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MOPOJIOPA3PYIIAIOIIMIA MHCTPYMEHT
B TOPU30HTAJIbHO-HATIPABJIEHHOM BYPEHUH

Paccmompenvr  munwvi  Oypogvix  10namox,  NpUMEHAEMbIX 8  20PU3OHMANLHO
HanpasienHom OypeHuu.
Knroueswie cnosa: copuzsonmanvronanpasientoe 6ypetue, 6ypoas 10namxa, 6ypoeas 20J108Ka.

BypHoe pa3BuTHe TOPOAOB M MPOMBINIICHHBIX MPEANPUATUN TpeOyeT HHTEHCHBHOTO
CTPOUTENHCTBA MOA3EMHBIX KOMMYHHKAITMI Pa3IMYHOTO HA3HAYCHHS B OKCTPEMAIBHBIX YCIOBUSX.

VYka3aHHyI0 MpoOIieMy MOKHO PEIINTh MyTEM BHEAPEHUS COBPEMEHHBIX OECTpaHIICHHBIX
TEXHOJIOTHMH  TPOKJIAJAKH TMOJ3EMHBIX KOMMYHHKAIMH, TO3BOJSIONIMX MPOKIAIBIBATh |
PEMOHTHUPOBATH MOA3EMHBIE KOMMYHUKAIIMK PA3IMYHOTO HAa3HAUeHUsl 0€3 BHEIIHUX YKCKaBaIlHil ¢
MCIIOJIb30BAHUEM TEXHUKU M TEXHOJIOTMH HAMPABICHHOTO TOPU3OHTANBHOTO OypeHusi. OCHOBHBIC
MIPEUMYIIECTBA ITUX TEXHOIOTHH 3aKITI0YAIOTCS B CIEAYIOIIEM:

® CYIIIECTBEHHO COKPAIIIalOTCA CPOKH BHITIONHEHUS paOOT U 3aTpaThl HAa HUX;

® COXPAHSIOTCSI BCE OOBEKTHI ONAroycTpOWCTBA, O3EJCHEHHS M Malble aApXUTEKTYpPHBIC

¢dbopMeI o Tpacce OypeHus;

® ICKITIOYAIOTCs paOOTHI TI0 BOJOMOHIDKEHUIO B YCIOBHUSIX BRICOKMX TPYHTOBBIX BOJ;

e oOecrieunBaeTcs: OecriepeboitHas paboTa BCeX BUIIOB TPAHCIIOPTHBIX CPEICTB MO MarkucTpaisiMm,

TIepeCceKaroNINM Tpaccy OypeHusi, 1 00BEKTOB, Ha TEPPUTOPHUU KOTOPBIX BBITIOTHSIIOTCSL.

Kpome TOro, ¢ MOMOMIBbIO TaKMX TEXHOJIOTHH MOXXHO MpPOKJIAAbIBATh M PEMOHTHUPOBATH
Tm00bIe TIOJJ36MHbIE KOMMYHHKAIIUU, B TOM YHCJE Ta30- U BOJOMPOBOIbI, HAIOPHYIO, CAMOTEYHYIO
Y JIMBHEBYIO KaHAJHM3AIUIO, YIEKTPUUECKHE, Tele(OHHbIE U ONITHKO-BOJIOKOHHBIE KaOelu.

Jns Takux pabOT HMCHOIB3YIOT MOOWIBHBIM KOMILJIEKC TOPHU30HTAIBHO HAMPaBIECHHOTO
OypeHHsl, YTO TO3BOJISIET MPOKIIAABIBATH TPYOOTIPOBOABI 3 oMuATHIEHA, [IBX u Metamna.

[Ipu sTOM pPabOTHI MOXKHO BBIMONHITH B HECTAHAAPTHBIX, 3aYaCTYI0 SKCTPEMAalIbHBIX
YCIOBUSX, KOTJIa MPOKJIaKa KOMMYHHUKAIIUN TPaJIUIIMOHHBIMUA METOJaMH C BHEIITHEH HSKCKaBaluen
TpYHTa 3aTpyJHEHA WJIM HEBO3MOXHA, HAMpHMep, MOJ ACHCTBYIOIIMMH B3JIETHO-TIOCAJOYHBIMU
MOJIOCAMH, B YCIIOBUSAX MEPECEYECHHOW MECTHOCTH, MOJ TOPOACKUMHU CTPOCHUSMU U KUAJIBIMU
KBapTalaMH, a TakKe MPOKIJAbIBaTh HMHKEHEPHBIE CeTH (TEerJI0-, BOJOCHAOKEHHE, JTMHUU CBS3H U
p.) B HEKOHJIUITMOHHOM TPYHTE, MO 3a00JI0UEHHON MECTHOCTH, Yepe3 BOIHbBIE MIPETPAIBL.

