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BECTPAHLUEUNHBIE
TEXHONOIMMn

NMpumeHeHue TPpyo N3 BLICOKOMNMPOYHOro
'B/rﬂl-la C WapoBugHbIM rpacoutom
(BY

)

MeTopn ropusoHTaNIbHOrO HaNpPaBIIEHHOro ByPeHUs LLn-
POKO M3BECTEH MO BceMy mupy. MNocre ero nosiBNeHust

B 70-x rogax npoLLuioro Beka Havanock 6ypHoe passu-
TWE HOBbIX TEXHOJOIMIA, KOTOPbIE HA4aNIu NPUMEHSTLCS
Ha CTPOUTENBHOM PbIHKE. 3TO NPUBENO K MHTEHCUBHOMY
MCMNONb30BaHUID AAaHHOrO MeToda Npuy Npoknagke Tpy6o-
NPOBOAOB M3 YyryHa.

B HacTosiLee BpeMsi UCMoNb30BaHNe 6eCTpaHLIENHbIX
METOAOB NPOKNaAKM KOMMYHUKaLuiA SBnseTcs Bce 60-
nee nonynsipHbIM He TONbKO 3a Py6EeXOM, HO U B HaLLIEn
cTpaHe. OHM aKTVBHO BHELPAIOTCA NPaKTUYECKN BO BCEX
KPYMNHbIX ropofax.

lopu3oHTanbHoe HanpaeneHHoe 6ypeHne (MTHB) — Tex-
Honorus, He TpebytoLasn NpoknaapiBaHna TpaHwen. OHa
obecrneymBaeT ansTepHaTUBHYIO NPOKNaaKy Tpy6onpoBo-
[OB W UMEeEeT NpenMyLLecTBa nepeq TpaguumMoHHbIM MeTo-
[OM OTKPbITOM pas3paboTKu.

"HB ocyLlecTenseTcs ¢ HE6OMbLLUMMU NMOBPEXAEHUAMMN
NOBEPXHOCTU, TpebyeT MeHbLLEe pabo4ero NPocTpaHCcTBa.
Mpoknapgka Tpy6ornposofa NpoxXoauT ropasfo buicTpee,
4YeM npu TpaguLMOHHOM MeTofe.

UcnonbaoaHune Tpy6 BYLUI B TexHonorum N'HB moxeTt
NPUMEHSITLCS KaK AN HOBbIX, TaK U AJ1s1 3aMeHbI YXXe Cy-
LLeCTBYHOLLNX TPY6ONPOBOAOB. Tako MeTof CTaHOBUTCSA

BCe 6onee n 605ee pacnpoCTpaHeHHbIM W, BO3MOXHO, Ofi-
HMM M3 CaMblx 6bICTPOPACTYLUMX HA CErOAHSALLHUA OeHb.

TexHonorus 'HB npepctaBnseT cob6on ceeprieHne He-
60/bLLOro HaNPaBnsALLEro OTBEPCTUSA C UCMONb30BaHU-
€M METOLOB CNEXEHNA U yNpaBfeHns CBEPSIOM C NOBEPX-
HOCTMW.

HanpasnstoLas ckBaxuHa ysenninsaetcs (06bi4Ho B 1,5
pasa 605bLUe MakcumasbHOro guameTpa ycraHasnmsae-
MOV Tpy6bl) C MCNONb30BAHMEM BOMbLUNX GYPOB UK ro-
NOBOK Anf pa3BepTbiBaHUS OT MecTa BBofa Tpyobl A0
MecTa, rae HaxoauTcs TAHyLasa ycTaHoBKa.

[nsa nonyyeHus nogxogsLuero pa3amepa CKBaXxuH nHorga
Heo6Xx04MMO MPOU3BECTU HECKOSBbKO paclumpeHuit. Bece

Puc. 1. PaclumpeHnue pasmepa CKBaXuH
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Puc. 2. Cxema MHB: 1 - npoMbIBOYHas TPy6a; 2 - 6yp NPOMbIBOYHON TPY6bI; 3 - 0630pHOE Npucrnoco6rieHne; 4 - HanpasnsioLee 6ypuribHOe CBEpPIOo;

5 - 6yp-pacLumpuTens; 6 - cBepnunbHas Tpyo6a; 7 - Tpy6a BYULLI

NpoTHrHBaHHe

pacmputenu, Ucrnonb3yemble o0 hakTUYecKon ycTta-
HOBKM, OTHOCATCS K TaKk Ha3blBaeMOMY NpeaBapuTesisHo-
My pacLUMpeHuto, a paclLuMpuTenb, K KOTOPOMY KpenmTcs
Tpy6a — K o6paTtHoMmy.

