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IT'EOJE3NYECKOE OBECIIEYEHUE TP BEAJEHUUN
TOHHEJIBHBIX HIUTOB. TIIMK «AJIECS»

Kawypa B.H., Pax U.E., Trowxesuu A.H.
benopyccxuii nayuonanbHulii mexHuueckuil ynugepcumen,
VII "Munckmempocmpou”

AHHOTALUA
PaGoThI, BBITIONHEHHBIE 10 TE€OAEC3MYECKOMY OOCCICUCHHIO BEICHHUS
TOHHEJICTIPOXOTIECKOTO MEXaHU3UPOBAHHOTO IIHUTa «Anecsy, npu

CTPOUTENbCTBE 3 BETKM MUHCKOTO METPOIOJIUTEHA, MOKa3ald BO3MOXKHOCTh
YCHEIHOTO MPUMEHEHHsS COBPEMEHHBIX Te0/e3MUeCKHX MpPUOOPOB U
TEXHOJIOTUI Ha MPaKTHUKE.

CTpOoUTENbCTBO TOHHEEH U NOA3EMHBIX COOPYKEHHUI TPEOYeT BBIIOIHEHUS
0onpIIOr0 00BEMa TeOAe3MYECKUX pabOoT, OTIMYAIOLIMXCS MHOTrOOOpasueM H
crelupUYecKUMU  0coOeHHOCTSMU. [lo cBoeMy cocTaBy M pPa3sHOOOPAa3HUIo
NPUMEHSCMBIX METOZOB U TEXHHYECKHX CPEICTB 3TH paboThl Hanboiee IOIHO
NPENCTaBICHBI IPU CTPOUTEIBLCTBE TOHHENICH METPOIIOJIUTECHA.

Jnst TOHHeNeH, COOpyXaeMbIX BCTPEUYHBIMH 3a00SIMH C NPUMEHEHHEM
IIUTOBOrO criocoba NPOXOAKH, BECh KOMIUIEKC PAabOT MOXKHO HpENCTaBHTh
CICAYIOIIUMMU OCHOBHBIMU I'pynIiaMu:

a) TMOCTPOCHUE IUIAHOBOTO U BBICOTHOTO I'€0JIE3UYECKOr0 OOOCHOBAHMSI Ha
MIOBEPXHOCTH;

0) OOHOBJICHHE U COCTaBJICHHE TONOrpapUYECKUX U CIEeUUaTHM3UPOBAHHBIX
IUIAHOB HA Y3KYIO I10JI0CY BJIOJIb TPACCHI IPOESKTHPYEMOTO TOHHEJIS;

B) aHAJMTUYECKHUE PACUETHI IPU IPOSKTHUPOBAHNHU TOHHETIS U T'e0Ae3nUecKast
MOATOTOBKA IIPOEKTA JJIsI BBIHOCA €r0 B HATYPY.

r) MOCTPOSHHE IIOJ3EMHOI0 IUIAHOBOTO M BBICOTHOTO TI'€0AE3UYECKOr0
000CHOBaHHUS;

1) mepegaya KOOpAWHAT, TUPEKIHOHHOTO YIa U OTMETOK C IMOBEPXHOCTH B
MOI3EMHBIC BEIPAOOTKY;

€) pa30MBOYHBIE PAOOTHI 110 BEIHECCHUIO B HATYPY OCEH U KOHCTPYKTHUBHBIX
JJIEMEHTOB TOHHEJSI M €ro COOPY)KEHHH Ha MOBEPXHOCTH M B IIOJ3EMHBIX
BBIpPAaOOTKAX;

K) TeoJIe3ndecKoe ooecriedeHue MPU BEJACHUH TOHHEIHHBIX IIUTOB,

1) HaOMIoAeHHWS 3a ocaakamMu W JaedopmanusMu OOJENOK TOHHENEH,
HA3€MHBIX 3/1aHUH U COOPY>KEHUH;

K) COCTaBJICHHE MCIIOJIHUTEIBHBIX YEPTE)KEH TOHHEIBHBIX COOPYKEHUH;
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JI) reoie3ndecKre paboThl MO YKIAJKe PelbCOBBIX IyTed B TOHHese [1, c.
11].

B03MOXXHOCTh TPUMEHEHHSI COBPEMEHHBIX T'€0/IC3UYECKHX IPHUOOPOB U
TEXHOJIOTUII MHpH  CTPOUTENBCTBE JIMHUI  METPONOJIUTEHA, IO3BOJSET
CYIIECTBEHHO COKPAaTUTh KaK OOBEMBI Ie€0Je3NYECKHX PabOT, TaK U HOBBICHTH
TOYHOCTHBIE XapaKTEPUCTHUKH.

