM. [Ipu Hcnonb30BaHHH 3pJAHGTOB OHAa JT0CTHraer
200 M.

6.2. MOABOOHAS PA3SPABOTKA MECTOPO)XIEHUH
MNOJIE3HBIX HCKOMAEMbBIX

IlogBoaHbIle 3a/1eXKH MPEHMYIIECTBEHHO pa3pabaThiBaloT B NpHOpex-
HEIX 30HAaX, I'le COCPeILOTOYEHBI DPOCCHLINHBIE MECTOPOMKAEHHS OJIO-
Ba, 30JI0T4, NJATHHBL, pelKO3eMeJbHBIX 3JeMEHTOB, Ke/le3HUCThIX
EeCKOB.

M3 KOpeHHBIX MeCTOPOXKAEHHII MOPCKOro JHa H3BJEKAIOT YroJs,
JKeJe3HBIe PY/Bl, OJIOBO, CEPY.

B saBucuMocTH OT raybunsl fHa MupOBOro okeaHa MOXKHO ycC-
JIOBHO BBIIEJNUTb TPH OCHOBHBIE 30HH! JOOBIYH MOJIE3HEIX HCKOoIae-
MBIX: /52K, KOHTHHEHTaJbHYIO OTMeJb HJIH lIenbd C KOHTHHEH-
TaJbHBIMH CKJIOHAMH (IOABOJHAS OKpaWHa MaTepuHKa) H rayboko-
BOJHOE JHO.

30HBl MJIsKA H IIeab()a — OTHOCHTEJNbHO NOCTYNHBIE 1JS Pas-
paboTKH B TeXHHYECKOM OTHOLIEHHH — 3aHHMAIOT OAHY HATYIO ILJIO-
magd KOHTHHEeHTOB. BeposiTHOCTD O0OHApYXKeHHS MECTOPOKIEHHS
NoJIe3HBIX HCKOMAaeMBbIX B JHe medbda Takas Ke, KaK H Ha cylue.

B nocnenHee Bpemsi ocoboe 3HaueHHe INPHAAETCS OCBOEHHIO
rayOGOKOBOAHBIX DYAHBIX 3ajexed, oOGHapyKEeHHBIX B LEHTPAJbHBIX
pafioHax H B HEKOTODPBIX pas/joMax 3eMHOH KOpBl Ha [He MopeH
¥ OKEeaHOB: KOHKPeIHH, MAaCCHBHBIX CyJAbQHIHBIX PYXA, METAJNJIOHOC-
HBIX HJIOB H PaccoJIOB.

PanuoHasbHble CHCTeMBI pa3pabOTKH MJs KOHKPETHOTO MOABOJ-
HOTO MECTODOKACHHS NOJIKHA obecrneuyHBaTh GE30MACHYIO H 3KOHO-
MHYHYIO BbIeMKY KOHAHIIHOHHBIX 3aMacoB I0JIE3HOr0 HCKOMAaeMOoro
¢ cobarogeHneM NPaBHJ N0 OXpaHe OKpyKaiomieHd cpemsl.

Jast MOpcKOH MOABOAHOH BHIEMKH H TPAHCIOPTHPOBAHHA MOPO-
bl TPHMEHSIOT 3eMJIECOCHBIE H YepIaKOBBe CHapsijbl, NepelBH-
raiolipecs I0 AHy 3eMCHapsabl (ITOABOJHBIE 3KCKAaBaTOPHI), CKpe-
nepHBe YCTAHOBKH, ApAard, MOABOJHBIE OVJbIO3€PHl H Ip.

3eMJiecocHBIH cCHApAA (3eMCHAapsiI) MpexcTaBiasieT coGof miaBy-
yyi0 3eMJIECOCHYI0O MAalIUHY — CyAHO, 3abuparoliee rpyHT IOX BO-
0¥ H OCYHIeCTBJSIOLIee €ro TPAHCIOPT B BHJAE BOJOTPYHTOBOH
CMecCH.

[To tTuny oxpyxKarollefi cpelbl 3eMCHapsSAbl Pa3leNsiOT Ha HAl-
BOJHEIE, BHIHOCHbIE H3 BOJABl H MOJBOJHBIE; MO CMoco6y TpaHCmop-



Puc. 6.11. pandTHbIR 3eMcnapsii:
1 —1poM; 2 — nogbemuas TpyGa; 3 — Tpy-

COIPOBOT  (A.TO.O BO3AyXa: + — PECHBEp;
o — KOMOpeccop; 6 — BCACBIRAWOMHE NaTpy-
OOK; ¢ — BRGX BC3AYXd B HUIDLCMAYKD TPYyOy
Puc. 6.10. BriHoCcHO{ U3 BOAH 3eMCHapsL:
I — UpU 1aantoe y1poliliBo s ladlalA; 2 — IHAPOUMJAHHAD PaMbl Pa3pbIXAUTENs; 3 — NOH-
TOH; 4 — HOIL-CBaM, 5 ~— paMa paspbIXJHUTCHAs; 6 — Pa3pbIXJHTeNb; 7 — KaHaThl

THPOBAHHUSt — HA 3eMCHAPSAAB ¢ TPYHTOBBIM HACOCOM, 3PAH(PTHHIE,
3)KeKTOpHble W KOMOHHHPOBaHHBIE, MO cnocoly INepelBHNKEHHS —
CaMOXO/JHble H HECAaMOXOJHEIE,

3eMcHApSAAB BKJIIOYAIOT CJEAYIOLIHE CCCTABHBIE UACTH: CYOHO
(IIOHTOH), KOTOpOe SIBJASIETCS HECYLIUM 3JeMEeHTOM BCell MAlIMHBL,
noporosabopHoe ycTpoiicTBO assl paspylieHuss H 3abopa TNOPOAH;
YCTPONCTBO A/ TPAHCMOPTHPOBAHHA MOPOABI; CHCTEMY [JA OCy-
IIeCTBJEHHS TNepeMellleHuil Nopono3abopHOro ycTPOHCTBA M BCEro
3eMCHapsija, cCHCTeMy [Jsi IepeBojia arperata H3 OLHOIl OKpyKaio-
meil cpeasl B APYTyl0; 3IHEProyCcTaHOBKY, rPY30MOABEMHBIE CPe-
CTBa; cucteMy 0€30MacHOCTH U #u3HeobccneueHHs; cynoBoe 060-
pyJdoBaHHe.

