PE3VJIBTATBI
ITPOMBICJIOBBIX HCCJIEJJOBAHUN
" ONBITHO-TPOMBILIIJIEHHBIX
5 UCHBITAHUN

PABPABOTAHHBIX METO/IOB,
riaBa | TEXHOJIOI'MH U OBOPYJIOBAHUSI

PassenoyHas ckB. 36 Beceriosckor riowaan (CraBporiosibckui
Kkpay) Obina 3anoxeHa C Lenbil OLEHKM NPOAYKTUBHOCTU BEpX-
HEMENOBbLIX OTNOXEHWA. PaHee OypeHue CKBaXWH B MHTepBanax
BEPXHEMESIOBbLIX OTIOXKEHUA NpuU NAOTHOCTN  MPOMbIBOYHOM
xngkoctn 1280 Kr/ M® OCMOXHSINOCH WMHTEHCMBHBIMW ra3onposiB-
nennaMy, a nNpu nnoTHocTn 1400 — 1600 kr/ M® — MOFMOLEHUSMM.
lMpn onpoboBaHuM STUX WHTepBanoB Mocrne cnycka obcagHown
KOMOHHbI HW B OOHOW M3 HUX He YyAaBanocb MOMy4YuTb MPUTOK
rasa.

Mo pgaHHbIM aHanusa KepHOBOro M MPOMBICIOBO-reoduanyec-
KOro maTepuvana OTMOXEHWs BEpXHEero mena B AaHHOM pairioHe
npeactaBneHbl U3BECTKOBbIMU rMunHamu. Konnmektop OTHOCMTCS K
NOpOBO-TPELYMHHOMY Tuny. [aHHbIi MaTepuan gan OCHOBaHue
nonaraTb, YTO B MPOLECCE BCKPbITUS OTNOXEHMI BEPXHEro Mena
BCNEACTBME MOBLILEHHBLIX PENPECCUA Ha nnact MpoUCXoguno
rnyboKoe NpOHUKHOBEHME bunbTpaTa M TBepaon hasbl Npombi-
BOYHOW XMOKOCTU B MNPUCKBaXWHHYK 30HY Komnektopa. B pe-
3ynbTate 9TOro TPELMHbl, ABMASIOWMECA OCHOBHbIMWU (UMbTPYHO-
LWMMK KaHanamu, okasanucb 3akofibMaTUPOBaHHbLIMU.

C uenblo NonyvyeHnss OQHO3HAYHOrO OTBETa O HanmMuuuM npo-
MbILLNEHHbIX MPUTOKOB rasa M3 OT/IOXKEHWA BEPXHEro Mena, 3ane-
ralowmx Ha rnyomHe 1860—2200 M, BCKpbITUE OaHHOrO WHTEpBa-
na B ckB. 36 BecenoBckon nnowagn npoBOAUNM MpU MAOTHOCTU
pactBopa xnopuctoro kanbums 1100 kr/ m®. [enpeccuss Ha nnact
coctasnsana 3,0—4,0 Mlla.

lMepen BCKPbITUEM BEPXHEMENOBLIX OTMOXKEHUA Ha YCTbe
CKBaXMHbI CMOHTMpoBanu un onpobosanu CLl no onpegeneHHoM
cxeme (cMm. puc. 4.1).

B npouecce OypeHuns Hapsgy C MNNOTHOCTbK, PacxXxOgoM MU
OaBreHneM MPOMbIBOYHOW XMAKOCTM Ha BXOA4E W BbIXOode U3
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CKBaXXWHbl KOHTPOMMPOBANMCb KPYTALWMA MOMEHT Ha poTope,
yncno ero obopoTOB M MExXaHW4YecKkasi CKOpPOoCTb Mpoxoaku. B pe-
Xnme genpeccum Ha nnacTt Obin BCKpbIT MHTepBan 1816 — 1885 m.
3a cyet oTtcyTcTBMSA AnddepeHUMansHOro AaBneHus MexaHuye-
CKkasi CKOpOCTb Npu OypeHun [aHHOro WHTepBana MoBbiCUNACb B
cpegHem B 4 pasa. Beuay oTcyTcTBUA NpU3HAKOB rasonposisrie-
HUA HECKONMbKO AonbneHuin Obino caenaHo ¢ WUCNofb30BaHUEM
00ObIYHOW cucTeMbl LMpKynsauun. OgHako Ha rnyouHe 2107 m Ha-
Yanocb VHTEHCMBHOE ra3onposiBNEHNe, MO3TOMY BHOBb MEpeLLnu
Ha OypeHMe C uCrnonb3oBaHMeEM pa3paboTaHHOW TEXHOMNOorum,
nogaepxmeass npuv 3TOM  U3BbITOMHOE [JdaBneHve Ha  YyCTbe
1,0 MMa. Bbypenne Ao npoekTHon rnyouHbl 2200 M npogormka-
nocb 6e3 OCNOXHEHWN.

B pesynbTate OypeHus ckB. 36 Obin MOnyyYyeH OAHO3HAYHBIN
OTBET 06 OTCYTCTBMM MPOMBILUMEHHBIX 3anacoB rasa B BepxHeme-
NoBbIX OTNOXeHusiX Becenosckow nnowagn, Ha OCHOBAHUMU 4Yero
OblNno NpuHATO peweHne 006 oTmeHe OypeHus [BYyX paHee
HameyeHHbIX CKBaXuH [4, 80, 104].

CkB. 21 Ha pas3BegoyHou nowaan BocToyHbi Yya-Amku Gbina
3anoXeHa C LEenbl MPOBELEHUS MOMCKOB 3anexen rasa B nep-
CMEKTMBHbIX MOACONEBbIX BEPXHEIOPCKMX KapOOHaTHbIX OTIOXe-
HUAX KennoBen-okCOpACcKoro spyca B npegenax BoctodHom
TypkmeHuu.

lMoaTBepXXaeHWe rasoHOCHOCTU  KemnrnoBewn-okcopackux — OT-
NOXEHUA ObINo MNOMy4YeHO MPU OCBOEHUU Pa3BEOOYHbIX CKBAXWH,
npoOypeHHbIXx Ha bBboramkuHckor, Mananckor n gpyrux nnoila-
O9x.

HenocpeactBeHHo Ha Ydyamku-Kynayckom Bany npoOMbILIEH-
Hbli MPUTOK rasa nonydeH Ha nnowaaum BocTouHbin Y4u-Apxkn B
ckB. 18, roe wu3 OTNOXeHUN Kennosen-okcdpopaa (MHTepBan
3855—3840 m) Ha wryuepe anametpom 20 MM Obin nonyyeH ge-
6uT rasa Q. = 70 ThIC. M’/ CyT C CoaepXaHMeM CepoBOAOpOAa A0
0,8 %. Kpome TOro, mpsimMble MPU3HAKU ra30HaCbILLEHHOCTN 3TUX
OTINIOXXEHUN YyCTaHOBMEHbI Ha ckB. 1 Yu-Amku. B uenom xe
CTPOEHME W XapakTep HacbiweHna kKapboHaTHbIX Kenmnosei-
OKCOpACKNX OTNOXKEHUI N3YYeHbl HEQOCTATOYHO.

[aHHble No NPOOYPEHHBIM CKBaXXWUHAM CrnegyoLlme:

[IYBUHA CKBAKMHBI, M..c.viiiiiiieiiiiiieiiitieieniate sttt sttt eieseens 4500
'my6uHa 3aneraHusi KPOBIM U3BECTHSIKOB KEMMOBEN-0KCHOPACKO-
FO SAPYCA, Muuiiiiiiiiiiieiieniieniteeteenteesitesibe e bt e stee st e aae e bt esbeesbeeesbeebeesbeesareanne 3600 — 3822
KOHCTPYKUMSA CKBaXKWHbI:
680-MM HAMPABMEHUE, M ..cciuvviiiiiiieiiiiieeniiieesiieesireessintessineeesieeesisees 7
426-MM KOHOYKTOP, M..veiiiiiiiiiieniienirenieeieenieenns 200
324-MM nepBas NPOMEXXYyTOYHasa KOMOHHa, M ... 1200
245-MM BTOpas NpomeXxyToyHasi KOMoHHa, M.... 2900 — 2940

294-MM yKOpPOYEHHas KOMoHHa (XBOCTOBMK), M e 2800 — 3700
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168x140-MM 3KCNNyaTauNOHHAS KOMOHHA, M ....cccvevvenivenieenieeninenne 4500
MnactoBoe gaeneHune, MIMa.......c.ccoccoeeincnennnn .
[asneHune rugpopaspeiBa nnacra, MlMa.. "
[MnacToBas TEMNEPATYPA, OC ..ooiiiiiiiiiiieieiie st
[na BCKpbITUA NPOAYKTMBHOrO nnacta Mno TPaauUMOHHOW Tex-

HOMOrMK C penpeccuen Ha nnacT NpUMeEHsNcs criabomuHepanunso-

BaHHbI ManoOrNUHUCTBLIA MENOBOW pacTBOp, WMENLWMA cneayto-

Wme napameTpbl: NAOTHOCTb 1680—1720 «kr/ M’ ycnosHas Bsi3-

KocTb 65—70 c; nokasaTtene dunbrpayum 3—5 cm’/ 30 muH; CHC

40/80 wmr/cm* pH = 10; nnactuyeckas BsiskocTb 10 mlla-c;

CTPYKTypHas BsA3kocTb 22 wMlla-.c; AnHamudeckoe HanpsbkeHue

casura 7,03 MNa; cogepxaHue TBepaon dasbl 18 % (B ToM uucne

mvena 15 %).

