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CO 153-34.21.322-2003

METOOUYECKUE YKA3AHUA
Mo OPFAHU3ALMU U NPOBEOEHWUIO HABNIOOEHUA 3A OCAOKOWU ®YHOAMEHTOB
U OE®OPMALMAMMN 30AHUA N COOPYXXEHUN CTPOALLMXCA
M 3KCMNYATUPYEMbIX TEMJTIOBbIX 3NIEKTPOCTAHLIUN
YTBEPXOEHbI npukazom MuHuctepctea aHepretuku Poccuickon ®epepauum ot 30 mioHa 2003 r. N
283

1 OBLWMUE NOJTIOXKEHUA
1.1 Hactoswumne Metoanyeckme ykasaHusa CO 153-34.21.322-2003 cogep)xaT OCHOBHbIE MOIOXKEHMS
no opraHu3auunm M MeToaumke HabnwaeHuin 3a ocagkon yHOaMeHToB, AedopMaumsiMm CTPOUTENbHbIX
KOHCTPYKLMIA 34aHUIN U COOPYXXEHMI TEMNMNOBLIX anekTpocTaHumn (TOC).

1.2 Hactoawme MeToamyeckne ykasaHus paspaboTaHbl C y4eToM cneuudukn npousBOACTBa
n3MepeHuni ocagky n gedopmMaunin B yCnoBusix CTpoutenbcTaea u akcnnyatauum T3C.

1.3 WHCcTpymeHTanbHble uM3MepeHus 3a 0Cagkon yHOAMEHTOB OCHOBHOro obopyaoBaHus,
NPOU3BOACTBEHHbIX 3A4aHUN, TMAPOTEXHUYECKNX COOPY>KEHNUI 1 AedopMaLmUaMn CTPOUTENBHBIX KOHCTPYKLMI
T3C npowussogAtcs B cooTBeTcTBMM € [1TO [1] Npu BCEX rPYHTOBBLIX YCNOBUSAX, KPOME CKalbHbIX, B LEnsx
onpegeneHnss abComTHbIX UM OTHOCUTENbHbLIX 3HA4YeHWW ocagku, gedopmaunii M CpaBHEHUS WX C
AONYCTUMbIMW  (pac4eTHbIMW), YTOYHEHUs PacyeTHbIX OaHHbIX (U3UKO-MEXaHUYECKMX XapaKTepuCTUK
FPYHTOB OCHOBaHWSl, KOHTPOMS COCTOSIHAS 34aHWN W COOPYXeHWW B Mpouecce WX BO3BEAEHWS U
3KcnyaTtaumm, pa3paboTkv U NPOBEAEHNS MePONPUSATUIA NO NpeaynpeXaeHnto onacHelx AedopMaunii.

1.4 Matepuansl HabnoOeHU i CBOEBPEMEHHO aHanM3upyloTCa CreuuanucTaMmm LexoB, Cryx0 unm
OTAesIoB, BeAarLWmx CTPOUTENBCTBOM M 3KCTyaTaumei 3a4aHnin U COOPYKEHWUN, ANS BbIABIEHUS MPUYMH 1
MPUHATUS Mep K CBOEBPEMEHHOMY YCTpaHeHW0 0GHapYXXEHHbIX 4eEKTOB.

1.5 TllpoekT opraHusauun HabnogeHWn 3a ocagkon (YHOAMEHTOB 3[4aHUM U COOPYXKEHWN
paspabaTtbiBaeTCA NPOEKTHOW OpraHn3aumen B CocTaBe NpoekTa CTpouTensCTBa (PekoHCTpykummn) TAC.

1.6 MaTepuanbl no HabnogeHWo 3a O0CagKkon B nepuog CTpouTenbCcTBa M B nepuog aKkcnnyatauum
XpaHsaTcsa B apxmee TOC.

1.7 C BbIxogom Hactoswmux Metoanueckux ykasaHui yTpadmsatoT cuny "MeToauyeckne ykasaHus no
opraHu3aummM 1 npoBefdeHuIo HabnwgeHun 3a ocagkamu (PyHOaMeHTOB U gedhopmaumsiMyi 3gaHuii 1
COOpPYXEHU CTPOSALLMXCA M IKCNyaTupyeMblX TennoBbiX anekTpocTaHuwmn: PO 34.21.322-94" (M.: CINO
OPI'P3C, 1997).

2 UBMEPEHUE OCAOKU ®YHOAMEHTOB
M3mepeHua ocagkn pyHOaMEHTOB 34aHUN U COOPYXXEHUW NPOU3BOOATCA METOOOM reoMeTpU4ecKoro
N rmgpocTaTu4eckoro HMBENMpPOBaHuSA. V3mepeHuss ocagku (HMBENUpoBaHME) B Nepuog dKcnmyatauun
OCYLLECTBMNAITCA C TOYHOCTbIO, XapakTepuaylllencs cpegHen KBagpaTUYEeCcKoW  MOrpeLlHOCTbIo
onpegeneHns ocagku B crabom mecte He Gornee 1 MM (Haubonee yganeHHOW MapkM OT MCXOOHbIX
penepos).

N3vepeHuss ocagkn yHOAMEHTOB B MNepuod CTPOUTENbCTBA, a@ Takke 3eMIsiHbIX MAOTUH
TMOPOTEXHUYECKMX  COOPYXKEHWI  NPOU3BOASATCS € TOYHOCTbIO,  XapakTepuaylollencss  cpeaHen
KBagpaTU4eCKOW MOrpeLLHOCTbIO onpeaenieHns npeBbilleHns Ha cTaHumm (ogHoro wraTtmuea) He 6onee 0,5
MM.

NHcTpymMeHTanbHble n3amepeHns ocagkv oyHOaMeHTOB 34aHMIN U COOPYXXEHMIN HEOOXOAMMO HavMHaTb
B MEpWOA BbIMOSIHEHMS CTPOUTENbHbIX PaboT HyneBOro uUuKna, T.e. Mocne Bo3BedeHus (PyHOaMeHTOB.
Cpokn npoBedeHUs U3MEpPEeHU YCTaHaBNUBAKOTCA MNPOEKTHOW opraHusaumMen B 3aBUCUMOCTW  OT
XapaKTepuCTUK rPyHTa OCHOBaHWS, 3Ha4YeHus oxXuaaembix fedopmaumi M Knacca OTBETCTBEHHOCTU
COOPYXXEHUS.

HabniogeHns 3a ocapgkom (byHLI,aMeHTOB B nepuon aKkcniyataunnm 3aneKTpocTtaHUunn npon3BoaAaATCA B
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cooTBeTcTBUM ¢ MT3: B NepBble ABa roga aKcnnyaTaumu - ABa pasa B rof, B AanbHellleM 0 cTabunusaumm
ocagku pyHOAaMEHTOB - OAMH pa3 B rofd, a nocre ctabunusauum ocagok (1 MM B rog U MeHee) - oauH pa3 B 5
ner.

Mpy oGHapyXeHWM ovara WHTEHCUBHOW OcCagku (OyHOAMEHTOB [fasibHelllee W3MepeHue OCcaaKu
BbINOMHAETCA MO cneuuanbHo pa3paboTaHHOM MporpamMme B 3aBUCMMOCTU OT BIUSIHUS gedoopmauuii Ha

NPOYHOCTb W yCTOVI'-IVIBOCTb COOp)/)KeHVIIZ, a TakKkKe Ha [JonyctuMoCTb OCadkm C y4deToOM XapaKTepa
TeXHOorn4eckoro npowuecca.

2.1 O6beKTbI ANA HabngeHUn 3a ocagkon pyHOaMEeHTOB

2.1.1 B npouecce npoektnpoBaHust TOC paspabaTbiBaeTcs NpoekT HabnoaeHnsa 3a gedopmMaumnsmm
OCHOBaHWU 34aHNI U COOPYXEHUI, B KOTOPOM YCTaHaBMNMBAaKOTCSA:

- 00beKTbI ANs HabnwaeHus 3a ocagkon;

- TOYHOCTb U3MEPEHWN;

- pacnonoxeHue ncxogHblx (rMyBUHHBIX, FPYHTOBbLIX) PENEpPOB;

- pasmMeLleHme gedopMaLNoOHHbBIX MapoK Ha 0bbeKTax;

- cuctema obpaboTkmn matepmanos HabngeHUn n hopma OTYETHON AOKYMEHTaUmMK.

2.1.2 K obbekTam, noanexawmm HabnogeHnio 3a ocagkon, OTHOCATCS:

- 34aHus:

rnaeHbI kopnyc T3AC;

30aHns gpobunbHbIX YCTPONCTB;

MHOMO3TaXHbIN aAMUHUCTPATUBHbBIN KOPNYC;

©eperoBble HAaCOCHbIE;

3[aHNs BOAOMNOArOTOBUTENBHOWM YCTAHOBKM C GakamMu Ha onopax;

- COOPYXXEHUS:

AbIMOBbIE TPYObI;

rpagupHu;

onopbl 3CTakag TONnMBONoAauu;

dyHOameHTbl nog TypboarperaTsl;

dyHOAMEHTbI NoA KOTNb;

dyHOaMeHTb!I nof APOGUIKUY;

pesepByapbl 4518 XpaHeHus masyTta (10000 VR Gonee);

NIOTUHbI BOAOXPaHUNuLla.

2.1.3 YcraHaBnuBawTCcs HabnogeHUs 3a ocagkow MObiX He YNOMSIHYTbIX BbiWe 34aHuMn U
COOPYXXEHWI, B TOM YMCNE TMOPOTEXHUYECKMX COOPYXEHWA M gamb 30M00TBanoB, €crnv B npolecce
CTPOUTENbLCTBA UMK 3KCNyaTaumnm B HUX ByayT oGHapyXeHbl (BU3yarnbHO) HegonycTumble gecbopmaumn.

214 Ha NpoCcagoYHbIX, 3akKapCTOBaHHbLIX, BE4YHOMEP3IibiX, HACbIMHbLIX W« Ha6yxarou.u4x rPyHTax
HabnogeHUo 3a ocagkomn (byH,El,aMeHTOB noanexat BCe pacnosioXXeHHble Ha HUX NMOCTPOEHHbIe 00BbEKTDI.
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2.2 UcxopaHble penepbl
2.2.1 U3mepeHua pedopmaumin n ocagku OyHOAMEHTOB 30aHUKA W COOPYXXEHUA MNPOU3BOOATCS
OTHOCUTESTBHO UCXOAHBIX FMYOWHHbBIX UK FTPYHTOBBIX PENEPOB.

B 3aBMCMMOCTM OT WHXKEHEPHO-TMOPOreosIOrMYECKON XapakTepucTuki npomnnowagkm TIOC
yCTaHaBnMBatoTCs rNyOUHHbLIE UK TPYHTOBbLIE penepbi:

- FJ'Iy6I/IHHbIe penepbl, OCHOBaHUA KOTOPbLIX 3aKnaablBalOTCA B CKallbHble, NonycCKanbHble UK Opyrune
KOPE€HHblIe NPaKTU4eCKN HeECXKUMaeMble TPYHThI;

- TPYHTOBbIE penepbl, OCHOBAaHNA KOTOPbLIX 3aKnaablBalOTCA HUXeE FJ'Iy6I/IHbI Ce30HHOro npomep3aHuna
nnn nepemMeLlleHna rpyHTa;

- CTEHHble penepbl, yCTaHaBIMBaeMbl€ Ha HECYLUNX KOHCTPYKUUAX 340aHUR 1 COOpy)KGHI/IVI, OocCafka
(byH,EI,aMEHTOB KOTOPbIX NMPaKTN4eCKn CT36VIJ'IVI3VIpOBaJ'IaCb.

Mpn Hanuuum Ha CTPOMTENbHOW nnowagke HabuBHbIX WM 3abUMBHBIX CBaW, BEPXHWM KOHLOM
BbICTYNAIOLWMNX Ha MOBEPXHOCTb, OOMYCKAeTCHd WX WUCMOMb30BaHWE B KayeCTBE [PYHTOBbIX PeEnepoB C
COOTBETCTBYIOLLMM OCDOPMIIEHUEM BEPXHEN YaCTu CBaMW.

2.2.2 Twnbl wWCXOOHbIX penepoB YCTaHaBNMBAKOTCA B 3aBUCUMOCTW OT [PYHTOBbIX YCMOBWUW
CTPOUTENbLHON NAOLWAaaKK:

- ANsl y4acTKOB, Ha KOTOPbIX CKarlbHbIE TPYHTbI 3areratoT Ha rny6uHe 4o 2 M, TPUHUMAOTCSH UCXOAHbIE
penepbl Ans ckanbHbIX nopod (pucyHok 1). Penep 3aknaabiBaeTcs B Wypd HENOCPEACTBEHHO B CKallbHbIN
FPYHT;

- Ha yyacTKkax, rge ckanbHble wunu apyrme cnabocxkvMaemble TpyHTbl 3aneralT rnybxe 2 M,
3aknagbiBatoTcs rnybuHHbIE penepbl (PUCYHOK 2);

- Ha y4yacTkax C rpyHTamu cpefgHen nnotHoctn (mogynb gedopmauumn E=200 + 300 krc/cm 2)
MoLLHOCTbIO 6onee 10 M ycTaHaBnuaBatoTCA penepbl ¢ 6€TOHHbIM MOHOMUTOM (PUCYHOK 3).
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1 - >xene306eTOHHbIN UM MeTannMYecknin konogew; 2 - acbouemeHTHasa Tpyba guameTtpom 250 mm;
3 - kene3o0eToHHbIN NUIOH; 4 - apMaTypa; 5 - HUBENMPHAas MapKa; 6 - canbHKK; 7 - KpbILKa

I'Ipmmeanme - Pa3Mepr OaHbl B CAHTUMEeTpax
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PucyHok 1 - VicxoaHbln penep ANg ckanbHbIX FPYHTOB
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1 - )xene3006eTOHHbIN UM MeTanMYeckuin KonogeL, ¢ Kpbiwkon; 2 - Tpyba anametpom 80-150 mm;
3 - 3awmTHaga Tpyba ganametpom 150-200 mm; 4 - rpyHT (Necok, necc); 5 - canbHukK; 6 - MydTa;
7 - orpaHu4MTENbHOE KOMbLO; 8 - CKBaXKuMHa gnameTpom 250 mm; 9 - 6eTOoH;

10 - meTannunyeckun guck; 11 - LEMEHTHbIN pacTBop

I'Ipmmeanme - Pa3Mepr OaHbl B CAHTUMETpax

PucyHok 2 - Tpybyatbin rmybuHHbIN penep

Fii
I > L -
[
A 2 & —
2 2 !
=] , ]
& ; . ’
- 3
fogmug 7
PGSR - %
ppamT 2
- . = ; - : 4
AT
. .:r s "; .
m |
Fofii
R
L 1 18
1

1 - »xene300€eTOHHbIV UM MeTanMYeCkUin KornoaeL, C KpbiWkon; 2 - acbouemeHTHas Tpyba gnametpom 250
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MM;
3 - canbHuK; 4 - xene3o0eTOHHbIM MOHOMNT; 5 - HMBENMpHasa Mapka; 6 - apmaTypa; 7 - Wwnak, necok

I'Ipmmeanme - Pa3Mepr OaHbl B CAHTUMEeTpax

PucyHok 3 - icxoaHbi penep Ans rpyHToB cpefHemn nioTHOCTU
Penep yctaHaBnvBaeTcs B wypde Ha 1 M HuKe rnybuHbl NPOMEpP3aHnsi TPYHTOB, HO He MeHee 1,5 m
OT MOBEPXHOCTU; HA BETOHHbIV MOHONUT pa3mepom 1,3x1,3x0,4 m ycTaHaBnmnBaeTca acbouemeHTHasa Tpyba
anameTtpom 250 MM € MeTannNMyeckumM apMaTypHbIM KapkacoMm v 3anvBaeTcs 6eToHOM;

- Ha y4yacTkax HacbIMHbIX HEOAHOPOAHbLIX MO COCTaBYy MPYHTOB, a TakKe 3aTOPdOBaHHbIX FPYHTOB, Ha
KOTOPbIX HEBO3MOXHO MPUMEHUTb penepbl yKasaHHbIX Bbille KOHCTPYKLWA, MOTYT MPUMEHSATLCA CBaliHble
penepebl.

dopma, ceyeHue u rnybrHa 3abUBKM CBall onpenensoTcs creunanbHbiM pacyeTom. Buibop tuna u
MeCTa YCTaHOBKM UCXOAHbIX penepoB Npou3BOAMNTCS Ha OCHOBaHUM MaTepuanoB MHXEHEePHbIX U3bICKaHWM.