MexaHU3UpOBaHHBIM TOHHEJIENPOXOMUECKUH IIUT Uil CTPOUTENHCTBA
MHHCKOTO METpPOIIOJINTEHa H3roToBmiIa (paniysckas ¢upma Bessac. Ero
mmHa — 90 MeTpoB (OoJbIe YeThIpeX BaroHOB METpo), mMacca — 550 TOHH.
EnuncTBeHHbII B MHMHCKE MEXAaHU3UPOBAHHBIM IIUT MOXKET COOPYXKaTh
TOHHEJHN JAMETPOM B IIECTh METPOB.

['eonesnyecko-MapKIIeiiiepckoe  oOecriedeHrue TpH  BEJCHMU  ILIHMTa
3aKJIF0YAETCS B CIETYIOLIEM:

a) reoJIe3MUeK0-MapKIIeHaepcKoe COMPOBOXKACHUE TPU MOHTAXKEe CETMEHTOB
1MTA;

0) ycTaHOBKa MAapKIICHIECPCKOrO O00OpYIOBaHUS HAa IPOXOMYCCKOM
KOMIIIIEKCE;

B) BEJICHHUE IIUTA TI0 IPOEKTHOMN Tpacce.

Jlo Havana MpoOXOJIKH LIUT MOHTHPYIOT B UCXOZAHOE MPOEKTHOE MOJIOKCHNE
B CIICIMAJbHON IMUTOBOM KaMepe Ha CIEIHaIbHOM MeTauimdeckoM Jjoxe. C
9TOH LIeNbI0 Pa30MBAIOT NMPOCKTHYIO MPOJIOIBHYIO OCh MINTA, 3aKpEIisis ee He
MEHee 4eM TpeMs 3HakamMHu. Ha 3Toi ocM IIMT yCTaHaBIMBAIOT B HMCXOIHOE
IUIAHOBOE TIOJIOKEHHE 110 33aJaHHOMY NHMKETaXy W IIPOEKTHOE BBICOTHOE
MIOJIOKEHHE.

Ilocne oOKOHYAaHUS MOHTaXa IMUTa (PUCYHOK 1) IIPOM3BOAUTCS €ro
HCTIONTHUTEINIbHAS ChEMKA IO OIIPEENICHHIO PaNyCOB B IUNIOCKOCTH JOMKpPATOB,
HOXa ¥ XBOCTOBOH YaCTH IIMTA C MOTPEIIHOCTHIO HE OoJiee & 2 MM.

Puc. 1. cmonTuposanssiii TIIMK «Anecs» Ha oxe
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Ilo naHHBIM HCHOJHUTEIBHON CBHEMKM COCTaBIAETCS MACHOPT LIUTA
(pucyHok 2). B manpHefimeM B mporiecce pabOTHI IIUTA IO TEM JKE CCUCHHSIM H
TOYKaM €XKEMECSYHO TMPOW3BOAAT KOHTPOJBHBIE H3MEpPEHHS, KOTOpPHIE
3aIMCHIBAIOT B CIENHANBHOM JKypHaJlle W pe3yNbTaThl CPaBHUBAIOT C
MPEIBIAYIIMMA H3MEPCHHUAMH, YTO JacT HHGOPMAIIHIO O Je(POPMALIUIX IIIUTA.

oo

MACNOPT WHTA TNK-TUNNELIER 6000

Sracase 30 en I 71 TR000 B0 1K U165
cnabon | mem | cmt

Puc. 2. Ilacnopt mura TIIMK

3a MOHTa)XOM CETMCHTOB IIUTa CJIEAyeT HaBeCKa MapKIICHIepCKOro
obopymoBanusi. OOopymoBaHHWE Ha INMUTE IMPEACTABICHO  AHIVIMHCKOW
xommanueii ZEDGLOBAL.

Kommnekt cuctemer ZEDGLOBAL cocTouT #3 cienyromux MOAyJIed u
mpudopa:

a) KOMOMHUPOBAaHHAS! MHIIICH;

0) mporeccop ¢ AucIuieeM;

B) poOOTH3MpPOBaHHbII TaxeomeTp TopconDS.

KomOuHupOBaHHAs MHIICHB-3TO MPe00pa3oBaTelib, KOTOPBIHA HCIIOIB3YETCS
JUIST WU3MEpPEHUs BEPTUKAIBLHOTO M Topu3oHTambHoro cMmeniennii TIIMK
OTHOCHTEJIbHO OMOPHOIO J1a3epHOro jyda. OH Takke M3MEpsieT YroJ MajaeHus
JIA3EPHOTO Jiyda [0 TOPHU30HTAAM M YIJbl KPCHA/HAKJIOHA MAIIUHBI IO
JIEACTBUEM CHIIBI TSHKECTH.