Mocne npepBapuTENbHBLIX PaCLUMPEHUIA MEXAHMU3M Bbl-
TArMBaHUS 1 ycTaHaBnMBaemas Tpyba NpucoeamHsoTCs
K 6ypy-pacLUMpUTENIO C MOMOLLIO LLAPHUPHOTO COEaU-
HEHUs — MPUCNOCco6eHns, 0CBO6OXAaoLLEro TPyoy OT
BpaLleHus. YcTaHaBnmBaemas Tpyba BbITArMBaeTcs 3a
06paTHbIM pacLLUMPUTENEM YEPE3 rOPU3OHTASbHYIO CKBa-
XWHY CKBO3b BbIXOL CO CTOPOHbI TﬂHyLLl,eIZ YCTaHOBKMW.

BypoBoi pacTBOp 06bI4HO UCNONL3IYETCA AN1S YBaXHe-
HUS pexyLLen rofoBKN BO BpeMS BYPeHUs 1 yKpenne-
HUA CKBa)XXUHbI 10 U BO BPEMSA MpoTarmBaHus Tpy6bl. OH
06bI4HO COCTOMUT M3 YUCTOM BOAbI U GEHTOHWUTOBOW IMIMHbI.

BEHTOHUT — 3TO MUHepan NPUPOLHOIO NPOUCXOXAEHWS,
KOTOpPbIV NPY CMeLLInBaHUM C BOOOW CO3AaeT MMNHAHYIO
Maccy. [Ina 6ypoBbIX paCTBOPOB XapaKTepHbl BA3KOCTb,
NMPOYHOCTb rens, BOgooTAa4a, pmnstpaums, NioTHOCTb
XWNOKOCTW, CMa3blBaroLLMe CBOMCTBA.

Hwxe nepeuncneHbl NPUHUMINANBHO BaXHbIE NX YHK-
LMK, UCMONb3YyeMbIe NPU FOPU3OHTaNbHOM HanpaseH-
HOM 6ypeHuu:

¢ TpaHCnopTMpOBKa NpPoAyKTOB 6ypeHm| Ha NoBepXHOCTb
nocpencTBoM nopgaepXxmBaHMa U BbiIHeCeHUA UX B NMUHUC-

TOM pacTBOpE B KOMbLIEBOW KaHan Mexay CTEHKOM CKBa-
XWHbI 1 CBEPNWMBHON / yCTaHaBNMBaeMon Tpyooi;

* o4YUCTKa OT 6YPOBBLIX O6STOMKOB UK 06SIOMKOB OT pac-
LUMPEHUNST HanpaBeHHbIM Te4YEHNEM XNOKOCTH;

* OXNaXAeHVe NHCTPYMEHTA ANt CBEPEHUSI CKBaXWUH U
3NEKTPOHHOIO 06OPYAOBaHMUSI.

* cMa3sblBaHWe A8 YMEHbLLEHUS TPEHUS MeXay CBep-
NMNbHON / yCTaHaBNMBaEMOWN TPYOOWN 1 CTEHKOW CKBaXM-
Hbl;

* yKpensieHne CKBaXXWHbl, OCOBGEHHO B PbIXJION MU MSr-
KOW no4Be, 3a CYET co3aaHusa hunbTpa ¢ HU3KOW BOAO-
NPOHNLAEMOCTbLIO U MNOJIOXKUTESIbHOIo rmgpaBnmn4eckoro
NaBnNeHusi Ha ee CTEHKW;

* (hMJILTPALMOHHBIV OCAZOK U MONIOXUTENBHOE rMapaB-
NMYecKoe AaBrieHne YMEHbLLIAIOT 3aKyMOPKY CKBaXKUHbI,
npefoTBpaLlaloT o6pasoBaHVe NaCTOBbIX XUOKOCTEN
(Hanpvmep, rPYHTOBbIX BOA) ¥ NOMafaHue ux B Hee.

Onsa metopa MHB BLIGOP CMecu 6ypoBoro pacteopa 1
OaBneHns Nogayv B 3Ha4YMTeNbHOM CTENEHN 3aBUCAT OT
TMNa rpyHTa. MPyHT MOXEeT onpefensaTbCsa Kak KpymnHo-
KOMKOBAaTbIN (NECOK W rpaBuin) n Menkosem (rnvHa, nn/
MeNnKo3eM 1 craHeL). B obLuem cnyyae, ons KpynHo-KOM-
KOBAaTOW MOYBbI MCNONb3YETCA GEHTOHUT, a A1 MenKo3e-
Ma PEKOMEHAYIOTCA NONMMepbl (BO3MOXHO J06aBMEHHbIE
K 6EHTOHMTOBOW OCHOBE).
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Puc. 3. BxogHoe otBepcTue ansi THB 1 UMPKYNSLUMOHHBIV Hacoc ans
6ypoBoro pacTeopa

Mpoknagka Tpy6 ¢ nomMoLLbio TexHonorun MHB BknovaeT
B ceba CoXpaHeHne B He 3aKyNOPEeHHOM COCTOSHUM Npo-
X0[a CKBaXMHbl, Hepe3 KOTOPYI HACKOJIbKO BO3MOXHO
6bICTPO NPOTArNBAOTCA TPYOLI.