2.2.3 Yucno penepoB SOMKHO ObITb HE MEHee Tpex.
Penepsbl pa3mellatotcs:

- B CTOpPOHE OT Mpoe3doB, MOA3EMHbIX KOMMYHMKaLWA, CKNaACKMX W ApPYrux TeppuTopun, rae
BO3MOXHO paspyLUeH/e UM usMeHeHne NonoXeHust penepa;

- BHE 30HbI pacrnpocTpaHeHNA aaBneHna ot 3gaHna nim CoOopyXeHud,

- BHe MNpedernoB BIUSIHUS OCAdOYHbIX SIBNEHWUN, OMOJN3HEBbLIX CKIMOHOB, HECTAGUIU3NPOBAHHbIX
Hacblinen, TopdsHbIX 60NOT, NOA3EMHBIX BbIpabOTOK, KapCTOBbIX 06pa3oBaHNin U APYrux HeGNaronpUATHbIX
WHXXEHEPHO-TEONOrMYECKNX U TMOPOreosIorM4eckmx yCrioBuit;

- Ha pacCTosHMM OT 34aHUSA (COOPYKEHMS) HE MeHee TPOMHOW TOLMHBI CNOSA MPOCaA0YHOrO rPYHTa;

- Ha pacCTosiHWMM, WCKIIOYaloWeM BNUsiHUE BuOpauum OT TPaHCMOPTHLIX CPEACTB, MaLlVH,
MEXaHN3MOB;

- B MecTax, rge B TeyeHue Bcero nepuvoga HabnwogeHun BO3MOXeEH 6ecnpensaTCTBEHHbIM U YO0OHbIN
NOAXOA K penepam Ansi yCTaHOBKN reoe3nyeckux UHCTPYMEHTOB.

KoHkpeTHOe pacrnonoxeHne U KOHCTPYKLMSI pernepoB onpeaensioTcs Npu pa3paboTke NpoekTa.

2.2.4 VicxoaHble penepbl 3aknagblBaloTCa He Mo3gHee YemM 3a 2 Mec OO0 Hadyana HabnwgeHui 3a
ocagkon dhyHoameHToB. [locne yCcTaHOBKM penepoB Ha HUX OOIMkHA ObITb NepegaHa BbICOTHAs OTMETKa OT
OnKamwmnx MyHKTOB rOCYAapCTBEHHOW HMBENUPHOW CeTU WAM OT 3HAKoB MECTHOro reogesvyeckoro
000CHOBaHUSA, CNYXMBLUMX UCXOAHBIMM ANs1 pa3buBOYHbIX paboT Npu CTPOUTENLCTBE.

B npouecce u3MepeHus BepTuKanbHbIX Aedopmaunii crnefyet KOHTPONMpoBaTb YCTOWYUBOCTL
NCXOOHbIX penepoB Ans Kaxaoro uukna HabnoaeHnn.

2.3 Ocapgou4Hble gedopMaLMOHHbIe MapKn
2.3.1 OcagoyHbIMM MapKaMu HasblBalOTCA reofe3nYeckne 3Haku, YKpennsiemble Ha pyHOameHTax,
KONOHHaX, CTeHax, MepeKkpbiTUSX M T.M., MEeHsoWMe CBOe BbICOTHOE MOJNIOXEeHNe BCNeacTBUE ocaiku
dbyHOaMeHTa 30aHuns (COOPYXKeHUs).

OCG,D,OLIHbIe MapKu cnyxat Ond yCTaHOBKU U NogBeCKU HMBEJTMPHbLIX peeK n onpeaerieHna OTMEeTOK
OOHUX N TeX Xe KOHCprKLLI/IIZ B KaXXOOM LUKINe nsmepeHna ocagku.

OcapgoyHble MapKu OendaTtca Ha CTeHHble, NIMUTHbIE N MapPKN-KOHCTPYKLUNNA.
CTeHHble MapKu YyCTaHaBnMBaKOTCA Ha BepTUKalibHbIX rpPaHAX KOHCprKLl,I/IIZ, NNNTHbIE - Ha

rOPU30OHTAasbHBIX MIOCKOCTSX, "MapKU-KOHCTPYKUMKU" - 9TO AeTan COOPYXEHUs!, UCTIONb3yeMble B KayecTse
Mapok.
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CTeHHble 0CcafiouHble Mapku Mo CBOEMY YCTPOWCTBY W CMOCOOY 3akpensieHus ObiBaloT Tpex TWUMOB:
MapkW, 3aknagblBaemble B Kene3o0eTOHHble U GETOHHble KOHCTPYKUUW, B HapyXXHble W BHYTPEHHUE
KMpnuyHble (6noYyHble) cTeHbl M cTonbbl, @ Takke OCadouvHble MapKu, YCTaHaBIMBaeMble Ha CTarnbHble

3aKnagHble Momnockl U Ha cTarbHble KOMOHHbI (PUCYHOK 4, MpunoxeHne A).
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a - Tin "a" aAns KUpNUYHbIX CTEH U Xene3obeTOoHHbIX KOHCTPYKUun, MaTepuan - CT 3; 6 - Tun "6" gnsa
MeTannmM4yeckmx
KONMOHH, matepwman - CT 3 npokaTHas paBHobokas (TOCT 8509-93 [2]); B - Tun "B"
TypboarperatoB
W TMAPOTEXHUYECKMNX COOPYKEHWI; 1 - 3aLWMTHBIN KONNakK (KpbILwKa) 0Cago4YHON MapKu;

- Ans pyHOameHToB
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2 - HUBenupHasa mapka (HepxaeetoLlas ctanb); 3 - MeTanIM4ecknin Kopoo;
4 - nnacTuHa ans rmapoypoBHs (HepxkaBetoLas ctanb); 5 - wrbipn (CT 3)

PucyHok 4 - KoHcTpyKuumn gecdopmanMoHHbIX MapokK
B mecTax, rae mapku MoryT nogBepratbCcs HapyLLeHuio 1 nopye (y BXOAOB, B TECHbIX NPOeMax 1 T.4.),
yCTaHaBMNMBalOTCA Mapku B BWAE KOCTbUIA C MONycdepunyeckon TOMOBKOW W MNPeAoXpPaHUTENbHbIM
Kornaykom.

2.3.2 lMnuTHble ocCafoYHble MapKW, PacrofOXEHHbIE Ha MNEepeKkpbITUSAX MOA3EMHbLIX COOPYXEHWUHN,
ropnsoHTarnbHbix 06pe3ax PyHAaMEHTOB U T.M., BbINOMHAKTCA ABYX TUMNOB:

- Mapkm B MecTax, MOOBEPKEHHbIX MeXaHW4YEeCKUM MOBPEXAEHWUsIM (r4e BO3MOXHO NepemelleHune
rpy3oB Mo nnute, pyHaaMeHTy 1 np.), AenatoTCst 3aKpbITbIMU;

- TaM, rge NoBpeXAeHNs MaroBEPOATHbI, Mapku MOryT COCTOSITb M3 OOHOM 3aknenku gunametpom 20
MM (6e3 3alnTHOM KOpoOKM), 3agenbiBaeMon B nnuTy mnum dyHaameHT Ha 100 MM C BbIXOOOM TOJTIOBKM

Hapyxy.

2.3.3 Tlog ocago4HbIMK "MapKaMu-KOHCTPYKUMAMMU" MNOHMMAlOTCA OTAenbHble AeTann camux
KOHCTPYKLUMI, NCMOMb3yeMble B Ka4eCTBE MapOK Af1S HUBENMPOBAHUS.

YepTexm 0cagoyvHbIX MapoK M UX cneundukauusa NpuBoaaTCa Ha paboumx veptexax yHOaMEeHTOB
TypboarperatoB n AbIMOBbLIX Tpyb; ONA BCEX OCTamnbHbIX 34aHUA U coopyxeHun TOC - B MpoekTe no
opraHusaumm HabnaeHu 3a 0cagKon.

YCTaHOBMNEHHbIE Ha 34aHUAX U COOpPYXeHnAxX ocaao4vHble Mapkn HyMepyroTCcA HecMbIBaeMom KpaCKOVI,
NPUBA3bIBAOTCA K OCAM KOJIOHH Uik BbICTyNnam U yrinam CTeH U HaHOCATCA Ha niiaH obbekTa, XpaHFILLI,I/IIZCFI C
maTtepuanamm no HabnogeHUIo 3a ocagKon.

Bce ocafoyHble Mapku He3aBUCMMO OT MX TUMOB OKPALUMBAKOTCH MACIsSHOM Kpackon WUnun apyrum
aHTMKOPPO3MNOHHLIM cocTaBoM. Okpacka BO30OHOBRSIETCS Kaxable ABa roaa.

2.3.4 CTteHHble Mapku 3aknagpiBatoTcs, kak npasuno, Ha otM.0,4-0,8 M, cuntas OT ypoBHS OTMOCTKM -
AN HapyXHbIX MapoK M OT YPOBHA MONMOB - AN MapoK, YCTaHaBNMBaEMbIX BHYTPW MOMELLEHWUN.
VcknioyeHne COCTaBnSAT Mapku, KOTopble MOryT ObiTb 3akpbiTbl OBOpPYyAOBaHMEM U OKaxyTcs
HeAOCTYNHbIMU ANS UCMOMNb30BaHNS (MX MOXHO pasMeLlaTtb Ha MHOW, yaobHow ansa HabnogeHus BbiCcoTe, Ha
rpaHaX KOHCTPYKUWIA, CHapY>Xu U BHYTPU NOMELLEHUN).

BblCOTHOE nonoXeHue NANTHbIX 0CaA0YHbIX MapoK BblOMpaeTcs Tak, YToObl OHW Bbinu:

- XXECTKO CBA3aHbl C (PyHAAMEHTOM COOPYXXEHUST (BO3MOXHO Yepes MPOMEXYTOUHbIE 3IIEMEHTHI);

- OOCTYMHbI ANs NPOM3BOACTBA HUBEMMPHbIX paborT;

- pacnonoxeHbl B 6e30nacHbIX OT MEXaHWYECKUX NOBPEXOEHNN MeCcTax.

PacnonoxeHne ocafgo4HbIX MapoK B MraHe:

- B KapKacHbIX 3[aHUsIX Mapku 3aknagblBaloTcs No NepuMeTpy HapyXHbIX CTEH MO OCAM 3[aHus,
CHapy>Xu UnNn Ha BHYTPEHHUX KONTOHHaX kapkaca. PaccTosHne mexay MapkaMu NpuHUMaeTcs, Kak npasuio,
paBHOE Lary KOMNoHH;

- B HEKapKacHbIX 30aHNSAX Ha NEHTOYHbIX U OTAENbHO CTOAWMX hyHAamMeHTax ¢ pbiHAGankamym Mapku
pacnonaratoTcs B HapyHbIX (CHapy>u) U BHYTPEHHUX CTEHaX M KOMOHHax - Yepes kaxable 10-14 m no ocam
hbyHOaMEHTOB;

- BO BCEX Cny4vasix yCTaHOBKa OCaJO4HbIX MapoK npegycmaTtpmBaeTcs Takke no yrram sfaHui, B
0Cafo4HbIX WBax (Mo 06e ux CTOPOHbI), B MeCTax nepeceyeHns NPOAOSbHbLIX M NOMEPEYHbIX CTEH, NO yrram
(cHapyxu) oOTpes3aHHbIX OT OCHOBHOro 34aHusa 0OaleH §ecTHUYHbIX KIeTok, no yrnam 6GalueH,

BO3BbILLAOLMNXCA Ha OBLUM KOHTYPOM 3[aHUS;

- B AbIMOBbIX TpyGax 3aknagblBaeTcsi He MeHee 4 MapoK Ha OAMHAKOBOM PaCCTOSIHAM MO OKPYXXHOCTM
TpyObI;
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- B TpPagMpHsIX Ha KONIOHHae - He MeHee 12 MapoK Ha PaBHOM PacCTOSIHWM MO ee NepuMETPY;
- Ha pe3epByapax Ans XpaHeHusl MasyTa - He MeHee 12 Mapok;
- Ha 3cTakagax TOMMMBOMOAAUM - HA KaXKOOW Orope Mo O4HON Mapke;

- B dyHOameHTax nop TypboarperaTtbl yCTaHaBNMBaeTCs He MeHee 6 MapoK npu MOLLHOCTU
TypboarperatoB meHee 180 MBT n He meHee 12 npu mowHocTu TypboarperatoB 180 MBT n 6onee;

- B yHOaMeHTax NoA KOTNbI - HA KaXJoW KONMOHHEe Kapkaca KoTna;

- B dbyHOaMeHTax nof nuTaTtenbHble, LUUPKYMALUMOHHbIE TSXKEmble CeTeBble HAcoChbl U pe3epBHble
BO30yauTENM - Mo 6 Mapok, Nog TpaHcdopMaTopsl - Mo 4 Mapku;

- B (pyHoameHTax nog MenbHWUbI - MO OAHOW Mapke Ha Kaxaom dyHAameHTe nof KOpPEeHHble
MOALIMMHUKK, MO 2 Mapkn - Ha dyHOAaMeHTax noA PeaykTop C ABuratenem Ha MnpOTUBOMOSOXHbIX MO
AvaroHanam yrnax;

- B pyHAameHTax nog Apobunku - 4 mapku (Mo O4HON Ha BCEX YITOBbLIX CTOWKaX C NIMLEBON CTOPOHbI);

- B BEPXHEM NEePEKPbITUM HACOCHOM - 4 NANTHbIE Mapku (MO OOHOW Ha KaXKaoM Yriny).

MpyMepHble cxeMbl pa3MeLLeHNst MapoK NpUMBEeAEHbI HA PUCYHKE 5.
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PucyHok 5 - Cxema pasmeLLeHns Mapok B rnaBHoM kopnyce MP3C ¢ aHeprobnokamm 800 MBT

2.3.5 lMNpwn cocTaBneHun npoekTa pasmeLleHns AedOopMaLMOHHbIX MApPOK YYUTBIBAOTCS KOHCTPYKLUK
dyHOaMeHTOB, pacnpeferieHne Harpysok, reoriormyeckme M rmaporeosiornyeckne YCrioBUsi OCHOBAaHWUS.
KonnyectBo Mapok paccuuTbiBaeTcs U3 YCMOBWUWA OMNpedeneHnss HepaBHOMEPHOCTU OCadku, KPEHOB,
npornboB HabngaeMbIX COOPYXKEHWUN.