Mecto IS yCTaHOBKH KOMOWHHPOBAHHOW MHUIICHH BHIOUpAETCS TaKUM
00pa3oM, 4TOOBI JIA3EPHBIH JTy4 MOCTOSHHO MOMAAaj Ha TIePeIHUN SKPaH.

IIpueMHBIi MOIYTh OOBIYHO YCTAHABIHMBACTCS B HAIPABICHHH CBOJA
TOHHEJSI, YTOOB MHHUMHU3UPOBATH BEPOSITHOCTH MPEPHIBAHUS JIyda JIFOJBMHU,
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paGoraronumMun B ToHHene. Ilpum wucronb3oBanmu cowineHenHod TIIM
KOMOMHMPOBAHHYIO MUILIECHb YCTAHABIIMBAIOT HA NEPEJHEH YacTW MAIUHbI, B
IOPOTHBHOM cilydae HOTpeOyeTcs MIOIOJIHUTENbHOE 00O0pyJdoBaHUE I
KOHTPOJISI CEKIM, HAXOSIIUXCS Iepe]l KOMOMHUPOBAaHHOW MHIIEHBIO.

Ecnu kpome tazepHOro Jjiyda ¢ HO3WIMU YCTaHOBKM KOMOMHHPOBAaHHOM
MUILIEHU (PUCYHOK 3) BUIHBI APYr'He UCTOYHUKHU SPKOTO CBETA, MUILIEHb MOXET
paborate  HempaBwiabHO. Ilo3TOMy  yCTpOWCTBO  yCTaHAaBIHMBaeTCs Ha
3aTEMHEHHON YacTH MAIIWMHBI, MO0 MPUKPHIBACTCA SKPAHOM, IJIS 3AIMUTHI OT
MIPSMBIX ICTOYHHKOB CBETA.

Puc. 3. KoMOuHHpOBaHHAS MHILICHb U MECTO YCTAHOBKH.

Ilocne  BbIOOpa  ONTHUMANBHOTO  TONOXKEHUS OIS YCTaHOBKH
KOMOMHMPOBAHHON MUIIEHM €€ YCTaHaBJIMBAIOT, COOJIIOAAs ClelyIone
JIOILYCKH:

a) kpeH + 0,5° OTHOCHTEIbHO BEPTHKAIBHONW OCH MAIlMHBI;

6) HakiIoH + 0,5° OTHOCHTENLHO TIAaBHOM OCH MAIlIMHBI;

B) yBoX + 0,5° OTHOCHTEBHO TJIaBHOW OCH MAIIIHEIL.

IIponeccop comepKUT OCHOBHOW IUCIIEH M KOMIBIOTEP, € HMOMOILBIO
KOTOPBIX ~MapkKuieaep ympasisier pabortoi. [lpomeccop ¢ aucmieem
YCTaHABJIMBAIOT B MECTE, JOCTYITHOM JUIsl OIIepaTopa U YA0OHOM Jyisi paboThl ¢
YCTpOMCTBOM. YTosl 3peHHs HEe SBISETCS KpaiHe Ba)KHBbIM, OJIHAKO CBET,
OTpakaeMbIil OT CTEKJSTHHOTO SKpaHa AMCIUIEs, MOXET 3aTPyIHHUTh paboTy ¢
JTUICILIEEM.

Heo0xoanMo 3amyTuTh YCTPOHCTBO OT OpBIT BOXBI, IBUIM, TPS3H U
BO3MOXXHBIX MEXAaHHUYECKHX IIOBPEXIEHHH, a Takke OOeCIeYHuTh IpPOCTOH
JIOCTYTI K pa3beMaM.

VYCTpoHCTBO MOMKHO yCTaHOBUTb Ha NMAaHENIH YIPABICHUS WM BCTPOUTH B
naHenb (pUCYHOK 4), COOTBETCTBYIOIIMM 00pa3oM M3MEHHB THOJIOKEHHE
MOHTa)KHBIX KPOHILITEHHOB.
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Puc. 4 TIporeccop ¢ JUCILIEEM U MECTO YCTAHOBKH.

PoGoru3upoBanHblii  TaxeoMeTp 10pCONDS  sBisieTcst  BBICOKOTOYHBIM
npudopoM U nepeaaér WHPOPMAIMIO B BUJIE KOOPAWHAT B PEXKUME PEalbHOro
BpeMeHM Ha auciuieil. TaxeomeTp W mHpH3Ma, KOTOpas UAET B KOMILIEKTE C
puOOPOM YCTaHABJIMBAIOTCS Ha CHEIUATbHBIC KOHCOH (pucyHOK 5). Konconn
KpEIsiTCsS HEeMOCPEJCTBEHHO K 00/eNKe TOHHENS U MEXIY HUMH JIOJDKHA OBITh
BUIIUMOCTb.

