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N300peTeHne OTHOCUTCS K  HedTerazoBoii
MIPOMBIIIICHHOCTH U MOXET OBITh HMCIOIB30BAHO
nnst 3abypuBanusi O00koBbIX cTBOJOB (BC) wu3
paHee TIPOOYpPEHHBIX OOCAKECHHBIX CKBAXKHH U UX

KperjIeHus C  CO30aHMeM  IepMETUYHOIO
COSMHEHHS  JOTOJHUTEIBHBIX  CTBOJIOB  C
ocHOBHBIM.  [lpu  ocymiecTBieHMH  crocoba

3a0ypuBalOT M KpemsiT OCHOBHOH CTBONI [0
MIPOEKTHOW TJIYyOMHBI, TOCIE 4YEero PpacCIIUpPSIOT
CTBOJI  BBIPE3aHHWEM  MWHTepBajga  obOcagHOMN
KOJIOHHBI OCHOBHOTO CTBOJAa C IIOJly4E€HUEM
BEpXHEH UM HIKHEM YacTe OCHOBHOI'O CTBOJIA.
ITpousBoast LEMEHTUPOBAHNE UHTEpBaja
paciMpeHHus1, pa30ypuBaHUe LEMEHTa B UHTEPBAIE
paclpeHus: ¢ CO3JaHUEM COOOILEHUsI BEpXHel U
HUKHEN qyacTen OCHOBHOTO CTBOJIA c
ONHOBPEMEHHBIM  DACLIMPEHUEM  IUAMETPOM,
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TIPEBBIIIAIOMMM BHYTPEHHUI AuaMmeTp oOcamHoi
KOJIOHHBl Ha TOJIIMHY CTEHKH JUIMHHOTO
3JIEMEHTA  ONOPHOW  IUIMTHL 3abypuBaior
JIOTIOJTHUTEIIBHBIA CTBOJI C YCTAHOBKOW CBEMHOI'O
KJIMHA-OTKJIOHUTEIISL. N3Bneuenne KJIMHA-
OTKJIOHUTENS IPOU3BOIAT IO CIycKa OIIOPHOM
IJINTHI, KOTOPYIO OPUEHTHPYIOT BO BpEMs CITycKa
B CKBAXWHY MO reousnyeckuM mpudopam,
YCTaHABIMBAIOT M  TIEPMETUYHO  (PUKCUPYIOT
pacmpeHreM Tak, 9YTOOBI OOKOBOE OTBETBIICHHE
ONMOPHOM  IUIMTBI  OBUIO  pasMEIIEHO B
JIOTIOJTHUTEIILHOM ITo3Bonster
MIPOU3BOJUTE CTPOUTENBCTBO  JOMOTHUTEIBHBIX
CTBOJIOB M3 OOCaXEHHBIX 3KCIUTyaTalMdOHHOI
KOJIOHHOW CKBaXMH C COXPAHEHHEM IPOXOAHOIO
CCUCHUSI OCHOBHOI'O CTBOJIa 0€3 3HAYUTEITBHOTO
YMEHBLIEHUS JraMeTpa JIOTIOJIHUTEIBHOIO
CTBOJA. 6 UJL.
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(54) CONSTRUCTION METHOD OF ADDITIONAL SHAFT IN WELL

(57) Abstract:

FIELD: mining.

SUBSTANCE: at implementation of the method,
the main shaft is drilled and fixed till design depth;
after that, the shaft is enlarged by cutting-out a
casing string interval of the main shaft so that
upper and lower parts of the main shaft are obtained.
Enlargement interval is cemented; cement is drilled
at enlargement interval with creation of interaction
of the upper and lower parts of the main shaft with
simultaneous enlargement of the diameter exceeding
inner diameter of the casing string by wall thickness
of long element of the support plate. An additional

Crp.: 2

shaft is drilled and a removable diverting wedge is
installed. The diverting wedge is removed prior to
lowering of the support plate that is oriented during
lowering to the well as per geophysical instruments,
installed and rigidly fixed by enlargement so that a
side branch of the support plate can be arranged in
the additional shaft.