CamoxoaHeie JHOYTJAYyOHTENBHBIE 3€MCHApsiAbl, ¥ KOTOPHIX Bca-
ChIBAHHE T'PYHTZ H €ro peryJHPOBaHHE OCYLECTBJSIOT C MOMOIUBIO
IPYHTOBHIX HACOCOB, ABJSIOTCS HaHOoJee pacnpoCTPAHEHHBIM TeXx-
HHYECKHM CpPeACTBOM JJIsi MODPCKOH J0OBIYH HEPYAHBIX MO0JA€3HBIX
HCKONaeMBbIX: NecKa, rpaBus H T. I

Jns yMeHbLIEHHS HJH IOJNHOTO YCTDPAHEeHHS BJHSHUS BOJHEHHII
Ha paboTy 3eMcHapsiia NPHMEHSIOT BHIHOCHBIE M3 BOJBI 3€MCHAps-
aet (puc. 6.10). Hasi BeIBeIeHHS KOpIlyca 3eMcHapsga H3 BOJbLI
uMeercs ABa crmocoba: IepBHIH OCHOBAH Ha HCIOJL30BAHUH BHI-
JIBHKHBIX HOr-ONOP, APYroil — BO3AYUIHOH NOAYLIKH.

3eMcHapAE, OOODYLOBAHHEIE T'PYHTOBBIMH HACOCAMH, HCHOJb-
3yloT TpH pa3paloTKe MOJE3HBIX HCKONAeMblX HA OTrPaHHYEHHBIX
ray6uHax (zo 30 M), npu Ooapmeil rayGune paspaboTKH 3eMcHa-
psaBl 0GOPYAYIOT 3KEKTOPHBIMH YCTPOHCTBAMH MJM 3pJaHdTamMy

(puc. 6.11).



Yeprnakozbie cHapsibl H3BJEKAIOT MOPOJLY H3-TO1 BOALI yepna-
Kamu. YepnakoBbie cHapsAbl pasjensior Ha OJAHOUEPNAKOBLIE H
MHOroYyeprakoBele, OJHOYepPHAKOBHle — Ha rpefibepHbrle u 1ITall-
rOBBIC.

I'peiibepunie cHapsiApl MOryT MUMETb OT OJHOTO HO LIECTH He3a-
BHCHMEBIX TpelipepHBIX KPaHOB ¢ KOMIJIEKTOM KOBLIeH ajsl pasJind-
HBIX TNOPOA. ¥ IUTAHrOBHIX CHAPAJOB (HECAMOXOAHBIX CYAOB CO
CB4SIMH) BBIEMOYHBIM arperaToM CJAYXHT 2KCKaBaTop € MexalHue-
cKoll JonaTtoil.

Y MHorouepnakoBbIX CHApSJOB OT/IeJIeHHE INOPOABI OT IeJdHKA
M TPAHCNOPTHPOBaHHE ee Ha GOPT CyAHA OCYLIECTBJSIOT GeckoHeu-
HOH Lenb H3 yepIaKoB.

Ha MHorouepnakoBeix cHapsigax (aparax) KpoMe TOABORHOMH
pa3paboTKH OCYLIeCTBJASIOT TakkKe oboralieHde mo0biTOH TopHOMN
Maccl, Jlparu pasgensilor Nmo THOY 3eMcCHapsAa H 10 Ha3HAYeHHIO
o0oraTHTeabHOrO 060pYyA0BaHHS.

K moaBoaHBIM 3eMCHapsiiaM OTHOCAT WU Te, Y KOTOPHIX MOJ BO-
Jo#l pacrosaraloTcss Mopoao3abopHele H THAPOTPAHCIOPTHHEIE CPeli-
CTBa, a oOcayKHBalollee CyAHO HAXOAHTCS Ha INOBEPXHOCTH BOJBI.

Jns nonsogHO# paspaGoTKU TOPOAB B MOPCKHUX YCAOBHSX 32
py0exXow NPHMEHSAIOT TMOJABOAHBIE 3IKCKABATOPH HJH MEpPeiBHIAIO-
myecst Mo AHYy 3eMcHapsianl. Takue arperathl MOI'YT OCYUIECTBJIATh
BHIEMKY H TpaHCIIOPTHpPOBaHHE TNOJIE3HBIX HCKONAaeMBIX, paspaba-
THIBATh MOJABOJHBIE TPaHIIEH H COOPYXKATh HACHIIH H OCYLIeCcTB-
JATh Jpyrue NOJABOAHBIE DabOTHI, CBSI3AHHLEIE C BHIEMKOH IOPOJ.