[IpumeHeHNe JTOKAIMOHHONW CHCTeMbl OOHAPYKEHHS TO3BOJISET MOCTOSHHO OTCIEXKHUBAThH
MIOJIOXKEHHE OYpOBOI TOJIOBKM M Ha OCHOBE MHOTOIAPAMETPHUECKUX JAHHBIX JIOKAIIMH YIPABISAThH
nporeccoM OypeHus.

CoBpeMEHHOE COCTOSIHUE OTEUECTBEHHOTO pBhIHKAa 00O0pYAOBaHMSA sl OecTpaHIICHHON
MPOKJIAJIKA TPYOOTIPOBOJIOB METOJIOM TOPHU30HTAIBHO HAINPABJICHHOT'O OYpEHHUsI XapaKTepU3yeTcs,
BO-TIEPBBIX, OTCYTCTBHEM CEPHMHO BBIMYCKACMBIX OYpOBBIX KOMIUIEKCOB W HHCTPYMEHTA
OTEYECTBEHHOTO TIPOU3BO/ICTBA.

Jlnst hopMUpOBaHUS MUIIOTHOM CKBKUHBI HCIIOJB3YIOT TAKOH BUJ] OYpOBOTO MHCTPYMEHTA,
Kak OypoBas ToJIOBKa. [JIyOWHY, yroJl HakjoHa ¥ HampaBlieHUE OypeHHs KOHTPOJIHMPYIOT C
MOMOIIBI0 YCTAHOBIIEHHOTO BHYTpU OypoBOHM TroloBKM 30HAa-u3nydarens. C MU3MEHEHHEM STHUX
napaMeTpoB Oyner (HopMUPOBATHCS HEOOXOAMMAs TPACKTOpUs OypeHHs, C TOMOIIBI0 OypoBOU
JIOTIATKH, YCTAHOBJICHHOW Ha OYpOBOIi TOJIOBKE.
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PA3JJEJT 1. [IOPOJOPA3PYILAFOLJUH HHCTPYMEHT 13 CBEPXTBEPIBIX MATEPHUAJIOB
U TEXHOJIOI'HA ET'O [IPUMEHEHNA

BypoBbi€ TOJ0BKH UMEIOT Pa3IMYHYI0 MOJIU(DHUKAIMIO U JUAMETP B 3aBUCUMOCTH OT MOJICIIN
ycranoBku ['HbB, a Ttaxke cmeHHble OypoBBI€ JOMATKH, YTO MO3BOJIAET MPUMEHATh MX B TPyHTaX
pa3IMYHBIX TUIIOB.

OOuum 1t Becex Mojienieil OypoBbIX TOJIOBOK SBIISIITCS TO, YTO ISl COSTUHEHUs ¢ OypOBOi
KOJIOHHOH IpeycCMOTpeHa pe3bda «MaMay (10 pa3HbIM CTaHAApTaM), B TeJle TOJOBKH ITOMEIACTCS
9JIEKTPOHHBIA 30HJ, BHYTPU HUMeeTcs TpyOOmpoBoA [Uisi MOAadd OCHTOHHTOBOW CMECH K
¢dopcyHKam, HaXOJSAIIMUCA B MepeqHeld yacTu rojoBkd. KoauuecTBo 3THX (OPCYHOK M HX
MOU(UKAIIH PA3IIUYHbI.

HecmoTps Ha TO, uTO OypOBBIE€ JIOMATKU HM3TOJOBIISIIOT U3 BBICOKOKAYECTBEHHOW CTalH,
3aKaJMBAIOT U YIIPOUHSIIOT, — 3TO HanboJjee ObICTpoU3HALIMBarOIIMecs eTanu ycraHoBok ['Hb.