EFFECT: possibility of performing construction
of additional shafts out of wells cased with a
production string so that flow passage of the main
shaft is maintained without considerable reduction of
diameter of the additional shaft.
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M3o0peTeHne oTHOCUTCS K 00JTACTH OYPEeHMS U KAIIUTAIbHOTO PEMOHTA HEPTSIHBIX
ra3oBbIX CKBA)XMH, & UMEHHO HUCIIOJIb3YeTCs 1M1 3a0ypuBaHus 00KoBbIX cTBOJIOB (BC) u3
paHee MPOOYPEHHBIX 00CANKEHHBIX CKBAXKUH U UX KPETUJICHUS C CO3IaHUEeM IepPMETUUHOTO
COEIMHEHUS JOTIOJTHUTENIbHBIX CTBOJIOB C OCHOBHBIM.

M3BecTHO yCTpONCTBO TPEXCTBOIbHAS CKBAKMHA C OTACIIbHBIMU HATPABISIONIUMUA
Oyiokamu 1711 OypoBOI KOMIIOHOBKM U 00caHbIX TPpYyO (mateHt US 4415205, MIIK 7
E21B 43/28, 29/06, orty6:1. 15.11.83 1.), BKIIFOYAOIIEE CTPOUTEIIHCTBO OCHOBHOI'O CTBOJIA U
KpEerIeHUe ero 00caJIHON KOJIOHHOM, UMEIOIIIel KaK MUHUMYM JBa JIETKOJIOCTYITHBIX
y4acTKa, NPeACTaBIISIIOIIME COOOM OKHA, HAXOSIIMECS Ha PA3IIMYHON BBICOTE 11O
BEpPTUKAJIU, U BHYTPEHHEE COBMEIIIAOIIIEE 3aXBAThIBAIOIIEE TPUCITOCOOICHHUE,
MOCIeI0BaTeIbHOE OypeHHe KaXI0r0 U3 OOKOBBIX CTBOJIOB, IPU ITOM IO KpaliHel Mepe 1Ba
U3 YIIOMSIHYTBIX BbIIlIe OOKOBBIX CTBOJIA OypsTCS Yepe3 IBa YIIOMSHYTHIX BbIIIIE OKHA
COOTBETCTBEHHO, CHAauaJIa 4epe3 HUKHEEe OKHO, B MIPOLECCE YEro HAMPABIISIONIMI OJI0K JIs
OypOBOI1 KOMIIOHOBKHM CHEIIISETCSl C COBMEIIAIOIIMM 3aXBAThIBAIOIIUM ITPUCIIOCOOTIEHUEM
JUISl OPUEHTUPOBAHUS KOMIIOHOBKY HU3a OypUIIbHOM KOJIOHHBI, KPOME 3TOT0, CITyCK
MHOTOTPYOHOTr'O HAITPABJISIIOIIEr0 OJIOKA B OCHOBHOM CTBOJI C OJTHOM 00CaHOM KOJIOHHOM
JUTSL KaKI0TO OOKOBOTO CTBOJIA, IIPY 3TOM YIOMSIHYTBIN BBIIIE HATIPABISIOMINN OJIOK
CLIETUJISIETCS] C COBMEIIAIOIIMM 3aXBaThIBAIOIIUM MTPUCTIOCOOICHUEM, HATTPABIIsIsl 0OCaIHbIe
KOJIOHHBI B COOTBETCTBYIOIIME OOKOBBIE CTBOJIBI U UX IEMEHTUPOBAHMUE.