Kpome BuillenepeuHcHeHHBIX arperaToB B HacTosilliee BpeMs
CO3AAI0T H BHEJAPAIOT NPHHUHIIHAJIBHO HOBbIE KOMIJIEKCHI AJS MOp-
CKOH pa3pabGoTKH INOJE3HBIX HCKONMaeMBIX, 3aJeralolliux Ha rIy0oKoM
jgue (koHkpeuuil). K #X uHcldy OTHOCHAT CHCTEMBI TIMIyOGOKOBOAHOTC
noawvema: TpyGONPOBOAHOrO, KaHATHO-UepHaKOBOrQ, AaBTOHOMHOTO
1 KoMOMHApOBAHHOro THHOB. HrelHe B pa3nnuHbix yactsax Muposo-
ro OKeaHa VCIHeUIHO AeHCTBYIOT KPYNHble IDOMBILIJIEHHbIE KCVII-
JIEKCHl TIOJBOAHON AOOBIUH.

O mnoJiesHBIX HCKONAeMEBIX B HeApax nHa MHpOBOro oxeaHa ume-
eTcss moka MaJjo cBeneHuit. Ha rteppuropuu, pasroit moutu 709
[IOBEPXHOCTH 3€MJH, H3yJyaeTcss B OCHOBHOM TOJBKO lLiesabdoBas
yactb. [o6blua TBepABIX IOJIE3HBIX HCKOMaeMBIX (pyABl KeJje3a,
MeaH, 0JI0Ba; yroJb, cepa ¥ Ap.), 3aJeraiuiHX B Heapax gHa Mu-
POBOTO OKeaHa, HHYTOXKHO MaJa 10 CPaBHEHHIO C BO3MOXKHOM. He-
CMOTPSl HA TO, YTO MODPCKHe DYAHHKH HAacCUUTHIBAIOT OoJee ueM
200-s1eTHIOIO HCTOPHIO, KOPEHHLIE MECTOpPOKAEHHS H3yyeHH KpaiiHe
MaJno. bypenneM u reodusnuecKuMH METOJAMH Pa3BeIKH YCTaHOB-
JIEHO, YTO 3/leCh COCpPeNOTOUeHBl 0OJbIINe 3aMachl Cephl, yrJs, Py
yepHHIX M UBeTHHIX MeTaasoB. B psage crpaH, B ToMm uncae B Hno-
Huy, BesaukoGpuranuu, @pawunuu, Kanage, PuUHISHIANH, Beaercs
SKCIJYATAIHT TAKUX MECTOPOKAECHHH.

PasBenKy MeCTODOXKIEHHH NOJE3HHIX HCKOMAeMbIX B Hejpax JAHa



Muposoro okeana Be1yT TeMH Xe CnocobaMi, YTO H PasBeAKY KOH-
THHEHTA.IbHBIX MECTOPOXKJeHHH, He HMMeOLIHX BLIXOJa HA MNOBEpX-
Hocth, OHAKO MOpPCKHE YCJIOBHA DPa3BeiKH HMEIOT ClleLH(HYeChHe
0COGEHHOCTH, KOTOpHE OTpaxaloTcs Ha crnocodax pobbuu. Tak,
Hanpumep, B BenxoGpuranuu AJjst pasBelkHd yrOJbHBIX MECTOPOXK-
IeHHI, 3aJeramilux B HeApax [AHA, LIHPOKO HCIOJB3YIOT NOJyCTa-
UHOHAPHBIE OCHOBaHHS, a B SlMOHHM B KayecTBe OypOBBIX OCHOBA-
HHEI NPHMEHSIOT CTaJjbHble TpyObl 6OJBLIOTO AHAMETpa, uepes cras
KOTOPHIX BelyT OypeHHe CKBaKHH.

[Mpu Ha uyeH 1€J10BOTO MOKPOBA pasBeloyHoe OypeHHe BelyT
HEMOCPEeNCTBEHHO CO JbAA.

CoBpeMeHHbBle JOCTHXKeHUST B 00/1aCTH OOHApYKEeHUS MeCTOpPOXK-
JeHHH ¢ MOMOUIBIO CNYTHHKOB, KopaOJel, aBTOHOMHBIX IOJABOIHBIX
ANNapaToB M aKBAJAHTHCTOB INO3BOJSIOT H3ydaTh BRIXOAB MeCTO-
POKIeHHUII Ha AHe MOps, paclMpsAIOT apceHa. MeTo40B oOHapyxe-
HUST MeCTODOKIeHH{l JHA KOHTHHeHTaJpHOro weseda. Ilposegenue
KOMILJIEKCHBIN TeOJOTHUECKHX HCCJeJOBAHMH MO3BOJAET MNOJAYYaTh
HHGOPMALHIO O MECTOPOXKACHUAX B HEeApaxX MOPCKOro AHa.

Oco6GeHHOCTH BCKPBHTHSI MeCTOPOXJAeHHI, pac-
HOTOXEeHHBX B HelDax 1Ha, o6yCcaaBanBamT Caelylouue
crnoco0bl BCKPBITHA:

BEPTHKAJbHBIMH CTBOJJAMH -— OCHOBHBIMH H BCIIOMOTAaTEJbHBIMH,
npoilJeHHEIMU ¢ NO6epexbs;

HaKJOHHLIMH CTBOJIAMHU, NPOIeHHBIMH C NoOepexKbs;

BePTHKA/JLHBIMH UJM HAKJIOHHBIMH OCHOBHBIMH CTBOJAMH, MPOH-
JeHHBIMH ¢ Tobepekbs, U BCIOMOraTe bHBIMH, NPOHAEHHBIMU C IC-
KYCCTBEHHBIX OCTPOBOB.

