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KOMMJIEKCHAA TEXHONOIMMA ULEMEHTUPOBAHUA
OBCAOHbIX KOJNTOHH

1. ObWWME CBEOAEHNA.

KauectBeHHOE NepBUYHOE LleMeHTUpoBaHue ob6cafHbiX KOMOHH B HEPTSHbIX U ra3oBbIX
CKBaXXMHaXx — OCHOBa JasibHenwen ux pnutenoHon, 6e3aBapuinHon u 3PdEKTUBHOM
aKCnayaTaumu.

Ocob60 BaxHOE 3HAYEeHWE KayecCTBO LEMEHTUPOBAHMSA MMeeT Ansa ycnosun 611M3Ko pac-
NONIOXEHHbIX HANOPHbIX HedTe- N BOAOHOCHbIX MNJ1acToB.

B pe3synbTate ANMTENbHOM 3KCNAyaTauMu MeCTOPOXAEHUN NNacToBble AAaBNEHUSA CHU-
XKATCSA M yCnewHoe nposeAeHme npouecca LeMEHTUPOBAHNS CKBAXXUH C HOPManbHbIMU WUAU
aHOManbHO HU3KMMUK nnacTtoBbiMM gasneHuamm (AHMO) n npun HeobxoanmocTmn obecneyeHus
nogbeMa TaMMNOHAXHOro pacTBopa A0 YCTbS CKBa)XXWHbl CTAHOBUTCHA BecbMa npobnematny-
HbIM.

MpoBeaeHne rugpopaspbiBa nnacta (MPIM) Ha MHOrMX HekKayYyeCcTBEHHO 3aLeMEeHTUpPOo-
BaHHbIX CKBa)XXWHaX MPUBOAUT K paspyLUEeHUIO LEMEHTHOro KaMHS{, M30auMpyrowero HedTs-
HOW KONNEKTOP OT Bbllle WUAM HUXE PacroflioXeHHbIX BOAOHOCHbIX FTOPU30OHTOB, YTO B CBOK
oyepenb SABMSAETCS NPUYMHOM pe3Koro obBoAHEeHUS NPoAYKUMU B CBSA3N C BO3SHUKHOBEHMEM
3aKOJIOHHbIX NEePEeTOKOB.

YcnewHoe pelweHne NocTtaB/eHHOW 3a4ayu C MUHUMaAlbHbIMWU MaTepuanbHbIMKU 3aTpa-
TamMu MoXeT 6blTb AOCTUIHYTO TONbKO C MCNOAb30BAHWMEM KOMMNEKCHOW TEXHONOrmu nep-
BMYHOIO LeMeHTUpoBaHUSa obcagHbiX KONMOHH, obecrneymnBaloLlen NPOEKTHYIO BbICOTY noabe-
Ma LEMEHTHOro pacTBoOpa, MepMeTMYHOCTb 3aKOSIOHHOro MNpoOCTpaHcTBa (OTCYTCTBME 3aKo-
JNIOHHbIX NPOSIBNEHNI U MEXMNIACTOBbIX NEPETOKOB) N MUHMUMAIbHOE OTpULATENbHOE BO3aAEN-
CTBME Ha NpOAYKTMBHbIE NAACTbl NPU CTPOUTENLbCTBE HAK/IOHHO-HaMpaBAEeHHbIX U FOPU30H-
TaNbHbIX HEDTHAHbIX U ra30BbiX CKBaXWH, B TOM uucne n B ycnoeusax AHIMA, kak Ha cywe

Tak U B MOpe.



2. KOMIMNEKCHASA TEXHOJ10TUSA LEMEHTUPOBAHWNA OBCAAHbBIX KOJIOHH

KoMnnekcHasa TexHonorus Bkat4yaeTt B cebs psaa nocnegoBaTesbHbIX onepauuin:

- MOArOTOBKA CTBOJIA@ CKBAXMHbI MyTEM CKO/Mb3sIWEN NpoOKavykn cneunanbHom KOMOUHM-
poBaHHOM 6ydepHON XMUAKOCTU, BKAKOYAOWEN OCHOBHOM 3aMellatowmin pacTBop U aspupo-
BaHHYO 06beMHO-ynpyryto nauvky c MNAB, obecneumBaroLlyo NosiHOE BblTECHEHME 6ypoBOro
pacTBOpa, OTMbIB FIMHUCTOM KOPKW CO CTEHOK CKBaXWHbl M KONbMaTauMIO BbICOKOMPOHU-
LaeMbIX NPONAACTKOB C Lesblo NpeaynpexaeHuns nornoweHnin TaMnoHaXXHoro pacTeopa;

- ONpeccoBKa CTBOMA CKBaXMWHbl HA pacyeTHOe AaBlieHue;

- 3aKayka TaMMOHaXHOro pacrteBopa, B TOM 4uC/ie ra3oHanoSIHEHHOM TaMMOHaXXHOW
cucteMbl Npu Hanuuum AHI[, ¢ pacyeTHbIMM NoKa3aTensiMmM CBOMCTB B 3aA4aHHbIN MHTepBas;