®

KoHcTpykuun aecdopMaLmMOHHbIX MapoK AOMKHbl obecneumBaTb OONTOBPEMEHHYID COXPAHHOCTb,
YCTOMYMBOCTb, @ B CIlydae BbICOKOTOYHOIO HUBENMPOBAHNS MMETb Nonycepuyeckyto rofioBky Ansi TOYHOro
PUKCMPOBaHMS NOMOXKEHUSA PENKN.

2.3.6 MecTononoxeHue MapoK HaHOCUTCA YCJIIOBHbIM 3HAaKOM Ha 06U.l,yf0 CXeMy pacnonoxXeHud
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34aHMN U COOPYXEHUN, BbINONHEHHYO B MacwTabe 1:500 mnn 1:1000. Kaxgon mapke npucBamBaeTcs
HOMep, NOoA KOTOPbIM B JalNbHENLLEM 3anucbiBalOTCH BCe HabnmogeHns, OTHOCSLLMECS K JaHHOW Mapke.

Ona yoobctBa HabntogeHuin n obpaboTkM M3MEPEHUA Hymepauus MapokK Ha KaXOoM COOPYXKEHWUU
(3maHumn, dyHoameHTe TypboarperaTa, kKoTna, rpagupHe M T.4.) MPUHUMAETCst MO OAHOTUMHOW CXeme W
HayMHaeTcsa ¢ Homepa 1 ¢ Bo3pacTaHMeM HymepaLuun no YacoBow cTpenke. [Npu 3anvcn HabnogeHni Homep
MapKu COMpPOBOXOAeTCs COKpalleHHbIM HaMEHOBaHWEM 34aHUS U COOpPYXXeHUs. Hanpumep, mapka 5 Ha
34aH1MM BOOOMNOArOTOBUTENBHOM YCTAHOBKM 3anuckiBaetca M-5 BITY.

2.4 N3mepeHue ocagku (gecopmaumin) pyHaameHTOB
241 Ocapgka OCHOBaHWA (yHOAMEHTOB W3MEPSETCS OOHMM U3 Crnefylolmx MeTodoB (Unun ux
KOMOBUHNPOBAHUEM): FEOMETPUYECKUM, TPUTOHOMETPUYECKUM, TMAPOCTaTUYECKNM.

242 FEOMETPM‘-IGCKOG HUBEINMNpoBaHMe nNpuMeHAEeTCA B KayeCTtBe OCHOBHOIo Metoda WU3MepeHud
BepPTUKalribHbIX nepemeu.l,eHMVl.

2.4.3 TpuroHoOMeTpuUYecKoe HUBENMMPOBAHUE MNPUMEHSeTCS Mpu  WU3MepPeHusiXx BepTuKarbHbIX
nepemeLleHnn (yHOaMEHTOB B YCMNOBUSAX Pe3kux nepenagoB BbICOT (Bonblwumx Hacbinen, rnybokmnx
KOTNIOBaHOB, KOCOropoB U T.1.).

244 TwppocTatMyeckoe HMBENUPOBAHWE TMNPUMEHSETCS B MNOMELLEHUSX CO  CTabunbHbIM
TemnepaTypHbiM PEXMMOM (Hanpvmep, B MOABANbHOW 4acTM MaLUMHHOrO 3arna, rae MoryT BeCTUCb
N3MEepEeHNss NepeHOCHbIMU TMAPOHUBENUPAMU UIM yCTaHaBNMBATLCHA CTauMOHapHbIE rMapocTaTudeckue
CUCTEMBI).

2.5 N'eomeTpunyeckoe HMBenNMpoBaHue
2.5.1 TleomeTpuyeckoe HMBEMMPOBaAHWE pEMNEepoB W MapoK MNPOM3BOAUTCA BbICOKOTOYHBIMYU
HuBenmpamy H-05 n MM NogoBHBIMKW NO TOMHOCTU U MHBaAPHBLIMKU LWTPUXOBbIMK penkamn PH-05 anuHown 3,0;
2,0; 1,2; 1,0 m, nogBeCHbIMM penKaMmn ¢ UHBAPHOW LLUKANow, a Takke perikaMmu 13 anoMrMHMEBOroO Kopryca ¢
WHBapPHOWN NOMOCON.

2.5.2 HuBenvpoBaHue gedopMauMOHHbIX MapoK MPOU3BOANTCS KOPOTKMMK niydamm oT 2,0 go 25 m
(ana 3emnsHbIX NAOTUH Ao 50 M) npu cobniogeHun paBeHCTBa PacCTOSHUA OT MHCTPYMEHTa A0 peek
OBONHbBIM FOPU3OHTOM MO OAHOW U3 CreAyLMNX NPOrpaMMm:

| nporpamma Il nporpamma
[MepBbIi rOPU3OHT MHCTPYMEHTA 30Ma MNa 3 30 31 Mo Na
BTOpoWi ropM3oHT MHCTpYMeHTa Mo 30 3x Mg Mo MNx 30 3=

3necb 35 - OTCYET MO OCHOBHOW LUKare 3agHen penku;

3n - OTCYEeT No AOMOSHUTENBbHOW LWKane 3agHen penku;

My - OTCYET N0 OCHOBHOW LLKane nepeaHen penku;

Mg - oTCcYyeT NO QONOMHUTENBHOWN LLKaNe nepeaHen penku.

Mpn HMBENUPOBaHMM B TMOMELLEHUAX W NPU YCTAHOBKE HMBENMpPA Ha XECTKOM OCHOBaHUU
npumeHsieTca |l nporpamma ¢ ncnonb3oBaHNEM OAHOWN PENKN.

253 [Ona wu3mepeHuss ocagkm yHOAMEHTOB C TOYHOCTbIO, XapakTepusylowencs cpegHen
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KBaZpaTU4eCKOM NOrpeLlHOCTb0 1 MM, B3auMHOE NOMOXeHWe UCXOAHbIX rMyOMHHBIX penepoB onpeaensieTcs
CO CpeaHel KkBaapaTMyecKom NorpeLHocTbio He 6onee 0,5 mm.

254 Mexagy WCXOOHbIMM penepamMu CO34aeTcs XKecTkas CucTemMa OCHOBHbIX XxogoB. [ns
paBHOTOYHOM Nepenadn OTMETOK Ha MapKy OT LKA K LUKy He0O6X04MMO COXpPaHATb OAHOTUMNHOCTb CXEMBI
HMBeENMpOBaHus. [Ns cokpalleHust obbema M3MepeHuin, o6paboTkM M NoNyyYeHuss Tpebyemowm TOYHOCTU
Heobxoaumo paspabaTtbiBaTb CXEMY OCHOBHbIX XO40B C MMHUMAIbHbIM KONTMYECTBOM LLUTATUBOB.

2.5.5 OcHoBHble x0abl NpoknagbiBalTcs B Havbonee GnaronpuaTHbIX YCNOBUAX AMs NPOU3BOACTBA
HMBenMpoBaHus. Bpemsa ana npoknagkv Xo4oB BHE 34aHWIN BbiOMpaeTcs C y4eTOM UCMONb30BaHUSA UX TEHU
ONS 3alMTbl HABENMPA OT CONHEYHbIX NyYen.

2.5.6 MNpw npoknagke OCHOBHLIX XO40B COBMOAaeTcs paBeHCTBO paccTosHui 0o peek (0,5 m). Ons
obrneryeHnst onpegeneHns Mecta yCTaHOBKM HUBEMMpa PacCTOSHUS MOTyT onpeaendTbCs Mo OCAM 34aHWN U
COOpY>XEeHWI. ECnn 3TO UCKMIOYEHO, TO PAcCTOAHUSA U3MEPSAIOTCHA NO AarlbHOMEPHBIM HUTAM HUBenvpa nmbo
pYyneTKon.

2.5.7 lpoBepka ypoBHS HMBENUPA W YpPOBHEW peek B cryvyae paboTbl B ycrnoBusix Bubpauum
(MaWwwvHHbBIN 3an, AbIMOCOCHOE OTAEeNeHMe) MPOU3BOANTCH EXEeQHEBHO, B OCTarlbHbIX YCMOBUAX - OOUH pas3 B
Hegento. [ns ygobctBa onpefdeneHns yrna i HuBenvpa Ha obbekTe paboT BbIGMpaloTcs B KayecTse
BasncHbIX ABe yaobHble Mapku, yaaneHHble ogHa OT APYroW Ha paccTosHWe He MeHee 25 M, npeBbilleHne
Mexay KOTOpbIMW OMpedensetcs nyTemM MHOroKpaTHbIX M3mepeHuin. BHyTpu rmaBHOro kopnyca ansi aton
Lenu MoryT ucnonb3oBaTbCs (POTOLLKamMbI, 3aKpenseHHble Ha CTEHaxX UM KOMOHHAaX.

2.5.8 B TeyeHue nepBoro Yaca paboTbl 40 NPUHATUS HUBENMPOM TEMMNEPATYpPbl OKpYyXKaloLeln cpeabl
NPOM3BOAMNTCA HUBENMPOBaHME MapPOK, He BXOASALMNX B OCHOBHbIE XOAbl.

2.5.9 [na onpepgeneHuss ocagky HauGoree ydaneHHbIX OT WCXOAHbIX penepoB ¢hyHOaMEHTOB C

TOYHOCTBO 1 MM (npu Myp =0,13 MM) npegenbHOe KOMUYECTBO LUTATMBOB OCHOBHOIMO Xoda Mexay
NCXOAHLIMW penepamun He OOIMKHO NpeBblwaTh 14.

2.5.10 OTMeTKM Ha MPOMEXYTOYHbIE Mapku nepegarTcs OT MapoK OCHOBHOro xoga. Ha camyto
yaaneHHyrl OT OCHOBHOINo xXoda MapKy OTMeTKa nepefaetcd MakCMMyM [OByMA LWTaTUBaMWU OT MapKu
OCHOBHOro xoga, a npu oonbliem yAaneHnn npoknaabiBaeTcAa Xo4 BTOPOro nopsagka unu ysenmydymBaeTcA
YMNCIO OCHOBHbIX XOO40B.

2.5.11 [Ona 6onee [OCTOBEPHOro onpedeneHus ocagkn (PyHOAMEHTOB KOJIOHH KapKaca rnaBHOro
Koprnyca HeoOXOAMMO nNpPOAOSbHbIE OCHOBHbIE HMBEMWPHBIE XOAbl MO MALMHHOMY W KOTENbHOMY
OTAEeNEHVAM NPU HAaNM4YUM NPOXOA0B CBA3bIBaTh MeXAy coboM nonepeyvyHbIMU Xoa4amu.

B cnydyae oTcyTCTBMSA NPOXOAOB yCTaHaBnuBarTca Yepes kaxable 120-150 M no ABe Mapku Ha O4HON
N TOW XE KOJMOHHE C OBYX CTOPOH: OAHA CO CTOPOHbI MAalMHHOrO 3ana, gyonupytwouiasi - CO CTOPOHbI
KOTenbHOro Lexa.

2.5.12 lNepepaya OTMETOK NpWU BXOAE B MALUUHHBLIA 3an M KOTeNbHOE OoTAerneHue (4Nnst UCKMoYeHUs
BNUSHMS Pa3HOCTM TeMNEepPaTyp U KOHBEKLMM) NPOU3BOAUTCS HECKOSMBbKO pa3, MpMYEM HUBENUP KaXKAbIN pas3
OOJDKEH NPUHATbL TemnepaTypy OKpyxatowien cpeapl. [na 6onee TouyHoOM nepefadn oTMETOK Mpu BXoae B
rMaBHbIA KOPMYC YCTAHaBMBAKTCA Ha OAHOM M TOW e KONIOHHE [Be Mapku: ofHa - BHE NMOMELLEHUs, a
ayonupytoLas - BHyTpu.

[na aTon Xe uenn MOXHO MUCMOSNb30BaTb HaKNneeHHy Ha OKHO LWKany Ha npoapaquﬁ OCHoBe. OTa
LKana 6y,u,eT CNyXnTb I'IGDEXOLI,HOVI TOYKON npun nepenadye OTMETKU 4Yepe3 CTEeKIOo. Owwubka, Bbl3BaHHas
npernomMmneHnem ny4da npu npoxoxaeHnn 4epes CTekrno, HaxogmuTcd B npenenax 0,1 mm.

2.5.13 [1na nonyyeHnsi paBHOLEHHBIX AaHHBIX U UCKIMIOYEHUS BUSTHUSA CE30HHOI0 KorebaHus oTMeToK
rMyOVHHBIX PENepoB U MapoK, a Takke YMPOLLEHNsI NOCNeAYoLEero aHanmaa gaHHbIX NPy rogoBbIX LIMKax
NPON3BOOATCS U3MEPEHUSA B OO4HU U Te Xe CPOKU UNU C HE3HAYUTENbHBIMU OTKIOHEHUAMW MO BPEMEHU OT
YCTaAHOBMEHHON AaTbl HabnaeHWn (0o mMecdaua), a npu NosyrodoBbIX LMKMax Ansi NMpaBUITbHOrO aHanusa
0CajKu CpaBHUBAIOTCS, KPOME TOro, COOTBETCTBYIOLLNE CE30HHBbIE U3MEPEHUs (NeTo - NeTo, 3umMa - 3uma).

2514 I'Ip|/| pa60Te B crnabo OCBELLUEHHbIX NMOMELLEHNSX npnmMmeHAaeTCcAa MUCKyCCTBEHHOE OcCBelleHune
LKA peek, ypOBHeIZ N OTCHETHOro I'IpMCFIOCOGJ'IeHI/IH MHCTPYMEHTAa.
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2.515 [Ons yMeHbLUeHUsI 3Ha4yeHus OWNOKM M3-3a HEnpaBWUIIbHOW YCTAHOBKW PENKN Ha Mapke
peKkoMeHayeTCst NPUMEHSATb MOANATHUKM, Y KOTOPbIX LIEHTP OrpagnTeribHOro KOMbLia JIEXUT HAa OCU PENKW.

[nsa ynobcTBa yoepXaHUs perkn B BEPTUKANIbHOM MONIOXEHUN NMPUMEHSIIOTCS NOAMNOPKN (PUCYHOK 6).
MaTka perikn gormKkHa ObITb YNCTON.
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a - noanopka ans penku; 6 - KOCTbINK; B - NOAKNaAKM No4 HOXKW WTaTUBa ANS YMeHbLUeHUss BUbpauuu;
1 - HMBenNupHas penka; 2 - NoAnopkK; 3 - KOCTbINb ANs 3a0MBKM B FPYHT; 4 - NpegoXpaHUTENbHbIN KOMMNayok,;
5 - kocTbINb Ans 3abuekKu B accanbT; 6 - KOCTbINb ANns 3abuBky B 6eToH; 7 - nnactuHa (CT 3);
8 - Bonnok; 9 - nopuctas pesuvHa

PucyHok 6 - Npucnocobnenuns, npuMeHsieMble Npy NPOM3BOACTBE HUBENUPOBAHUSA
2.5.16 B kayectBe nepexogHbIX TOYEK MPUMEHSAIOTCA KOCTbINMM ANnA rpyHTa M 6eTtoHa (MOXHO
BMHTOBbIE). [Onsi  wucknoveHms ownboK mn3-3a HeJoCTaTOYHOM  YCTOMYMBOCTM MEPEXOAHbIX  TOYEK
npegycmaTtpuBaeTCcs YCTaHOBKA [OOMOSHUTENbHBIX MapOK Ha PsSAOM  PacrnofIOKEHHbLIX COOPYXEHUsIX WU
dbyHOaMeHTax.