Kpome 3T10r0 BO3MOMXKeH KOMOHHHPOBAHHBIN CIOCOG BCKDBITHS —
cogeTaHHe MepeyrCJTeHHBIX BhIIIe CIIOCOGOB.

Jlis mpoxoAku CTBOJIOB HCMO.1b3YIOT HeGO.TbilIHE eCcTeCTBEHHEBIe
OCTPOBA B pafioHe MeCTOPOXKIeHHS.

Ilepspifi cnoco® BCKPHITHS (BEPTHKAJBHBIMH CTBOJAMH) INIPHH-
HHMHaJbHO He OTJAHYAeTCs OT NpUMeHseMblXx Ha cyire. OTanude co-
cTouT B OoJsblliell JJHHe TOPU3OHTAJBHBIX BbIPAOOTOK, MPOAJEHHBIX
OT CTBOJIOB K MOJBOAHOM 3ase:ku; NpPH 3IHAYMTEJBHOM YAAJCHHH
MECTOPOKIeHHst OT 6epera OHH MOIYT AOCTHTaTh HECKOJBKHX KH.10-
MeTpOB. DTO BHI3HIBAET PSjJ 3aTPYAHEHHH B oOecHeyeHUH BO3LYXOM
yIaJeHHBIX OT CTBoJa 3a60eB, CHaOXeHHH pabounxX MeCT MaTepHa-
JaMd H 000pyAOBaHHeM, MHOCTA4BKe IHAaXTepoB K MecTaM paGor.
B cBsi3u ¢ 3THM HeoGXOAHMBI HOBHE MeTO/Abi H OPHTHHAJbHBIE KOH-
CTPYKTHBHBIE pellleHHS, N03BoJidloUINe 00/1erUHTh AOCTYN K TPY/IHO-
JOCTYIHBIM Y4aCTKaM.

IIpu BTOpOM cnocoGe BCKPHITHS MeCTODOXKAEHHS, PacClOJIOKeH-
HOTO NOJ MOPCKHM JHOM, De3KO COKpalllaercs AJHHA TOPH30HTAJIb-
Huix Bbipaborok. C Gepera K 3aJsiekam NMPOXOJAAT HAK/JIOHHBIE CTBO-
Jbl (0GBIYHO B MOACTHJAAMIOLIMX NMOPOJAAX), a JOCTYN K MECTOpOMKIe-
HUIO OCYIIECTBJISIIOT Yepe3 KOPOTKHE TOPH30HTAJIbHBIE BLIPAGOTKH.



dror cnoco6 no3BosfeT 3HAYUTEIBHO YMEHBIUHTh AJHHY FOPH30H-
TaJbHbIX BCKPHIBAOUIHX BHIpaboTOK, a nmpu noJsoroMm (mo 17°) yrae
HaKJOHa CTBOJia OGOPYAOBATH €0 BLICOKONPOH3BOAHTE/BbHLIM KOH-
BeliepHbIM NoAbeMOM, HakJoHHBIE CTBOJIBI WIHPOKO HCIOJB3YIOT
npu pas3paboTKe NMOJBOJHBIX YroJbHHIX WaxT B ANOHHH; 31ech 00-
i1as TPOTAMKEHHOCTh HAKJOHHBIX CTBOJOB B CTO pas TNpeBbIlIaeT
IJIHHY BepPTHKAJIbHBIX.

[Ipn TperbeM cmocofe BCKPBITHA INpeLyCMAaTpPUBAETCH CO3JaHHE
HCKYCCTBEHHBIX OCTPOBOB AJSl JIPOXOAKH C HHX BCIOMOraTebHBIX
crBosoB. Takue ocrpoBa cosnaHbl B SlmoHuH u AHrJuMH. DTO 3Ha-
YUTEJbHO YOPOCTHJO pelleHHe npobiaeM, CBA3AHHLIX C BEHTH.IsLHeH
¥ BOJOOTJIHBOM 3a60eB, YAA/NE€HHBIX OT NMOOEPeKb.

Komb6uHupoBaHHEBI ¢noco6 BCKPHITHS NPHMEHSIOT, KaK IPaBHIO,
Ha MeCTODOsK/JeHHAX, 3a/eraroliux Ha O0JbIINX IJIyGHHAX.

Crennduka cnoco6oB orpaboOTKH MECTODOXKAEHHH, pac-
HOJIOKEHHLIX ITOJ BOLOEMAaMH, 3aKJ/JH4YaeTCsA B BeieHHH BBHIEMKH NO-
JIE3HOTO HMCKONaeMOra Tak, utoOBnl He o0pyllanuce HaJjerawuixe
nopoisl. Ilostomy BEOGOD cHCreM pa3pabOTKH BeCbMa OTpaHHYEH.
B OCHOBHOM NpHMEHSIIOT BHIEMKY KaMepaMH C OCTaBJEHHEM LeJu-
KOB MJIH CHCTEMBI C 3amoJIHEHHeM OTPabOTaHHOrO NPOCTPaHCTBA
3aKJa1KOH.