- MPUroTOB/IEHNE N 3aKauka B 3aJaHHble MHTepBasbl, C/I0XEHHbIE NPOHULAEMbIMU MO-
poAaMn Mopunii CNneunanbHOro TaMMOHAXXHOro pacTBopa C NOBbIWEHHbIMX U30AMPYHOLWNMU
M MPOYHOCTHbIMK cBoncTBamm (PIMANC);

- CO3paHue NMpoTMBOAAB/IEHMS B 3aKOJIOHHOE MPOCTPAHCTBO 06CagHOM KOJSIOHHbI B Me-
pvoa O3U.

2.1. TexHonorma UEeMEHTUPOBAHUS CKBaXWH B YC/IOBUAX HOPMasibHbIX U aHOMasbHO
HU3KUX NNacTtoBbiX AasneHunit (AHIM) rasoHanosIHEHHbIMKM TaMMOHAXHbLIMW CUCTEMaMU
(rmc).

O4HMM M3 NyTen peweHus npobnemMbl HAAEXHOIO KpenneHus CTBOM1a CKBaXWH B YCNO-
BUSIX HU3KUX MNJIACTOBbIX AAB/IEHUN ABNSAETCA CHUMXEHWE MNOTHOCTM TaMMOHAaXHOro pacrBo-
pa. C 3TOM Uenblo B LEMEHTHble pacTBOpbl BBOAAT BEHTOHUTOBYIO MMHY, BOAY, Pa3/inyHble
BelecTBa, CBA3biBawWwme M3bbITOYHOE KOAMYECTBO BOAbl, PA3HOro poga Nerkme HanosiHu-
Tenun, mmkpocdepbl 1 T.4. OgHako BBeAeHue obnerdeHHbiX 06aBOK NpUBOAUT K yXyalle-
HUIO PU3MKO-MEXAHUYECKUX XapaKTepUCTUK LEeMEHTHOro KaMHs, 0CO6eHHO ero MpoO4YHOCT-
HbIX M aAre3MoHHbIX CBOWCTB, W, KaK CBMAETENbCTBYET MNpakTuUKa He Bceraa obecneymsaeTr
NONOXWUTENbHbIN pe3ynbTarT.

B MMpoBOM nNpakTuKe LEeMeHTUPOBAaHWUS CKBaXXWH MpuU3HaHO, 4To Haunbonee nepcnek-
TUBHbIMMN  ABMAIOTCA TEXHOSIONMYECKMEe TMpouecChbl, OCHOBAHHble Ha WCMNO/b30BaHUU
ra3oHanoJ/IHEHHbIX TaMMOHAaXHbIX CUCTEM. YCNEWHOCTb WX NpUMeHeHusa obycnoBrieHa He
TOJIbKO BO3MOXXHOCTbIK TMOJIyYEHUS TaMMOHaXHbIX pPacTBOPOB C LWMPOKO BapbUpyeMbIiM
AVanas3oHOM MNAOTHOCTU, HO MW obecneyeHuMeMm LENOro KOMMAeKca BbIFOAHbIX CBOWCTB
TaMMOHaXHbIX cucTeM. [Npun 3TOM BO3pacTalOT aAre3nOHHble CBOWCTBA, 06yCnoBNEeHHble
ynpyrmMm CBOMCTBaMM TaMMOHaXHbIX CUCTEM, NPpeaoTBPaLlLaOTCA KOHTPaKUMOHHbIE SBIeHUs
N pasHoro poaa GnomMaonposBieHns BCAeACTBME NoAAEpPXKaHUSA BHYTPUNOPOBOro AaBneHus
B TAMMOHAXXHOW CUCTEME, HAAEeXHO WU30JMPYITCA 30Hbl MNOMMOWEHMM 3a CcyeT
aAcoOpObLUMOHHBLIX N (PUNKO-XUMUYECKUX MPOLLECCOB Ha KOHTaKTe C W30/IMPyeEMOW 30HOW,

obecneuynBaloTCa BbICOKME TEMJOM30NSALMOHHbIE CBOWCTBA, BblCOKas MPOYHOCTb U HU3KaA
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NAOM30MSAUMOHHbIE CBOWCTBA, BblCOKash MPOYHOCTb M HU3KAS MPOHMLAEMOCTb LEMEHTHOro

KaMHs. IMeHHO no3TOMY ra3oHarosIHEHHbIE TaMMOHAaXHble CUCTEMbl HALWJIM WMPOKOE Mpun-
MeHeHue B cTpaHax CHI u 3a pybexom.