2517 [Ona ymeHbleHus HebnaronpuaTHOro BnusiHUA Bubpauuin o6opyaooBaHWs Ha HUBENUP
NPUMEHSAITCA NOAKMAAKW MOA HOXKM LUTaTUBa HUBENMpa wnn BubporacuTenb, 3akpennsiemMbli Ha Tpybe
HMBenvpa unu wTatmea. B cnyyae accanbToOBOro NOKPLITUS TEPPUTOPUN U MONa KOTENBbHOMO OTAENEHUs
NnoAaKnaakyM MCronb3yrTca NS UCKITHYEHUS OWNOOK U3-3a 0Caku LTaTmBa.

2.5.18 lNepepava OTMETKM HA MapKX NPOM3BOAMTCS 40 Bnuwkanwero MCXOAHOro penepa ¢ TOYHOCThIO,
XapaKkTepusyloLwencs cpegHen KBagpaTUYecKonW MOrpeLlHoOCTb0 onpeaeneHns npesbiweHns He 6onee 0,7
MM.

2.5.19 TogroToBKa MHCTpPyMeHTa K paboTe (MccnegoBaHWsi U MOBEPKU, KOMMApUPOBAHWE pEEK)
NpPOu3BOAUTCH B COOTBETCTBUM C TPEOOBaAHUSIMU, NPUBEAEHHBIMU B MpuoxeHun b.

2.5.20 ®opma 3anmcu HUBENMPOBaHUA NpuBeaeHa B NpUoxeHun B.

2.5.21 PacxoxaeHne 3HayeHnn M3MepeHHbIX MpeBbieHNA Mexay OBYMS rOpU3OHTaMKn HUBenupa He
OOMKHO ObITb Gonee 6 geneHun otcyeTHoro 6apabaHa (0,3 MM), a NpeBbILEHWI, NONMYYEHHbBIX MO OCHOBHOW
n pgononHuTenbHonm wkanam - 4 pgenenms (0,2 wmm). [pu GonblwMX pacxoXgeHUAX U3MepeHus
nepegenbiBaloTCs.

2.5.22 [lonyctumas HeBsi3ka (MM) HUBENUPHOrO XoA4a Unn NonuMroHa onpeaenseTcs no opmyne
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f, =203/,

rae 11 - 4Ymcno wTatuBOB B XO4€ UK NOJIUToHe.

2.6 ObpaboTka maTepuanoB reoMeTpM4eCKOro HUBeNIMPOBaHUS U OTYETHOCTb
2.6.1 lNocne NOBTOPHOW NPOBEPKN XXYPHAsioB HAbNOAEHNA COCTaBMSAETCA CXeMa HUBESTMPHbIX XOAO0B,
Ha KOTOPYHO 3anuCbIBalOTCHA CpeaHNe NPEBbLILLEHNS N HEBSI3KN.

2.6.2 lNpn ob6paboTke MaTepuanoB W3MEPEHW OOCTAaTOYMHO MPUMEHSATb MPU YpaBHEHWM XOOOB U
MOMWUIOHOB CMOCOObI 3KBMBANEHTHOW 3aMeHbl, NocrefoBaTerbHbIX NPUOMAVKEHUA UM NONUIOHOB Mpod.
B.B.lMonoBa, o6ecneunsatoLime HeOH6XOAMMYI0 TOYHOCTb.

2.6.3 Bo Bcex uuknax nsMepeHuin oTMeTKN MCXOOHbIX rMYOUHHBIX (FPYHTOBBIX) penepoB NPUHUMAOTCS
HEeW3MEHHbIMW, €CMU MPU KOHTPOSE WX MOMOXEHUS U3MEHEHWe MPEBbILLEHUN MEXAy penepamm oKaxeTcs
MeHblUe OoWwnboK W3MEpeHUn unu ogHoro nopsigka ¢ Humu. Kputepmem HenoaBWKHOCTU TNYyBUHHBIX
(rPyHTOBbIX) PEnepoB CryXWUT NpeaenbHoe 3Ha4YeHne, MM:

K < 2mg~2n

roe 1Il.r - cpefHAsa KBagpaTuyeckad MOrpellHoCTb OnpefeNieHus npeBbIleHna wWwTaTtuea (CTaHLI,VIVI),

npuHumaemas 0,15 mwm;
11 - YACIO CTaHUMI B Xoae.

2.6.4 OTMETKM MapOK BbIYUCNSAOTCA C TOYHOCTbIO Ao 0,01 MM, a Npy cocTaBneHUn katanora oTMeToK
N ocagku 3anucbiBaroTcsl ¢ TodHocTblo go 0,1 mm. Ocagka dyHOaMEHTOB onpedenseTcsa Kak pasHOCTb
OTMETOK MOCIeayLEro 1 NEPBOro UMKNOB HUBENMpoBaHusa. ®opma katanora 0TMETOK U OCafKu penepoB n
MapoK npuBeeHa B npunoxenun I

2.6.5 Mo kaTtanory cocTaBnseTcs CxemMa CO 3HavyeHWsMuM ocagku (yHOAMEHTOB Ha nnaHe
pasMeLleHns 340aHun U COOPYXEHWW, a B Cry4vyae 3Ha4YUTENbHOM HEePaBHOMEPHOCTW OCadKM Ha CXemy
HaHOCATCH NMMHUN PaBHON ocafku Yepes kaxaple 5-10 mm.

PeKomer,yeTcsa CTpOUTb Fpa(bVIKVI OCagkKm MapoK Mno ocdam 34aHUA U COOpy)KGHVIVI C npueeageHnem
reosiormn4eckoro paspesa OCHoBaHuA C ykasaHMeM ypoBHA NMOO3€MHbIX BOA.

2.6.6 llocne BbLINOMHEHWS HayanbHOrO UWKNA M3MEpeHun ocafku yHOAMEHTOB COCTaBnseTcs
NOSICHUTENbHAaA 3anucka (OTYET) C XapaKTepUCTUKOW TMYOMHHBIX (FPYHTOBbIX) PEenepoB, CXemMoWn
pa3meLleHns AedopMaLnMOHHbIX MapOK, HUBENMPHBIX XOA0B, METOAMKON HWBENWUPOBAHUSA U ypaBHUBAHUS,
OLEHKOWN TOYHOCTM M3MEPEHUI, a TakkKe KaTanor OTMeTOK MapoK 1 penepos.

2.6.7 Mo TpeM uuknam wn3MepeHWUn onpedenstoTca 3HayeHue, CKOPOCTb WM AUHaMuKa OcagKu.
BbluncnsoTcs cpefHee 3HayeHWe OCadkuM COOPYXEHUW, ee cpefdHerofoBas CKOPOCTb, OTHOCUTESbHbIE
npornbbl U KpeHbl, Hambonblas U HauMeHbllas Ocadka, a Mo 3HAYEeHWID OCafKkM - MecTa BO3MOXHbIX
Aeopmaunini KOHCTPYKUURA.

2.6.8 B oT4yeT No usMepeHusIM ocadku byHOaMEHTOB BKIOYalOTCA CBeAeHUst 0 Hayarne U obbeme
paboT, KpaTkue WHXeHepHO-reoriormyeckasl M rmaporeoniornyeckasl XapakTepucTUKU MNPOMMOoLWaaKu,
XapaKTePUCTUKN (PYHOAMEHTOB W HECYLUMX KOHCTPYKUWIA TNaBHOTO KOpMyca M OCHOBHbLIX COOPYXKEHWUH,
onpeaerieHne cTeneHn onacHOCTY HepaBHOMEPHOW OcadKku U ee BNUAHMSA Ha AedopmMaumy KOHCTPYKLUMIA 1
paboTy 06opyaoBaHKs, OLEeHKa AoNYCTUMbIX 3HAYEeHWI, NPOrHO3 OCafKW U peKoMeHZauuu Mo AanbHernum
N3MEepPEHUAM.

2.7 T'mppocTaTuyeckoe HUBenMpoBaHue
2.7.1 na rmgpocTtaTU4ecKoro HUBENMPOBaHUSA NPUMEHSIETCS NEPEHOCHbIN LITaHroBbIN MMOPOHNBENNP
npod. O.Meiiccepa (HapogHoe npepnpuaTue "®paibepreH [MpeunsmoHcMexaHuk" - [epmaHus) c
OnanasoHom mamepeHuss 100 MM ¢ ueHon aeneHus Mukpometpuyeckoro BuHTa 0,01 MM, € UeHTpanbHbIM
noaBeLInMBaHMEM, a Takke crneumanbHON LWTaTUBHOW YCTaHOBKOMW, NO3BOMSOWEN NPON3BOAUTL U3MEPEHUSs
NpakTU4eCcKM He3aBUCUMO OT ANUHbI LUNaHra.
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Ins UCKMoYeHUs TemnepaTypHO MNOrpellHoCTM BBOAATCS TMoMnpaBku, AN 4Yero B LUNaHre nop
N3MEpPUTENIbHON  CUCTEMOM  YCTaHaBMNMBAETCA  CreuuanbHbli  TEpMOMETP, C  MOMOLLbI0  KOTOPOro
onpegensieTcs Temnepartypa ctonba soabl. [ns obnerdyeHnst paboT Bo Bpemsi MpoLiecca M3MepeHusi KOHTaKT
OCTPUSI M3MEPUTENbHOTO LWMUHAENS C YPOBHEM XWOKOCTU OnpenensieTcsi no NoTyXaHUK 3MeKTPUYECcKoN
NaMMoYKu.

2.7.2 T'nppocTatnyeckun ypoeHb Mogenn 115-1 3aeoga "Kanmbp" npegHasHavaeTcs 4ns U3MepeHnin
npeBbILLIEHUN B Anana3oHe +25 MM. B 3akpbITbiX NOMELLEHUSIX C NOCTOAHHbLIM TEMMNepaTypHbIM PEXUMOM
ypoBeHb mogenu 115 obecneuvnBaeT usamepeHne npeBbILLEHNS Ha CTaHUMM (OOQHOMO LWTaTuMBa) CO CpeaHemn
KBagpaTU4ecKon onbKom okono 5-8 Mkm.

Ona npepoxpaHeHuss OT HarpesBa TrONOBKM ruapoHuBenupa wmogenun 115-1  Heobxogumo
TEPMOM30NMPOBaTh, a NPOLIECC U3MEPEHUI COKpaLLaTh BO BPEMEHMU.

2.7.3 [lnst nsmepeHus ocagkm u gecbopmaumi pyHagameHToB TypboarperaToB, AbIMOBLIX Tpy6, balueH
rpagvpeH MOryT yCTaHaBnMBaTbCsA MPOCTENINE CTauMOHapHble rugpocTaTtuyeckue cuctemsol. [poctenwas
rmgpoctaTmyeckasl CUCTEMa COCTOWUT M3 MPOJSIOXKEHHbIX MO MEPUMETPY COOPYXEHWS LinaHra wnu Tpyobl,
umerwmnx B HabnwgaeMbix TOYKax BbIXOA4bl (Mb€30METPbl) B BWAE CTEKMSAHHbIX BOAOMEpPHbIX TPYOOK C
aeneHnamun. WameputenbHble cocydbl (NbE30OMETPbl) B MMOPOCTATUYECKMX CUCTEMAX MOryT WMETb
nocrnegoBartefibHoOe COeOUHEHME - Pa3OMKHYTOE U 3aMKHyTOe. 3aMKHyTasi rmgpoctatmyeckass cuctema BO
BCEX Cnydvasix NMpeanodTuTenbHee, Tak Kak KaXKabl COCyn MMeeT ABOWHYH CBA3b C APYIMM U, KPOME TOro,
nNpy M3MEHEHUU BbICOTbl OTAESNbHbLIX COCYAOB XWAKOCTb 3HAYMTENbHO ObiCTpee npuxoguT B COCTOAHME
CTaTM4eCcKoro paBHOBECUS.

2.7.4 Cocyapl (Nbe30oMeTpbl) rMAPOCTATUYECKON CUCTEMbI 3aKPENNIAOTCA Ha CoopyXeHun. B kaxgom
LvKne HabntoaeHni 6epeTcs OTCYET YPOBHS XKMAKOCTU B cocyaax. PasHOCTb OTCUYETOB, B3ATbIX B PasfNYHbIX
LMKnax, XxapakTepuayeT 3HauyeHMsl 0CafKu COCYAOB U, CrieaoBaTeNlbHO, COOPYXKEHA.

2.7.5 [na ycTpaHeHVss W3MEHEHUS HayanbHOW OTMETKM MOBEePXHOCTU >XWUAKOCTWM BCrieacTBue
BEPTUKANbHbIX ~ CMELLEHWA  OTAENbHbIX  COCYAOB B IMAPOCTATMYECKYID  CUCTeMy  BBOAWTCS
KOMMNeHcaTop-pe3epByap 3HauYNTENbLHOrO oGbema.

2.7.6 Mpun namepeHun ocagkm n gedopmauni dyHgameHToB TypboarperatoB TOC, roe mmetotcs
bonblune TennoBblAENEHNs B kavecTBe paboyert XWMOKOCTU, MPUMEHSETCA XKMOKOCTb C  ManbiM
KO3(h(PULIMEHTOM pacLUMpeHns, a Takke npegycMaTpuBaeTcsl Tennousonsuus u TepmocTabunusauus
pabouen xungKkocTu.

3 U3MEPEHVE OE®OPMALIMA CTPOUTENBbHBLIX KOHCTPYKLIUNA

3.1 UamepeHue gedopmauuin pyHgameHTOB TypboarperatoB MmowHocTbo 180 MBT 1 6onee
3.1.1 HopmanbHas pabota Typboarperata obecneuymBaeTcs HEWU3MEHHbLIM MOMOXEHNEM Onop
noawnnHukoB Typboarperarta, T.e. OTCYTCTBMEM 3HAuYMTEmNbHbIX AedopmaLmnn (Npormbos, KPEHOB) BEPXHEN
dyHOamMeHTHOW nnuTbl Typboarperata. OgHOM M3 NPUYKMH  BbilLeyKasaHHbIX Aedopmauni  sBndeTcs
HepaBHOMEPHas ocajka OCHOBaHWS.

NamepeHunsa ocagkm n gecdopmauni dpyHgameHToB Typboarperatos moliHocTelo 180 MBT n 6ornee
NPOM3BOAATCA METOOOM BbLICOKOTOYHOIO TEOMETPUYECKOTO WM  TMOPOCTaTUYECKOTO HUBENUPOBAHWUS.
JaHHble u3MepeHuii [JOMOMHAKT MaTepuanbsl UccrnefoBaHWWA LEHTPOBKM Banonpoeoga W Bubpauuu
TypboarperaToB Npu yCTaHOBMNEHUN NPUYKH HAPYLLIEHWS HOpManbHol paboTel TypboarperaTos.