HMHornga npuMmeHSIOT W ApYyrHe CHCTEMBI, AaxKe € OOpYyIIEHHEM.
B stux cayuasix HeoGXOAUMBI 0cO60 O6JaronpusiTHBE YCJIOBHS, Ha-
NpUMep HaJHUMe HaJ MECTOPOKAEeHHEM NJACTHYHBIX IOPOJ, CIHO-
coOHBIX NJaBHO ONYyCKarbCd BCJEeA 3a IOABHTraHHeM 3a00eB H He
JIOTIyCKaTh TIPOPHIBA BOJHI

PaspaboTka nojie3HEIX HCKONaeMEIX B HeJpax MOPCKOrO JHa
TpebyeT BHLIIOJHEHHUs psja ycjaosuil. InaBnoe #3 HHX — 00s13aTeNDb-
HBI KOHTPOJIb 3a IPOHHKAIOIIEH B INAXTy MJH pyAHUK Bojgo#. Oco-
GeHHO 3TO KacaeTcsi TAKHX MECTOPOXKJEHHH, TIie TOPHBIE IOPOIBL
CHJIBHO HapyUIeHBl TPEUIMHAMH, CABHraMu H T. II. B Smnownn okoso
309% Bceli go6buM yrad MOCTYINAaeT M3 IIAaXT, paspabaThBAWNHX
HJACTHl MO/l MOPCKHM JHOM.

AHanHu3 THIPOreoJOrHYeCKHX YCJIOBHH NOKA3BIBAET, YTO OCHOB-
Hble MecTa I[IPOCAYHBAHHUS MOA3EMHBIX M MOPCKHX BOJX B IIaxTax
SImoHuH HAXOAATCA B 30HAX HOBBILIEHHOrO CEIICMHUYECKOro BO3Zel-
crBusi. ITocje semserpsiceHHil [POHHKHOBEHHE MOpPCKOH BOJHL B
HojJ3eMHEE BHIDAaOOTKH 3aMETHO YBEJHUHBAJIOCH: € 5 10 15 M3/MHuH.

Hisyuenne XHMHUECKOTO COCTaBa IIAXTHBIX BOJA IIO3BOJISET YCTa-
HOBUTb KOJIHYECTBEHHOE COOTHOLUEHHE MODCKHX IOJA3eMHBIX BOJ,
HOCTYNAKIUX B BHpaboTkd. ITO HaeT BO3MONKHOCTL IIPOTHO3UPO-
BaTb NMPHTOK BOAW B WIAXTy H obecneunBarb OoJiee Ge3omacHbIe
yCJI0BHST pabOTHL

CornacHo npuHATHM B SnoHHM nmpaBu/iaM 6e30macHOCTH, MHHHU-
MaJbHadA IyO0uHa paspaloTKH MOJ MOPCKHM JHOM COCTaBJsieT 65 M.

Ananns ciyyaes npophiBa MODCKOIH BOJABI B HIAXTHl IIOKA3bLIBAET,



YyTO MpH .1y Billie TOpHLIN pabor oT AHA Mopsi OoJiee 36 M OCHOBHOR
NPHYHHO ABJS.10Ch HATHYHE TEKTOHHURCKHX TPELIHH.

SnodcKue crnenHa ncThl CUHTAKT, YTO NPH HAIMHUYHH NOA AHOM
MOpPS TAHHHCTBIX OT.10#eHHIl rayOHHa ropHpx pabotr 10/kHA OLTh
meHee 60 M.

MopckHe yCJI0BHS BJAHSIOT M Ha TEXHOJOCHIO T[OpHBIX PadorT,
crneuudpuKa KOTOpbIX TpebyeT JAONOJHHTE/bHOTO M3YUYEeHHS H OULeHKH
6e3onacHBIX ycjoBHH paborTel. BeaonacHocTe BeleHHS TOPHBIX pa-
60T moX AHOM BOJ0eMOB B OOJBLIOH CTeNEeHH 3aBHCUT OT YCTOHYH-
BOCTH 1oApaboTaHHBIX MAaCCHBOB FOPHmX MOPOA.

Ounpeaededne nmapamMeTpos J00BUYHBX YYAaCTKOB
no pakTopaM, BIHAIIHUM Ha yCTOHYHBOCTL MOAP A -
GarslBaeMOro ropHOro MaccHuBa*

[Toa ycroiiunBoCThI0 OOHAXKEHHI 1MOPOJ KPOBJAH H GOKOB IOPHOH
BbIpDaOOTKHY MOHHMAIT TAKOEe HX COCTOsIHME, NIPH KOTOPOM He Ipo-
HCXOAUT OOpyUIeHHS B TeyeHHe ONpele CHHOro INepHoAa BpeMeHH.
YCTofuuBOCTL MOPOA — OAHO U3 OIpelesUHX YCI0BHII BhI6Opa
cucteMbl pa3paboTKH MecTopoxieHus. OHa BaufAeT Ha BbOOp na-
pamMeTpoB CHCTeMbl pa3padoTKH M Cnoco® Kpem.eHHs MNOACOTOBH-
Te.TbHbIX, HAPE3HBIX U OUHCTHBLIX BLIpA0OTOK, BEJHUYHHY HpPOJETOB
obHa)keHHil pyabl U BMELAIOWIKX MOPOJ OpH HX molpaboTke, pas-
Mephl LeJIUKOB H NOTOJOYHH.

W3 muorux ¢axtopos, OT KOTOPBIX 3aBHCHT YCTOHYHBOCTH, I'J1aB-
HBIMH  ABJAIOTCS  TOpPHO-reoqoriueckue  {(pU3HKO-MeXaHHYeCKHe
CBOMCTBA TOPHBIX IOPOA, T. €. KPenocTh, KO3PDUUUEHT BHYTPEHIero
TpeHHst, MOAYJb ynpyroctd, kosdduuuent [lyaccona; Tpeuunosa-
TOCTh MaCCHBA TOPHBIX NMOPOJ, HJIH KOIPOHHUHEHT CTPYKTYpPHOro
oc.tabaeHus nopox, ray6nua pa3paboTKH, TeKTOHHUECKHe Hapylile-
HHSI) M TOPHO-TEXHOJOTHUYecKHe (TMODPSAOK BejeHHs OUHCTHBIX pa-
60T, T. e. BpieMKa OUHCTHhIX KaMmep IO OuepeasM; B3pbiBHble pabo-
Tel, GopMa, pazmep O6Ha)KeHHIl © BpeMs HX CYLIECTROBAHHS)
yCJIOBHS.