Henocratkamu ycTpoHCcTBa TPEXCTBOIBHOM CKBAKUMHBI C OT/IEIbHBIMU HAIIPABIISIOIIMMHU
O110KaMHM 1711 OypOBOIl KOMITOHOBKH U OOCA/THBIX TPYO SIBJISIFOTCSI:

- CJI0O)KHOCTh KOHCTPYKIUN YCTPOUCTB JJIsI OCYIIECTBIIEHUS ClIOCO0a CTPOUTETHLCTBA
JIOTIOJIHUTEILHOTO CTBOJIA B CKBAXUHE U €€ IKCIUTyaTalUK;

- He 00eCreurBaeTcsl BO3MOXKHOCTh CTPOUTENBCTBA JOMOIHUTEIHHOTO CTBOJIA
HEO0OXOIMMOT'0 TMaMeTpa, MO3BOJISIONET0 3(h(EKTUBHO IKCILTYaTUPOBATH BCKPBITYIO
3aJIeXb HETH WM Ta3a, U3 OCHOBHOTO CTBOJIA BOBMOKHO 3a0ypHBaHHE HECKOIbKHUX
JIOTIOJTHUTENBHBIX CTBOJIOB C KPATHO YMEHBIIEHHBIM AUAMETPOM (M3 00CaTHOM KOJIOHHBI
nuaMmeTpoM 9 5/8 mroriMa OypsITCs TOMOJIHUTEIbHBIE CTBOJIBI TMAMETPOM 3 IroiiMa);

- HEBO3MOKHOCTb CO3JaHUSI TEPMETUYHOTO COETMHEHUS] XBOCTOBHUKA JOMOJIHUTEIIBHOT O
CTBOJIA ¢ 00CagTHOM KOJIOHHOM OCHOBHOI'O CTBOJIA CKBAKUHEIL,

- CIIOCOOBI U 00OPYIOBAHUE AJISI X OCYIIECTBIEHUSI IPUMEHUMBI TOJIBKO ITPU
crpoutenbcTBe HOBbIX M3C 1 He TTO3BOJISIIOT OCYIIECTBIIIThH 3a0ypuBaHue
JIOTIOJTHUTENIBHOT'O CTBOJIA U3 CYILIECTBYIOLIMX CKBAYKUH.

- CJI0KHOCTh OYMCTKM YCTAHOBOYHBIX MECT IO/ Cb€MHBIN KIIMH U YCTPONCTBA JJIs1
aJIPECHOTO BXOJIa B IOTIOJIHUTEIbHBIN CTBOJ IIOCIIE IEMEHTUPOBAHHUS 00CaIHON KOJIOHHBI
OCHOBHOT'O CTBOJIa CKBA)KUHBI.

Hawubomnee 61M3KkUM yCTPOUCTBOM K HACTOSIIIEMY U300PETEHUIO TTO TEXHUYECKOM
CYLIHOCTH U JOCTUTAEMOMY IIPU UCIIOJIb30BAHUU TEXHUUECKOMY PE3YJIbTATy SIBISIOTCS
OIOpHas TJIMTA [ OypeHHUs: U 00yCTPONCTBA CKBAXKUH U CITOCOO €€ UCTIOIb30BaAHUS
(matenT RU Ne2186190, MIIK 7 E21B 7/08, ony6s1. bro. Ne21 ot 27.07.02 r.), BKItO4aroII1e
OypeHue MepBOro CTBOJIA CKBAXKUHBI U PACIIMPEHHUE €ro HIKHEN YacTH MO TUaAMETDY,
KpEeIJjIeHUE ero nepBoi 00caaHoi TpyOoOit, OCHAIIICHHON B HUKHEN YaCTH OIIOPHOM TIJIMTOM C
JIBYMS ITOJIBIMH 3JIEMEHTaMH, KOTOPbIE PA3MEIIAIOTCS B PACIIMPEHHON YaCTH IIEPBOTO
CTBOJIa, PACIIMPEHHE MTOJIBIX JIEMEHTOB, YCTAHOBKY YUIICTOKA UJIM OPUEHTHUPYIOLIETO
KyJayKa B IIEPBOM I1OJIOM 3JIEMEHTE OMOPHOM IIJIMTHI, OypeHHe NepBOro GOKOBOIro CTBOJIA
(BC) uepe3 BTOpOLi MOJIBIN 3JIEMEHT OMTOPHOM IUIUTHI U KPEIJIEHHUE €ro KOJIOHHOM-
XBOCTOBUKOM, TIOCJI€ 3TOI'0 YCTAHOBKY YUIICTOKA WA OPUEHTUPYIOIIETO KyIauKa B
CIIeYIOIINIA TTOJIBIN 3JIEMEHT, OypeHUe Yepe3 MepBbIii oIk 35ieMeHT BToporo bC u ero
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KPEIUIEHUE KOJIOHHOH-XBOCTOBUKOM.