Mpoknagka Tpy6 BYLUI BeinonHAeTCs ABYMS METOAAMM:
* «KapTPUOXKHbIN» METOf;
* COOPOYHBIA MeTof (METOA NIMHENHOM KOHCTPYKLMMK).

Ona npoknagku Tpy6 na BYLUIM meTtogom MHB Heobxo-
OVMMO MCMonb30BaTh MMOKME COEAMHEHNSA, KOTOPbIE 06e-
cne4vMBatoT XOpoLLiee pacnpeneneHme 0CeBov Harpy3ku
NN TAHYLLEro yCunus BOKpyr pactpyba u cteona Tpy6bl
N B COCTOSIHUM BblAEPXMNBATb GOMbLUYIO TAHYLLYIO CUMY,
Yem gpyrve sugbl. OHK Tak Xe UMeroT CBO60JHOE Aony-
CTMMOE OTK/IOHEHME COeAMHEHNS C OQHOBPEMEHHbBIM €ro
orpaHu4eHnemM, 6bICTPO 1 NEerko cobmparoTcs Oans «kKap-
TPUOXHOW» YCTAHOBKMW, KOrAa U3OMHYThIA U NPSIMON
y4acToK TPpyb60onpoBOAa OrpaHNYeHsbl.

OpvH 13 pekoMeHayeMbIX TUMOB coeanHeHus ans THB
(«RJ») nokasaH Ha puc. 4.

MoprotoBneHHasa cTpouTenbHas niollaaka n Tpacca ang
6ypeHuns JOSMKHbI BbITb CNPOEKTUPOBaHbI Tak, 4To6bI A0-

nycTumoe oTKnoHeHne Tpy6 na BYLLIN, ykasaHHoe npous-
BOAUTENEeM, NPV MOHTaXe TPYOGHON MNeTn He NpeBbILLAano
Makc/MasibHoro.

O6bI4HO MNIOTHOE rOPU30HTaNIbHOE CBEPJIEHNE MPOXO-

0a CKBaXXMHbl XOPOLLO OrpaHn4nsaeT 60KOBOE ABUXEHNE
Tpy6 1 coefMHeHun. B oTnnyme ot ceapHbIX TPy6onpo-
BOI0B 3aMKOBble coefuHeHus Tpy6 n3 BHLUI ana MHB
noaBwXHsbl. MNpy NpaBmnbHO BbIGPAHHOM paguyce U3ru-
6a CKBaXXWHbI Ans Takmx Tpy6, 6narogaps narunbaroLLemy
MOMEHTY, NpuKnagbiBaemas TAHYyLLas Harpyska co3gaeT
MWHMMasbHOE AOMONHUTENBHOE PacTsHXeHWe A5 CTEHOK
Tpy6 ua BYLUI nnu He co3paeT ero BoobLue.

PekomeHayeTcs fienaTb paguyc noBopoTa nocpeacTsoM

Puc. 4. Cxema coeguHeHus RJ

HECKOJbKUX BbITArMBAHWIA BAOMb OCU C TEM, HYTO6bI He [o-
NyCTUTL BO3MOXHOCTU Ype3mMepHOro nporuéa coeguHe-
HUS! ¥ MPEBLILLEHNSI MaKCUMAITbHOM CUSTbl HATSXKEHMS.

OnbIT NPYMEHEHNSA NOKa3bIBAET, HTO TAroBas Harpy3ka
MeHbLue ang Tpy6bl n3 BULUI, yem ons nonmatuneHoBbIX
Toro xe gnameTtpa. OgHOM U3 NPUYMH 3TOro ABNAETCA TO,
4YTO O6BEMHBIV BEC TAKOW NMYCTON TPyObl 06bIYHO 6IMXKE K
06BEMHOMY BECY PacTBopa, YeM K Becy Tpybbl U3 6onee
nerkoro marepuana.

MosTomy, HopMmasibHas Harpy3ka OT Hanopa O4eHb 4acTo
MOXET 6bITb Masa, YTo NPUBOAUT K YBENUYEHUIO TPEHUs
0 CTEHKM CKBaXWHbI B MOMEHT MPOTArMBaHWS.