B ckB. 21 BCKpbITUE NPOAYKTMBHBLIX A30HACBIWEHHbIX W3-
BECTHAKOB Kennosen-okcopaa no TtexHomnormm CeBKasHUIMUra-
3a ocyuwecTtenanoce B uHTepBane 3800—4500 M npu NAOTHOCTU
6yposoro pacteopa 1320 kr/ M, ycrnosHoi BsiskocTM 50—60 c,
nokasatene dunstpauum 1,0—1,5 cm® 30 muH, pH = 8,0—8,5.
Ons 6ypennst ucnonb3dosanuck gonota 161CIr'H (C3I'H) c Tpems
Hacagkamu gvameTpom 7 mm. Ouametp YBT 146 mMm, GypunbHbIX
Tpy6 127 mm. lMapameTpbl pexuma OypeHns nogaepXxuBanvcb B
npegenax:

Harpy3ka Ha JOMOTO, TC...iiiiiiieriereeieieieniesieeseeiessesseessesessesseessessessesseenes 13—15
CkopocTb BpalleHus potopa, 06/ MUH ..... .. 80—90
Pacxoa MPOMBIBOYHON XUAKOCTU, AM/ C ..o, 10—12
[aBneHune HarHeTaHusa BypoBoro pacTtBopa Ha Bxoge, MIMa . 9,5—11,7
[NaBneHune Ha BbIXOAE, MTTa .........coeevviiiiiiic s 1,0—122

Bec cton6a 6ypoBoro pactsopa nnoTHocTbio 1320 kr/ m* obec-
neyuBan AaeneHve Ha 3aboe, OnM3koe K CTAaTUYECKOMY paBHOBE-
CMK0 Ha KpOBMEe NPOAYKTMBHOro nnacta. [uMHamudeckas penpec-
C/Ms Ha nnacT OT KPOBMM JO nodowsbl uameHsnacs ot 3,8 go
6,1 MMNa.

MakcumanbHas penpeccusl, npu KOTOpoW Habnpganucb WH-
TEHCMBHbIE nNnornoweHna B paHee npo6ypeHHb|x CKBaXXMHaX, Ha-
xoaunack B npegenax 18,5—22,5 Mla.

Mpn OGypeHun C MOMOLLBIO Ta30KapOTaKHOW CTaHUMM MNOCTO-
SIHHO KOHTPONMPOBANOCb rasocofepxaHve OypoBOro pacTeopa,
KOTOpPOe He MpeBbllano B HopmarbHbiX ycnosuax 50 %, 4Tto He
BbI3bIBario 3aMETHOIO YMEHbLUEHNsT 3aD0MHOro JaBneHus.

|_|O,Cl,'beM MHCTPYMEHTa ocyullecTBnanca C MNOCTOAHHbIM [O0-
NIMBOM  CKBaXMWHbl 4epe3 TPOWMHWK OTBOAA  BpaLlaloLerocs
npeeeHTopa. [locne nogbema OypuNbHOM KOMOHHbLI Ha Nepuos
CMeHbl [0fioTa 3aKpblBanu [fyxMe MnawkMm HWKHEro MNpPEeBEH-
Topa.

Mocne pocTwxkeHnss NpoekTHoW rnyouHbl 4500 M BCKpbITbIN
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WHTEPBaN MNPOAYKTUBHbLIX OTMOXEHWUA BPEMEHHO GnokMpoBanu
NoNMMEpPMenoBbIM PacTBOPOM NMOTHOCTLIO 1560 Kr/ m>.

Mocne cnycka, uemMeHTUpoBaHUA W nepdopaunn aKcnnyaTa-
LUMOHHOW  KOMOHHBI CKB@XMHY OCBOMNN METOAOM MOHWXKEHWS
YPOBHS KOMMNPECCOPOM, M nocne otpaboTku 6bin nonyvyeH gebur
400 Tbic. M’/ cyT rasa Ha wTyuepe amameTpom 20 MM.

Ha ckB. 33 BopobbeBCKOro He@TAHOro MECTOPOXAEHMS Npo-
BOAMNMCbL paboTbl C UEenbl NOyYeHUs OOHO3HAYHOro OTBeTa O
nepcrnekTMBax HegTerasoHOCHOCTU M 3HayYeHUU MPOAYKTMBHOCTM
HWKHEMAaNKOMCKUX FMUHUCTBIX OTIIOXEHWUN.

dakTnyeckme gaHHble no cks. 33 Bopobbesckas:

mybuHa 3aneraHus HUXKHEMaNKONCKUX OTMOXEHUN, M.......... 2065—2117
[MpoeKkTHas rMyOuHa CKBaXMHbBI, M.......ccocevrerierrniennens . 2140
ny6buHa cnycka 168-MM NPOMEXYTOYHOWM KOMOHHbI, M........... 2076,6
MHTepBan cnycka 129-mm aKkcnnyaTauuMoHHOW KOMOHHbI XBO-

CTOBUKA, M .oiiiiiiiiiiiiiiiiiiiii it 1960 — 2140

MHTepBan nepdopaynun, m. 2074,7—2097,8
MnacTtoBoe gaBneHue, MMa ... . 27,2
MnactoBast TEMNEPATYPA, OC ....covvivieiiiieieieieeeieeee e 131

MpoayKTUBHbIE HWXHEMENOBbLIE OTOXEHWs naneoreHa npea-
CTaBneHbl TOHKOMUCTOBLIMU TNMHAMW  C TOHYaMLLMMKU MPOCIIOAMMU
N NIMH3aMW aneBpONUTOB U NECHAHMKOB.

CpenHsas npoHuLaemocTb konnektopa 0,49-10 3 mkm?.

[Mpn BCKPBITUM NPOAYKTMBHBLIX OTMOXEHWA C MNPOMbIBKOW Oy-
POBLIM PacTBOPOM MMOTHOCTbIO 1500 kr/ M® B paHee npobypeH-
HbIX CKBaXXMHaX MMENW MECTO YaCTU4HbIE MOrMOLWEHUS, YTO MNpu-
BOAMIIO K KOMlbMaTauuu 1 3aCOpeHMIo NPOAYKTMBHOMO nnacTa.

KpenneHune ckBakvH MpPoOBOAMMOCH MO OBGLIYHOW TEXHOMOrMKU C
NPUMEHEHNEM TaMMOHaXXHOro nopTnaHguemenTa. [Mepdopauus
ocylllecTBMANacb B cpefe rMuHUCTOro pacteopa. [locne kpenne-
HWUA 3KCMNyaTaLMOHHOW KOMOHHbI M BCKPbITMSA nnacta nepdopa-
uMen npuToK HedTM He nonyyanu us3-3a HeobpaTUMOW KornbMa-
Tauum TpewuH nnacta npu 6ypeHnn 1 KpenneHun CKBaXkuH.

B ob6caxeHHON aKcnnyaTauMOHHOW KOMOHHOW CKBaXWMHE UC-
NblITaHUSI NEPCMNEKTUBHBIX OOBEKTOB MO CYLLECTBYOLLEA TEXHOMO-
My npoBOOUNMCL B CcredyloLwein nocnegoBaTenbHOCTUM. BbizoB
npuTOKa B CKBaXKWHE OCYLUECTBAANCA CMEHON MpPOMbIBOYHOIO
pacTBopa Ha BOAy, adpauuenr XMOKOCTU, CHWKEHWEM ee YPOBHSA
C MOMOLL|bIO KOMMpeccopa 1 LeMEHTUPOBOYHOIO arperara.

IOna O6ypeHns cks. 33 BopobGbeBckor nnowaan CesKasHUIMA-
rasom Obina pekoMeHAOBaHa TEXHOMOrMUst yrnyGneHus CKBaXwH B
YCINOBUAX PaBHOBECUSI AaBMEHUSI B CUCTEME CKBaXvMHa — nNnacT.
TexHonormyeckne pekomeHgauuMm npegycMaTpuBanu  KUCMoOb30-
BaHMe: KOMMMEeKca crneunanbHoro HasemHoro obopyaoBaHus Mo
CO34aHU0 U NOJAEPKAHMIO 3a4aHHOTO [JaBMIEHUS; MPOMbIBKY
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CKBaXMHbl 0e3rnMHUCTbIM OypoBbLIM PaAcTBOPOM; O4YUCTKY Oypo-
BOro pacTBopa OT LamMa U ero gerasauuio; KpensieHue CKBaXKWH
MU BCKpbITUE NPOAYKTUBHOrO nnacrta nepdopauuen. [na sHeape-
HUS OAHHOW TEXHOMOrMM B WMHCTUTYTE ObINIO M3roTOBMEHO M Mo-
crtaBsneHo CraBpononbckomy YBP ([Mpeanpuatne «KaskasTpaHc-
ras») Heobxoaumoe crewlumanbHoe TexHonorndeckoe obopynoBa-
HMe (ycTbeBoW Bpalwatowmiica npeseHTop [MB-C-280x7,0, 6nok
perynupyembix gpoccenen). beinn npoBegeHbl MOHTaX cneuumanb-
HOro TexHomnornyeckoro obopyaoBaHus MO ONpedeneHHon cxeme
(cm. puc. 4.1) n oby4yeHne Gyposon Gpuragpl.