3HayHTe IbHOe CHUXKEHHe MPOYHOCTH NMOPOJ MPOHCXOAHT NpH Ha-
JUYUH  CJIOJIHCTHIX TOHKOUeWIYAYAaThIX MHHepaJdoB {XJOpHT, ce-
PULHT) .

Ha ocHoBaHuu aHaguza MartepuaJioB HCnbTauuil o6pasuos mo-
PO/, COEepKallHX paz.THYHOe KOJHYEeCTBO KBapua k H CAIOAHCTHIX
MHHEpaJoB ¢, 6blna [oJy4YeHa SMIHPHYECKAsT 3aBHCHMOCTb H3Me-
HeHMS MPOYHOCTH FOPHBIX MOPOJA OT COOTHOLIEHHs R/c:

B~ R
=~
B 4

rie o0,=0,25 MIla — npounocts ob6pasua NMOPOAB HA OJHOOCHOE
cxarde 6e3 ConepXKaHUA B CTPYKTYpPe 00pasna C/OAHCTBIX MHHe-
pasaos; B=0,7--1,17 — napamerp, YYHTBIBAIOIIHA MHKPOTPEIHHO-

* Pazjen nanucan Kauia. TexH. Hayk 0. A. BopoBKoBbiM.



BATOCTb, HaJHyde OGJOMOUYHOIO MaTepHa.ia H ero pasMmepbl, HaIH-
yge PyAHBIX M JAPYrHX MHHEPAJOB, BJHMAIOUHX HA IPOYHOCTH NOPO-
JH; R=5--10,4 — napaMerp, YUUTHIBAIOIHII OTHOIIEHHE TIPOYHOCTH
MOPOJIBEl, COAepxamel TOAbBKO KBApI, K MPOUHOCTH MOPOJIbI, COAep-
Kaueh TOMbKO CJAIOAMCTbIE MHHEPAJIBl; 1] — KOI(QGHUIMEHT, UHC/IeH-
HO paBHBIl OTHOLUEHHIO COJep:KaHUs KBapua B nopoie (%) k co-
JepKAHUIO CIIOANCTHIX MHHepaos (%).

JIpyruM BakHpIM (paKTOPOM, BJAHSIOLIEM HAa NPOYHOCTH H YCTOH-
YMBOCTb MACCHBA TOPHBIX MOPOJ, ABJAETCS HAJNHYHe B.JIACH, MPOHH-
Kawuiedl B HOPOAbI, 0COGEHHO MOPHCTHIE, KOTOPLE NMOABEDMKEHB HH-
TeHCHBHOH TpelHHOBATOCTH (CJAOUCTBIE)., IDTOT (HPAKTOP —— FHADO-
FeO0JIOTHYECKHH, BJHAET HAa YCTOHYHBOCTh IOPHBIX NOPOA IPH HX
foapaborke.

Ilo npus3Haky BJHSIHHS THAPOre0/JJOTHYECKOro ¢axkTopa BBIACJA-
IOT JBa THIA MECTOPOKAEHHI:

nonajaHHe BJAMKHOIO aTMOc(epHOro BO3AyXa H OCAJKOB, FPYyH-
TOBBIX H TeXHHUECKHX BOJ CYUIECTBEHHO CHHIXKaeT YCTOHUMBOCTb
TOPHBIX NOPOA;

BJara He CHHMKaeT YCTOMUYHBOCTH MNOAPabATHIBAEMOIC MacCHBa
TOPHBIX TOPOL.

Hannune Boabpl (Baarn) B MOPOAAx CHUXAET KpHCTAJJIHYECKHE
MEXMOJIeKY/JAPHble CBA3H B MHHepaJax, CJAaralolux MOPOABL, UTO
CHUXAaeT NMPOYHOCTh MacchBa NOpPHHEIX NopoA. IIpoHMKHOBeHHe BOALI
B raybb MacCHBa TOPHBIX IOPOJ BO3MOXKHO C HNOBEPXHOCTH (aTMoO-
cepHble OCajJKH), €CJAH HHXKeJeXkKallHil MacCHB TPEIIHHOBAT HJIH
HMEeeT CHJIbHBE TEKTOHHYECKHe HapylleHHA. JIpyroil HCTOYHHK 110-
nagaHusd BOABl B MaCCHB TOPHLIX NOPOX, & COOTBETCTBEHHO, B I'op-
Hble BBEIPAGOTKH — eCTeCTBeHHEIl BOIONPUTOK  IHAaXTHHIX  BOI.
YBiaxHeHHe MOPOJ YBeJHUHBAETCH, €CJH pa3paboTka MeCcTOPOK-
JIeHHST [IPOM3BOAHTCH OTKPBITO-NOJA3eMHLIM crnoco6oM. Bepxuas
YaCcTh MECTOPOXKIEHHUS, Tle BeNyTCsl OTKPHIThle paboTh (Kapkep),
TojiBEpKeHa BO34eHCTBUIO atMocdepHOfl Baarw U BoAH. Ilox kapb-
€poM, ABJISIOLIUMCS KOHLUEHTPATOPOM BOIH, HPOHCXOAUT U3MECHEHHE
NPOYHOCTHHIX CBOHCTB MaccuBa ropHeix nopoid. [Tox neficteueM Bo-
AL H3MEHSIeTCsl CTPYKTYpPHOE COCTOSIHHE MOpOJ A0 OIpeAesieHHON
rayGunbl. B 30He ropibIX MOPOJA, TMOABEPKEHHBIX HPOUHOCTHOMY
H3MEHEeHHIO, HA3bIBAEMbIX OKHCJIEHHBIMU, 32 CUeT NONadaHHsa Mo.le-
Kysn BOIB H3MeHsietrcs: (ocaabisieTcsl) KPHCTA/IIHYeCKAas  CBA3D
MEeXKAy MOJIEKY/JaMH MHHepaJOB.