Mpwu ycTtaHoBke ¢ nomoLpto NHB 3amMKoBble COeANHEHMS
pacTpy6oB TPy6 AOMKHbI 6bITb OPUEHTUPOBAHBI TaK, YTO-
6bl CBECTU K HYSIO TPEHME BO BPEMS MPOTArMBaHuns. 31o
no3sonsieT 6ypoBON XUOKOCTA 1 BblKansiBaemMoMy Mare-
puany cBo60HO Te4b Yepes rnaaknii KOHTYp pacTpy6oB.
Ha cerogHsaLwHWiA feHb, yctaHoBkK ans MTHB cnocobHbI
npon3soguTb 601bLUYIO TAroByto cuny. CoegnHeHns Tpyo
DOSKHBI 6bITb CNOCO6HBI €€ BblAEPX1BaTh.

BenuumHa Harpy3ku, KOTOpy CMOCOGHbI BbiAEPXMBaTb
Tpy6bl BHLUI, Nnpy BO3AENCTBMM MakCMManbHOW TArOBOW
cvnbl npuBefeHa B Tabnuue 1.

Mocne 3aBepLUeHWsA NpeaBapuTenbHbIX 3Tanos 6ypeHns
LUAPHUPHbBIA COeAUHUTENb NPUKPENIAETCa Mexay 6ypoM
M MEXaHW3MOM BbITArMBaHUSA, KOTOPbIA, TEM BPEMEHEM,
npukpennseTcs Kk pactpyby nepsoi Yactu Tpyobl. Cy-
LLilecTByeT MHOXECTBO BMAOB MEXaHW3MOB BbITArMBaHMS,
Hanpumep, pekomeHayemble Ana Tpy6 nop coegvHeHne
«RJ» n «RJS», npvBegeHbl HMXeE.

Ecnun no4sa nnv 6ypoBor pacTBOp MOryT Bbl3BaTb KOP-
po3uto Tpyb, To TpebyeTcs nx 3awmTa. MHOrouncneHHble
YCTaHOBKM 1 MPOBEPKM oKasanu, 4To Tpy6sl na BYLLI
MOryT 671aronosly4Ho yCTaHaBNMBaTbCs NOMELLEHHbIMU B
NONN3TUIIEHOBBIN PYKaB.
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Ta6nuua 1. CooTBETCTBME MaKCMMAarbHbIX TArOBbIX YCUIUIA U MUHUMalIbHbIX AONYCTUMbIX PaAvuyCcoB 3aKpyrneHus Tpy6onpoBoaa

. MuHMManbHbIA Jo-
JonycTumbin yron § 7
DN, mm Tun coeanHeHns OTKJIOHEHVs B coefu- Ma;ggn;gﬂ;:gemro ';é%;“r";émﬁﬂaﬂgc
HeHun 60onpoBoaa, M
80 RJ 5 70 69
100 RJ 5 87 69
125 RJ 5 100 69
150 RJ 5 136 69
200 RJ 4 201 86
250 RJ 4 270 86
300 RJ 4 340 86
350 RJ 3 430 115
400 RJ 3 510 115
500 RJ 3 670 115
600 RJS 2 860 172
700 RJS 1,5 1000 230
800 RJS 1,5 1110 230
900 RJS 1,5 1260 230
1000 RJS 1,5 1380 230

Puc. 5. MexaHu3m BbITArMBaHus, KOTopbiii nponssoautcs B 000 JITK «CBo60AHbIN COKON»

C He3aHaunTeNbHLIMU N3MEHEHNAMU METOL, /19 TPaHLLEeWn
C BbICOKOW BJTAXXHOCTbLIO [AOMKEH UCMONb30BaTHCA MpU
HanoXeHuu NoNN3TUNEHOBOIO NOKPbLITUA Ha TPYObl N3
BYLUI pansa yctaHosku MHB. TpebyeTca TwaTtensHoe
3aKpensieHne NonuaTueHa Ha rnagkoM KoHue Tpyobl no-
CPeACTBOM HECKOSbKUX 060POTOB JIEHTOM MO OKPYXHOC-
TN Ha paccTosaHun okono 30 cM OT Kpas. JleHTa gormxkHa
npuKnageiBaTbCa U K MeTanny Tpyobl, U K NONNITUNEHO-
BOMY pyKaBy. OTO He MO3BONMT JOMYCTUTL NonagaHve
XXUAKOCTY Nnof NonMaTUIIeH BO BpeMs HaleBaHUs pyKkasa
Ha coegnHeHue Tpy6. HYTo6bl 06e30MacuTb NONMUSTUNMEH
B MecTax coefiMHeHu, Ha o6a KoHLa coefiMHeHunst Tpyo
NAIOTHO HaMaTbIBAETCA MIIACTUKOBAs COEAVHUTENbHASNA
neHTa.