B kavecTBe NPOMbLIBOYMHONW XWAKOCTU Obln pekomeHgoBaH 6es-
FMWHUCTBLIA  pacTBOpP, B COCTaB KOTOPOro BXOoAWNW creayoLiune
KOMMOHEHTbI: 1%-Hblli BOAHLIN pacTBop peareHTa «[lonu Kem [»;
67 —68 % Cyxoro XJIOpuUCTOro KanbLyusi, KOTOpPbI BBOAWUTCS B pac-
TBOp peareHTa.

MpurotoBneHHbli GypoBOM pacTBOp WMEN crnegywwue napa-
MeTpbl: nNnoTHOcTb 1280 Kr/ m”; ycnoBHas BA3KOCTb 27—29 c;
CHC 1/10—0/ 0 gMNa; dunbtpauma 10— 12 cm®/ 30 muH; pH 8.

Bcero 6bino npurotoeneHo 120 m*  6e3rnMHUCTOro pacTeopa W
3aroToBMeH 3anac FMMHMCTOro pacTeopa MroTHocThbio 1380 kr/ m’
B o6beme 130 M. Mocne pasbypvBaHMA LEMEHTHOro CTakaHa B
NPOMEXYTOYHON KOMOHHE, MPOMbIBOYHYIO >KUOKOCTb 3aMEHWIM
Ha 6e3rnuHUCTbI BypoBol pacTeBop. B kayecTBe pasgenntenbHown
XNUOKOCTU MPUMEHSANCH BbICOKOBA3KMA 1,25%-Hbli BOAHBLIA  pac-
TBOp peareHta «[omm Kem [» B konuuectBe 2 M. lMocne npo-
MbIBKM CKBaXXMHbl WM BblpaBHMBaHUS MapamMeTpoB pacTeBopa npu-
cTynunu K OypeHuio € MNoCTOsHHbIM OT6opom wnama. B panb-
HelleM BCKpPbITUE KPOBMU HWKHEMaMKOMCKNX OTMOXEHUA OcCy-
wecTenAnocek ¢ otbopom wnama vepes kaxable 0,5 m yrnybneHus
NpyY NOCTOSIHHOM TEXHOMNOMMYECKOM U reonormM4eckoM KOHTpOre.

[MOCTOSIHHBIA KOHTPOMb 3a MapameTpaMmy pacTBopa U COCTOS-
HMEM BbLIHOCMMOrO lWnamMa npu OypeHun BCEro MHTepBana mnoka-
3an, 4Yto NpvMeHsiemMasi TexHornorus yrinyoneHns ckBaxvH B yCno-
BMAX PaBHOBECUA B CUCTEME CKBaXuMHa — MMacT C NPOMbIBKON
6e3rnMHMcTbiM BypoOBbLIM PacTBOPOM MNpeaoTBpallaeT MNPOHUKHO-
BEH/VE MPOMbIBOYHOM XWAKOCTU B  MPOAYKTUBHbLIA  FOPU3OHT,
aucnepruposaHve aprunnmtoB M Nepexod rMUHUCTLIX YacTul B
NPOMBIBOYHYIO XMAKocTb. LUnam wmen 4eTkyl KoHdwUrypaumio,
He pasMbiT U Ha msnome cyxoin. CogepxaHue TBepaon ¢asbl B
OypoBoM pacTBope He oTmeuanocb. Oumctky GypoBoro pacrteopa
OT BbIOypeHHON MopoAdbl OCYLLECTBASNM C MOMOLLBIO cenapaTtopa
W LLIMaMOBOro OTCTOMHUKA.

lMpumMeHeHMe TexHonormn OypeHuss B YCNoBusIX, OMM3KMX K
PaBHOBECWIO [OABMEHUA B CUCTEME CKBaXWHA — mnact, 6bino

132



NPOAMKTOBAHO HEOOXOOUMOCTBI MONyYEHMS OOHO3HAYHOro OTBe-
Ta O nepcnekTuBax HedTErasoHOCHOCTU U 3HAYEHWM MPOLYKTUB-
HOCTWU nnacta HWKHEMAWKONCKUX T[MUHUCTBIX OTroXeHun Bo-
pobbeBCKOro HEPTAHOrO MECTOPOXKAEHUS.

MpooyKkTVBHbIA MHTepBan u3-nog 6awmaka yKOPOYEHHOW KO-
NOHHbI BCKpbIBAnNcs C MPOMbIBKOVW PacTBOPOM XITOPUCTOrO Karib-
UMs nnoTHocTbio 1280 kr/ M°, 4TO co3gaBano craTMyeckylo ae-
npeccuto Ha nnact 0,9 Mla npu npowmbiBke. 3a cyeT noTepb OaB-
NeHus B KOMbLEBOM MPOCTPaHCTBE rMApaBnMYecKkoe AaBrieHne Ha
3aboe konebanock B npegenax 27,3— 28,03 Mla, T.e. 6b110 04YeHb
©nnM3kumM K paBHOBECUIO B CUCTEME CKBaXXMHa — Mnacr.

Ons GnokMpoBaHUs NPOAYKTMBHOrO nnacta Ha nepwog CI10,
crnycka W LEeMEHTUPOBaAHMA 3KCMyaTaluUoOHHOM KOMOHHLI Obina
pekoMeHOoBaHa cregyllwas peuentypa MNPOMbIBOYHOW  KUAOKO-
cTv: u3 pacyeTta Ha 1 m® pacteopa CaCl, nnoTHocTeio 1200 kr/ m°
25%-Horo pacteBopa KCCB 200 am®, HedpTn 200 am®, mena xumu-
yeckn ocaxgeHHoro 3 %. lNMepdopaunto nposoaunu B cpene Bbl-
LLieyKas3aHHOW XnOKOCTW.

lMocne OocBOeHMs CKBaXWHbI Ha wTyuepe 2,0 MM Gbin nony4vex
nebut HedTn 17,28 m*/ cyT, a Ha wTyuepe AnameTpom 51 MM —
37,97 M* cyT, uto B cpeaHem Ha 23 % Bbllie Aebuta Mo paHee
nNpoBypeHHbIM CkBaxkvHam. [Ona npumepa, B ckB. 1 BbI3OB MNpu-
TOKa OCYyLUecTBNANCa CmeHon ©OypoBOro pacrteBopa MNOTHOCTbIO
1500 kr/M® Ha Bomy C nmocrneaylollein aspaumeil U MOHKEHUEM
YPOBHSA XWUOKOCTU B CKBaXWHE C MOMOLLbI Komnpeccopa. Ha
wTyuepe Anametpom 3,2 MM Aebut HedpTu coctasmn 29,3 m°/ cyT
npu gasneHun Ha yctbe 5,7 MlMa n 7,5 MlMa B HKT n mex-
TpybHOM npoOCTpaHCTBE COOTBETCTBEHHO. [lpuM oOTpaboTke ckBa-
XMHbI Ha wWTyuepe avameTpoMm 5,1 MM gebuT HeddTU HesHauu-
TenbHo yBenuuunca go 30,7 M3/ CcyT, npu atom fasneHne B HKT
coctaBuno 2,25 Mla, B mexxTpybHom npocTtpaHcTBe — 4,8 Mla.

PasBefoyHasi ckB. P-110 3anonspHoro HegrerasokoHgeHcar-
HOro mecropoxzgeHnss Obina npobypeHa B uHTepBane 3340—
4470 m B ycnoBusix, 6NmM3KMX K paBHOBECUMIO B CUCTEME CKBaXM-
Ha — nnact'.

Llenb ©6ypeHuMss — yTOYHEHME MONOXEHUS BOOOHETAHOrO
KOHTaKTa U OKOHTYpPMBAaHWE XHOW 4YacTu 3anexu. o rnyOuHbl
3340 m OypeHue COMpPOBOXAANOCb WMHTEHCUBHBIMW MOMNOLLEHNSI-
MU MPOMBIBOYHON XWAKOCTU W ra3onposABlEHVSAMU, YTO CyullecT-
BEHHO OCMNOXHANO npouecc yrnybneHus ckBakuH. [ns gosege-
HUSI CKBaXXMHbl 4O MPOEKTHOW rnyOuHbI U 3aBepLUEHMS ee CTPOM-

'MpoMmbicroBble  McCneaoBaHMs NpoBOAMNNCL coBMecTHo ¢ B.E. [y6eHko,
B.N. YepHyxuHbiM, A.B. KynurnHeim.
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TenbctBa pykosoactBoMm [NOOO «bypras» un cunmana «TomeH-
Oypras» ObINO MPUHATO peELLUEeHWE MCMOoNb30BaTb TEXHOMOrM Oy-
peHvs u cneumanbHOe TexHonormyeckoe obopydoBaHue, paspa-
boTtaHHble CeBKaBHUIMrazom.