Masosol ason B 'TC aBngeTca oxaTbli Bo3ayX. CTeneHb rasvpoBaHus (OTHOLUEHue
obbeMa BO34yXxa, NpMBEAEHHOr0 K HOpPMasibHbIM YCNOBUAM, K 06beMy TaMMOHaXHOro pac-
TBOpaA) pacCuyMTbiBaeTCs NO cneuuanbHOM KOMMNbOTEPHOM NporpaMMme.

NcTouHMKaMm nogaym Bo3gyxa MOryT SBNSATbCA Kak nepeaBuXXHble KOMMpeccopa BbICO-
Koro aasnexHunsa tuna CA 9/101, Tak n komnpeccopa 6ypoBoi yCTaHOBKM!.

C ncnonb3oBaHMeM AaHHOW TEXHOMOMMU 3aUueMeHTUpPoBaHO bonee AecATU TbiCAY CKBa-
XUH B ycnoBuax AHIMO Ha MecTopoxaeHuax 3anagHon Cmbupu, TatapcTtaHa, KpacHoaap-
ckoro Kpas, CpegHen Asun, bonrapuun, Cupun n BoetHama.

CnepyeTt OTMETUTb, YTO NpoBeAeHne reodusnyeckux UccrefoBaHUM NO OLEHKe Kade-
CTBa KpensjeHus MHTEPBAsIOB CKBAXWH, 3aueMeHTUpoBaHHbIX 'TC, n nHTepnpeTaunsa nony-
YEeHHbIX pe3ysbTaToB MMeeT CBOM OCOOEHHOCTU M OCYLLECTBASEeTCH COrflacHO cneunanbHo
pa3paboTaHHON MeToAMKe, yTBepXAeHHON anpekTopoM MO «KybaHbreodunsmka».

Ob6sa3aTenbHbIM perncTpupyeMblM napameTpoM npu nposegeHnn AKL, B CKBaXXuHe, sB-
naeTca napaMeTp «3aTyXaHue BOJSIHbl NO KONIOHHe — ak (aA6/m)».

Ana nonyyeHunsa 6onee To4HOM MHPOPMaLMM O 3aLEMEHTUPOBAHHOM ra3oHanO/IHEHHbIM
COCTaBOM y4yacTKa, AOMNOJIHUTENIbHO K AAHHbIM aKyCTUYECKOr0 KOHTPOAS LeMeHTUPOBaHUA,
MOryT 6bITb NpUBAeYeHbl AaHHble 3anucu CIAT-2, CIAT-3 vnn agpyron annapaTypbl KOHTPO-
N8 ueMeHTUpOoBaHMA METOAO0M raMMa-ramma KapoTaxa.

CoBMecCcTHasa MHTepnpeTaunsa AaHHbIX NPOBOAUTCH NyTeM cpaBHeHUs amarpamm AKL v
CraT. Bpemsa Havana npoBedeHMs aKyCTUMUYECKOro KOHTPOJA LeMeHTUPOBaHUSA CKBAXWH, 3a-

LUEMEHTUPOBAHHbIX FI'C, AO/HKHO COCTaBNATb He MeHee 48 4yacos.

2.2. TexHOoNorMs LUeMeHTUpOoBaHMA 06CafHbIX KOJIOHH, obecrneuyvBalollaa repMeTuy-
HOCTb 3aKOJIOHHOIO MPOCTPAHCTBA.

OfHOM M3 OCHOBHbIX 3a4a4 Npy LEMEHTUPOBAHUN CKBaXWH SIBASIETCS CO3AaHue repme-
TUYHOIO LIEMEHTHOrO KOJSbLA, FapaHTUPYHOLWEro OTCYTCTBME 3aKOJIOHHbIX MPOSIBNIEHUA W
MEXXMN/IaCTOBbIX MEepPEeTOKOB MocC/ie LEeMEHTUPOBAHUS CKBaXXWHbl, KOTopble 06yCnoBNeHbl, B
OCHOBHOM, o6pasoBaHueM B nepuoa O3L cdnouaonpoBoAsWMX KaHaNoOB B 3aLEMeHTUpO-
BaHHOM 3aKOJ/IOHHOM MpPOCTPaHCTBE B pe3y/bTaTe CeAMMEHTaUnu U Npu HarnopHOM BO3A4el-
cTBuM domnaa NnacTos.

KoMnnekcHass TexHoslormst pelwaeTt npobnemy hopMUPOBaHUS FEPMETUYHOMO LEMEHT-
HOrO KOJibLl@ MYTEM 3aKauky B 3a[aHHble pacyeTHbl€ MHTEPBasbl 3aKOJIOHHOIO MPOCTPAHCT-
Ba CreuuanbHbIX TaMMOHaXHbIX PacTBOPOB C MOBbIWEHHbIMU U30JIMPYHOLWUMU U NMPOYHOCT-