Bua)kHOCTh BJ/MsieT Ha yCroiuuBOCTh NoapabarbhiBaeMOro Mac-
cuBa, npudyem B OoJibliiell Mepe, eCJd MacCUB IOPHBIX MOPOJ COAep-
KHT MHHEpaabl THOA CJAIOZHCTBIX, CHHXKAIOWIHX TNpPOYHOCTHHIE €e
CBOHCTBA.

B macchBe ropHO# HOPOAbI BJAAXKHOCTh He ITOCTOSIHHA: ee 3Haye-
HHe onpefedsercs psaaoM (akTopoB, B TOM YHCJE Da3MepaMH Mac-
CHB&, CKOPOCTHIO HCMHApPEHHS C €ro MOBEPXHOCTH M KOHJAEHCALHH
BJIATH Ha Hell, CKOPOCTBIO BaaromepeHoca B mopode. B.aromepenoc



IIPOUCXOAUT OBICTpPEe B MOPHCTHIX TOPHBIX NOPOJAaX, MO3TOMY cpex-
HSiS (KaK npaBuJo, 64abIIaf) BAAKHOCTL yOBIBaeT B HUX OBICTpee.
CnenoBaTenbHO, M3MeHeHHe BO BpeMEeHH YCTOHYHMBOCTH MaccCHBa
TOPHBEIX NOPOA DAa3HOTO JIMTOJIOUHYECKOTO COCTaBa MOXKeT OLITh He-
O/\MHAKOBBIM.

[lepcnekTHBHO HaxoxIeHHe H OCBOEHHe NPOMBIILJIEHHBIX MNOJ-
BOAHBIX MECTOPOXKAEHHH IIOJE3HBIX HCKONAeMbIX B MOpcKux Gac-
ceiinax Cogerckoro Coroza.

Ananus 3apyGexHO#l H OTeYeCTBEHHOH TNPAKTHKH MOABOAHOMH
noObiyd TOJIE3HBIX HCKONAaeMBIX [TOKA3bIBAaeT, 4TO MHHEpPaJIbHEE
pecypcel  KOHTHHeHTaJAbHOro Ileqab{a, MaTepPHKOBOrO  CKJOHA
H JI0XKa OKeaHa BMecTe ¢ 6eperoBoil NoJocoil BAOJb MODCKHX I'pa-
HHIL MOTYT SfIBASITbCSI CHIDbeBOH $a3oil HOBOH 0Tpacjd TOPHOPYA-
HOH HPOMBILIJIEHHOCTH, B YACTHOCTH, II0 TaKHM MeTaJJiaM M MHHe-
panaM, KakK aJMmash, BoJbdpaM, a TakikKe CTPOHTENbHbIE Mare-
puaJiel, YroJib, Xeje3Hasa pyaa H Ap.

[IpeumyiectBa, KoTophiMu ob0Jjanaer nojaBojHas ao0wya no-
JIE3HBIX HCKONAeMBIX CO AHA OKEaHOB M MoOpeH, CO3Lal0T OCHOBAHHSA
IJisi MOMCKA BHICOKO3Gh(hEKTHBHON TEXHOJOTHH HOBOH OTDAacAH rop-
HogoO6bIBatoIlell NPOMBIIJIEHHOCTH ¢ YYeTOM YXYAIUCHHHA KayecTBa
CBHIPhsi KOHTHHEHTAJBHBIX MECTOPOIKAEHHI.

KonTtposbrbie sonpoce:

1. PackpofiTe NoHATHE <«TEOTEXHOJOTHYECKHE CHOCOOH AOOBIYM TNOJME3HBIX HC-
KOMaeMblX».

2. CymHocTh MeTOAa NOA3EMHON BLIJIABKH CEpHL

3. Kakue ¢usuueckue siBjeHHs JexkaT B OCHoBe TexHosoruu [IBC?

4. Cyumnocts crniocoba CI.

5. CucreMbl pa3pabOTKH, NMPUMEHSEMEIE NPH CKBAXKHHHOM THApoAoGHUE ©O-
JIe3HBIX HCKONMaeMBIX,

6. Texuuueckne CcpeACTBA, HCHOMB3yeMbE &M Da3paGOTKM NOABOLHHX Me-
CTOPOXK/ACHHA.
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AJIOABUTHDBIV YKA3ATEJIb

AHaJMTHUECKHE MeToAbl ONpeAe/ieHHs
rayGuHbl Kapbepa

ABTOMOGUJIBHBEI TPAHCIOPT

BecTpaHulefiHoe BCKPHITHE MOPOJAHBIX
yCTYIOB
DysbposepHblil  crmoco6 0TBan006paso-
BaHHUSA

BanoBas BbIeMKa

BriGop cucrembl pa3paboTKH
BrleMOUHO-0TBaJbHbBIE KOMILIEKCH 060-
pyaosanusa (BO)