BypeHne no HoBoWn TexHonornu Benocb u3-nog 168,3-mMm 3akc-
nnyaTauuoHHOW KOMOHHbI, cnyuwleHHo Ha 3340 M, cnegytoLlen
KOMMOHOBKOW: AonoTo avameTpom 139,7 mMMm; 3a00KHbIA ABUraTenb
0-105; YBT guametpom 108 mm (80 M); kKOMOWHMpPOBaHHbIE Oy-
punbHble Tpybbl anameTtpom 73 mMm (500 ™), 95 mm (J1BT,
2500 m), 89 mm (ocTanbHoe).

YCTbe CKBaXMHbl repMeTM3MpoBarnochb Bpaljalwumcs npe-
BEHTOPOM, OTBOJ, KOTOPOro COeauHsnca ¢ O6nokom apoccenvpoBa-
HWsi, 060OpyAOBaHHBLIM NYNbLTOM YNpPaBneHNs YCTbEBLIM AaBNEHNEM.

B npouecce GypeHusi C MPOMBIBKOW YTSXKENEHHBIM PacTBOPOM
NNOTHOCTbIO 1260 Kr/ M® Ha yCTbe CKBaKMHbI MNOAAEPXMBANOChH
n3bbiTouHoe paenenne 0,7 —0,8 Mlla. MaszocopepxkaHne GypoBoro
pactBopa npu nNpombiBke He npeBbiwano 8 %, a nocne TEXHONO-
rMYecKknx OTCTOEB U BbIMbIBa rasmpoBaHHbIX nadek — 32 %. Cne-
umnanbHoe TexHonormdyeckoe o6opynoBaHue (Bpallawlmiics npe-
BEHTOp, OMNok ApoccenupoBaHWst M NynbT YNpaBfeHUs YCTbEBbLIM
naeneHneMm) pabotano HagexHo 6e3 Bugumoro usHoca. B pesynb-
TaTe UCMbITaHUS M3 BCKPbLITOro MHTepBana nnacta bl11,_, Obin
noslyyeH NPUTOK NIacTOBOW ra3vpoOBaHHOW BOAbI.

Llenb 6ypeHns cks. P-110 6bina gocturHyta, 1 B 1999 r. Ha
MECTOPOXAEHUSAX ceBepa THOMEHCKOM obnactu Obino 3annaHupo-
BaHO OypeHue elle Tpex CKBaXWH B YCIOBUAX TMOKOro perynu-
pOBaHWS OABMEHNS B CUCTEME CKBaXkKMHa — MnacT.

CkB. 93 [1-Amcosevickoro KM B wnHTepBane 3080—3300 wm,
CNOXEHHOM a4MMOBCKMMM U BaCKOraHCKUMW OTNOXEHMsIMK, Oy-
pUNUCb Ha paBHOBECUMW AAaBIEHUN B CUCTEME CKBaXuHa — nnact
C MCMNonb3oBaHMEM creumanbHOro 0bopyaoBaHUA MO TEXHOMOMMK
CesKasHWIMWrasa.

lMpomexyTodHasi KONOHHA AnameTpoMm 245 mm Gbina cnylieHa
Ha rny6uHy 1500 m. B nHTepBane 1500 —3080 M OTKpbITbIA CTBOII.
pagueHT nnactoBoro aaeneHus B uHTepsane 3080—3300 m co-
ctasun 0,0128 Mlla/ M. B xoge paboT 6bino ycTaHOBNEHO Hanuune
nornowiaroulero nHtepsana 2686—2700 m ¢ rpagveHTom aasrne-
HUS Hauana nornouleHna 0,0125 MMa/M ¢ MHTEHCUBHOCTLIO 5 M°
B CYTKMW.

BckpblTe  NPOAYKTUMBHOTO  rOpU3OHTa  OCYLLECTBAANOCh Ha
pacteope NnoTHOCTbio 1230—1240 kr/ M°, npyM MNPOEKTHOM nnoT-
HocTu Byposoro pacteopa 1350 — 1390 kr/ M°. [paaveHT aaBneHus
Hayana nornouweHust 6bin nosbilweH ao 0,0135 MIla/m meToaom
nocnegoBaTenbHbIX ONPECCOBOK.

134



BckpbiTe NpoAyKTMBHOrO ropu3oHTa npoBegeHo 3a 12 gon6-
neHun, B TOM u4ucne M gBa WHTepBana otbopa kepHa. OO6uiee
Bpems obopynoBaHus coctaBuno 220 4. YCTaHOBMEHa W3HOCO-
CTOMKOCTb PEe3MHOMETalIMYeCckux YMnoTHUTENen Ans Bpaljaro-
weroca npeseHTopa — 100 3amMKOBbIX COEAWHEHMI MNpU Chycke
WHCTPYMEHTa (Hadano paspyweHus anemeHta) U 160 3amMKOBbIX
COE[MHEHWIN NPU MOOBEME MHCTPYMEHTa (paspyLleHusi dnemeHTa
HEe OTMEYEHO). YNNOTHUTENb FepPMETM3UPOBANT CKBaXKWUHY Kak Mpu
HaxXoXOeHUM B HeM OypunbHOW KOMOHHbI AnameTpoM 127 mm, Tak
1 Beayllen TpyObl co cTopoHoOW kBagpata 112 mm.

B uenom paspabotaHHoe CesKasHWIMrasom obopynosaHue
[OCTaTOMHO HadexHo, paboTocnocobHo, Ho TpebyeT TiaTenbHou
LEeHTPOBKN BbILLKM W COOCHOCTU cTBona potopa u [BO. Cama
TEXHONOMMNsi MO3BOMSIET MOSIHOCTBKO KOHTPONMPOBaTb U yMNpaBnsiTh
npoueccoMm OypeHusi, B TOM 4YMCMe U OnepatuMBHO onpedendtb Te-
KylLiMe nnacToBble AaBreHus.

Cks. [1-12 [OxHo-llapycosasi B wHTepBane 2690—3396 m ©Oy-
punacb Ha paBHOBECWUM B CMUCTEME CKBaXumHa — MNnacT C UCMofb-
30BaHMEM  TexHomoruu, o0OopyaoBaHUSl,  HAYYHO-UHXEHEPHOro
conpooxaeHuss OAO «CesKasHUIMNras».

BckpbiTe BanaHXUMHCKMX OTIIOXEHUA ObINO OCYLLECTBMEHO B
TeyeHne 22 pencoB, U3 HUX NsATb — C OTOOpoM kepHa. B xope
NOAroToBUTENbHLIX paboT Kk BypeHuto Bbino nposeaeHo:

nonHoe TexHuyeckoe o6CMNyXMBaHMe BpaLLaloLEerocs npeBeH-
TOopa, perynupyemoro Apoccenss CO CMEHON BHYTPEHHMX YMMoT-
HUTENbHbLIX COEAVHEHNA FTePMETU3NPYIOLLETO YMNOTHUTENS;

MOHTaX KOMMnekTa obopyaoBaHusa Ans OypeHuss Ha paBHOBe-
cuu;

obyyeHne GypoBoii Gpuragbl paboTe € ykasaHHbIM Bbille 060-
pyooBaHueMm.

BypeHue B uHTepBane 1300 —2690 m npoBoAMNOCL Ha pacTBO-
pe C¢ nnoTHocTblo 1190—1200 kr/ mM*. C riy6uHbl 2690 M nnoT-
HOCTb pacTeopa 6bina cHuwkeHa 40 1100— 1200 kr/ M°, uTo nMpuBe-
N0 K yBENWYEHUIO MPOXodkn Ha gonoto II1-215,9-CIBY ot 37 go
48 m.

Mpu 3aboe 3200 M, npoBegeHHbIM Kommnekcom TMC, 6bin on-
pedeneH rpagueHT nnactoBoro gaenexus, pasHbii 0,014 Mlla/ m,
W JaH nporHo3 Ha rnybuHy 3275 m — 0,0121 MIa/m. bypeHue
00 rnybuHbl 3275 M 6bINO NPOAOIHKEHO C MOCTEMEHHbIM YBENU4e-
HMeM nnoTHocT pabBoyero 6Gyposoro pactsopa Ao 1150 kr/ m°.
Mpun 3aboe 3217 m 6bIN BCKpbIT NnacTt bYs, okasaswminca BogoHa-
ChbllLeHHbIM. [locne npoBeOeHUS TEXHOJOMMYECKUX OTCTOEB U
ClMNO oTMeyeHO YCTOMYMBOE CHUXEHUE BSA3KOCTWU, MNNOTHOCTU
6yposoro pacteopa ot 1150 go 1009 kr/ M°, ysenunyeHue nokasa-
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Tens cunbTpauum ot 2 Ao 3 oM’ nageHvne AaBneHUs LMPKynsummn
Ha 2—2,5 Mla.