HbiIMK cBoncTBamu (PMNC), obnagatowmx HabopoM crneundumnyecknx KoM4ecTBEHHbIX noka-
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3aTenen, pacCcUYnUTaHHbIX AN 3af4aHHbIX KOHKPETHbIX reosioro-TeXHMYeCKnX YCNOoBUN, KOTO-

pble B COBOKYMHOCTU obecneuymBatoT pOpMUpPOBaHME FepMETUYHOrO LIEMEHTHOro Kosnbua B
3TUX ycnoBuax. MNMpu 3TOM yUUTbIBAOTCA KOHKpPETHble napamMeTpbl 3aKO/IOHHOIMO MPOCTPaHCT-
Ba (AMHaMum4yeckas Temnepartypa, U3MEHSoWAscs No CTBONY, BeNMUYMHaA KONbLEBOro 3a3opa
No WHTepBanaM, 3eHUTHbIA Yrosa No MHTepBanaM, NJacToBbie U MEXMNNACTOBblE AAB/IEHUS U
T.A.). DddeKT repMeTrszaumm 3aKOSIOHHOrO MNPOCTPAHCTBA CKBaXWHbl AOCTUraeTcs nyTeMm
noabopa Heob6XoAMMOro COOTHOLUEHUS BA3KOCTM XMAKOCTU 3aTBOPEHMS LIEMEHTHOro pac-
TBOpa M Hayana ero CpoKOB CxXBaTbiBaHMA nocne nonydeHus momeHta «CTOIlM» no cneuym-
aNlbHO pa3paboTaHHOW KOMMbKOTEPHOM NporpamMme.

Mo OKOHYaHMWM npouecca LeMeHTUPOBaHMSA, KakK AOMOSHUTENbHAa Mepa, MOXeT npe-
AyCMaTpuBaTbCsl CO34aHuMe NpOTUBOAABNEHUSA B 3aKOJIOHHOE MPOCTPaHCTBO 06CafHOM KO-
NOHHbI B nepunoa O3L Ansa noBblWEeHNS BEPOSATHOCTU NpeaoTBpalleHMs 3aKONOHHbIX NpOsiB-
neHun. MNMpu 3TOM B 30HE NPOHULAEMbIX MJACTOB B pe3ynbTaTe oThMNbTPOBbIBaHNA cBO6OA-
HOM XUAKOCTU 3aTBOpPeHUss GOPMUPYIOTCHA YNJIOTHEHHbIE, ManonpoHMLaeMble NMepemMbIYKnN U3
06e3B0OXXEHHOro TaMMOHAXHOro pacTtBopa, KOTopble SABASATCA AOMOSHUTENbHbLIM NPEensaTCT-
BMEM AN MUrpauMm nnactoBbiX GAOMAOB MO 3aKOJIOHHOMY MPOCTPAHCTBY. TeMn co3aaHus
NpPOTMBOAAB/IEHNA PacCYMNTbIBAETCA MO CreumasnbHOM nporpamMme W o06ycrioBfieH TeMMNoM

CHMXEHWUS AaBJfIeHNs COCTaBHOro ctonba TaMnoHaXHbIX pacTtBOpOB pa3/INYHbIX I'IOle,VIVI.

3. NCXOOHAA N’EONIOINO0-TEXHUNYECKAA NHOOPMALUWMA, HEOBXOOANMAA OANA MNMPO-
EKTUPOBAHWNA TEXHONTOITMYECKOIO NMPOLLECCA

ﬂ,)‘lﬂ pa3pa60TKM MPOEKTHbIX peLueHMVI no BHEAPEHUIO KOMMNIEKCHON TEXHONOMMMn npo-
Lecca UeMeHTUpoBaHUA o6caaHbIX KOMOHH 3aKa3uumK AO/KEH NpeaoCTaBUTb CleayoLLyto
NCXOAHYK reonoro-TexHM4Yyeckyt WHgopMauuio, nepevyeHb KOTOPOW npuBeaeH B Tabnu-
ue 3.1.

Ocoboe BHMMaHWe cneayeTt obpallaTb Ha AOCTOBEPHOCTb WM TOYHOCTb AaHHbIX O reo-
CTaTU4ecKom TeMnepartype, pacnojioXXeHnn KpoBJin U nMoAoLBbl BCEX MJ1aCTOB-KOMTEKTOPOB
B OTKPbITOM CTBOJIE€ 30Hbl LLEMEHTMPOBAHWUS, MAACTOBbIX AABMNEHUSX WM AABMEHUSX Hadvana
nornoweHmnAa angd Kaxaoro nnacrta, 3€eHUTHOM yrne M ero NSMEHEHUN B Ka>XAOM UHTeEpBase
CTBOJ1a CKBa>XWHbI.

an OTCYTCTBUMN TOYHbLIX AdHHbIX O TreosIoro-tTeXHM4YeCKnxX d)aKToan KOHerTHOVI
CKBaXWHbl A40OMNYCKAeTCa MCNONb30BaTbh PaKTUYECKY0 MHPOpMaLMIO N0 coceaHUM aHanorny-
HbIM CKBa>XXWMHaM. |_|pl/l 3TOM peKOMeHAYETCA AaHHbIE O NMACTOBbIX AaBNEHUAX 6paTb Nno Hawn-
6onblwnM 3Ha4e€HNAM, a AdaHHbleé NO AaB/1IEHUIO, Bbl3blBawOWEMY norjaoweHmne,— no Hau-

MeHbLNM (PaKTUHECKNM 3HAUYEHUSM.