Puc. 6. Cxema mexaHu3Ma BbITArMBaHUA

Mpv NpoBepke NONN3TUEHOBOIO PyKaea, yCTaHOBIEHHO-
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Puc. 7. Mpoknapka Tpy6onposopaa B r. CaHkT-MeTep6ypr auametpom 100 mm

Puc. 9. Mpoknapka Tpy6onposopa B r. iBaHoBO anametpom 150 MM n
Avametpom 300 mm

ro Mo 3TOWN TEXHONOrnn, 61U 06HaPYXEHbI NPEBOCXOA-
Hble peadynstaTbl. [osHblIe 060POThI NIIEHKU MO OKPY>XHOC-
TN Yepes Kaxaple 60 CM NO3BONAIOT 3anepToMy BO34yXy
ncyesaTb B COEANHUTENBLHOM HaxnecTke, Kak TOMIbKO BO3-
HVKaeT rmgpocTaTnyeckoe aasneHne 6ypoBoro pacTeo-
pa, co3fasas paBHOMEpPHOE faBfieHNe BOKPYr TPyObl.
[pyroin meTon KpenneHus 3aknio4aeTcs B NOCTENEHHOM
06epTbIBaHMM pykasa no crnvparny BOKpyr Tpy6bl C NeH-
TOW, HaMaTbIBaeMon Yepes Kaxpapble 30 cM.

YcTaHoBKa Npu ropu3oHTanbHOM HanpasneHHOM 6ypeHnmn
ansa npoknagku Tpy6 n3 BHLUI 06b14HO Ha4MHaeTcs oT
nnowaakun, rae NpUroToBreHa KOHCTPYKLMSA, Henocpes-
CTBEHHO rpaHuyaLlas ¢ MeCToM Bxofa A npoTarveae-
MbIX TPY6. 3TO NO3BONAET HEMEANEHHO NOMECTUTL TPYOY
B CKONb3KMI CMas3blBaloOLLMA pacTeop Ans 6ypeHus 6e3
ee NpoTArMBaHUsA No 3emre, Tak Kak 3To MOXeT noBpe-
OUTb O6LUMBKY.

YcneLuHble yCTaHOBKM TPY6 ¢ MOMOLLbIo TexHonorum MHB
noaTeepannn NPUEMNEMOCTb 3aMKOBbIX COEAUHEHUIA Ana
3TUX Lenen. MNMpenmyLlecTsa UCMONb30BaHNA JAaHHOro
BMaa coeamHeHus Tpy6 n3 BYLUI gns yctaHOBKW MeTO-
nom MHB BknovatoT B cebs:

* 6bICTpas, nerkas cobopka KOHCTPYKLNIA;

* BO3MOXHOCTb «KapTPUIXKHOW» YCTAHOBKU MpW OrpaHu-
YEHHOM U30rHYTOM UJIN NPSIMOM y4acTke Tpy6onpoBoaa;

* OTCYTCTBME OCTATOHHOMO U3MMGHOMO HAMPSXKEHUS B TPY-
6e nocrne NPOTArMBaHWs, KOTOPOE MOXET OTPULIATENbHO
CKasaTbCsi Ha 3KCMIyaTaLMOHHbIX Ka4ecTBax Tpy6onpo-
BOJA;

* BO3MOXHOCTb MCMOMNb30BaHUSA CTaHAAPTHOro AaBfeHns
B Tpy6onpoBoae;

* 3Ha4YUTENbHas NPOYHOCTL MaTepuana npu NnpoTarvea-
HUW 1 BHELUHEN NMOCTOAHHO AENCTBYIOLLEN N NEPEMEHHON
CTaTU4eCKOWN HarpyskKe;

* nyyllee pacnpenesieHne 0CeBON Harpy3kun nnm TaroBom
Cunbl BOKPYr pacTpy6a 1 rnagkoro KoHua Tpy6bl;

* TexXHU4eCkne XxapakTepucTtukm He USMeHAKTCA Npu no-
BbILLEHUN TeMnepaTypbl;

* MNPOYHOCTb MaTtepuasia TakoBa, YTO CO BPEMEHEM OH He
obpeTaeT TPELLUMH 1 He ocnabeBaer;

® BO3MOXHOCTb pasmMeLleHus c 06bIYHO ncnonb3yembiMun
YCTaHOBOYHbIMU OeTanamMu;

* 6OMbLLION AONYCTUMbIA Yron CrubaHns CoefMHEHUN
TpyG;

* OTCYTCTBME HEOHXOAMMOCTU 6anNacTUPOBKK MpU Npo-
TArMBaHun Tpyo.