Hdobblua cepbl METOJLOM BhIIJIABJEHHS
(ITBC)
JlocTaBKa pyAs

EcTecTBeHHOE noaaepxKaHue OUYHCTHOrO
MPOCTPAHCTBA PYAHBIMH LE€JHKaAMH
EctecTBeHHas TPEUIHHOBATOCTb

UckyccTBeHHOe MOJLep:KaHHe OYHMCTHO-
ro HpoCTpaHCTBA
HcKyceTBeHHEIE OCTPOBA

KoHTypHOe B3pLiBaHue
Kom6uHUpOBaHHOE BCKDHITHE

MeTonbl CceNeKTHBHOH 3KCKaBaTOPHOII
BBIEMKH

MexaHu3upoBaHHas AOCTaBKa PYAH

OTtBaJsioo6pasoBanie
OuncTka BOZ NpH ApaX<HOil paspaboTke

MoBTopHasi paspaGoTka MecTOpOXKje-
HHSI OTKDBEITHIM cIIOCO60M

[TonzemMHoe BhileNauMBaHHE MeIH
Ilonsemuoe BhllesauMBaHHe ypaHa
ITposiBneHne ropHOro JAaBJeHHs Ha
60JbIIHX TIyOHHAX

[TpsaMble MexaHHUeCKHe JIOTIATHI

CaMoTeuHast JOCTaBKa PYAHI
CeJlekTuBHASI BBIEMKA

CkBaxuHHast ruapogo6uida (CI'/L)
Cucrema pa3paGOTKH TOPH3OHTAJBHEI-
MH CJIOSIMH

~—— — JJMHHBIMH CTOJ6aMM IO IPOCTH-

paHuio 6e3 pasgeJclHsl 3TaKa Ha MO~
3TAXKH

— — JUIMHHBIMH CTOJ06aMU MO HPOCTH-
PAHHMIO TIPH MaHEJbHOM crmocofe MOArO-
TOBKH

— — JJIMHHBIMU CTOJ6aMIl ¢ OJHOCJOE-
BOI BBIEMKOIi

— — JJIHHHBIMH CTOJ6aMH MO NPOCTH-
paHHiO C pa3felcHHEM 3Ta)a Ha Mo1-
3TAXKH

— — KaMepHO-JlaBHasl

— — KaMepHO-cTon60Bast
— — HaKJOHHBIMH cJjosaMmu  (yroJan)
— — OTCTynamwiieil J1aBofl ¢ BEHTHJA-
LUHOHHBIM 1yphoM

— — oTcrynalouleit Jasoft ¢ MeXaHH-
3HPOBAHHBIM  KpenexIo-J0CTaBOYHbIM
KOMIIJIEKCOM

— — MOA3TaXKHOro 66pylIeHus

— — MOTOJIKOYCTYIIHas

— — cJoeBoro obpymwenns

— — CILIOUIHAS

— — cT0J160BASl TIPH KPYTOM NafeHHR
nJiacra

— — ¢ KOMOHHHPOBAHHBIM TpaHCHOP-
TOM

— — C KpaTHOli nepeBasKOil mOpoast
ita oTBase

— — C KpenaeHHeM OUHCTHOrO ApOCT-
paHCTBA

— — C KpelleHHeM H 3aKJaaKofl

— — C MarasHHHPOBAHHEM DPYIBI

— — C HHCXOJslell ¢/10eBOli BBIEMKOIT

— — C OTKpPBITHIM OYHCTHBIM MPOCTpaH-
CTBM

-— —- C NepeBO3KOH ropHoIil Macchl Xe-
Je3HOA0POKHBIM TPAHCIOPTOM

— — C mepeBasKOi mNOPOABR BO BHVT-
peHHHe OTBaJibl U YACTHUYHOII IepeBo3-
Koil BO BHEIIHHE OTBAJBI

—— — C NEepeBaJKOH H NepeBO3KOH IO-
porLl B OTpaboTaHHOE NPOCTPAHCTBO

— — C [1epeBC3KOil rOpHOH Macchl as-
TOMOGHUJbHBIM TPAHCIOPTOM

— — C NepeBO3KOi MOpPOAbl BO BHELI-
HHE OTBAJBb

— — C MNEepeBO3KOH IOPOJAH BO BHYT-
peHHie OTBaJbl

— — ¢ NOA3Ta)XXHOH 0TGOMKOM



C MPUMCHEHHEeM
AUHIUECKOH J101aTh
— —— ¢ npuMeieHsev aparaaiinon

-— — C OGDIHMOHCHHCM KOI[BGI“{CDHOI‘O
TPAHCIOPT

— — ¢ pasaeibHoN
BVeILIOLUIX TOPOA
— € ITakdoll ot6oiiKofi

-— —- 31dAHOro TMPHHVIUTEJbIOrO 06‘
Py WCHIIS

— — 3TaXKHOTO caMoobpyUIeHHs

BCKPBILIHOH Me-

BbieMKOIl pyabl H

Texymuil K03QPHUIEHT BCKPBILIH
TexTonHYecKHe HapylLieHHs
TopueBoii BHMYyCK

Y nenpuulii pacxo1 BB

YCTolUHBOCTh TOPHBIX MOPOJX

PopmupoBaHUe IepBOHAYaJbHOR HaCh-
nu

(DyHK[LHOHaJlebIG XAPAKTEPHCTHKH

Lennocts pyi
LleaTpanbHas
CTBOJIOB

ciaeMa pacnosioxKeH!IA

Wupuna 3a6os
Inyposas or6oiika

AKCNayaTallHOHHbBI
BCKPBILLIK

SddexTuBHOCTD pa3paboTK MECTOPOXK-
JeHHA

KO3 QUIHEHT