Tabnuua 3.1.

HanmeHoBaHWe MH(POPMALMOHHOIO NokasaTens

3HavyeHune
rnokasaTtens

Ha3BaHue MecTopoxaeHus (naowaam)

Homep CKBaXXWHbI

FnybuHa cnycka KONOHHbI N0 BepTukann (no cTteony), M

Hapy>XHbl1 AnaMeTp KOJIOHHbI N0 MHTEpBasaM, MM

TosiwmMHa CTEHOK KOJIOHHbI MO UHTEepBasiaM, MM

FnybuHa cnycka npeablayLleli KOMOHHbI Mo BepTUKanu (Mo cTBo-

ny), M

BHYTpeHHWUI AnaMeTp npeablayLlien KOJIOHHbI Mo MHTepBanam, MM

JasneHne cMaTmsa 06cagHON KONOHHbI, aTM.

JaBneHune pa3pbiBa npe,qbl,qyu_teﬁ KOJ1IOHHbI, aTM.

eocTaTnyeckasa temnepartypa Ha 3aboe, °C

TeMnepaTypa BbIXOAALWEr0O Ha YycTbe 6ypoBOro pacTtBopa npu

npombiBke, °C

K03d3q)l/lLlVleHT KaBE€pPHO3HOCTU B OTKPbITOM CTBOJIE CKBAXWHbI MO

NHTEpBanam

MnoTHocTL 6ypoBoOro pacrsopa, r/cm>

Konnyectso NNacToB-KOJIJIEKTOPOB B OTKPbITOM CTBOJIe B 30HEe

LeMeHTUpoBaHUs, WT (HyMepaunsi CBEpXYy-BHU3)

FnybuHa 3aneraHns No BepTUKaNM KpPOBAM M MOAOLUBbI KaXaoro

niacra, M

lMnacTtoBoe fgassieHMe B KPOBJle M NOAOWBE KaXxaoro rnjacra, atM.

JaBneHne nornoweHunst B KpoBne 1 nogowBe Ka>Xaoro mnnaacTta,

4. MATEPNANNbHO-TEXHUYECKOE OBECIMEYEHWNE TEXHOJTOMTMYECKOIO NMPOLIECCA

4.1. lpakTnyeckas peanusaums TEXHUKO-TEXHONOMMYECKUX peLleHnn KOMMIeKCHOMU

TEXHOJIOTMN Ka4YeCTBEHHOIO LLEMEHTUPOBAHUA o6caaHbIX KOMOHH npon3sBoanTCcda C UMCNoJib30-

BaHMEM TpaaULUUMNOHHBbIX TaMMNOHAXHbIX MaTeEPNAZoB N XUMNYECKNX PpeEareHToB.

ﬂpeﬂ,nhoeHme OTAAETCA UCNOSIb30BAHUIO MaTeEpUNAioB U XMMUUECKUX peareHToB, Bbl-

TexHuyeckoro obecneyeHus.

nyckaembix npeanpuatuaMm KasaxctaHa M Poccuu, Tak Kak 3TO KpaTHO yMEHbLUAaeT CTOu-

MOCTb npouecCa UEMEHTUPOBaAHUA M NOBbIWAET ONEPATUBHOCTb B peEHNUN MaTEPUAJIbHO-

4.2. Ans npoBeaeHus paboT Mo BHEAPEHUIO BbllleyKa3aHHOM TEXHOOrMU LLEMEHTUPO-

AOBaHWA, MaTeEPUaANoOB N XUMNYECKUX PEAreHTOoB:

- neHoobpazoBaTenb «FA3BJ/IOK-M»;
- peareHT «[BC-1»;

- DXKEKTOop-CMecuTeNb rmaporasosbi Tuna «2CIMM-40»;

BaHWUSA, HEOBXOAMMO HaNMuMe Ha CKBAXWHE CMeAyIoLero KOMMieKca cneumanbHoro obopy-



- yCTaHOBKa ocpegHuTenbHasa tuna «Y0-20», OoCHaleHHas MeXaHW4YeCcKuMu nepeme-
lWMBaTeNs MU U TNMAPOBAKYYMHOM BOPOHKOW AN1S 3aTBOPEHMS LeMeHTa, NoAaoWwmMM HaCcoCoM.

Ob6sa3aTtenbHbIM YCOBMEM MPUMEHEHUS KOMMIEKCHOM TEXHOMNOMMKN SBNSETCA repMeTum-
3auUMs YyCTbs CKBaXWHbl nepes MpoLeccoM LeMeHTUpoBaHus (Hanuume npeBeHTopa WAu
repMeTmanpytowen warbbl C OTBOAHLIM KPaHOM).