HenocratkaMu U3BECTHBIX OMOPHOM IIIUTHI AJ1s1 OypeHUs] U 00yCTPONUCTBA CKBAXUH U
croco0a ee UCTIOIb30BaHUS SIBIISIOTCS:

- 3HAUUTEIbHOE YMEHbIIIEHHE JUaMeTpa OOKOBBIX CTBOJIOB OTHOCUTEIIBHO OCHOBHOTO;

- HEOOXOIUMOCTh KPATHO PACIIUPSATH MECTO YCTAHOBKU OMOPHOI TIUTHI, YTO
COTIPSIKEHO C OOJIBIIMMU TPYIHOCTSIMH;

- HEBO3MOJKHOCTb UCITOJIb30BAHUS IIPU CTPOUTEIBCTBE JOMOTHUTEIbHBIX CTBOJIOB U3
CYILIECTBYIOILIMX CKBAXKWH;

- HEOOXO/IUMOCTh BBIOYPUBAThH LEMEHT U3 MOJIBIX 3JIEMEHTOB OMOPHOM IIJIUTHI MOCTIE €€
LEMEHTUPOBAHMUSI.

TexHUYeCKMMU 3aJa4yaMu IPEAIoIaraeMoro n300peTeHust IBISI0TCS CO3/IaHue Cr1ocooa,
MO3BOJISIONIETO MPOU3BOIUTH CTPOUTEIBCTBO JIOMOJHUTEIBHBIX CTBOJIOB U3 00CAKEHHBIX
3KCIUTyaTALMOHHON KOJIOHHOM CKBAXUH C COXPAHEHUEM MPOXOIHOTO CEYEHUSI OCHOBHOTI'O
cTBOJIa 0€3 3HAUMTEIIbHOIO YMEHBIIEHUS IUAMETPa JOMOIHUTEIBHOIO CTBOJA, a TAKKE
CHW)XEHUE 3aTpaT Ha CTPOUTEIILCTBO MHOT03a00MHBIX CKBAXKHUH.

TexHuueckue 3a4a4u PerarTcsi CiocoOOM CTPOUTENBCTBA JOTIOJIHUTEIBHOTO CTBOJIA B
CKBa)XMHE, BKJIIOYAIOIIUM OypeHHe OCHOBHOTO CTBOJIA U KPEIJIEHUE ero o0ca Hom
KOJIOHHOH, PaclIMPEHNE CTBOJIA B 30HE CTPOUTEIBCTBA JOTIOJHUTEIIBHOTO CTBOJIA, CITYCK,
paclMpeHre JaBIEHUEM U KPETJIEHUE ONMOPHOM TJIUTHI C OTBETBJIEHUEM 10/
JIOTIOJTHUTENIbHBIN CTBOJI, IEMEHTUPOBAHUE PACHIMPEHUs CTBOJIA, OypEHUE TOMOIHUTEIBHOT O
CTBOJIA U €r0 KPEILICHHUE.