3.1.2 YcraHoBKka AeopMaLMOHHbLIX Mapok npeaycMaTpuBaeTCsa Ha TPeX YPOBHSX: MO BEPXY HUXKHEWN
nnNuTbl, Ha oTMeTke 0,6 M 1 Ha BepxHel nNnuTe (PUCYHOK 7).
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1 - ocb Typboarperara; 2 - ocb reHepaTopa; 3 - 0OCb KOHAEHcaTopa

PucyHok 7 - Cxema pa3smelleHnss Mapok Ha pyHaameHTe Typboarperata mowHocTbio 300 MBT
(oTmeTka obcnyxmnBaHms)
Mapkyn no Bepxy HWKHEN nnAuMTbl MCNONb3ylTcs B MNepuof CTpouTenbcTBa (yHOAaMeHTa
TypboarperaTta. B nepuog akcnnyaTtauum UCnonb3yTcs TONbKO MapKK, AOCTYNHbIE ANsi HUBENUPOBaHKS.

MapKl/I Ha oTmeTke 0,6 m YCTaHaBJIMBAKTCA Ha HAPYXHbIX FPaHAX CTOEK cbpr,ameHTa, npn 3TOM
B3aMMHO€ CMelleHne unx B niiaHe OTHOCUTESIbHO MapOK BEpPXHEro CTPpOEeHUA He OOJIKHO npeBblllaTbh (YR
PaccTosiHne Mexay Mapkamun namepdeTcAa C TOYHOCTbH 1 cm, npon3BognTca UX npuBA3Ka OTHOCUTEJIbHO
oceln NOALUNMHUKOB.

3.1.3 [Onsa ronoBHbix 06pasuoB TypboarperatoB npegycMaTpuBaroTCA OOMOMHUTENbHO Mapku y
KOpMycoB NOALUUMHMKOB Ha YPOBHE rOPU30HTaNbHOMo pa3bemMa LUNnHApPOoB.

3.1.4 WsmepeHusa pgecdopmaumii  PyHOAMEHTOB HAYMHAKOTCA MOCMe BO3BEAEHMS  HWXKHEN
dyHOaMEHTHOW NNUTbl, darnee OHW MPOU3BOAATCA MOcCne BO3BedeHUS KOMOHH byHOaMeHTa, nocne
BO3BeJeHNsA BepxHen hyHOaMEHTHOW NNNThI, @ 3aTeM BbINONHAKTCA B TaKOW NocneaoBaTenbHOCTHU:

- 1Ba pa3a B npouecce MOHTaxa TypboarperaTa;
- 10 1 Nocre rMAPoUCHbITaHUA BaKyyMHOW CUCTEMBI;
- nepen KOMMMEKCHbIMK NMyCKOBLIMW onepauusiMy Typboarperata Ha XonogHoOM pyHAAMEHTE;

- B npouecce aKkcnnyartauumn vyepes 0,5-3 mec B 3aBUCMMOCTU OT TENMOBbLIX Aedopmaumnii 1 CKOpocTn
ocafku.

3.1.5 Tllepegjaya OTMETOK Ha MapKW, YCTAHOBIfIEHHblE B BEpXHEM CTPOeHUn pyHOaMeHTa
TypboarperaTtoB, MPON3BOAUTCHA OAMH pa3 B Hayarne M3MepeHWIn C NOMOLLbI0 HUBENMPA U CTasrlbHOW PYNETKN.
Ha oTMeTke 0OCnyXnBaHWsi B kKa4eCcTBe UCXOOHbLIX YCTAHABNUBAKOTCA MAapKM HA HECKOSbKMX KOMOHHAxX psaa
b rnaeHoro kopnyca. Ocagika 3TUX e KOMOHH Ha oTMeTKe 0,6 M KOHTPONMpyeTCsi OTHOCUTENBHO UCXOOHbIX
rnyouHHbIX (TPYHTOBLIX) PEMEPOB, M MOMpaBKa 3a MX OCadKy BBOAUTCS B OTMETKY MAapoOK Ha Mrollagke
obcnyxnBaHus.
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3.1.6 3a MexpeMoOHTHbI nepuon Typboarperata (4 roga) crtpena npornba HWXKXHEN NNUThI

dyHoameHTa He porkHa npesBbiwatb 0,0001 ee gnuHbl nNpy anuHe Typboarperata B 0OCAX KpawmHUX
noawmnHukoB He 6onee 40 m n 0,00015 - npu gnuHe Typboarperarta 6onee 40 m.

Mpy npomMexyTouHbIX AnuHax Typboarperata AONYCTMMOE 3HayeHWe OTHOCUTENbHOro npornba
HWKHEN NAUTbl NpUHUMaeTcs no uHTepnonsaumn. Kpusas npornba AomkHa ObiTe NNaBHONW, UMETb KPUBU3HY
OOHOro 3Haka. QTN TpebGoBaHMS OTHOCATCA K OCTbIBLUEMY (QYHAAMEHTY W He Y4MTbIBalOT KonebaHuin
TemnepaTypbl OKpyXatoLLel cpeapl.

3.1.7 N3mepeHus npous3BOAsATCS BbIBEPEHHbIM B YCTAHOBMEHHOM nopsake (cM. npunoxeHve b)
HMBENMPOM C 3aMblKaHUEM HUBEMMPHOrO X0A4a Ha KaXaoM yHAaMeHTe Ha BCEX OTMETKax.

3.1.8 [Ona nosbieHNS TOYHOCTM U3MEPEHUA UK COKpaLLEHUS KOonuyecTBa LWITAaTMBOB B XOAe
npegycmaTtpuBaeTCcs 3aknagka CBA3YHLWMX Mapok ¢ obeux CTopoH d¢yHOameHTa. Mecta ycTaHOBKU

HMBENMpa BO BCEX LMKNax M3MepeHui xenaTenbHo BbiOUpaTb OAHM U Te Xe, ANS Yero OHW MapKupyloTcs
Kpackon.

3.1.9 Mo pesynbTataM HMBENMPOBAHUS Mapok, YCTAHOBMNEHHbIX B HWDKHEW MnMTe, onpegensieTcs ee
aeopmauns 0cagoyHOro xapakrepa, a no pesynbrataMm HUBENUPOBAHUS BEPXHEN MMAUTLI - TeMnepaTypHble
aedopmaunn dyHaameHTa n Typboarperara.

Mo pesynbTaTtam HMBENMPOBaHUSA COCTaBnseTcs rpaduk ocagkm wun npormba yHOAameHTa
Typboarperata (pucyHkum 8 n 9).

MpoponbHaa gedopmauus hyHaamenTa Tl no ocu BanonpoBoaa Ha oTmeTke 9,6 m

A &1 K4 ﬂ"f A6 maf Mgy ” i A
JJ_‘ 'ﬂ F-hl g . ) *

. NI/ MrNE MIA NLSE NS M NT/o i
| 1 1 1

-1

1 —— x

-: P Lr-3r a2 SP-Mr -

Jedopuayud, Mu
" .

; ] C

OuHamuka ocagku u gedopmaumm pyHaameHTa no BpeMeHu

097 F 1392r 19535 1994 r.
hy
-., E
,.E oM
.
3.4 S———
2
55 =
a FE \\
-7

M1/16 - pecbopmaumnoHHas mapka, yCTaHOBIEHHas Ha OTMeTke obcnyxmBaHus 1 B noggarne,
yncnuTernb - NieBas CTOpoHa, 3HameHaTernb - npasas

PucyHok 8 - dopmynsap ocagkm n gecdopmaumi yHgameHTa Typboarperata
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a - NPOAONbHbIN pa3pes3 PyHAaMeHTa 1 OCHOBaHuS; 6 - rpadmk ocagkm dyHaameHTa (no ocu
TypboarperaTta);
1 - capmaTtCKui Necok; 2 - KOHrnomeparT; 3 - rpaBUHbIN TPYHT; 4 - annoBuanbHas rmuHa;
5 - necyaHuk; 6 - capmaTtckas rnvHa

PucyHok 9 - 'paduk ocagkm pyHaameHTa Typboarperata (otm. 0,6 m)

3.1.10 WamepeHve pedopmaumii dyHaameHTa Typboarperata MeTOAOM TMAPOCTaTMYECKOro
HMBENMPOBaHMS MPOM3BOAMTCA NMpU ycroBuM obecneveHnss TodHOCTU (cM. NyHKT 3.1.6) ¢ cobnogeHnem
pekomeHdauun pasgena 2.5 HactoAwmx MeToamyeckMx YykasaHun W NPUMEHEHWEM CTaLVOHapPHbIX
rMAPOCTAaTUYECKUX CUCTEM, YCTAHOBIIEHHbIX HA HUXKHEN NnTeE.

3.2 WUamepeHue pecdopmaumini nepekocoB (MOBOPOTOB) purenen dyHOamMeHTa M onop
noALWMNNHUKOB TypboarperaToB
3.2.1 [Hecbopmauum nepekocoB purenen ¢yHaameHTa v OnNop MOALMMHUKOB TypGoarperaTtos
NPOSIBNAOTCA NMpU Myckax (U3 XONOAHOro COCTOSIHMSA) M OcTaHoBax TypbuH uM gocturalT Ao +3,5 mMm/m
(onopa nogwwunHuka N 2 TypobuH K-300-240-1 n K-300-240-2 MOAT XT3). Oedopmaumm nepekocoB
NPMBOAAT K 3aJ€BaHNI0 POTOPOB O PEOGHN BEPXHUX MOJNOBMH OOOMM KOHLEBBLIX YMIOTHEHWUW LMIUHAOPOB,
OnaroHanbHbiM Hagvpam 6abbuTa (MM BbIKpalIMBaHWIO) Ha BKNagblwax MNOALUMHUKOB, HapyLUEHWUIO
paBHOMEPHOTO nepeMelleHus ctyna nogwunHukos N 1 1 2 npu paclwumMpeHnm LUNuMHAPOB, pocTy BUbpaumm
nogwwunHuka N 1 1, kak cneacTeue 3Toro, B psige cnyvyaeB Kk HeAoNyCTUMOMY Npornby poTopos.

3.2.2 MakcumanbHble pgedopmMauMm  NepekocoB HabmwaawTCa B OCHOBHOM Ha  COOPHBIX
Xene3obeToHHbIX PyHAaMeHTax TypboarperatoB, SKCMNyaTUPYIOLMXCA OnuTenbHoe Bpems. [Jonyctumoe
3HadeHue nepekocoB coctaenseT +0,6 Mm/m.
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3.2.3 HeponycTumble 3Ha4YeHMsi NEPEKOCOB MOTYT ObITh BbI3BaHbI CrieayoLWwuMm NpUYMHaMMU:

- NepeKoCOM NpoaoJibHbIX LUMOHOK ONopbl N UX 3aKiMHMBaHMEM BClieacTeBne /J,eq)opmau,mm L-Iyl'yHHOIZ
OI'IOpHOVI NInTbl B Npouecce akcnnyartaunu;

- 3ageBaHMeM B OTAESIbHbIX Criydasix Ha TypOGuHax BepTukanbHoW wnoHku LICL 3a npogonbHyio
LLNOHKY OrMopbl;

- CHwkeHueMm B 1,5-2 pasa XeCTKOCTM Xene3obeToHHOro purens cOOpHOro dyHoamMeHTa npu ero
OnNuTenbHOM Harpese B nepuog akcnnyatauum oo 100-200 °C (gonyck 50 °C).

HeJJ,OI'IyCTI/IMO BbICOKMEe TemnepaTtypbl B 30HE pacnosioXeHuA purena nog onopamu nognnHUKOB
BO3HUKAIOT BCrieaACTBME yTedek napa n3 ropn3oHTasibHoOro pasbema unnmHgpos 1 (*)J'IaHLI.eB npuncoegnHeHnsA
NnapoBNyCKHbIX naponpoBoAOB K UWMHAPaM, a TaKxXe HeOoCTaTOYHON TensoM3onaumnn naponposoaos
OTCOCa napa m3 yI'IJ'IOTHeHVIVI.

3.2.4 OnpegeneHne nepekocoB purenen yHgameHTa 1u onop NOALIMMHUKOB MPOU3BOANTCS Ha BCEX
ronoBHbIX Typboarperatax MowHocTblo 180 MBT u Gonee, a Tawke Ha COOPHbIX >kene3obeTOHHbIX
dyHOaameHTax TypboarperatoB MOLLHOCTLIO cBbiwe 180 MBT.

3.2.5 [Ona wusmepeHus pecdopmalun MNepekocoB purenen @yHagameHTa v onop NoAWMUMHMKOB
TypboarperatoB ycTaHaBnmsaTcs gedopMaunoHHbie Mapku (pucyHok 10).
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1 - onopHbIn cTyN; 2- AedopMaLMOHHAA Mapka Ha ONOpPHOM CTyre; 3 - Mapka B (pyHOaMEeHTHOW nnuTe;
4 - onopHas nnuTa; 5 - NapHble KNWHbS; 6 - MeTannMyeckas Npoknagka; 7 - Mapku B purerne; 8 - purenb;
9 - nnowiagka anst ypoBHs 3aesoga "Kanubp" mogenu 118 unu 122;

A =27 "= 27 . repmosanekTpudeckue TepMomeTpbi

PucyHok 10 - Pa3smelleHne KOHTPOMbHO-U3MepUTENLHON annapaTypbl B purensax pyHgameHTa
Typboarperata
N3mepeHmne TemnepaTypbl BHELLIHMX IPaHEl purenen yHgamMmeHTa npom3BoamTcs NMMbo TepMOLLYNoMm,
nMbo C MOMOLLBID TEPMOINEKTpUYECKUX TepmomeTpoB (Tepmonap) XK, 3agenaHHbIXx B TENO purens Ha
rnyouHy 10-15 cm.

3.2.6 Havano usmepeHu gedopmaumini NepekocoB crneayer OTHOCUTb K XOMOAHOMY COCTOSIHUIO
dyHOameHTa n Typboarperata (okoOH4YaHUe MOHTaxa TypboarperaTa, nyck Typboarperata u3 cpegHero unm
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KannTtarnbHOro peMOHTa).

M3mepeHus nepekocoB MpoOM3BOOATCA B 3aBUMCMMOCTW OT TemnepaTypbl metanna LBO v LICL, a
Takke abcontoTHoro pacwmpenuns LB n LICL. Namepernns npounsBoasatcs Yepes kaxable 50 °C noBbleHUs
TemnepaTypbl MeTanna ao temnepatypbl 200 °C, ganee B 3aBUCMMOCTM OT abcontoTHoOro pactumpenuns LB
n UC[I BnnoTb 40 MOMHOro nporpesa metanna uunuHapoB Typboarperata, HO He Gonee yem yepes 50 °C.
lMocne nomHoro nporpeBa MeTanna Typboarperata W3MepeHust MNpOU3BOAATCA OOWH pa3 B CYTKW.
3akaHumBaloTCa n3amepeHnsa Ha 10-14-e cyTku HenpepbiBHOM paboTbl Typboarperarta, T.e. nocne nporpesa
dyHoameHTa Typboarperara.