Mpn 3aboe 3275 m, npoBedeHHbiM komnnekcom [UNC, onpe-
OeneH rpagueHT nnacToBOro AaeneHusi, pasHbin 0,017 Mlla/ m
Ha rnybuHe 3250 M, M pgaH nporHo3 Ha rnybuHy 3300 m —
0,0123 MlMa/ m. BypeHue GbINO NPOAOIMKEHO C YBENUYEHUEM MIOT-
HocTu pabouero 6yposoro pacteopa Ao 1200 kr/ m°. Mpu ysenu-
YEHMM MMOTHOCTU pacTBOpa OTMEYEHO CHWXKEHME MEXaHWYECKOM
ckopoctn bypeHus oT 6 0o 3—4 M/ 4, Takke OTMEYEHO CHUXKe-
Hue npoxodkn Ha gonoto I11-2159-MCIHY R190 ot 75—80 go
37 m.

Mpn OypeHun ckBaxuHbl cOOEB M OTKA30B OOOpydOBaHMSA He
Obino. PaboTbl No AanbHeWWweMy UCMNOfb30BaHNIO TEXHOMOrMn Oy-
pPEHVS Ha paBHOBECUWM MpPEensiIoKeHO NPOBOAUTH B COOTBETCTBUM C
peweHnem OAQO «lasnpom» «[loBblleHWE HAZEXHOCTU CTpPOU-
TEenbCTBa 3JKCMyaTauMOHHbIX M pPa3BEedOYHbIX CKBaXkMH Ha 3ano-
napHom HKM» u nmcemom [JOOO «bypras» Ne 08-19/61 ot
01.03.2000.

BypeHue  akcriiyaraynoHHO-HarHeTaTesibHbIX — CKBaXUH — Ha
[TecyuaHo-Ymerckov rowagn CaparoBCckosi 0671acTvt  OCIOXHS-
nocb KaTtacTpoMyecKMMM MOrMOLWEHUAMN B WHTEpBanax rOpHbIX
nopogd, 3anerarowux Ha rnyouHe 270—400 n 780—950 m. Cpepn-
HeB3BelleHHoe Mo rnybuHe nnacTtoBoe [AaBfeHue B NEpBOM WUH-
TepBane nornowarwmx ropHbix nopog coctaensano 1,5 Mlla, o
BTopom — 3,0 MIMa. KoHCcTpyKums CKBaXUH Oblna yTBepXAaeHa C
y4yeTom nepekpbitus 324-mm 1 245-mm oBcagHbIMM  KONMOHHaMU
nepBori M BTOPOW 30H MOrMOLWEHUIN, CMyCKAeMbIMU Ha TNyouHy
400 n 950 M COOTBETCTBEHHO.

BypeHne B uHTepBanax KatacTpoUYeCKUX MOrnoLeHNn npo-
BOAMNOCL paHee C MPOMbIBKOW [MUHUCTLIM PacTBOPOM C MUHMU-
ManbHO BO3MOXHOW MMOTHOCTLIO. [pu OOHapyxeHun nornoile-
HWS1 OCYLLECTBNSANCA MNepexod Ha BoA4y W AdanbHerwee OypeHue
NpoAOmKanu Npv MOMHOM nornoweHun 6e3 Bbixoda LMPKyNnaumu
C nageHuem ypoBHA Ao 180 m oT yCTbs.

CywecTBytlowaa TexHonorust OypeHus Ha [lecyaHo-YmeTckom
nnoLwiagn He noseonsna BckpbiBaTb nnacTtel ¢ AHMO 6e3 norno-
LeHun, He obecneumBana NOgbLEM LIEMEHTHOrO pacTtBopa 3a Ko-
MIOHHaMW OO0 YCTbs, CHWMXarna TEXHMKO-3KOHOMWYECKME mMokKasaTe-
N1, oTpuuaTenbHO BNUSANa Ha 3KONMOrM4Yeckyro OOCTaHOBKY B paW-
OHEe CTpOouTENbCTBA CKBaXKUH. [1pu MNPOXOXAEHUW ras3oHaCILWEH-
HOFO MSYKOBCKOrO TFOpMU30OHTa B KYMOMbHOW YacTuU CTPYKTYpbI
yrnybnexHne ckBaxuH 6onee 300 M CTAHOBUIIOCb  HEBO3MOXXHbIM
n3-3a rasonposiBleHUn, NpMBOASALLMNX K CEPbE3HbIM aBapUsIM.

BypeHne ckB. 179 c nNpoMbIBKOW MNeHon no TexHonorun Ces-
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KasHWIMWrasa B uHTepBane 270—370 m noa 324-MM KOHOYKTOP
npoxoguno 6e3 noTepu UUMpKynsauun. TexHonmormdeckas cxema
00BA3KM cneumanbHOro HasemHoro obopypoBaHusi obecnevvBana
NPUroTOBMEHNE TMEHbl, 3akayky e€ee B CKBaXWHY, LUMPKYynsuuio,
OYMCTKY OT Lnama W paspylleHne Ha cocTasnswowue ¢asbl. Pas-
JeneHne neHbl Ha [Ba MOTOKa MPOUCXOAMNO B OIOKE LMKIOHHbIX
cenapaTtopoB. 3aTeM BbIXOAALLMIA Nerkuim nNoTok AByxdpasHou ne-
Hbl MOABeprancs AOMOSHUTENBHOW aspauun B aspartope, pacno-
MNOXEHHOM MexXdy LUWKIOHaMM W BepTUKaNbHbIM [PaBUTALMOH-
HbIM cenapatopom. OKoHYaTenbHOe pasfeneHne MeHbl Ha BO3AyX
N NeHoobpasyoLLyto XUOKOCTb MPOMCXOAUNO B rpaBUTaALMOHHOM
cenaparope.

Mepen cnyckom 324-MM U 245-MM NPOMEXYTOYHbIX  KOMOHH
npoBoannock OMNoKMpoBaHWE MOMMNOLWAWMX  NNacToB YCTON4YM-
BOM Tpexdas3HoW MeHon, koTopasi obpasdyeTcs MyTeM yBENMYEeHUs
KOHUeHTpauun neHoobpasosatens B [MOX go 0,5 % (no macce).

[aHHas TexHonorus n obopyaoBaHMe, BHEOPEHHblIE Ha CKB.
11%% 232, 172, 171 n ap. MNMecyaHo-YmeTtckoin nnowagu, no3Bonu-
nn obecneunTb NPOEKTHble TpeboBaHWs no rnybuHe cnycka u
LeMEeHTUPOBaHUIO 245-MM U 324-MM MNPOMEXYTOUHbIX KOMOHH W
NpegoTBpaTUTb MEXKOMOHHbIE AaBfeHus, 4TO noaTBepawno Ha-
OEXHOCTb  KpenneHus MpPOMEXYTOYHbIX KOMOHH B YKa3aHHbIX
ckBaxkmHax [15, 20, 40, 83, 84].

Cks. 7 Ha nnowann Tarrn-Kyayk (Typkmerusi). PassegoyHas
nnowaab TaHru-Kyayk pacnonoxeHa Ha Tepputopuum BocTouHom
Typkmenun B 120 km BocToudHee r. Yappxoy. BypeHue Benocb
Ha KennoBew-oKCOPACKUIA MNepcrnekTUBHLIM Ha ras nnacT, 3ane-
rarowmm Ha rnyomHe 3500 m. Mpu OypeHnn nog NPOMEXYTOUHYHO
KOMOHHY AmameTpom 324 MM, cnyckaemyio Ha rnybuHy 500 m, B
uHTepBane 170—380 M BcCTpeyanucb 30Hbl KaTacTpoOUUECKMX
MOFMOLLEHNIA MPOMBLIBOYHON JKMAKOCTU MNoTHOCTbio 1080 kr/ Mm°.
HaHHbIi MHTepBan OblNl OCMOXHEH KapCTOM WU CIOXEH W3BECTHSA-
Kamy, [JONMOMUTaMM C MPOCHAOAMW  MEeCHaAHO-TMIMHUCTBIX  Mopog
HEOreH-4eTBEPTMYHOIO U NaneoreHoBoro Bo3pacTta (Oyxapckue
OTNOXeHus). VIHTepBanbHOEe nNNacToBOE AaBrfieHUe OLEeHMBaNoCh
B npegenax 1,53—2,77 Mla, nnactoBas Temnepatypa 30—
35 °C.

lMpakTvka NpoBOOKM MNEPBbIX pPa3BEAOYHbIX CKBaXKMH MOKasa-
na, 4T0 npu OypeHun OaHHOro MHTEepBana B pe3ynbTaTe WHTEeH-
CVBHbIX MOrMOLLEHNIA CHMXancs YpOBEHb MPOMbIBOYHOW >KMAOKO-
ctm Ha 50—70 m oT ycTbs, npoucxoauno obeanoobpaszoBaHue
CTEHOK CKBaXWHbI, KaXAbli CMNYCK-MOABLEM COMNpoBOXAancs 3a-
TSXKKaMM M nocagkammu OypunbHOro uHctpymeHta. Kpome Toro, B
Onmanexawem pavoHe OTCYTCTBOBanuM BOAHble pecypcbl. T 00-
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cTtoATenbcTBa notpeboBanu pas3paboTkM TexHonorum OypeHus ¢
NPYMEHEHNEM MEHbI.