HoBbIM siBiIsIeTCSI TO, YTO OCHOBHOL CTBOJI OYPSIT U KPEMSIT A0 MPOESKTHOM ITyOUHBI,
MIPOU3BOAAT PACHIMPEHUE CTBOJIA BhIPE3aHUEM UHTEpBajia 00CaIHONM KOJIOHHBI OCHOBHOI'O
CTBOJIA C TOJIYYEHHEM BEPXHEN U HIKHEN YacTell OCHOBHOT'O CTBOJIA, IEMEHTUPOBAHUE
MHTEpBAJIa PACIIMPEHUs 00caIHON KOJIOHHBI, pa30yprMBaHUE UEMEHTA B UHTEpBAJie
pACIIMPEHHUSI C CO3/TaHUEM COOOIIEHUS] BEPXHEN U HUKHEN YacTeif OCHOBHOT'O CTBOJIA C
OJHOBPEMEHHBIM PACIIMPEHUEM JTUAMETPOM, IIPEBBIIAIOIIMM BHYTPEHHUIA TUAMETP
00CcaIHOM KOJIOHHBI HA TOJIIMHY CTEHKH JJIMHHOTO 3JIEMEHTA OIOPHOM IJIUTHI,
3a0ypuBaHue U OypeHue NOMOTHUTEILHOTO CTBOJIA C YCTAHOBKOM CheMHOT'O KJIMHA-
OTKJIOHUTEJISA, & U3BJICUECHUE KIIMHA-OTKJIOHUTEINS IIPOU3BOIAT A0 CIIyCKA OIIOPHOM IJIMTHI,
KOTOPYIO OPUEHTUPYIOT BO BpeMs CIIYCKa B CKBKMHY I10 reo(pu3nIeckuM mpudopam,
YCTAHABIMBAIOT U TEPMETUYHO (PUKCUPYIOT PACIIMPEHUEM TaK, YTOOBI OOKOBOE
OTBETBJIEHUE OMIOPHOM IUIMTHI OBLIO Pa3MEILEHO B JOMOJHUTEIbHOM CTBOJIE.

Ha ¢wur.1 mokazano paz0yprBaHue IeMEHTa B 30HE PACIIMPEHUS C CO3TAHUEM
COOOIIIEHUSsT BEpXHEH U HWKHEN YacTel OCHOBHOTO CTBOJIA TUAMETPOM, MPEBBIIIAOIINM
BHYTPEHHUH TUaMeTp 00CaTHOM KOJIOHHBI HA TOJILIMHY CTEHKH JJIMHHOIO 3JIEMEHTa
OIIOPHOM IIJIATHI (pa3pes).

Ha ¢wur.2 nokazano OypeHue TOMOJHUTEIHFHOT'O CTBOJIA CO CheMHOTO KJIMHA-
OTKJIOHUTEIS (pa3pes).

Ha ¢wur.3 nmokaszana onopHasi rimTa 4J1si CTPOUTEIBCTBA JOTIOJHUTEIBHOTO CTBOJIA B
CKBaXUHE (pas3pes).

Ha ¢ur.4 nmokazan paspe3 A-A Ha ¢uwr.1.

Ha ¢wur.5 mokazan paspes b-b Ha ¢ur.1.

Ha ¢wur.6 mokaszaHbl ycTaHOBKA U repMeTUYHast (PUKCALMs pACIIMPEHUEM OTTOPHOM TUIUTHI
C pa3MellleHueM OOKOBOT'O OTBETBIICHHS IIJIMTHI B JOTIOJIHUTENIBHOM CTBOJIE (pa3pes).

Crioco0 peanuzyercs B Cleayoled Mocae10BaTeIbHOCTH.

Bypst ocnoBHoM cTBOA 1 (ur.1, 2, 6) 10 MPOEKTHOM IITyOUHBI U KPEMsT ero o0caaHoM
KOJIOHHOM 2. [IpOoU3BOAST paciiupeHre OCHOBHOI'O CTBOJIA | BbIpEe3aHUEM MHTEpBAaA 3