Komnanma OO0 JITK «CBo6oaHbI cokon» HapaboTana
[OCTaTO4HbI OMbIT A1 MAacCOBOIr0 BHEAPEHWS UCMONb-
30BaHua Tpy6 BYLUI npu ropm3oHTanbHOM HanpaeneH-
HOM 6ypeHMM, OCHOBbLIBAsCb HA MMPOBOM OnbiTe. lNepBbIi
ONMbITHBIN y4acTOK 6bIn NponoxeH B r. CaHkT-MNeTepbypr B
2004 r. gpnametpom 100 MM.

Mo3xe B 2008 r. Tam xe 6ecTpaHLLENHbIM METOAOM Oblis
nponoxeH Tpyéonposog avametpom 300 mm.

B 2005 r. 6bin peannaoBaH NPoeKT B r. KpacHospcke an-
ameTpom 100 mm. B 2006 r. B . ViBaHOBO nponoxunm
Tpy6onposoa auametpom 150 MM, a B 2008 . NpoTAHYnu
220 m no yn. XXugenesa anametpom 300 MM ¢ paboynm
nasneHnem 10 atm.

B Mockse B paiioHe Hosble HepemyLuku B 2007 r. npono-
XEH YyryHHbIA BOJOBO METOAOM CTaTMYeCcKoro B3rioma
cTanbHoOWn Tpy6bl guametTpom 250 MM. MoHTax npoucxo-
Oun npy Temnepartype oKpyxatoLlero sosgyxa ot —10 go
—15°C, npoTshxeHHocTbio 700 m gnameTtpom 300 MM ¢ pa-
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Puc. 10. Mpoknapka Bogosopa B r. Mockea (HoBble YepemyLuku)

604nm pasneHnem 10 aTm.

HaHHbIi MeToa NpeacTaBnseT cobom NPOTAXKY HOBOW
Tpy6bl BHYTPY CTApoW C paspyLueHnemM nocnegHen (pac-
LenneHunem). Ans npoTarMBaHna UCNoNb3yeTcs TAroBoe
YCTPOMNCTBO, paboTatoLlee 0T aBTOHOMHOM MMAPOCTaHUUN.

PaspyLueHune ctaporo Tpy6onpoBoga npons3BoamTCs HO-
Xamu ¥ pacLumMpuTeneM, Npu 3ToM OCTaTKu CTapor Tpyobl
BOABMUBAIOTCS B MPYHT.

B ueHTpe r. Knesa B 2012 r. nponoxeH Tpy60onposof,
arametpom 300 mm 13 BYLLI npoussoactea OO0 JITK
«CB060HbIVN cokon» meToaom MHB.

B 2009 r. nog pekoi AMyp ocyLLieCcTBNEeHa NPOKaaKka ato-
kepa Tpybor guametpom 200 mMm.

M3BecTHbIN MeTof «Tpyba B Tpyb6e» UCMonb3yeTcs ans
3aMeHbl TPy60onpoBoAoOB C YMEHbLUEHUEM MPOXOQHOrO ce-
YeHus (6e3 paspyLLeHua ctapon Tpy6sl). MNpumeHseTcs

BECTPAHLUEVHBIE TEXHONOIu

Inst Tpy60npoBOAOB XONOAHOMO U ropsivuero BogocHaGXe-
HVSI, KAHANU3aLMOHHbIX Y BOLOOTBOASLLMX cucTeM. [aH-
HbIi METOJ, MOXHO WUCMOJIb30BaTh A1l KOMMYHUKaLWA,
MMEIOLLIMX CKBO3HYHO KOPPO3WI0 UK apyrue fedeKTbl.

VMcnonb3oBaHue MeTofa «Tpyba B Tpyb6e» no3sonsier
nNpoTArMBaTh B CTapbI TPYOONPOBOL HOBbLIE YHaCTKM TPyO
ONMWHON B HECKOMbKO COTEH METPOB NPV MUHMMASTEHOM
o6beme 3eMisiHbIX paboT. OH NPUMEHSIETCS, B OCHOBHOM,
NS PEKOHCTPYKLUMM NPAMOSIMHENHBIX Y4aCTKOB TPYy6OMnpo-
BOJOB M BOJOMNPOBOAHbIX CeTen 60MbLIOro AmameTpa.