YKasaHHble crneunanbHble MaTtepuanbl U 0bopyaoBaHue noctasnseT xonauHr «MNPOM-
KOMNNEKTCEPBUNC» (Poccus).

5. PE3Y/IbTATbI MPOMbILIEHHOIO BHEAPEHWA KOMMJIEKCHOW TEXHOJIOMMN.

BrnepBble KoMnnekcHas TexHonormns 6bina npuMeHeHa ewe B 1990 r. B MO «BapberaH-
HedTeras», Npn UEeMEHTUPOBAHMU KOSIOHH B 10-TM CKBaXXWHax B YyC/0BUAX KaTacTpoduue-
CKUX NOr/IOWEeHUN U YepenoBaHUs 61M3KO PacrnofiOXKEeHHbIX BOAOHOCHbIX U He(dTEHOCHbIX
NJacTtoB B MHTepBane NpOAYKTUBHOM 30Hbl, YTO NPMBOAMIO K 3HAuuUTeNlbHOM 06BOAHEHHO-
CTWU HedTU N MEXKOJSIOHHbIM NepeTokaM. B 60nblWKMHCTBE CKBaXXMH Habnwaanocb NosHoe oT-
CYTCTBME UMPKYNAUMW Nnepea HadyanoM ueMmeHtmpoBaHus. C noMowbto N'MC npu nonHom ump-
KyNnsumMu LEeMEHTHbIN pacTBOpP BbIXOAM HA YCTbe B KOHUE npouecca ueMeHTUpoBaHus. B
Npn3abonHyo 30HY 3aKauymBaaM LEMEHTHbIX pacTBOP C MOBbIWEHHOW W30/MpYyloLWen cro-
cobHocTbio (PMANC), a Bbilwe Hero (a B HEKOTOPbLIX Cy4yasxX n HUXe) ans obecrneyeHus npo-
€KTHOM BbICOTbl NOAbEMA LEMeHTa B YCNOBUAX KaTacTpoduvecknx nornoweHmn — I'MC. lNo-
cneaywulee HabnaeHre 3a 3TMMM CKBaXKMHaMKM MokKasaso, YTO B npouecce 3Kcnayatauum
OHM paBanun 6e3BOAHYIO0 HEDTb.

3a nepuoa ¢ 1997 no HacTosilee BpeMs TEXHONOMMS, npeaoTBpallatollasl 3aKoI0HHbIE
NEepeToOKN N MEXKOJSIOHHble AaBNeHusi, BHeApeHa npu uemeHTupoBaHun 6onee 200 KONOHH
Ha CkBaxmHax wenbda tra BbetHama (CIl «BbetcoBneTpo»). CyWHOCTb TeXHONOrMu
3aKk/toyanacb B pa3MeweHn B pacyeTHbIX MHTepBanax 3aKOJIOHHOMo0 NpPOCTpaHCTBa Mopuumin
PIMNC n, npn Heob6xoaMMOCTU, cOo3aaHUs NpoTueoaaBneHus B nepmnoa O3L.

[0 NpyMeHeHUs yKasaHHOM TEXHONOMMMU Hannume MexXxKOJIOHHbIX AaBreHuni, obycnos-
NIeHHbIX 3aKONIOHHbIMU MepeTokaMn, pukcmposanocb Ha 80% MNOCTPOEHHbIX CKBaXWH. W3
BCEX CKBaXWH, 3aueMeHTUPOBaHHbIX MO KOMMJEKCHOM TexHosnorum, MK/[ 3adukcMpoBaHbl
TONIbKO Ha ABYX CKBaXMWHax, npuyem B 060mx cnyvasax no npuymHe HapyLeHUs TEXHONOMu
KpernjeHns N BO3HUKLLINX OCNOXHEHUN C paboTon MydT CTyneH4YaToro LeMeHTUPOBaHUSA TU-
na «MNAM». Takum obpa3oM, ycrnewHoCTb paboTbl cocTaBnseT npaktmyeckn 100%.

CnepyeTt 0co060 OTMETUTb NMPOAOSIKUTENBHOCTb 3 deKTa: NepBble CKBaXWHbI, HA KOTO-
pbIX MPpUMeHANacb KOMMAEKCHAs TEXHOMNOMNsS LeMeHTUPOBAHUSA, HaxXo4saTCs B 3KCnayaTaumm
yXe B TedeHue 8-Tu JIeT N Ha HUX MEXKOJIOHHble AaB/eHuUs OTCYTCTBYIOT, YTO NoATBepXaa-

€T AOJITOBEYHOCTb N HAAEXHOCTb KpPpENn CKBa>XWMHbI.



lMonoxuTtenbHble pes3ynbTaTbl nosiydyeHol Npu BHeapeHun 'TC B CIT «BbeTcoBneTpo»,
rae AaHHasa TexHonorms 6bila NpMMeHeHa Ha MOPCKOM MeCTopoXaeHun «benbin Turp» npu
LUEeMEeHTUPOBaHUN 245-MM TEXHUYECKNX U KOMOMHUPOBAHHbIX 3KCMAyaTauMOHHbIX KOJTOHH.