Crtp.: 4
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00CcaHOM KOJIOHHBI 2 OCHOBHOTO CTBOJIA | YCTPONUCTBOM JIj1sl BBIPE3aHUS Y4ACTKa KOJIOHHBI
TpyO B CKBaXkuHe (CM., HarpuMep, mateHT PD Ne2110665 - Ha ¢wur.1 He moka3zaHo) ¢
nojiyueHueM BepxHel 4 (ur.1, 2, 6) u HIKHEH 5 yacteli ocHoBHoro ctBoiia 1. [Tocne aToro
LHEMEHTUPYIOT UHTEPBaJ 3 pacirpeHus ocHoBHOro ctBoiia 1. [Tocne oxupanus
3aTBEpACBAaHUS IIeMEHTa 6 ero pa30ypuBaroT 10JI0TOM 7 (ur.l moka3aHO YCIOBHO) B
unTepBaie 3 (dur.1, 2, 6) pacliupeHust ¢ CO3AaHUEM COOOIIeHUs BEpXHEN 4 U HUXKHEH 5
4acTeW OCHOBHOTO CTBOJIA 1 C OJTHOBPEMEHHBIM PACIIIMPEHUEM PACITUPUTENEM & (CM.,
Hampumep, mateHT PD Ne2117747 - Ha ¢ur.1 mokasaH yCIIOBHO) TUAMETPOM,
MPEBBIIAIOIIUM BHYTPEHHUN TUaMeTp o0caIHOM KOJOHHBI 2 (ur.1, 2, 6) HA TONIIUHY
CTEHKHU JUIMHHOTO 3JieMeHTa 9 (pur.3-5) onopHott muTel 10 (dur.3-6). [Tpu atom
dbpesepyroT yuactku 11, 12 (¢ur.1, 2, 6) mmmnOM 0,5-1 M 00caHOM KOJTOHHBI 2 BepxHel 4 1
HW)KHEHR 5 yacTel OCHOBHOTO CTBOJIA 1.

3aTteM B UHTEPBAJI 3 PACIIMPEHUS IPOU3BOISAT CITYCK U OPUEHTUPOBAHHYIO YCTAHOBKY
ChEMHOT'0 KJIMHA-OTKJIOHUTENS 13 (cM., Hammpumep, maTeHT PD Ne2414580 - ¢ur.2), ¢
KOTOPOT'0 MPOU3BOIT OypeHue JOMOTHUTENbHOTO cTBoA 14. M3BIeKaroT KiIMH-
OTKJIOHUTENb 13 ¢ MOMONIBIO YCTPONCTBA JJIs1 U3BJICUEHHUS KJIMHA-OTKIIOHUTENS (CM.,
Hampumep, nateHT PD Ne2415250 - Ha ¢ur.2 He oKas3aHo).