Ha ckB. 7 TaHrm-Kygyk Obina npumMeHeHa HoBasi TEXHOSOrusi
OypeHnsi ¢ MpoOMbIBKOW NeHoK, paspabotaHHas CesKaBHUIMUra-
3om. [locne cnycka u uemeHTUpoBaHUA 426-MM KOHOYKTOpa Ha
YyCTbe CKBaXWHbl OblT CMOHTMPOBaH  BpallaloUNCca MPEBEHTOP
C npoxoAHblM ceyeHuem B koprnyce 425-mm. OTBOA4 YCTbEBOro
BpaLlaloLerocs nNpeBeHTopa COEAVMHUNN PE3NHOBBIM LUMIAHTOM C
OMOKOM OYWCTKU U paspyLUEHWS MEHBI.

Mepen Hauvanom OGypenusa npurotoBunu MOX B konumyecTse,
paBHOM 4eTblpexkpaTHOMYy ob6beMy CKBaMHbl. [ns npuroTosne-
Hua [OX 3apaHee rotoBunca 10%-HbI FAMHUCTBIA pacTBOp C
pobaekori nonumepa. 3atem gobaensanu neHoobpasosatenb. [a-
pameTpbl npurotoBneHHoro MOXX B npouecce OypeHua nogaep-
XvBanu B crnegylowux npegenax:

TINOTHOCTb, KT/ M .ot 1050— 1070

YcnoBHas BA3KOCTb, C........ 40—45
dunbTpayms, cm’/ 30 MuH . . 5—6

H oo . 7=7%5
Ctatnyeckoe HanpsixeHue cagwura, lNa 3,0—6,0

Ona GypeHnss ¢ MPOMbIBKOM MEHOW MpMMeHsnachk cregyowas
KOMMOHOBKA OYypWIbHOW KOMOHHLI: gonoto 394-mm, YBT pguamert-
pom 203 mm u gnumHon 120 M, obpaTtHbin  knanaH, 114-mm 6y-
punbHble Tpybbl, KLLULI-155, Begywas Tpy6a.

B npouecce OypeHusi NOrmoLieHWin neHbl NNacToM WM MNposiB-
neHwr nnacTtoBoro dnouaa He Habnwopganocb. MexaHudeckas
ckopocTb BypeHuns Bospocna B 3—3,5 pasa, npoxodka Ha Aono-
10 B 1,5—2 pasa. Ha rnybuHy 505 m 6e3 OCnoxHeHwun crnyljeHa
324-MM MPOMEXYTOYHAsA KOMOHHa W 3aueMeHTUpoBaHa A0 YCTbS.

[Opn30oHTarIbHBEIV CTBONT HA CKB. 479 Ha EnwaHo-Kyparomckom
[IXI. Ona yBenuuyeHus cyToyHOro gebuTta U CHWXeHus aenpec-
cun Ha nnact-konnektop Ha EnwaHo-Kypatomckom TMXIT ocyuie-
cTBMeHo ctpoutenscteo Asyx C.

Mpodunb ctBona 'C Ha EnwaHo-Kypatomckom MXIT paccun-
TbiBaNCs TaK, YTO BCKpPbITUE BEPXHEro uWHTepBana nnacra-
KOnnekTopa nNpoUCXOAWNO MOYTWU MOA TOPU3OHTamNbHbIM  YIIIOM,
BCneacTeme 4vero obLiasi NPOTAXEHHOCTb CTBOMA FOPU3OHTarnbHOW
CKBaXMWHbl yBenuyuMeanacb 3HauyutenbHo (oo 110 M), 4TO yCnoX-
HANo npobnemy yaaneHuws BblGypeHHONW nopoabl U3 CTBOMAa CKBa-
XWHbl. 3OTO MOATBEPAMNOCH MpPU  MNPOBOAKE TOPU3OHTANbHOMO
cTtBona Ha ckB. 479 Enwano-Kypgtomckoro MXT.

BypeHne aTON CKBaXWHbI NOKasano, Y4TO CTEMeHb OYUCTKU ee
cTBOna OT BblIOYpEeHHON nopoAbl, CKaMMMBAIOLWENCS Ha HWXKHEWN
CTEHKe, 3aBWCUT OT 3EHWUTHOrO Yyrna, pexuma [OBWKEHUS MOoToka
OypoBOro pacTBopa, a TaKKe MeXaHM4YecKoro BO3AeNCTBUS Ha
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wnam (pacxaxuBaHue W BpalleHue OypunbHOM KOMOHHLI). [pu
yrnax HaknoHa ctBona 6omnee 10° Ha MOBEPXHOCTb BbLIHOCUTCA He
bonee 30 % BbIOYpeHHONM MNOpPOAbI, €Cnv He NpPOBOAWUTb Crneuu-
anbHbIX paboT MO OYUCTKE CKBaKMHbI.

OagHMM 13 MeHee 3aTpaTHbIX CMNOCOOOB YNyYLIEHUSI OYUCTKM
CTBOMNA CKBaXWHbl SABMSETCA YBENMYeHWe CKOPOCTU BOCXOASLLEro
MoTOKa 3a cyeT pocTa nogayn 6ypoBbIX HACOCOB.

WccneposaHua, nposegeHHble A.M. JluxywwnHelm [118], noka-
3anu, 4To Ans 3EeKTMBHOrO ydaneHus Lwrama M3 CTBoNna Ha-
KMOHHO Hanpa.SfiEHHOW CKBaXXWHbl, MPW MPOYUX PaBHbIX YCNOBM-
Aax, HeobxoguMmo obecneynTb CKOPOCTb BOCXOASALLEro NoToka B
HaKMOHHOW CKBaXMHe v, B 2—3 pasa 0onblue, YeM CKOpPOCTb Mpu
NPOMbIBKE BEPTUKASIbHBIX CKBAXWH V.

COOTHOLLEHME CKOPOCTEN MpU PasfUYHbIX  3EHUTHbLIX Yrrax
cnegywoulee:

3EHUTHBIW YTOM, TPAAYC .c.oovvevieveeierieeirennns 35—40 40—60 60—90

[MTaPAMETP Vi/ Vi weveriviieiieieieeieiesie e 1,7 1,7—-19 25-30

C uenbio nosblweHUs 3MEKTUBHOCTA OYMCTKM CTBOMAa CKBa-
XuHbl npu npoeogke 'C Ha EnwaHo-Kypatomckom [MXI 6Gbina
paspaboTaHa M MpuMeHeHa cregylowas TexHonorus: OypeHue
OCYLLECTBMANOCL C MakCUmasibHO BO3MOXHOM nogadent OypoBbiX
HacocoB, a [OMONMHUTENbHAas OYUCTKA HAaKIMOHHOIO W TOPU30H-
TanbHOro CTBONa npoBoaunack cnocobom obpaTHOM NPOMbBIBKM.

lMogaya GypoBbIX HacocoB nNpwu BypeHun pernameHTUpoBanacb
TEXHNYECKOW XapakTepucTuko 3aboliHbix aBuratenen [O-172
(pacxoa 25 am*/c) n [1-240 (pacxoa 40 Am®/ c), CKOPOCTb BOCXO-
asuero notoka npwu 3tom coctaenana 0,93 n 0,6 m/ c cooTBeTCT-
BeHHO. [lpu obpaTHOM MPOMBIBKE CKOPOCTb BOCXOASLLEro MoToKa
yBenunyunacek ot 0,93 go 2,3 m/c n ot 0,6 go 3,4 m/c Npu Heus-
MEHHOM pacxoge.

Cnoco6 peanusauuMm OOMONMHUTENbHBLIX MPOMbLIBOK MO obpart-
HOW cxeme Obin mMcnonb3oBaH Npu OYpeHUW  rOpU30HTaSIbHOro
crBonia Ha ckB. 480 EnwaHo-Kyparomckoro [1XIT C 3€HUTHBIM yr-
nom HakrnoHa ctBona 6onee 50°. CkOpOCTb BOCXOASLLEro MoToka
3a CYeT U3MEHEHUS HanpasreHuWs noToka Obina ysenuyeHa B 4,5
pasa OTHOCUTENbHO CKOPOCTU Mpu MpAMOW npombiBke. CKOpPOCTb
OBWXEHUs1 MOTOKa B KOMbLEBOM MNPOCTpPaHCTBE OCTaBanacb npu
3TOM HEW3MEHHOW, 4YTO npeaoTBpaTwUio obBan TyMbCKUX [IWH.
KonnyecTtBo wnama Ha BMOpocuTax B 3TOM crnydyae B 3—4 pa3sa
npeBbiWano 3TOT MNoKa3aTenb MNpyM NPSMOK NPOMbIBKE. YAanocb
Jaxe BbIMbITb WamM € rybuHbl nepexoga AvameTpa cTBona
295,3 mm Ha guameTtp 215,9 MM, 4YTO HEBO3MOXHO ObINO caenatb
npv NPsIMON MPOMBbIBKE.