OCHOBHbIE reonoro-TexHn4yeckme yCcnoBmnda npuMeHeEHuA KOMM/IEKCHON TEXHONOMMM Ha

MeCcTopoOXAeHusX wenbda BoeTHaMma npueBeneHbl B Tabnuue 5.1.

Tabnuua 5.1.
OvameTp NUHTepBan 3eHUTHbIN Cratnyeckasa paaneHThb
obcagHon ko- LeMeHTnpoBa- yron cteona, TemnepaTtypa, oC naacTtoBoro
JIOHHbI, MM HUSA, M rpag. AaBlieHns
245 0—3200 0—40 30—120 1,05
194 3000—3800 30—60 100—140 1,50—1,65
194x168x140 0—4600 0—60 30—155 0,80—0,95

B 1998 roay no 3aka3y HK «JIYKOW/1» pa3paboTaH «PernaMeHT Ha LleMEeHTMpOBaHMe
obcagHbIX KOMOHH, obecneunBatownn popMmpoBaHme repMeTUHYHOM M A0AroOBEeYHOW Kpenu
ckBaXuHbI» Ana 3A0 «JIYKOW/1-AcTpaxaHbMopHedTb», a B 2000 rogy Ha ero ocHose 6bin
yCnewHo 3aueMeHTUpPOBaHbl HECKOSIbKO CKBaXWH Ha wenbde Kacnuickoro Mopsa (CrbY
«AcTpa»).

B 2002 roay cneuvanucTbl Hawen KoMnaHum nposenu cepBucHble paboTbl N0 BHeape-
HMIO KOMMAEKCHOW TEXHOSIOMMM Ha MATU CKBaXXMHax Ha mectopoxaeHun 3A0 «ApuyHedTe-
reonorna» (r. Haranb). Bo Bcex CKBaXXMHax Mnocne LeMeHTUPOBAHUSA 3KCrayaTaunmOHHOM
KOJSTIOHHbI 6bI1 NpoBeAeH rMapopaspbiB NpoAyKTUBHOro nnacra (MP).

BepxHuin nHTepBan ckBauH uemeHTupoBancsa 'MC Ha ocHoBe uemeHTa MUT-100 ¢ wmc-
Nnofb30BaHWEM KoMmmnpeccopa Bbicokoro gasnenns C 9/101, a B pacyeTHbIM MHTepBan npu-
3ab60MHOM 30HbI MeXAy HedTAHbIM NJIACTOM U BbllWenexalnM HanopHbIM BOAOHOCHbLIM nna-
CTOM 3akauyvBanacb nayka PMUC nnotHocTbio 1,92 r/cm® Ha ocHoBe LeMeHTa CTaHpapTa
API.

OpraHm3aumMoHHO-TEXHUYECKNX UKW UHbIX NpobneMm u 3aTpyagHeHWr npu nposeaeHumu
TEXHONOrMYeCcKoro npouecca He OTMeYeHo.

PesynbTaTbl paboT npuBeaeHbl B Tabnunue 5.2.
Tabnuua 5.2.

PesynbTaTbl BHEgpPEHUS KOMMIEKCHOWN TEXHOOMM LeEMEHTUPOBaHNA o6caaHbIX KOMTOHH

B 3A0 «ApuyHedTereonorns».

Ne Oebut, T/cyT O6BoagHEH- BbicoTa PesynbtaTtbl AKL
CKB. HOCTb, % nogbeMa
Yepes 1 roa Yepes 1 rog LeMeHTa, , Lo Do
3KCnyaTaumm 3KCnyaTaumm M 9 . < 9 ol 5v
% |38 |ex Eg°
X 3 ? I o F
403 41 1 15,0 72,0 13, 0
yCTbe 0




410 46 4 yCTbe 53,0 47,0 0 0 |

411 21 7 281,0 0 68,0 20, 12,0
0

412 32 8 yCTbe 4,0 70,0 26, 0
0

204 44 15 YCTbe 46,0 54,0 0 0

203 15 77 279,0 0 88,2 0 11,8

201 12 85 354,6 0 84,7 0 14,8

511 2 65 639,0 0 51,0 21, 28,0
0

316 42 5 yCTbe 79,0 24,0 0 0

301 7 65 503,0 0 73,0 5,0 22,0

210 26 31 280,0 0 27,0 31, 11,9
1

501 35 6 yCTbe 46,0 32,0 22, 0
0

502 49 14 109,0 0 55,2 40, 4,8
0

503 6 9 yCTbe 0 70,0 30, 0
0

BHMMaHue! BblaeneHbl CKBaXUWHbl, 3aLleMeHTUPOBaHHbIE MO KOMMIEKCHOW TEXHONOMMMN.
AHanu3 npuBeaeHHbIX pPe3y/ibTaTOB MOATBEPXAAET, YTO LEMEHTHAA NepeMbluKka Mex-