Byposas sonarka «CARBIDE TYPE»

(1151 IEcyaHoOro rpyHTa U Cylece)
OcobeHHO XOpoIIO paboTaeT B KECTKUX YCIOBHUSX,
IpyHTax € BKIJIIOYEHHUEM MEJIKUX OYJIbDKHUKOB. Y3Kas
U TOHKas KOHCTPYKIMs JIOMATKH TIO3BOJIAET ei
BTUCKHNBATbHCA MCKIY MCJIKUMU KaMHsIMU, HC
octaHaBiuBaschk. Kpas nomnatku o0BapeHbl KycOUKaMu
TBEPJOCIUIABHOTO MaTepuaia s 0ojiee JUIUTEIbHOTO
CpOKa CITyXkOBI.

Byposas sonarka «CLAY TYPE»
(AJ1 TIMHBL U CYTIIMHKOB)
HNMeer TOHKYIO, HO HIPOYHYIO KOHCTPYKLHIO, YTO
o0ecrieyrBaeT YBEPEHHYIO IMPOXOJKY B AaKTHBHBIX
riHax. [upuna 100240 mMm.

Byposas gonarka «PICK TYPE»

(1151 CKaNBbHOIO IPYHTA HU3KOM ITPOYHOCTH)
NMeer KOHMYECKYI0 KOHCTPYKLHIO U3 3aKaJleHHOMN
CTaJIM C HaBapPEHHBIMHU MO YIJIOM 3YObSIMU HMEIOIIHE
TBEPAOCIUIABHBIE ~ HAaKOHEYHUKH, YTO  IO3BOJIAET
IIPOXOJUTH TSKEIIbIE TPYHTHI.

byposas jgonarka «TIP TYPE»

(U1t TECYAHUKOB U TUIOTHOM TJIMHBI)
IIpuronHa nus pe3aHust TBEPAOW KOMIIAKTHOW ITOYBBI
— IIECYAHUKOB U IUIOTHOM INIMHBL. DpoHTanbHas U
OOKOBBIE YaCTH JIOTIATKM YCWJIEHBl HAIUIABKAMU U3
TBEPJOCIJIABHOIO MaTepuana, YyTo MO3BOJISIET OypUThH
JIa)K€ B OUYEHD TSKEIIBIX I10YBAX.

Byposas gonarka «BUTTON TYPE»

(715 CKaJIbHOTO TPYHTA HU3KOH MPOYHOCTH)
Ycunena TBEPAOCIUIABHBIM MaTepHUaIoM "
TBEPAOCIUIABHBIMU KOPOTKMMH BCTaBKAMM M HMMEET
KOHHUYECKYIO KOHCTPYKLHIO, YTO IO3BOJISIET YCIEIIHO
YIPaBIATh U OCYILECTBIIATh IMPOXOJAKY B CKaJIbHBIX
ITPYHTax  HU3KOW  IIPOYHOCTH —  IECYAHMKAX,
U3BECTHSIKAX U M.
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Bownyck 15. IOPOJOPA3PYILAFOLIUI U METAJTOOEPABATBIBAFOLIJUN HHCTPYMEHT — TEXHUKA
U TEXHOJIOI'"A ET'O U3IOTOBJIEHUA U ITPUMEHEHUA

CrnennanbHas OypoBasi T0JIOBKa
«DRILLING HEAD»

(17151 CKaNbHOIO U MEP3JIOTO TPYHTA)
N3zrorosnena u3 cranu, ycroiuuBoil k u3Hocy. Kopryc
TOJIOBKM OCHAIEH TBEPAOCIUIABHBIMU BCTaBKaMHM U
TpeMsi KOHMYECKUMHU TBEPIOCIIIIaBHBIMU 3yObsiMu. Takast
KOHCTPYKLIMI T'OJIOBKM  IIO3BOJISIET  OCYLIECTBIISITH
IIPOXOJKY B CKaJIbHBIX U MEP3JIbIX TPYHTaX.