OpHon 13 OCOBGEHHOCTEN TOPHO-re0NIOrMYeCcKNX YCNOBUA Mpu
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npoBoAKe ropusoHTanbHoro crtsona EnwaHo-Kypatomckoro [MXI
ABNAETCA BCKPbITUE aprennutonogoOHbIX FWH TynbCkMX u 606-
PUKOBCKUX OTNOXeHWA. [pn HesHayuTenbHOW Tonwe W Hanna-
CTOBaHMSAX OHWU BCKPbLIBAKOTCA MOYTWU MOA FOPU3OHTamnbHbLIM YrioM,
noaToMy obLias NPOTSXKEHHOCTb KaKyLLEeWcs TOnNWMHbI BypeHus
B 3TMX OTNOXeHusx OyaeTt 3HaumTtenbHonm (170—100 m). 3HaHue
hM3NKO-MEXaHNYECKUX CBOWCTB Takux Nopon KpaviHe Heobxoau-
Mo. OcoBEHHO 3TO BaXHO YyYWUTbiBaTb MpU Crnycke oOCagHbIX KO-
MNOHH, UNBTPOB — XBOCTOBMKOB, MPOMbIBKE, FMyLWEHU U OC-
BoeHun [C. B ropusoHTanbHOM HEOOCaXXEeHHOM CTBOME [NWHbI
OyayT paspywartbca npu Tex xe Temnax dunbTpauum 3a cyet
ONUTENbHOIO B3aMMOAEWCTBMA C OypoBbIM pacTBOPOM WU Xua-
KOCTbO rnyweHus. loaTomy npu 3akaHYMBaHWW CKBaXWHbI BO3-
HUKAIOT OCINOXHEHWUs] M3-3a HEeYCTOMYMBOCTM CTEHOK TOpU3O0H-
TanbHOro CTBONIA M CKOMMEHUS LWfaMa Ha y4yacTKe MpPOXOXAEHUS
FMIMHUCTBIX OTMOXEHUN.

TexHonorna UeMeHTUPOBaHUSA 324-MM  [IPOMEXYTOYHOU KO-
JI0HHBI Ha ckB. 172 lNecyaHo-Ymerckoro XTI

[daHHble No ckBaXkMHe crnepylowne:

LONAMETD CKBAMUHDBI, M..ccuvieiieiierireniresieeieesiaesinessesseesseesseesssessseessessssssessseees 0,324

OMNaMETP KOMOHHbBI, M.....ccovieriienireaireaineaninennns 0,394
mybuHa yctaHOBKM GalluMaka KOMOHHbI, M..... 360
my6buHa nopoLwBbl NornoLatoLero nnacTa, m......... 240

M36biTouyHOE aaBneHne npu ra3onposiBneHnn, MIa ........cccceeeeieieicniccinas 0,7
CrtaTnyeckoe HanpsbkeHue casura, Na:

LleMEeHTHOro pacTsopa. 40
TPEXPAZHOM MEHDI ..ccvvvevveeireeereeveesireens 100
[MNOTHOCTb LLIEMEHTHOro pacTBopa, Kr/ M”.................. 1840

[MNOTHOCTb NEHbl Ha NOBEPXHOCTU CKBa>XWUHbI, Kr/ m 340
O6beM TaMMOHAaXXHOro pacTBopa ANs NPOBEAEHMs NepBoO cTagun Le-
MEHTUPOBaHUA, M
KonuuectBo npo,anquoﬁ XNOKOCTH, M3.. -
KonnyectBo TaMnoHa)HoOro pacTBopa And nposeneHunsa BTOpOVI ctagmmn
LEMEHTUPOBAHMNS, M>.....oiiiiiiiiieieieeeeieees et 2,6
lMocne npoBefeHUs BTOPOW CTaauy LLEMEHTUPOBAHMSA B Nepuog
oxuaaHua 3ateepeHus uemeHTa (O3L) B CkBauHe co3ganocb
n3bbiTouyHoe paeneHne 0,2 Mlla, kOTOpoe CHMU3UMNOCL A0 aTMo-
cchepHoro 3a 30 ¢ n Gonblue He nogHUmanocb B TeyeHne 30 MUH.

Mocne O3L, uemeHTHbIA cTakaH OOHapyXeH Ha rnyouHe 236 Mm.

PesyrnibTatsl pOMbICITIOBbIX MNCCIIE40BAHNA TEXHUYECKOIO CO-
CTOSIHUSI M M3HOCa 00C34HBIX KOJIOHH C IMOMOLYbIO AJIeKTPOMAr-
HUTHOW ripoghuriemeTpm’.

CkB. 2 Bornogapckoii nnowagn (ActpaxaHckass obrnacrb) —
NMOUCKOBas!, NPOEKTHbIN TFOPU3OHT — CPeaHWUA OEeBOH, MPOEKTHas

10,8
9,1

' MNpombicnoBble WccrefoBaHWS NPOBOAMIUCE COBMECTHO ¢ A.M. [ayToBbiM U
A.l'. KepnmoBbim.
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rnybuHa 6500 wm. [lepBble wccnegoBaHUS 3NEKTPOMAarHUTHbLIM
npodunorpacgpom BbINoNHANMCL B 1997 r. B TEXHMYECKOW KOMOHHE
onameTtpom 2445 mm, rnybuHa cnycka 4400 m. OcHoBHOe npea-
Ha3Ha4YeHne KOMOHHbI B COOTBETCTBMM C [EONOro-TEXHUYECKUM
HapaaoOM — MepekpbiTUE MHTepBana 3aneraHusi CONMEHOCHbIX OT-
NOXEHWUI KyHI'ypCKOro sipyca.

Mo paHHbIM UCCregoBaHUA TEXHUYECKOrO COCTOSIHWUS KOJOHHbI
3MNeKTPOMarHuTHbIM  npodunorpachom B UMHTepBane 3aneraHvs
nnacTuYHbIX conen Ha rnyouHe 4037—4061 M Obinn BbISBMEHDI
nHTepBanbl gedopmauun 4037 —4042 n 4053 —4060 m. OgHon u3
OCHOBHbIX MPUYMH AedopMauun KOSOHHbI SIBMSIETCA ee OOHOCTO-
POHHUA W3HOC OO0 4 MM, BbI3BaHHbLI MHOTOYMCIIEHHLIMU CMYCKO-
NoaAbEeMHbIMK OnepaunsiMM OYpUNbHOTO MHCTPYMEHTa, B pe3ynb-
TaTe KOTOpbIX Hecyllas CnoCOOHOCTb M3HOLLEHHOro y4vacTka Ko-
NOHHbI 6biNa cHwXeHa. [pyro npu4YMHOM, KOTOpas MnpuBena kK
aecdopmaunm  KOMOHHbI, SBMSIETCS  HekavyecTBeHHasds MpOBOAKA
CTBOSIAa CKBaXMHbI (3HAYMTENbHbLIA ee pa3MbliB B UHTepBane 3arne-
raHusi comnen), OTMeYeHHass MO AaHHbIM KaBepHomeTpuu. Mo pe-
3ynbTaTam nocneayLlmx uccnefosBaHni MeTOAOM aKyCTUYECKOMU
uemeHtomeTpum (AKL)) Obino OTMEYEHO NNOXOe KayecTBO Kper-
NEeHUs KOMOHHbI HAa AaHHOM y4acTKe.

B wTore Bce nepeyncrieHHble (hakTopbl, MMEBLUME MECTO MNpwU
CTPOUTENBLCTBE CKBaXWH, CTanu NpuYnHON AedopmMaLn KOSIOHHbI.

Ons pgetanbHOro aHanu3a Hecyllen cnocobHocTM obcagHom
KOMOHHbLI, B MecTe ee fedopmauun, no pesynbtatamM BbIMOMHEH-
HbIX MCCReAoOBaHWMA 3NEKTPOMarHUTHOW npodunemeTpun, aedop-
MUWPOBaHHBIN y4acToOK Obln CnpoeuupoBaH B TPEXMEPHOM W3Me-
peHun. Takoe MOCTPOEHME BbIMOMHEHO MO pe3ynbTaTtam TOYeYHON
06paboTkn OaHHbIX M MO3BOMSET HArNs4HO WNNOCTPUMpOBaTb Ae-
OpMMPOBAHHLIN Y4YaCTOK, @ Takke BblAaBaTb 3akrn4veHue O He-
cywien cnocobHOCTM W3HOLIEHHOrO AedOPMUPOBaAHHOIO Yy4yacTka
KOMOHHbI W pEeKoOMeHAauun, KOTOpbIMA CregyeT PpyKOBOACTBO-
BaTbCA npu OypeHunm rnyboKuX CKBa>KUH, €Cnn oXxuaaeTca Aen-
CTBME HEPABHOMEPHOIO rOPHOro OABMNEHUS:

npuMeHsTb Gonee npoyvHyto o6CagHYy KOMOHHY, YCTON4YMBYHO
K AENCTBUIO MaKCUMasribHOrO Hapy)XHOro u3bbITOYHOrO AaBneHus
B 30He 3arieraHus nNnacTuyHbIX conew;

nepvoguyecku, yepes 25—30 peincoB OypUNIBHOTO WMHCTPYMEH-
Ta, NpoBoAUTb o0OcnepoBaHMe 0OGCagHOM KOJOHHbBI 3MeKTpomar-
HUTHbIM NpodmnorpadoMm Ansi CBOEBPEMEHHOIO BbiAENeHUs y4a-
CTKOB, MOABEPXKEHHbIX WHTEHCMBHOMY WCTUMpaHWO wunn aedop-
Mauusm;

B Crnyyae HenpeaBUMAEHHOrO MOrMoOLWEeHus, pasrasupoBaHus
OypoBoro pactBopa WnuM OPYrux OCIOXHEHWW, He3ameanUTenbHO
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npuHUMaTb Mepbl MO WX YCTPAHEHUIO U BbINOMNHATL BHeEoYepen-
Hble 3aMepbl SNEKTPOMarHUTHOW npodunemeTpum.