3.2.7 WNamepeHue nepekocoB purenen dyHoameHTa W OnNop MOALWMMHUMKOB Typboarperarta
Npov3BOAUTCA METOLOM BbICOKOTOYHOIO FEOMETPUYECKOTO HMBENMPOBAHWS C MOMOLLBIO BbICOKOTOYHOO
HuBenupa H-05 n emy nogobHbIX MO TOYHOCTM U MHBAPHBLIX LUTPUXOBbLIX PEEK, a TakkKe C NMOMOLLbIO YPOBHS
mogenu 118 unu 122 3aBoga "Kanubp".

B kayecTBe MCXOOHOW NPUHMMAETCS MapKa Ha OTMETKe ob0cnyxmnBaHus Tuna "a" unm "6" (CM. pucyHok
4), ycTaHOBneHHast Ha Onwxanwen k dpyHaoameHTy TypboarperaTa KOMOHHE Kapkaca rnaBHOro Kopnyca
(ny4we no psay b).

3.2.8 lNorpelHoCcTb Nony4YeHns OTMETOK AePOPMAaLMOHHBIX MapoK, YCTAHOBMEHHbIX B pUrensx v Ha
onopax noawwunHukoB TypboarperaTta, Haxogutca B npegenax 0,10-0,15 mm, npyM XONoAHOM COCTOSIHUM
TypboarperaTta - 0,10 ~ 0,20 mm Ha paboTatowiem TypboarperaTe.

3.2.9 lNpun n3mepeHusx, CBA3aHHbIX C ONpeAeneHnemM nNepekocoB, OUKCUMPYHOTCA Takke TemnepaTtypa
meTanna UBL n LCL, abcontoTHoe paclumpenue umnuHgpos LIBO v LUCL, Temnepatypa 6eToHa purenen, a
B Cry4yae HeyOoBMEeTBOPUTENbHOIO pacluMpeHnss uunuHapoB Typboarperata - Takke OTHOCUTENbHOE
pacluMpeHne poTopoB.

3.2.10 O6paboTka MaTepuanoB M3MEPEHWIN 3aknioyaeTca B COCTaBNEHUN KaTarnora OTMETOK Mapok,
BbIYMCIEHUN NEPEKOCOB pUrenemn n onop NOAWMUNHUKOB (COOTHOLLEHNE MM/M), COCTaBMEHUN rpadnKoB.

Ha rpadukax nepekocoB purene u OMNop MNOALWNMHUKOB OAHOBPEMEHHO HAHOCATCA AaHHble
abconioTHOro pacwmMpeHns LMnuHapoB 1 TemnepaTypol metanna UBA W LUCO (pucyHok 11).
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a - TemnepaTtypa metanna LB n LIC[]; 6 - nepekocbl ONOPHOro cTyna v onopHow nnutbl onopbl N 2
TYpOWHBI;
B - abcontoTHoe pacwupenne LUBO v LUCH; 1 n 2 - cTyn - neBasi 1 NnpaBasi CTOPOHa COOTBETCTBEHHO;
3 - onopHas nnuTa, neeas CTopoHa

PucyHok 11 - edopmauuns nepekocos purenen dyHgameHTa Typboarperata n onop nogLwmnHUKoB
TYPOUHbI

3.3 OnpepeneHue KPeHOB MHXEHEPHbIX COOPYXKEeHUN GalleHHOro Tuna

3.3.1 KpeH siBnseTca Hanbornee xapakTepHbIM Moka3aTeneM COBMECTHOM AedhopMauum COOPYXKEHUS
GaLLeHHOoro TMna n ero OCHOBaHMSA.

B coopyxeHusx, obnagarowimx MOBbILEHHOW YyBCTBUTENBHOCTbIO K AedopmaunsMm [pyHTOB
OCHOBaHUS, KPeH BbI3bIBAET pa3BuTHe OOMONHUTENbHONO MOMEHTA, KOTOPLIN B CBOO oyepenb cnocobeTeyeT
YBENNYEHNIO KpPeHa W MOXeT MPUBECTM K NOTEPE YCTOMYMBOCTU COOPYXeHus. B npoektax BbICOKMX
COOpPYXXEHWUI (ObIMOBble TpyObl, rpagvpHW, pe3epByapbl W Ap.) nNpegycMaTpvBaloTCa Hapsgy C
HabnaeHnssMM 3a 0CagKoW OCHOBaHUM U (PyHOAMEHTOB HaTypHble U3MEpPEHUs KPEHOB Kak B Mepuog
CTPOUTENbLCTBA, Tak 1 0COBEHHO B NMpoLiecce aKcnnyaTaumu.

3.3.2 KpeHbl coopyxeHuin GaleHHOro Tuna onpeaensoTcsl ¢ nomolblo TeogonutoB T1, 2T2 1 um
NoAOGHbBIX MO TOYHOCTM.

3.3.3 KpeH coopyxeHust MOXeT ObITb BblpaXeH B NIMHENHON, YINIOBOW 1 OTHOCUTENBLHON MEpE.
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lMoa NWHEeMHOW BenMYMHOWM abCOMTHOIMO KpeHa B i-M UMKIe HabniogeHUn NoHMMaeTcs OTPe3oK
MEeXOy nNpoeKUMsMM LEeHTpa noAowBsbl (yHOAAMEHTa W LUEHTpa BEPXHEro CEeYeHUs] COOPYXEHUS Ha
rOpM30OHTanbHY0 MOCKOCTb. [pupalleHne KpeHa B JNIMHEWHOW Mepe npeacTaBnsieT cobol paccTosHue
(oTpe3ok) mexay NpoeKUMsMU LEeHTPa BEPXHErO CEYEHUs COOPYXKEHMSI B OBYX UMKNax HabnogeHun Ha
rOPM30HTaIbHOW MIOCKOCTMW.

ABCOMIOTHBIV KPEH B YIMOBON Mepe onpeaenseTcs OCTPbIM YrNoM MexXay OTBECHOW NMHUEN B LEHTpe
noaoLBbl yHAAMEHTA U NOSNOXKEHNEM OCU COOPYXKEHUM B i-M LMKIIE.

OTHOCUTENbHBLIM KpeHOM Ha3blBaeTCA OTHOLUeHne abconTHOro KpeHa COOpYyXeHua B i-M UuMKne K
BbICOTE COOPYXEHUA.

3.34 B nepunoa cTtpoutesribCTBa BbiBEPKA BEPTUKAIIbHOCTUN B 3aBUCUMOCTU OT BbICOTbI BO3BEEHHON
4YacCTn COOpyXeHuda C Tpe6yeM017| TOYHOCTbIO MOXET ObiTb BbIMOSIHEHA C MOMOLLbIO TSPKENOro OTBeca,
SGHVIT-I'IpVIGOpa, crnocobom marbix yrnos, crnocobom BEPTUKaribHOIro NpoeKkTnpoBaHnA.

3.3.5 OnpegeneHne KpeHa 3KCMNyaTUPYEMOro COOPYXEHWUsI U ero nocrefylwero U3MeHeHus B
3aBUCUMOCTK OT TpebyemMon TOYHOCTU U BbICOThI, @ TAKKE MECTHbIX YCIOBUA MOXET OblTb OCYLLECTBIEHO
OQHUM U3 Ccregyrolmx CrnocoboB: HamnpaBneHwn (rOpU3OHTaNbHbLIX YINOB); MarblX YrMAOB; 3€HUTHbIX
pPacCTOSAHWNI; BbICOKOTOYHOIO HMBENUPOBaHMSA AedOpMaLNOHHBIX MapOK.

3.3.6 [ns onpegeneHns KpeHa COOPYXeHWN OalleHHOro Tuna B CTECHEHHbIX Ycnosusx (Ha
3aCTPOEHHBbIX TEPPUTOPUSIX) MPUMEHSIETCS CNocob 3EHUTHbIX PacCTOSHUW C NPUMEHEHWEM ONMTUYECKOM
Hacagku Ha OKynap unM Ha oObeKkTMB 3puTenbHOM TpyObl Teogjonuta B BWAE NPSMOYrofibHOW
NpenomnsaLwen Npusmel.

3.3.7 B uensix ocnabneHust BNMsSHUS OLWIMBOK, Bbl3biIBAEMbIX HEPOBHOCTSIMU NOBEPXHOCTU COOPYXKEHUS
M HECUMMETPUYHOCTBIO MOSICOB OTHOCUTENBHO €ro ocu, crnedyeT HabnwoaaTb HECKOMbKO (ABa-Tpu) 6Gnmnsko
PacroNOXEHHBbIX MO BbLICOTE CEYEHUN - BEPXHUX W HWKHUX. 3a HanpaBreHue Ha LEeHTp BEepXHero u
COOTBETCTBEHHO HWXKHEro CeYeHUs MPUHMMAaETCs CpedHee M3 HanpaBneHWn Ha LeHTpbl HabnoaasLumnxcs
(OBYX-Tpex) BEPXHUX 1 COOTBETCTBEHHO HMKHMX MOSICOB.

3.3.8 lpu onpegeneHun KpeHa AbIMOBLIX TPYyO Heo6XxoaMMO BbISIBUTb WCKPUBIIEHWS MX CTBOSOB,
Bbl3BaHHbIE MporapamMm UM HapyleHNsIMU TEXHOMNOrMn nx Bo3sedeHus. [ng aTtoro nogbLEMHbIMU BUHTaMU
TeodonnTa yCcTaHaBnMBaeTCa BepTuKanbHas HWUTb napannenbHO OAHOW U3 (BUAMMBIX C AAHHOrO MyHKTa)
obpa3sylowmx cteona Tpyobl M nNyTeM MogBoAa €e MUKPOMETPEHHbIM BMHTOM anugagbl K obpasytoLlen
npoBepsieTcs MNPSAMOMMHENHOCTb MOCMNedHer Ha BMOAMMOM Yy4yacTke TpyObl. Bpawasa sputenbHyio Tpyoy
TeogonuTa BOKPYr ee OCu Tak, YToDObl BepTMKanbHas HUTb CKOMb3una BAOMNb NpoBepseMon obpasyloLuen,
MOXHO OOHapyXuTb n3rnb. AHaNOrMyHoO npoBepsieTCss MPOTUBOMONIOXKHAasA obpasywas creona Tpyobl.
Takvne onepauuy BbINMOMHAOTCS HE MEHEe YeM Ha ABYX MyHKTax.

3.3.9 C kaxxgon yCTaHOBKN UHCTPYMEHTa AOIMKHbI ObITb M3MepeHbl rOpU3OHTarnbHbIE YITbl HA NPaByio
n nesyl obpasylowme cteona Tpybbl BBepXy M BHWM3Y. [ns ogHO3Ha4yHOro onpegeneHus ocu Tpybbl Ha
n3MepsieMoM YpoBHE BbIOMpalOTCs B KayeCTBE TOYEK HaBeAeHWss MecTa KpenneHus CBeTO(OpPHbIX
nnowanok u npumbikawowmx razoxogos. OAHOBPEMEHHO AOSMKHbI ObiTb M3MepeHbl BepTuKanbHble Yriibl
(npunoxenue [).

3.3.10 Mpun namepeHnsx NpupaLLeHns KPEHOB COOPYXEHWUI GalleHHOro TMna MeTogoM HanpasreHun
UnNu ManbixX YrnoB TEOO4ONUTHI yCTaHaBNMBalTCsl Ha pacctosiHum 1,5-2H ot obbekta (rge H - BbicoTa),
3aKpennsAlTCA Ha MECTHOCTW MOCTOSHHbIMU 3HaKaMy U NPUBS3bIBAOTCA MPOMEpaMu K CyLLEeCTBYHOLLMM
30aHUSAM U COOPY>KEHUSIM.

OfHa 13 To4ek yCTaHOBKM pacnonaraeTtcs nod yrnom 90° k HanpaeneHWio MakcMmarnsHOro KpeHa.

3.3.11 PacctosiHMe OT TOYeK CTOsHMS TeogonuTa [0 UeHTpa Tpybbl onpegensetcs npsMon
reoe3nyeckon 3acevkon Unu no reHnnaHy.

3.3.12 Onpep,eneHwe NOJIHOIO 3Ha4YeHUA N HanpaBieHNA KpeHa COOpPYy>XXeHNA nNpon3BoamnTcAad MeToaom
SKCTpanonaunn nocne Bbl4UCIIeHUA YaCTHbIX HAaKIOHOB COOPYXEeHUA.

3.3.13 [onycTumas nOrpelHoCcTb onpeaeneHnss kpeHa no obpasywowum cTBona Tpybbl u3-3a
nedekToB 6E€TOHMPOBaHNUS UK KNagkn He JosmkHa npesbiwaTth 0,0005 BbICOTLI COOPYXEHUSI.
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3.3.14 B cnyyae OOHapyXeHMs1 KpeHa, NpEeBbILAKLWEro AOMYCTUMOE 3Ha4yeHue, AOMKHbl ObiTb
OpraHM3oBaHbl JanbHenwue HabnogeHus 3a U3MEHEHWsIMM KpeHa Kak no obpasyowum cTeona Tpyobl
TeoAOoNNTOM, TaK U MO HEPaBHOMEPHOCTM OCaAKN MapoK, YCTaHOBMEHHbIX Ha LIOKOMe CTBOMA COOPYXEHMUSI.

3.3.15 lMocne mnamepeHns ocagku Ha cxeme ocajkm hyHOaMeHTa COOPYXEHWS NPOoOBOAATCS NUHUK

paBHOW ocagku (pUCYHOK 12) 1 N0 MakcMManbHOW Pa3HOCTU OCaAKW BblUMCRSieTCs NpUpocT kpeHa A K (Mm)
no popmyne

roe AS - MakcMmanbHas pa3HOCTb 0CaAKM MO AMAMETPY COOPYXKEHUS, MM;
H - BbicoTa coopyxeHus:, M;

T - anameTp coopyxeHust, M.

P
BE TN NI Hawx

1 - ocagoyHas mapka; 2 - gbimoBasi Tpyb6a; 3 - NMnHUSA paBHOM ocaaky Yepes3 1 MM; 4 - KpeH 1 ero

HarnpasneHue,
BbIYMCIEHHbIE MO PA3HOCTU OCafKK; 5 - HanpaBneHue kpeHa Tpybbl K MOMEHTY U3MepeHuUst ocagku; 6 -
o6LWniA KpeH
PucyHok 12 - OnpegeneHve HanpaBneHus 1 NpMpocTa 3HavyeHust KpeHa TpyObl No ocagke ee oyHaamMeHTa
(Npumep)
HanpaBneHue kpeHa onpegenseTcs kak nepneHankynsap K TMHUSM paBHOW ocagku pyHaameHTa.

3.3.16 lMorpelHOCTb onpedeneHns NpuUpocTa KpeHa no n3MepeHusM ocafku dyHaaMeHTa ObIMOBOW
TpyObl cOCTaBNSAET 1 cM Npu onpeaeneHnm pasHoCcT! OCafKu C TOYHOCTLIO 1 MM.