TexHUKy W TEXHOJIOTHIO TOPU30HTAIBHO HAINPABICHHOTO OYpEHHUS YCIEHIHO MPUMEHSIOT
[P CTPOUTENBCTBE CIEAYIOIIMX KOMMYHUKALMI: 10 aBTOMaruCTpasIMHU, KEJIE3HbIMU IOpPOramH,
B3JICTHO-IIOCAJIOYHBIMU TI0JIOCAMU U PYJIEKHBIMU JTOPOXKXKAMHM adpOIOPTOB, HA TEPPUTOPUHU
NpEANPUATUH, BKIIOYas BBEJCHHE KOMMYHMKAIMM B IPOU3BOJCTBEHHBIE KOpIIyCa B YCIIOBHAX
JIEWCTBYIOIIETO MPOU3BO/ICTBA, YEpe3 JIECHBIE MAaCCUBBI M TOPOJICKKE apKU, BOJHbIE Tperpanl 0e3
HE00X0AMMOCTH MX OOCYILIMBAHUS M OTBEICHUS PYyCell PeK.

Posenanymo  munu  6yposux 1onamok, WO 3ACMOCOBYIOMbCA 6  2COPUSOHMALLHO
HanpaeneHomy OYpiHHI.
Knwuoei cnosa: zopusonmanvHonanpasnene 6ypinusa, 6yposa ionamxka, Oyposa 20106Ka.

The types of blades used in the drilling of horizontal directional drilling.
Key words: horizontal directional drilling, drill blade, drill bit.
Ilocmynuna 11.06.12
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B. . Baacwk, 0. E. Byniokos, B. U. CniupuH, 10KTOpa TEXHUYECKUX HAYK

OAO «Tyavckoe HayyHo-UuccIe008amenbekoe ceonocudeckoe npeonpuamuey, Poccus

PA3PABOTKA KOMIIVIEKCOB AJIMA3HOI'O ITOPOJIOPA3PYIHAIOILIEI'O
NHCTPYMEHTA U TEXHOJIOI'MHM ET'O U3I'OTOBJIEHU A HA OCHOBE
ABTOPCKHUX CBUAETEJBCTB U ITATEHTOB HA U30BPETEHUA
N IMOJIE3HBIE MOJEJIN

Ilpusedenvr  pesynbmamsl  ucciedo8anuti no  paspabomke KOMNIEKCO8  AIMA3HO20
nopooopaspyulanwe20 UHCMpYMeHma U mexHoA02UU €20 U320MOGNeHUs HA OCHO8E AB8MOPCKUX
ceudemenbCcme U nameHmo8 Ha U300pemenus U nojie3Hvle MoOelu.

Knwueswie cnoea: armasnsiii uncmpymenm, 6ypenue, mexnonio2us u3eomoeieHus, namenm.

Hauunas ¢ 1968 roga B OAO «Tynbckoe HUI'TI» co3pgaroT m mpou3BOIAT anMa3HbIN
nopogopaspymatonuii  uHcTpyMeHT (AIIPU) pasnuunoro HaszHaueHus. B Hacrosiiee Bpems
NpEeANpUITHE 3aHUMAET BEAylIee MOJIOKEHNUE CPENH MPOU3BOAMUTENEH U MOCTABUIMKOB aIMa3HOTO
nopoopaspymaromiero nucrpymenta Poccuu. [lpu 3ToM BBIMOTHSIOT 3aKOHYEHHBIHN UK paboT 1Mo
co3ganuio 3ddextuBHoro AIIPY, HaumHas ¢ MOAEPHU3AIMHU BBIMYCKAEMOTO HHCTPYMEHTa U
3aBepiias pa3pabOTKOW HOBOTO, €ro M3TOTOBJIIGHHUEM, TOCTAaBKOM U  TEXHOJIOTHMYECKUM
COIPOBOKJCHUEM Ha MTPOU3BOACTBEHHBIX 0OBEKTAX.

[Ipu co3manun AITPU 1 cOBEpIIEHCTBOBAHMM TEXHOJIOTUM €0 U3rOTOBJIEHHS UCHOJB3YIOT
TEXHUUYECKHE PEIICHHs 1O aBTOPCKHM CBHJIETENbCTBAM M TMATEHTaM Ha HM300peTEeHHs U TOJIE3HbIC
Mozeny, Onmarojaps 4YeMy HWHCTPYMEHT OTJIMYaeTcsl MOBBIIIEHHONH paboTOCIOCOOHOCTBIO H
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