B aTOM rogy ynanock NposioXuTb YyryHHbIE TPYObl MPOU3-
Boactea OO0 JITK «CB0o60AHbIV COKOJT» HOBbLIM CMOCO-
60M — NpoTArMBaHMEM Yepes 3apaHee NOArOTOBMEHHbIN
KaHan B BMAE NnacTUKOBOW TpyObl 60MbLLEro AnameTpa
noA OXMBJIEHHOW TPaHCNOPTHOW MarmcTparsbio B Yep-

Te ropoga. lNepBbI yH4acTOK ANVMHOM 62 M NOSBUSICSA B

r. CaHkT-lNeTepbypr Ha CUMHOMCKOWN HabepeXXHO peku
HeBa. 3gecb 6b11 NPONOXeHbl TPyObl AMaMeTPOM

1000 MM C 3aMKOBbIM COEIMHEHUEM.

CnoxHocTb cocTosina B TOM, Y4TO TpeboBanock Nposo-
>XUTb TAKOW YYryHHbIA BOJOBOL B YCIOBUSAX CTECHEHHOM
ropofCKoOM 3aCTPOMKW Mof, OXUBNEHHOW TPAHCMOPTHOW
MarucTparsbio, He MepekpbiBas ABMKEHWS, MpU Temnepa-
Type Bo3gyxa Huxe -20 °C.

Ha nogrotoBMTeNnbHOM yyacTke 6binn paspaboTaHbl ABa
KOTNOBaHa (CTapTOBbIA Y NPUEMHbIN), pa3Mepbl UX CTO-
POH OKOMO 6 M, 4TO COOTBETCTBYET ANnHe Tpybhbl. B 3apa-
Hee NOAroTOBMEHHbIA KaHan B BUAE NNACTUKOBOW TPyObl
anameTtpoM 1700 MM MPOTAHYNN NNETb U3 YYTYHHbIX TPY6
anameTtpom 1000 MM C 3aMKOBbIM COeanHEHNEM «RJ»
OnvHon 62 M. Ha naHHOM y4acTke 6bi1 NPUMEHEH «Kap-
TPUOKHBIV» METO 6eCTPaHLLENHON yKnaaku Tpy6onpo-
BOAA: CTbIKOBKA OCYLLECTBMANAach NocnefoBaTenbHbIM
coefiMHeHneM oTAesbHbIX TPY6 N0 Mepe UX NPOTSXKM B

Puc. 11. MopsemHas npoknagka ¢ pa3pyLleHueM cTaporo Tpy6onposoaa
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BECTPAHLLEVHBLIE TEXHONOMM

Puc. 12. Mpoknapka Tpy6b1 B . Kues auametrpom 300 MM

[

Puc. 13. Mpoknapka grokepa avameTtpom 200 mm 3 BYLLI noa pexort AMyp
(r. Xa6aposck)

KaHas.

B 3akntoyeHne npueedemM npumep orpoMHOr0 MUPOBO-
ro onblTa cTponTenscTea Tpybonposofos 13 BYULUI ¢ nc-
nonb3oBaHeM 6ecTpaHLLIENHOro cnocoba.

Ha BbicTaBke «Wasser Berlin» B 2011 r. HemeLkas Kom-
nanus Mosedba MdpadhuHrepa npeseHTosana HoBeiALLYyto
TEXHONOrunio yKnagky Tpybonposofa MeTOAOM BbliAaBAM-
BaHWA. HebbIBasnbIN MHTEPEC BbI3BANO N306pEeTEHNE HO-
BelLLEen TEXHONOrMM MOANMPMLMPOBAHHOIO METOAA Bbl-
JaBNMBaHWA U NPOTArMBaHWS.

Mpu sToM MeTofe cTapas Tpyba nocpecTBOM MeXaHU3-
Ma U cneuunasnbHOM rofioBKU BblAaBNnBaeTCa U3 rpyH-
Ta, a HoBasl Tpy6a M3 BbICOKOMPOYHOro YyryHa 6osbLue-
ro gMameTpa ogHOBPEMEHHO NPOTArnBaeTCs B Ty Xe
Tpaccy. [1ns Takoro Metoa xapakTepHo UCnosb30Ba-
HWe pacTpy6Ho-3aMKoBoro coeguHenns VRS (RJ/RJS).
TexHonorns BolgaBnMBaHUS U NPOTArMBaHUS XxapakTepu-
3yeTcsl BbICOKON 3W(PEKTUBHOCTBIO, ObICTPOTON U 60Sb-
LLIOM 9KOHOMUYHOCTbIO. [loka3aTenbCTBOM 3TOr0 CIYXUT
TOT paKT, 4TO B [epmMaHnn Kax bl rog Takmum crnocoo6om
yKknagbisatoT npumepHo 10000 M Tpy6 pasnuyHoro ama-
MeTpa.