Puc. 5. Taxeomerp n mpu3Ma Ha KOHCOIH

Ilepen HavanoM HPOXOJAKHM MapKIIECHJEp PACCUUTHIBAET IO YKJIAJOYHOU
cxeMme Tpaccy Oymaymiero TOHHeNs depe3 | MeTp, mosydas Tpu KOOpIuHAThl X,
Y, Z. Tlocne Bce aHHbIE CBOIATCSA B OAMH (hailyl u MEepeHocsATCs B MPOIIECcop,
yCTaHOBIIEHHBIN Ha muTe (PucyHOK 6).
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Puc. 6. /laHHbIC IEpEHECEHHBIE B IPOLIECCOP.

3areM KOOPAMHHPYIOT NPHOOp W MapKy, YCTAaHOBJICHHBIC Ha MIUTE, OT
ITyHKTOB OCHOBHOW MoJHroHOMeTpur. OCHOBHBIE XapaKTEPUCTHKH IOIXOIHOM
TIOJINTOHOMETPUU:

1) pacxoxaeHHe 3HAYEHUM NPUBEICHHBIX HAMpPABICHWNA B NpHEMax He
JIOJKHBI TipeBbImath 107

2)  pacxo)KJIeHHE OTCUETOB Ha 3aMBIKAIOIIEE HAMPABICHUE B MOIYIPHEME
HE JIOJDKHO MPEBBIMATh 8

3) yrioBas HeBsi3Ka X0/a HE MOJDKHA MPEBbIIIATh 8 n, Tae N — 9UCio
HU3MEPEHHBIX YTJIOB;

4)  oTHOCHTENbHas HEBA3KA X0Ja He JOoJDKHA mpeBbimats 1: 20000.

[lomyyeHHBIC KOOPAMHATHI MapKuh W TNpHOOpa TakKe BHOCIT B

MIPOLIECCOp.

Ilocne BBemeHUs BceX [JaHHBIX MAapKIIEWAep TOJMydaeT MOJIOKEHUE
(akTHUECKOE TOJOXKCHHE IMUTAa (PUCYHOK 7) OTHOCHTENBHO PacCUYATAHHON
TPAacCHI.

Puc. 7. daxTHyeckoe MOJI0KEHHE IUTa OTHOCUTENBHO TPACCHL.

[To pesympTaTaM reofe3MUECKUX H3MEPEHHH ITOJIOKEHHS IIHUTa pPEeIIaeTcs
BOTIIPOC O TOM, KaKWe IOMKpAaThbl HY)XHO BKIIOYATH IPH CIEAYIOUIEM €ro
MepeaBIDKeHIH. EcCiy OUT OTKIOHWJICS, HampHMep, BIPaBO, TO BKIIOYAIOT
GoJIbIlIee YHCIIO MIPABBIX JOMKPATOB, €CIIH BBEPX - TO BEPXHHUX.

Ha MonuTOpe MBI BUIMM MJIAHOBOE U BBICOTHOE MOJIOKEHHE HOXA U XBOCTA
mura. Takke MOXKHO MOCMOTPETh OTKIOHEHHE OT MPOEKTHOTIO YKIOHA U KPEH
HIUTA.
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VYKJI0HEHHEe IUTa OT MPOEKTHOrO HAMpPABJICHMSA B IUIAHE M MO BHICOTE HE
nomyckaercst 6onee + 50 Mm. Bce nomycku mo mpoxoake M MOJIMTOHOMETPHUHU
B3stel u3 TKIT 45- 1.02-77-2007 (02250).

IIpu nanpHeiel Npoxoake MUTa FeoAe3UCThl JOJDKHBI JeNaTh NMEePEBECKY
npubopa ¥ OTpakateis B IOJie BHIMMOCTH MHIIeHH. VM mocie mepeBecku
3aHOBO OIPEAENATH IUIAHOBO-BBICOTHOE IMOJI0XKEHHE MPHOOPa U OTPaXKaTeNIs CO
3HAKOB pabodeil MOJMTOHOMETPHHU, KOTOPask CO3AACTCS MO MEpE MPOJBIKEHUS
AT,

Bce pamHple pabounmx HAOMIONEHWH W Pe3yibTaThl BBIYWCICHHHA 110
OTIPEJETICHUIO MTOJIOKEHHS IINTA 3aIIMCHIBAIOT B IIUTOBOH XKypHAII.
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