3HaueHuss npeaenbHbIX AedopMaLuunii OCHOBaHUIM U KPEHOB COOPYXXEeHWIn NpuBeaeHbl B NPUIOXEHUN

3.4 l'eope3nyeckas cbeMKa NOoAKPaHOBbIX NyTEN
3.4.1 leogesnyeckas CbeMka NOAKPaHOBbLIX MyTen NPOM3BOAWUTCA NPW cAave NOAKPaHOBLbIX NyTew B
aKcnnyaTauuio, a B nocnenywemM nepuoanyeckin, B 3aBUCMMOCTM OT CTEMEHN HEPABHOMEPHOCTU OCaKu
byHOAMEHTOB, OJ151 BbINOIHEHNST PUXTOBKN MOAKPAHOBLIX NMyTEN.
3.4.2 l'eopes3nyeckast CbeMKka NoaKpaHOBbIX MyTeW BKNIOYAET cneayoLline nsMepeHus:
- HUBENMPOBAHME NOAKPaAHOBLIX PENbCOB;

- onpepaerieHne niaHoBOro NnoJsioXXeHna NogKpaHOBbIX PeSibCoB;

- M3MepeHNe CMeLLeHNs1 penbca C OCY MOAKPaHOBOMW Gariky U pacCTOAHMS OT rPaHK KOMOHH [0 OCK
PEnbCoB;

- U3MepeHune NposyieToB NOAKPaHOBOIo Nyt N MOCTOBbLIX KDAHOB.
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3.4.3 HuBenupoBaHue nOAKPAHOBLIX pPenbCOB npousBoanTca HuBenvpom H-3. WHCTpymMeHT
yCTaHaBnMBaeTCA Ha TOPMO3HOW nnoLwiagke nogkpaHoBbIX MyTen. Pelika ycTaHaBnMBaeTCA Ha rofiOBKY

penbca NpoTMB CEPeAVHbl KaXKOO0W KOJTOHHbI MPU LLUECTMMETPOBOM LUAre KOMIOHH M OOMOMHUTENBHO MexXay
KONOHHaMM Npw Lware KOMoHH 12 M.

3.4.4 lNpu gnvnHe 3ana cebilwe 100 M nepedada OTMETOK C OOHOroO psga Ha Opyron Npov3BOAUTCSA
yepes kaxable 70-100 m. HeBsiska B noniMroHax He JOMMKHa NpeBbiwaTh £3 MM.

3.4.5 lpodwmnb NOAKPaHOBOrO MNyTU CTPOMTCSA B abCOMIOTHBIX OTMETKaX, a €Ccnu HEeBO3MOXHO
nepegaTtb OTMETKY Ha NOAKPaHOBbIE MyTU OT penepoB NPOMMNIIOLWAAKA, TO B YCMOBHbIX OTMETKax.

3.4.6 OnpepeneHue MNOMNoOXeHWs penbCcoB B MfaHe NpPou3BOAUTCH TEOAONUTOM C YBEMUYEHWEM He
mMeHee 25* 1 WwabnoHom co wkanow (pucyHok 13).

4ﬁ‘§%|:ﬁc:*£: F
(]

— | /

180

200

1 - penbc;
2 - wabnoH co wkanon; 3 - genenuns wkansl 10x10 Mm; 4 - 3HaK WKanbl; 5 - BU3MpHasa mapka

PucyHok 13 - MNMpucnocobneHuns ans nnaHoBOW CbeMKM NOAKPAHOBOIrO NyTH
3.4.7 TeoponuT ycTaHaBNMBaeTCA Ha LWTaTMBe Ha rOfOBKOW penbca B OAHOM KOHUe 3ana,
OpueHTUpyeTCa Ha BU3UPHYHO Mapky (CcM. pucyHok 13), yCTaHOBMEHHYK Hag ronoBKOW penbca C
norpeLuHocTbo 1-2 MM B IPYrOM KOHLUE 3ana, nocne yero AenarwTca oTCYeThbl C MOrpeLHocTbio 40 1 MM Mno
WwabnoHy, HageBaemMoOMy Ha FOMOBKY perfibca MPOTMB CEpeauHbl KaXKOOW KOMOHHbI. TeodonuT npu 3ToM
LEHTPUPYeTCst Ha rONOBKON peribca NpUBKEHHO C MOrPEeLIHOCTL0 1-2 cM.

3.4.8 Tllpn cbemke MOAKPaAHOBbLIX NyTen OONbLIOW MPOTHKEHHOCTM MPUMEHSieTCA  Ccnocob
nocrneposarternbHbIX CTBOPOB. B aTOM cnyyae cbemka BTOpOro, Tpetbero v T.4. CTBOpa NpojorKaeTcs C
TOuYKK, ObiBWIEN npegnocrnegHen B npeabigyliem ctBope. Kaxabli 4acTHbIi CTBOP OPWEHTUPYeTCs Mo
BU3MPHOW MapkKe, yCTaHOBMEHHOW B KOHLEe NOAKPaHOBOTO MyTW U XOPOLLUO OCBELLEHHOWN.

BbluncneHve 1 noctpoeHne NNaHoBOro MONOXEHWs npuBefeHbl B npuroxeHun XK n Ha pucyHke 14,
npu 3TOM YacTHble CTBOPbI NPUBOAATCA K 0OLemMy (eAMHOMY) CTBOPY.
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a - MONOXeHne penbcoB, 0anok 1 rpaHer KONMoHH psga b; 6 - coBMecTHOE NnaHOBOE NOMOXEHNE OCeNn
penbcoB A n b;
B - MONIOXXEHWEe penbcoB, Banok 1 rpaHen KOMoHH psaga A; r - npodunb NOAKPaHOBOIO MyTy

PucyHok 14 - [leTanbHasa nnaHoBO-BbICOTHAs reoge3nyeckas CbeMka NoAKPaHOBOroO MyTy
3.4.9 N3amepeHne nNponeToB MNOOKPAHOBOrO MyTM M MOCTOBbLIX KPaHOB MPOU3BOOAUTCHA CTarlbHOW
pYyneTkon € MOCTOSAHHbIM HaTshkeHvem 70H npu nponete go 30 m u 100H npu Gonbwem nponeTte.
HaTshkeHune obecneumBaeTca guHamoMeTpoMm. [nst yao0CTB n3aMepeHns OoouH KOHeL, pyneTK/ BKNagblBaeTcs
B 3aXUM-YMop.

3.4.10 NIamepeHne cmeLLeHns pernbca C 0CU NOAKPaHOBOW Oanku n pacCTosHUS OT rPaHn KOMOHHbI A0
OoCU perbca NPON3BOANTCS C MOMOLLBIO NIMHEWKU C MOrpeLlHoCTbo 40 1 MM.

MocTpoeHne B3aMMHOIO NOSIOXKEHUSI KOMOHH, 6anok U penbCoB NPUBEAEHO Ha pUCyHke 14.
3.4.11 [Ons cocTaBneHUs NpPOeKTa PUXTOBKM MOAKPaAHOBbLIX MyTed WU3MEpSTCA PacCTOAHUS OT
Hanboree BbICTynaloLMX GOKOBbLIX YacTel KpaHa [0 rpaHei KONIOHH UMK CTEeH, a Takke OT CaMoii BbICOKOIA

TOYKM KpaHa [0 HUKHEro nosica oepm Mnu npeaMeToB, NpUKpenneHHbIX K hepmam.

3.4.12 TpoeKT pUXTOBKM NOAKPAHOBbLIX MyTen pa3pabaTbiBaeTCsi C YY4ETOM CYLLECTBYIOLINX OOMYCKOB
OTKIMOHEHWI KOHCTPYKLMI NOAKPAHOBbLIX MyTen Npu akcnnyatauum (npunoxexHve W)
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3.4.13 NMpwn oTcyTcTBUM HabnoaeHW 3a ocagkon yHAaMeHTOB No Aedhopmaumm NOAKPaHOBbIX MyTewn
MOXeT OblTb yCTaHOBMEHa CTeneHb HepaBHOMEPHOCTW ocagku dyHOamMeHToB 3gaHus. [lo npodwuntio
MOAKPAHOBBIX MyTEN U €ro M3MEHEHWK CO BPEMEHEM MOXET ObiTb YCTaHOBMEH o4ar HepaBHOMEpPHOW
ocafikv, a No U3MEHEHMIO NaHOBOro MOSIOXEHMS - AedopMaLMmn KapKaca 3gaHus.

4 UBMEPEHUE OCAKU U OE®OPMALIMA TMOPOTEXHUYECKUX COOPYXXEHUWU T3C
4.1 N3mepeHus ocagkum MpoOU3BOAATCS Ha BOAOMOAMOPHbLIX COOPYXEHUsIX: BETOHHbIX, 3eMNSAHbIX,
KaMeHHO-HabpOCHbIX NOTMHAX, a Takke 6eperoBbIX HACOCHbIX, BOA03ab0OPHbIX U COPOCHBLIX COOPYXEHUSIX.

4.2 HveenupoBaHMe MapoK MMOPOTEXHUYECKMX COOPYXKEHUI MPOM3BOAUTCH C MOMOLLBI HMBENupa
H-05 n emy nogo6BHbIX NO TOYHOCTU N UHBAPHBLIX LUTPUXOBBLIX peek. OHO OCyLLECTBNSAETCS B BUAE MPSMOro U
obpaTHOro xo4oB MexXay WCXOOHbIMU TMyOGUHHBIMK (TPYHTOBBIMW) penepamu, YyCTaHaBnMBaeMbIMU Y
NPOTMBOMOJSIOXKHbLIX CTOPOH NITOTUH (aamb).

4.3 VIamepeHne ropnsoHTarnbHbIX CMELLEHWUIA TMOPOTEXHUYECKUX COOPYKEHUI NPOU3BOANTCH METOAOM
ONTUYECKMX CTBOPOB, M3MEPEHMEM MarblX FOPU3OHTamNbHbLIX YINOB, METOAOM MUKPOTPUAHIynsauun nméo
KOMBUHMPOBAHHBIM CNOCOOOM.

4.4 N3vmepeHusi ocagku TPYHTOBbIX MIOTMH B MNEpPUOA CTPOUTENbCTBA MMOTMHbI U HamnonHEeHUs
BOOOXPpaHWUMMLLA (LLNaMOHaKonuTens) npomn3BoOAsATCS CO Creaytollen NepuoauyHOCTbIO: eXeKBapTarnbHO; B
nepBbI rof nocne cAayy B akcnnyaTtauuio 3 pasa, BO BTOPOW - 2 pasa; 3aTeM - eXerofgHo, BNnoTb A0
ctabunusauun (meHee 0,02% H, rge H - BbicoTa NNoOTUHbI).

4.5 B cnyyae oOOHapyXeHUss B MNpoOLECCe 3KCniyaTauuuM TPYHTOBbIX MMOTUH 3HAYMTESIbHbIX
Jedopmaumii  nnuGo ApyrMx HeBnaronpusTHbIX SIBMEHWA  (MOBLILIEHUS YPOBHSI MOA3EMHbIX  BOA,
BO3HWKHOBEHUS OMOS3HeN) NPOM3BOAATCS BHEOUYepeaHble U3MEPEHUSI.

4.6 WNamepeHne ocagkm OETOHHbIX TMOPOTEXHUYECKUX COOPYKEHUM Ha CKarlbHOM OCHOBaHWUK
npov3BoauTCs B MepBble 3 roga 3KCniyatauuMum exerogHo, B AarnbHenwem - 1 pa3 B 2-3 roga; Ha
COOpPYXeHUAX, BO3BEAEHHbIX Ha HECKANbHOM OCHOBaHWM, - B NepBble 3 roga akcnnyaTauum 2 pasa B rog, B
JanbHenwem - 1 pa3 B rog.

MpymMep pa3meLleHUst UICXOAHbIX PENEPOB Y 0CaA0YHbIX MapoK NpuBeaeH Ha pucyHke 15.

P NS ::f"m Bot® i sors

f.,-.—*r,’i”.'[f?FEJTI I"b}- | |F.T?h_
<y BN 5 ] IH H “*-u gj
RRSUU VUL : '

@ Bepxnuii e

8 Fn 1 - CXOOHbIN penep u ero Homep; = M2 - ocagoyHasi Mapka B 3eMIISIHOM MNOTUHE U ee HOMEP;

sM4 - TopueBas ocagoyHas mapka B 6eToHHOM Bogocbpoce (Tvn "B") 1 ee Homep

PucyHok 15 - Cxema pa3meLleHnsi UICXOOHbIX PEMNEPOB 1 0Cag0YHbIX MapokK Ha rmgpoysne TOC
B cnyyae crabunusaumm ocagkm (1 MM B rof) KOHTPOIbHbIN LIMKIT MU3BMEPEHUI OCYLLECTBNSAETCA Yepes
5 ner.

MpunoxeHue A
KOHCTPYKLUUU OE®OPMALIMOHHBLIX MAPOK U CNMOCOBbI UX YCTAHOBKU
HedopMaumoHHasa Mapka (CM. pUCYHOK 4 HacToswmux MeToaMYEeCcKnx ykasaHuin) COCTOUT N3 TONIOBKU C

KOJ1Na4ykoM U WTbIPA, HA KOTOPOM KPEenuTCAd rofioBka C NOMOLLbIO 3J1EKTPOCBAPKN.

WTeipb Mapku Tuna "a" pekoMeHayeTcsl U3roToBMATbL N3 apMaTypbl nepuoanyeckoro npocuns. Ecnu
WTbIPb M3rOTOBMIEH U3 MMAAKOro CTEPXHSA, TO ANA HAOEXHOCTU ero 3agenku Heobxoonmo caenartb XBOCTUK
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UNWN HanNnNaBwUTb 3MEKTPOAOM HECKONLKO BbiCTynoB. Mapka narotoensetca us Ct3 (FTOCT 380-94 [3]).

Mapkn ycTaHaBnmBaloTCs, kak npaBuro, Ha 0,6 M Bbilie MIAHUPOBKM UIN YPOBHS Mofa B 34aHWM C
ycrnoBnem obecneveHus cBob6OaHOM YCTAaHOBKU BEPTUKANIbHOW HUBENUPHOW penkn anuHon 1,2 M Ha penep
npv NPON3BOACTBE M3MEPEHUN, T.€. MMOCKOCTb CTEHbI UMW KOJTOHHbI Bbille Mapku He JOSMKHa ObiTb 3aKpbiTa
Kaknmm-nmbo BbICTyNaloWmnMn npegmeTamm.

B KkuMpnuuHble CTeHbl 30aHUA K Xene300eTOHHble KOHCTPYKUMM Mapku yCTaHaBNMBAKOTCA Ha
LEeMEeHTHOM pacTBOpe (kenaTeneH paclmpsaoLNACSA LLeMEHT) ¢ rnmyOuHON 3adenku WTblps Mapku Ha 11-14
CM B 3apaHee npobuToe oOTBepcTUe. YCTaHOBKaA MapOK B Xene3obeTOHHble KOMOHHbl MOXeT ObiTb
OCyLLleCTBMEHa TakkKe MpMBapPKOM LWThIPA K BCKPbITOM apmaTtype C nocreayoLwmMm BOCCTaHOBMEHUEM
3awuTHoro cnos 6etoHa. Ha mMeTannmyeckmx KOMOHHaxX LUThipb MapKu MpUMBapuMBaETCs 3MeKTpPOCBapKon
BEPXHUM WM HUXHUM LiBamu anvHon 10-12 cm.

Ha meTannunyeckux KonoHHax Hanbornbluee NpMMEHEHWe Hallna Mapka Tuna "6".