KomnaHus coBMecTHO ¢ BepnunHcknm BogokaHanom m
NpoV3BOANTENSAMM YYTYHHbLIX TPY6 cMornm 6ecnpensT-
CTBEHHO 3aMeHUTb Tpy6y AnameTpom 300 MM Ha 500 mm
Mo TOW Xe Tpacce C MOSHbIM yAaNeHUEM JINLLIHErO FPYH-
Ta 3 6ypoBoro kaHana. pv NOMoLLM HOBEWLLEWN TEXHO-

Puc. 14. Mpumep npoknaaku MeToom «Tpy6a B Tpy6e» auameTtpom 400 MM
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Puc. 15. Mpoknapaka Tpy6 BYLUI B chytnsape B r. CaHkT-MeTep6ypr (2014 1.)

Puc. 16. 3ameHa Tpy6bl MeTOOM NpoAaenuBaHusa auameTpom 300 MM Ha
pvameTp 500 mm BYLLT B r. BepnuHe

norum Tpy6a 6bina 3ameHeHa 6e3 Kaknx-nméo npodnem

B Kparyanwume cpokun. Cama paspaboTtka npeacrasns-

€T cob60 YCTPOMCTBO, KOTOPOE PacCrofioXXEHO Ha PasHbIX
KOHLIax 3ameHsiemoro Tpybonposoga. o kpasm ctaButcs
MexaHun3Mm, KOTOpbIA NpoTarmesaeT Tpyobl. CheumansHas
ronoBka BblJaBNMBaET CTapyto TPyOy; 3Ta rofoBka coe-
OVHSAETCSA C PMMEPOM U LLUHEKOBbIM MUTaTENeM, KOTOPbIW
npo6ypuBaeT KaHan 1 Yepes nNuTatoLLyo Tpyby oTnpasns-
€T rPyHT B YCTPOWCTBO, IAe OH YAANsAeTcs HacoCoM, MNo-
Cre Yero BbIBO3UTCS C MeCTa NPOKNagKu.

BECTPAHLLEVHBLIE TEXHONOM M

MpoeKT cocTosn B TOM, YTOObI 3aMEHUTL CTapbIin TPy6O-
npoBof U3 ceporo 4YyryHa guametpom 300 MM Ha HOBbI
13 BbICOKOMPOYHOro YyryHa guameTtpom 500 mm. Heob6-
XOOMMO OblS10 YBESIUHUTL MPOMYCKHYIO CMOCOBHOCTD, Tak
Kak cTapbli Tpy60onpoBog He Mor 06ecrneymTb CTaHLMIo
[OCTaTO4HbIM KONM4eCcTBOM BoAbl. M13-3a TOro, 4To OH
nposeran nof 4acTHbIM BNafeHneM, NpuHAIM peLueHne
npoknagbisatb TPYy6y METOAOM BbiAaBNMBaHMA U NPOTS-
rMBaHmA, 4To6bl He co3aaTthb NPobsiem BnagesbLy 3emsu.

[ns 6onbLuent 3awmnTbl TPYObI YBENNHUAN CION 3aLLUTHO-
ro NoKpbITMa o 60 Mm. 3TO caenano ee NofHOCTLIO Lm-
nMHApu4eckon. Takune Tpyobl 06bIYHO yCTaHaBNMBAIOT B
rPYHTbI C NOGOW CTEMEHbIO arpeccuBHOCTU. YTo KacaeTcs
cTaporo Tpy6onpoBofa, TO U3-3a TOro, YTO OH Mponexarn
B 3emrie 6onbLue 60 neT, ero He06xoaMMO 6bINIO YKpe-
NUTb Nepeg BbigasnnsaHmem. [ing 3Toro BHyTPb HEro
npoTaHynu Tpy6y MNMBX, KOTOPYO YKpenunm Ha pacnopkax,
a KOJbLIEBOW 3a30p B 7 MM 3anunu LemeHTom. bes Bes-
KMX Npo6riem cTapbii Tpy6onpoBo4 U3BMEKN U3 FPYHTA.
O6110MKM YyryHHOW Tpy6bl 1 MNBX 6b1nn yaaneHs! 1 Bbl-
Be3eHbl. DMHanbHbIM AENCTBUMEM CTano nNogcoeavHeHne
HOBOrO y4acTKa, 3acbInka fiM, rae CToaM yCTaHOBOYHbIE
KOMMJEKCbI 1 BOCCTAHOBIIEHNE MPYHTOBbIX NOBEPXHOCTEMN.

Kak utor, HoBasi Tpy6a nponoxeHa ¢ MMHUMalbHbIMW 3a-
Tpatamu 1 B KpaT4anwume cpoku. B 6ygyLiem koMmnaHms
HafeeTcs ynyywmnTb pa3paboTKy KOMMeKca 1 UCrnosb-
30BaTb BaKyyMHbIE TEXHONOrMM NpPU yaaneHum rpyHTa na
6ypoBOro kaHana.
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