ITocne aToro B MHTEpBAI 3 paclIMpPEHUs Ha CITyCKHOM MHCTPYMEHTE, HAIIpUMEp, Ha
MOCaJI0OYHOM TOJIOBKE, HA pa3BajblieBaTene-kaaubpaTope (cM., HampuMep, nateHT PO
Ne1782079 - Ha ¢ur.6 He TOKA3aHO) U T.JI. IPOM3BOJIAT CITYCK OMOpHOM IIUTHI 10 (¢pur.3-6),
He goxons 1,5-2 M 10 TOMOIHUTEILHOTO cTBoa 14 (dur.2, 6). OpUESHTUPYIOT C ITOMOIIBIO
reousnveckux NpudbopoB onopHyIo mwiuTy 10 (¢ur.3-6) Tak, 4ToOsl OTBETBICHUE 15 (PUr.6)
pacmoiarajaoch 1o HalmpaBJICHUIO TOMOJTHUTEILHOTO cTBoA 14 (dur.2. 6). Co3gaHnem
BHYTPEHHETO W30BITOYHOT'O JABJIEHUS HAUMHAIOT BBIMPABIISITh ONMOpHYIO Tty 10 (¢ur.3-
6), OIHOBPEMEHHO IMPOU3BO/ISI JOCIYCK €€ Ha ckopocTH 0,5 M/C, Tpu 3TOM OTBETBJICHUE 15
(¢ur.6) BXOAUT B TOTIOJTHUTEILHBIN CTBOJ 14 1 ontopHas mmTa 10 moIHOCTBIO,
BBIIIPABIISISACH, 3AKPEILIIETCS B UHTEPBAJIE PACIIUPEHHUS 3, IPUUEM €€ BEPXHsIS 4acCTh
pacnionaraercsi B yyactke 11, a HUXKHSS - B yuacTke 12 00caiHOM KOJIOHHBI 2 BEpXHel 4 U
HUWKHEN 5 yactel OCHOBHOTO cTBoJjia 1. [Tocie 3Toro oTcoeIMHsII0T CyCKHOM MHCTPYMEHT U
MPOU3BOIST MPUBAIBIIOBKY JIMHHOTO 35ieMeHTa 9 (¢pur.3-6) Kk ocHoBHOMY cTBOIY 1 (¢ur.6),
3aXBaThIBAIOT OamMak 16 (Ha ¢ur.3 rmokas3aH yCIIOBHO - CM., HAIIpUMep, mateHtT PD
Ne2172387 vnu nateHT PD Ne59695) u u3BIIEKaIOT €ro Ha MMOBEPXHOCTh, TMOO OH
pazdupaercs ¥ majgaeT Ha 3a00i. M3BjIeKaloT MHCTPYMEHT Ha MOBEPXHOCTh. 3aTEM
MIPOU3BOJAT CIIYCK B CKBAKMHY U3BJIEKAEMOI'0 KJIMHA-OTKIIOHUTEIIS C POJIMKOBBIM
pa3BanblieBaTeneM (Ha GUr.6 He MOKa3aHo), yCTAHABIMBAIOT €T0 B OCHOBHOM CTBOJIE |
(¢ur.6) TakuM 00pa3oM, UTOOBI kKeJI0O KIIMHA HaXOIUIICS HAITPOTHUB BXO/a B
JIOTIOJIHUTENbHBIN CTBOJ 14, OTCOEAMHAIOT pa3BAJIbLEBATENb U IIPUBAIBLIOBBIBAIOT
OTBETBJICHUE 15 B TOMMOJTHUTEILHOM cTBOJIE 14. 3axBaThiBaroT O6ammak 17 (Ha ¢ur.3
[OKAa3aH YCIIOBHO) U U3BJIEKAIOT €r0 Ha MTOBEPXHOCTb, JIMOO OH pa3z0oupaeTcs U nagaeT Ha
3a00i1. KperieHre JOTOTHUTENIBHOTO cTBOIA 14 ((hUr.6) Mpou3BOIAT MIEIEBBIM (GHUIBTPOM
(Ha ¢ur.6 He TOKA3aHO) C MOABECKOM €ro K HIWKHEMY KOHIy OTBeTBJIeHUs 15 (¢dur.6), mudo
KOJIOHHOM TPOUIBHBIX TPYO (CM., Harmpumep, nateHT RU Ne2079633 - Ha ¢ur.6 He
MOKAa3aHo). 3aTEM U3BIIEKAIOT KIIMH-OTKJIOHUTEIb Ha TIOBEPXHOCTD.

B cniyyae He0OX0AMMOCTH KPEIJIEHUsT JOTIOJTHUTENbHOTO CTBOIA 14 LEMEHTUPYEMBIM
XBOCTOBUKOM (Ha (hur.6 He TOKa3aHO) IPUBAJIBIIOBBIBAIOT OTBETBJICHME 15 (ur.6) (kak
OIMCAHO BBILIE) U U3BJIEKAIOT KIIMH-OTKIOHUTENDb U3 CKBaKMHBI. CITyCK M BBOJI XBOCTOBHKA
B JIOTIOJTHUTEIBHBIN CTBOJI 14 MPOU3BOIAT C MOMOIIBIO CAMOOPUEHTUPYIOIIETOCS
YCTPOMNCTBA JJIsI MHOTOCTBOJIbHOM CKBaXXUHBI (CM., Harpumep, nateHT RU Ne76675 -Ha
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¢ur.6 He MOKa3aHO), MOCJIE YeTO IMPOU3BOIAT KPETUICHUE JIOTIOJTHUTEILHOTO CTBOIA 14
LIEMEHTUPOBAHHUEM XBOCTOBUKA IO CTAH/IAPTHON TEXHOJIOTHUH.