Ay HedTAHbIM M BOAOHOCHLIM Nnactamu npu nposeaeHun MNPl He pa3pywumnacb, 0 YeM CBU-
AeTenbCTByeT Hu3Kasd obBoAHEHHOCTb Aob6biBaeMOW nNpoAaykuuu. BbicoTa nogbema Tamno-
HaXXHOro pacrteopa obecneyeHa B COOTBETCTBUM C TpeboBaHMsAMKM npoekTa. Kpome Toro, no-
BbllWEHHblE AeObUTblI CKBaXWH, rAe NpuMeHsanacb KOMMJEKCHas TEXHOOrns, noATBepXAatoT
aKT CHMXEHUS OTpULUATENIbHOro BO3AENCTBUSA TAaMMOHAXHOMO0 pacTBOpa Ha KOJIIEKTOPCKME
CBOWCTBA NPOAYKTUBHOIO nsacTa.

KomnnekcHass TexXHO/orns no3BONSET LEeMeHTMpoBaTb ob6cCagHble KOSMIOHHbI AaXe B
ckBaXkmHax ¢ AHIM[ B oaHy cTyneHb 6e3 npuMeHeHnss MydT CTyrneH4YaToro uemMeHTUpoBaHus
Tuna MCL, yTo noATBEpPXAEHO, B YaCTHOCTU, Ha NpUMepe CTPOUTENbCTBA CKBaxUH Ha MXT.

Takum obpas3oM, pe3ynbTaTbl NPAaKTUUYECKOro NMPUMEHEHUS KOMMNEKCHOM TeXHO0rmm
B Pa3/INYHbIX FE0N0ro-TEXHUYECKNX YCIOBUAX CTPOUTENLCTBA CKBAXWH NOATBEPXAAT 3d-

(dEeKTUBHOCTb NpeanaraeMom TEXHONOIrnN.

Cneumanuctel OO0 «HIMK «3KCBYP K°» rotoBbl BbINOJIHUTL B paMKax AOrosopa crne-
aywouwme paboTbl:

- @aHaNN3 reosioro-TeXHUYECKnx U OpraHMU3auMOHHbIX YCNOBUIM LLEMEHTUPOBAHUS CKBa-
XKWUH;

- pacyeT TEXHUKO-TEXHONOrMYeckmnx TpeboBaHmin K NpoLeccy LeMeHTUMPOBaHUS;

-noabop peuenTyp TaMMNOHAaXHbIX PacTBOPOB, OTBEYAKLWMX MNOCTaBneHHbIM Tpebosa-
HMUSIM, B TOM 4YMClle C UCMONIb30BaHMEM MaTepuanbHO-TEXHUYECKOM 6a3bl 3aka3unka;

- MOCTaBKy cneuuanbHbIX TEXHUYECKUX CpeacTB U HeobXoAMMbIX MaTepuanoB U XUMU-

YECKUX peareHToB And peaansaunm TeXHONOrM4eCKoro npouecca,



- OKa3aHue CEPBUCHbIX YCIYr Mpu rMpuUroToBAEHUN XNAKOCTU 3aTBOPEHUSA U TaMMOHaX-
HbIX PaCTBOpPOB M MpoBeAeHUN npouecca LeMeEHTUPOBaHUS;

-NpoBeAeHne MHTepnpeTaumm MNoayYEeHHbIX pe3ysbTaToB reodusnyeckux uccnenoBa-
HUIM MHTEPBANOB CKBAaXWH, 3aLeMeHTUpoBaHHbIX 'TC.

Mo >xenaHuto 3akasumka Mbl FOTOBbl pa3paboTaTb pernameHT «KomnnekcHas TexHono-
Msa LEMEHTMPOBAHUSA CKBaXWH», afanTUPOBAHHbLIA K KOHKPETHbIM reosioro-TeXHUYeCcKnuM
YCNOBUSIM MECTOpPOXAeHUs, NpoBecTn (Npy Heo6X0AMMOCTU) NPOMBbILL/IEHHbIE UCMbITAHUS Ha
2—3-X CKBaXXMHax W rnepenatb €ro AN NpoOMbILWIEHHOIO NCNOJSIb30BAHUS.

Mpn atoM HIMK «3KCBYP K°» rapaHTMpyeT CBOEBPEMEHHYD MOCTaBKYy HeobxoauMbiX
MaTepuanoB N TEXHUYECKUX CPeACTB Mo 3asiBKe 3aKa3uuKa, a TakXe OKasaHue KOHCy/bTa-

LMOHHBLIX N METOAUNYECKUX YCNYT MpU AanbHenWwem BHeEAPEHUWN pPEraMeHTa.
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