[ns BOCCTaHOBMEHWS CKBaXWHbl W OOCTWXEHWUS MNPOEKTHON
rnybuHbl, Bbile WHTEpBana CMATMS € MyouHbl 3895 M OGbina
npeanpuHsaTa 3apes3ka BTOporo creona. [Ana 3apesku n GypeHus
BTOpPOro CcTBOMa wucnonb3oBanca oTknoHutens OT-219 ¢ yrnom
ckoca knuHa 3°. bbina onpegeneHa pasHuua no rnybuHe BCKpPbI-
TMS MHTEpBana MnacTU4HbIX MOPOA 3a CYET OTKIOHEHWs cTBona
CKBaXXWHbI, KoTOpas coctasuna 0,5 m npu ero oTknoHeHmn Ha 10 m.

Takum obpasom, wWHTepBarn, B KOTOPOM CredoBano OXuaaTb
Hanbonee cunbHOe BO3O4ENCTBME NNACTUYHLIX COMNer  (HWXKHUK
WHTepBan [gedopMUpoBaHHOrO y4vactka 0OCagHOW  KOMOHHbI
4052—4060 M), AnNa HOBOro CTBONMA CKBAXWHbl MNPAaKTUYECKU He
nameHunca. B cBaAsM ¢ atum ocoboe BHMMaHue ObINO yaeneHo
OAaHHOMY Yy4acTKy CMyLIEeHHOW 3KCnyaTauMOHHOW KOMOHHbI Ana-
MeTpoMm 177,8 MM Npu aHanuse nocreayLwmx pesynbTatoB Wc-
cnegoBaHuin.

OnekTpomarHuTHeIMM npodunorpacdamm cepun KCI1-T-7 Bo3-
MOXHO He TONbKO U3MepsATb 3HaYeHue U3HOCa BHYTPEHHEW CTeH-
KA KOMOHHbI, HO M OTMeYaTb MecTa AedeKTOB Tuna MOpbIBOB,
TPELWUH pasfnNYHON OpueHTaumMm (BepTuKanbHbIX — Aatyuk 04 un
rOpu3oHTanbHbIX — gatyuk [43).

VccrnenoBaHua TEXHUYECKOrOo COCTOSAHUA 06GCagHOM  KOMOHHBbI
177,8 MM, BbinonHeHHble B 1998 r. anekTpomMarHUTHbIM Npoduno-
rpadhom B MHTepBane 3aneraHvst NNacTU4YHbIX COMNen, OTYETNUBO
nokasanu Hanuyne pedopMauun KOJMOHHbI B [OBYX WHTepBanax
(4053—4054 n 4059—4060 m). B cepeguHe BepxHero agedopmu-
POBaHHOrO y4actka Ha (OHEe YMEeHbLUeHUS AuMameTpa KOMOHHbI
(no mwukpokasepHomepy [6) patuukom [03 oTmevaeTcs nopbis
KOMOHH TOpU3OHTanNbHOW opueHTauun. B HwxHen yactu pedop-
MWUPOBAHHOrO yyacTka Ha (poHe YMEeHbLUEHUS AMaMeTpa KOMOHHbI
B MEprneHOVKyNsapHOM MnockocTn (No MukpokaBepHomepy [15)
aatyukom [13 oTmevaloTcs TpeLMHBI.

CnegyeT OTMETWUTb, YTO B YyKa3aHHbIX WHTEpBanax HeoOHOo-
KpaTHO OTMevYanucb nocagkm OypunbHOro WHCTpymeHTa. [ng
BOCCTaHOBMEHUS HOMMUHANbLHOrO BHYTPEHHEro AuameTpa KOMOHHbI
W NUKBMOAUUN OCFMIOXHEHWR, CBHA3aHHbIX C HEMNPOXOAUMOCTbIO
OypunbHOrO WHCTPYMEHTa, B UWHTEpPBanax CYXXEHWUS KOMOHHbI
NpoBOANMNNCE PEMOHTHble paboTel. WccnegoBaHusa anekTpomar-
HUTHOW npodunemMeTpmen, BbINOSTHEHHbLIE MOCe PEeMOHTHbIX pa-
60T, nokaszanu, 4to B MHTepBane 4053 —4054 m gnameTp KOMOHHbI
BOCCTaHOBMEH A0 HOMWHAaNbHOrO pasmepa, a pPackpbITOCTb Tpe-
WnHbl yMeHbluMnack. B uHTepBane 4059—4060 m oTmevaetcs
TONbKO HE3HAYUTENbHOE YBENMMYEHMNE BHYTPEHHErO AMamMeTpa.
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Takum obpasom, uccrnefoBaHUs 3MNEKTPOMarHUTHOW npodune-
meTpuen npubopammn cepumn KCIT-T no3BonsoT He TONbKO oue-
HUTb TEXHUYECKOE COCTOSIHME KOMOHH, HO K onpegenntb addek-
TMBHOCTb PEMOHTHO-BOCCTaHOBUTENBHbBIX paborT.

B cxkB. 1 besbivsHHoV ninowann (ActpaxaHckas obriacts) vc-
cnefoBaHus BbINOMHAMUCE C MOMOLLBIO 3NEKTPOMarHUTHOro mnpo-
dunorpacda cepum KCI1-T-7 no meToouke pasHOBPEMEHHBLIX WC-
cnefoBaHMI Ans onpefeneHvs AMHaMUKA U3HOCa KOSOHHBI.

[MepBbIi 3amMep BLIMNOMHANCA NOCNe Chycka W KpenneHus npo-
MEXYTOYHOW KOMOHHbI. 1o pesynbTataMm BbIMNOMHEHHbLIX MCCneao-
BaHWI M3HOC KOSIOHHbI HE OblNl OTMEYEH.

[MoBTOpHbIE MUCCNeaoBaHWS BbINOMHANNCL Yepes roa U nontopa
roga. Mo nonyyeHHbIM AaHHbIM OTMEYaeTCsl POCT M3HOCA KONOH-
Hbl, MpedenbHble 3HA4YeHWst KOTOPOro ocTuranM 3 MM BO BPEMS
BTOPOr0 M3MEpPEeHUs U 5 MM Mpu nccnegoBaHWsX Yepes nontopa
roga. WMsHoc npeacrtaBnset cobow cnupaneobpasHyt BbIEMKY B
Buae xenoba pasnuYHON MNPOTSHKEHHOCTU, OTMEYaeMmylo, MNpakTu-
yecku, nNo Bcen annHe konoHHel ot 1300 go 4070 m.

PesynbTatbl nccrnefoBaHWA KOMOHH MO3BONSAT OLEHUTb 3h-
PEKTUBHOCTb MOMy4YaemMon WHOpMaLMM C MOMOLLBHO  3MEKTPO-
MarHuMTHbIX npodgunorpadgoB cepumn KCI1-T.

Ha ocHOBe [aHHbIX W3YyYEeHWss TEXHUYECKOro COCTOSHMWSA
KOMOHH CKBaXKWMH ACTpaxaHCKOro pervoHa Obinv AaHbl PEKOMEH-
Jaumun, nosponsiowme 6Ges3aBapuiHO NpoBoAuTb OypeHue rnybo-
KMX CKBaXWH nNpu [OEACTBMM HepaBHOMEPHOro rOPHOro [a.-
neHus.

[ns BOCCTaHOBNEHWS CKBaXWMH B MecTax gedopMauun KOMOHH
BbINOMHANNCE PEMOHTHble paboTbl. 1o pesynbTatam MOBTOPHbIX
nuccrnegoBaHUn  ANeKkTpoOMarHuTHon npodunemeTpueri 6bino  oue-
HEHO KayeCTBO PEMOHTHbIX paboT W caenaHbl criegylolwme BbIBO-
abl [118, 119]:

pasnuyHas CnocobHOCTb KOMOHH MPOTMBOCTOATH  FOPHOMY
[aBreHnio, 3aBucsLas OT Mapku CTanu U ee pa3mepos, NpUBOANUT
K pasHbiM copmam gedopmauun B OOHOTUMHBIX MecTax 3anera-
HUSA NAACTUYHbIX NOPOA;

YPOBEHb MNOAMOTOBKM CTBOMA CKBaXMWHbI HanpsMyld CBA3aH C
npo-ueccom ee pedopmauum B MecTax AeWCTBUS NNaCTUYHbIX
NOPOA;

pesynbTaT CUCTEMAaTU4ECKOrO KOHTPOMS 3a W3HOCOM BHYTPEH-
HEeW KOIMOHHbI SBMASETCH OOHUM W3 OCHOBHbIX MNokasatenen 6es-
aBapUNHOro CTPOUTENbCTBA CKBAXWH;

c nomouwbto npubopoB cepumn KCIT-T  3chdeKkTMBHO MOXHO
KOHTPONMpOBaTb TEXHUYECKOE COCTOSHME KOMOHH W OUeHWBaTb
KayecTBO PEMOHTHbIX paborT.
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