JlanHoe u300peTeHne MO3BOJISIET MPOU3BOIUTH CTPOUTEIHCTBO JOTIOTHUTEbHBIX
CTBOJIOB M3 00CAKEHHBIX IKCIUTyaTAMOHHON KOJIOHHOM CKBAXKUH C COXPaHEHHUEM
MPOXOHOTO CEYEHUSI OCHOBHOT'O CTBOJIA O€3 3HAUMTEIIbHOTO YMEHBIIICHUS TUaMeTpa
JIOTIOJIHUTEILHOTO CTBOJIA, & TAK)KE CHU3UTH 3aTPaThl HA CTPOUTEIIBCTBO JTOMOJIHUTEIbHBIX
CTBOJIOB.

dopwmyia n3o0peTeHus

Cniocob cTpouTenbCTBA HOTOJHUTEIBHOTO CTBOJIA B CKBAXKMHE, BKITIOUAIOIINN OypeHue
OCHOBHOT'O CTBOJIA U KPEIJIEHUE ero 00caHON KOJIOHHOM, PaCIIMPEHUE CTBOJIA B 30HE
CTPOMTENbCTBA JOMOJHUTEIBHOTO CTBOJIA, CIYCK, pACIIMPEHUE JABJICHUEM U KPEIUICHHUE
OTMOPHOM TIJIMTHI C OTBETBJICHUEM IO/ JOTIOJTHUTEIbHBINM CTBOJI, [EMEHTUPOBAHUE
pacimpenust CTBoJIa, OypeHre TOMOTHUTEIHFHOTO CTBOJIA U €T0 KPEIUICHUE, OTIIMYAIOIIUICS
TEM, UTO OCHOBHOM CTBOJI OYyPSIT U KPEISIT 10 MPOEKTHOM TNTyOUHBI, pACIIUPEHHUE CTBOJIA
MIPOU3BOAAT BBIPE3aHUEM UHTEpBajia 00caHON KOJIOHHBI OCHOBHOI'O CTBOJIA C MOJy4YeHUEM
BEpXHEW U HUXKHEW 4acTell OCHOBHOTO CTBOJIA, IEMEHTUPOBAHUE HHTEPBAIA PACIIUPEHUS
00caIHOM KOJIOHHBI, pa30ypuBaHUe LIEMEHTA B MHTEPBAJIE PACIIMPEHUS C CO3TAHUEM
COOOIIIeHUS BEpXHEN U HUKHEN YyacTell OCHOBHOI'O CTBOJIA C OTHOBPEMEHHBIM pacClIipeHUEM
MAaMETPOM, TIPEBBIIIAIONIMM BHYTPEHHUI AUaMeTp 00CaHOM KOJIOHHBI Ha TOJIIUHY
CTEHKH JUITMHHOT O 3JIEMEHTA OMOPHOM IUIUTHI, 3a0yprBaHue U OypeHUe TOTTOTHUTEITHLHOTO
CTBOJIA C YCTAHOBKOW ChbEMHOTO KJIMHA-OTKJIIOHUTENIS, 4 U3BJIEUCHUE KIIMHA-OTKJIOHUTEIS
MIPOU3BOAT 10 CITyCKA OTMIOPHOM IUIUTHI, KOTOPYIO OPUEHTUPYIOT BO BpeMsi CITyCKa B
CKBa)XUHY IO reo(u3n4eckuM mpudopam, yCTaHABIUBAIOT U T€PMETUYHO (GUKCUPYIOT
paciMpeHreM Tak, YTOObI OOKOBOE OTBETBJICHUE OMTIOPHOM IUIUTHI OBLIO pa3MEIICHO B
JOTIOJTHUTEIIHHOM CTBOJIE.
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