B ¢dyHoameHTbl TypboarperatoB Mnu rMapoOTEXHUYECKMX COOPYXKEHWIA 3aknafblBaeTcss TopueBas

mapka Tuna "B".
Mpunoxexne b

NMOBEPKA B NOJIEBbIX YCNTOBUAX HUBEJTUPOB,
NMPUMEHAEMbIX NMPU FEEOMETPUYECKOM HUBEJNIMPOBAHUA

TpeboBaHne [pon3BoacTBO NOBEPKU VicnpaBneHne YacToTa PekomeHngaunn
noBepKu noBepKu

1. Ocu|C nomowbio NogbeMHbIX BUHTOB(Ha opHy nonosuHy(B Hadvane|lloBepka
YCTaHOBOYHbIX My3blpbKN YPOBHEW MPUBOAATCS Ha|CMELLEHWUst MNy3blpeK|Kaxaow noBToOpsieTCs,
YPOBHEWN  [OSMKHbI[cepeamHy, Tpyba noBopayMBaeTcsi Ha|BO3BpaLlaeTcs c|nporpammbl ecnu mmenu
ObITb 180°. Tly3blpbkM YpOBHEW MpU 3TOM|MOMOLLLIO HabnogeHun |mecto peskue
nepneHanKynspHbl |OOIMKHBI OCTaTbCA Ha CepeavHe unu|ucnpaBUTENbHbIX yaapbl no
K OCU BpaLLEeHUs|CMeCTUTbCS He Bonblle YemM Ha OAHO(BUHTOB YpPOBHEN, a LwTaTUBY unm
WHCTPYMEHTa neneHve Ha apyryto - npubopy

NnoAbEMHbIX BUHTOB

2. BeptukanbHas|Ocb BpaLleHns UHCcTpymMeHTa|CeTka HuTen|2-3 pasa B rog |B KayecTBe
HATb CETKM HWUTEW|TWwaTenbHO MpuBOAWUTCA B OTBECHOE|yCTaHaBnvMBaeTCcd B OTBECHOW  MUHWUK
OOMmKHa ObITb{MonoxeHwe. naps B TpyOy|npaBunbHoe MOXET  CINYyXWUTb
napannernbHa HMBENvpa, COBMELLAIOT OAWMH KOHEeL|NMOoMoXeHue  nyTem TOHKUA LWIHYp C
OTBECHOW NUHUK BEPTMKANbHOMW HWUTM C  OTBECHOW|ocnabneHus OTBECOM Ha

NUHKen. Mpwn aToM " BCS1|3aKpennTenbHbIX pacctosiHum 25-30

BEpTMKanbHas HUTb [OOMKHa|BUHTOB M OT MHCTpYMEHTa

coBnagaTtb C OTBECHOW NUHUEN

3. Mpoekumn|(B 40 M oT HuBenupa|YctaHoBka YpoBHA|B Havane wu -
BM3WPHOM OCU W|ycTaHaBMMBAETCHA pelka Tak, YTOObl K|NONpaBnsieTcsl  ero|KoHLE Kaxaow

ocu Hel Obin  obpaweH oavH  W3|TOPM3OHTaNbHLIMW  |NPOrpPaMMbI
UUITMHOPUYECKOTO  |[NOABEMHbIX BUHTOB. HuBenup|ucnpaButenbHeIMKM  |[M3MepeHUn

YPOBHS Ha|npuBOAUTCA B paboyee NosnoXxeHne, u|BUHTaMm

rOpU3oHTamnbHYyl [oTcyeT BedeTcs Mo perike; ABYyMS
MSOCKOCTb AOJSMKHbI|APYIMMU BUHTAMK AaeTcsi HEGObLLON
ObITb GOKOBOW HaKMOH HUBENWPY cHavana B
napannenbHbl OAHY, MNOTOM B [JpYryl0 CTOPOHY.
Heobxoammo cneantb, 4TOObLI MpKU
3TOM OTCYET MO peWke He U3MEHUICS.
B oGoux cny4yasix KOHLUbl YPOBHS
OOMKHbl  HEe  pacxoguTbCs UMK
pPacxoguTbCA  OAMHAKOBO B OAHY

CTOpPOHY
4. Yron wmexpay|Ha rOpM3oHTanbHOM yyacTke|Tpyba HaBoaguTcsa Ha|ExxeaHeBHO MecTto ans
npoeKunsiMm Ha|BblOupatoTcss ABe AedopMaLMOHHbIE |yaaNeHHY penky, ninpu NOBEPXHOCTU

BEPTUKArbHYO mapku Ha pacctosHun 30 M ogHa oT|no  Hel  Gepetcs|npou3BoacTBe |BbiGpaeTcs
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NMOCKOCTb
BU3UPHOM OCU W
ocum
LMIUHAPUYECKOrOo
YPOBHS no
abcontoTHoMY
3HaYeHUo He
DOMKeH
npesbiwaTtb 2 + 4"

apyron. OnpepenseTcsa NpeBbllLEHNE|OTCYET. Mytem|paboT
Mexay HUMMM Mnpu OBYX FOpu3oHTax|npubaBneHus K
WHCTPYMEHTa crnocobom u3|lHeMy C  y4eToMm
cepeauHbl. MepecTtaBnseTca|3Haka npeBbILEHUS
WHCTPYMEHT Tak, 4ToObl O4HO NNe4vo|BbluUCSAETCH
6bino paBHO 5, a apyroe 25 wm. MNpu|oTcyer, KOTOPbIN
OBYX ropm3oHTax BTOPMYHO|QOmMKeH ObITb  Ha
onpefenseTcs MNpeBbllleHWe MeXay|bnvkHen perike.
aTMMKU Toukamu. Beluucngaetca yron i|bapabaH
no dopmyne MUKpOMeTpa
ycTaHaBnuBaeTcs no
. pAh BbIYMCIIUTENBHOMY
1= oTcyery, Tpyba
FaR HaBOAUTCS Ha
e Sh o= h1 - hz: GrVKHIO PENKy, 1 C
NMOMOLLIbIO
3neBaLVOHHOro
A5 - pasHoCTb nrey, Mv; BMHTA ouccekTop
coBmeLllaeTcs co
2" - 206265 WTprXOM,
COOTBETCTBYHOLLMM
BbIYMCITUTENBHOMY
oTcyeTy.
Pasowepavecs npu
3TOM KOHUbI
ny3blpbka  YpPOBHS
coBMeLLaTcA c
NMOMOLLbIO ero
BEepTUKasbHbIX
ncrpaBuTENbHbIX
BMHTOB

3aTEHEHHOE U He
noaBepKeHHoe
BO30ENCTBUIO
BMBpaumn oT
obopynoBaHus

®OPMA 3AMNMUCU HABITIOOEHWUW B XXYPHAIE
BbICOKOTOYHOINO rEOMETPUYECKOIO HUBENMMPOBAHUA

Mpunoxexne B

HaTa Xon
[Noropa Llex
Fopun3oHT 3agHssn pelika MpeBblweHne B MepenHsas peika [NpeBbilleHne, MM
nonyMunIMMeTpax
1 M-23 M-17
(1) 764 180 -70 290 (7) 834 470 (4)
(2) 171 695 -70 265 (8) 241 960 (5)
(3) 592 485 -70 278 (9) 598 510 (6) -351,39 (10)
CpepnHee M-17 -351,38 (21)
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2 M-23 M-17

(14) 765 120 -70 280 (17) 835 400 (11)

(15) 192 624 -70 270 (18) 242 895 (12)

(16) 592 495 -70 275 (19) 592 505 (13) -351,38 (20)
MpumevaHns

1. Lindppamu B ckoBkax ykasaHa nocregoBaTesibHOCTb 3anncu U o6paboTku.

2. Nopsapgok 3anucu: pernka yctaHasnuBaeTcs Ha mapky N 23. Nocne 3anucu oTCHEeTOB MO OCHOBHOM (1) U
OONONHMTENbHON (2) WKanam pewnku npyv nepBoM rOpPU3OHTE HMBENupa noacuyutbiBaeTcs pasHocTb (1) - (2),
KoTopas AOMKHa OblTb paBHa NOCTOSIHHOMY ymcny 592500 ¢ OTKIIOHEHWeM OT Hero B Ty WU APYryl0 CTOPOHY He
6onee 20 en. Mocne atoro pelika ctaButcst HAa Mapky N 17. MNMopsigok OTCYETOB 1 3aMofIHEHWS XXypHana ocTaeTcs
TEM Xxe.

Bce HabntogeHusi npoBoasATCSA Npu ABYX rOPUM30OHTaxX HMBenupa.

Ons onpepenexus npesbiweHnss mexay mapkon N 23 n mapko N 17 u3 yucna 3anucu (1) BbluuTaeTcs
yncno 3anucu (4) n nonyyvaetcs 3anuchb (7).

3anucb (8) nonydaeTcs kak pasHocTb 3anucen (2) u (5), 3anuck (9) ecTb cpegHee apudpmeTuyeckoe
3HayeHue n3 yncna 3anucen (7) n (8). YUncno sanucm (10) - npesbiweHve mapkun N 23 Hag mapkoin N 17. OHo
noryyaeTcs OT AereHvsa nononam yucna 3anucu (9), Tak kak Bce oTcHeThbl No perike n 6apabaHy npon3sBoasTcs B
nonygeneHusx.

M3 npeBbiweHnn mexay mapkor N 23 n mapkov N 17 nepBoro n BTOporo ropu3oHToB - 3anucu (10) u (20) -
6epeTcs cpeHee - 3anuck (21).

Mpunoxexue I

KATANOI OTMETOK U OCALIKU INMYBUHHbLIX PENEPOB U MAPOK,
YCTAHOBJIEHHbIX HA ®YHOAMEHTAX COOPYXEHUA

HanmHoBaHne |Homep| [arta |HadanbHas Ocapgka, MM OtmeTka Ha| CymmapHas
obbekTa pene- | Ha4Yana | OTMETKa, 06.03r., Mm| ocapgka c
pa unu| Habno- MM 06.98r. no
Mapku | AeHun 06.03 r., Mm
c06.98r.[c06.99r.|c06.00r.|c09.01r.
no no no no
06.99r. | 06.00T. 09.01r. | 06.03r.
Cnyxe6HbIn M-1 |06.98r.| 93826,4 -5,3 -4,0 -3,3 -1,0 93812,8 -13,6
Kopnyc
M-2 93677,8 -4,7 -4,2 -2,5 -0,8 93665,6 -12,2
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M-3 93690,5 -4,4 -4,1 -2,3 -0,5 93679,2 -11,3
M-4 93715,8 -6,1 -4,4 -2,4 -1,2 93701,7 -14,1
Typb6oreHnepatop| M-1 [06.98r.| 93558,5 -15,1 -11,0 -6,3 -3,5 93522,6 -35,9
N1
M-2 93588,6 -16,0 -12,6 -4,1 -3,3 93552,6 -36,0
M-3 93699,2 -14,3 -10,3 -4,2 -3,1 93667,5 -31,7
M-4 93575,4 -15,2 -11,3 -5,0 -4,2 93539,7 -35,7
M-5 93476,6 -17,0 -115 -4,3 -3,2 93440,6 -36,8
M-6 93627,0 -14,4 -10,3 -5,8 -3,7 93592,8 -34,2

Mpunoxenue [

BbIYUCNEHUE KPEHA ObIMOBOW TPYEbI MO YINOBbIM U3BMEPEHUAM
1 No PABHOCTU OCAKU EE PYHOAMEHTA

(npumep)

0.1 BbluMcrneHune KpeHa no yrrnoBbIiM U3MepPeHUsAM

1200
3
2 3
15,0
f 0
Q, 0
L =
£
Ty
£,
[P}

YacTHbIN KpeH TpyObl BbluMcnseTcs no opmyne

E; =045%4,-0,011;
roe K- yacTHbiit kpeH Tpy6bl, MM;
&4 - kpeH Tpy6bl B YrMOBOI Mepe MO PasHOCTY YITOB B BEPXHEM U HIKHEM CEUYEHUsIX TPyObl, ;
1 - paccTosiHme oT LieHTpa Tpy6Bbl 10 TOUKM YCTAHOBKW TEOA0NUTA, M.

Hanpumep, npu &1 =124", 1i=130 M, Ki=0,49-124-1,3=79 MM.

I'IonyquHoe 3Ha4YeHne 4aCTHOro KpeHa goJiKHO ObITb 3KCTpanonmposaHO Ha BCH BbICOTY pr6b|.
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CornacHo aGpMcy N 4aCTHOMY KpeHy B 79 Mm nony4yaem 3Ha4eHUe 4YaCTHOro KpeHa Ha MOoJIHYH
BbICOTY TPYObI:

79 MM - 105 MM,
Kmm - 120 m,
Ki2o - 90,5 mm.

lMonHoe 3Ha4veHune kpeHa K u ero HanpaBneHue nony4arTcs rpadu4eckMm NoCTpoeHneM B Maclutabe
no npasuny NepneHAnKynspoB OT YACTHbIX KPEHOB - BEKTOPOB.

0.2 OnpeageneHne npupocTa KpeHa AbIMOBOM TPYyObl NO pa3HOCTU ocaaku pyHOamMmeHTa

MpupocT kpeHa TpyObl MO pasHOCTY ocagky dpyHOAaMeHTa BblYUCTSeTCs Mo popmyIie

roe AT - pasHOCTb 0cagku, nofyyYaemasi No IMHUSIM paBHOW ocaaku dyHaaMeHTa TpyGbl, MM;
H - BbicoTa Tpy6hl, M;

I' - pnameTp TpyGbl Ha OTMETKE YCTaHOBKM AeOPMALMOHHBIX Mapok, NoryvyaemMbli U3MepeHuemM
OKpPYXXHOCTU TpyBbl pyneTkon, m.

Hanpumep, npy 4= =14,5 mm, 0 =10,250 m, H =120,0 m

_ 14,5120

=169 mm
10,250 '

MpunoxeHune E

3HAYEHUWSA NPEQENBbHBLIX AE®OPMALIUA OCHOBAHUA

HavmeHoBaHue 1 KOHCTPYKTUBHbIE OCOOEHHOCTM OTHOcuTENbHas MakcrmarnbHas u cpegHss
COOPY>XEeHUM nedopmanms abconoTHas ocagka, cm
Bun 3HayeHue Bun 3HayeHune
1. MponsBoacTBEHHbIE " rpakgaHckue

MHOroaTaXxHble 34aHNA C NOJTHbIM KapKaCoM:

1.1. XXene3o6eToHHble pamMbl 6e3 3anonHeHns OTHOCUTEenbHas 0,002 MakcmumanbHas 8
pa3HOCTb OCaaKu abcontoTHas
ocaaka Simp
1.2. CtanbHble pambl 6e3 3anonHeHus To xe 0,004 To xe 12
1.3. XXene3o6eTOHHbIE paMbl C 3aMOSIHEHMEM 0,001 8
1.4. CTanbHble pambl C 3aMOfIHEHWEM 0,002 12
2. 30aHva 1 COOpPYXEHUs, B KOHCTPYKLMSIX KOTOPbIX 0,006 15

BO3HMKAIOT  [IOMOMHUTENbHLIE  YCIOBMUS oT
HepaBHOMEpPHOI ocadku
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3.  MHoroataxHble
HecyLLUMK CTEHaMU U3:

6€CKapKaCHble 30aHnA C

3.1. KpynHbIx nanenen

3.2. KpynHbix 6rnokoB u kuprnuyHoW knagkm 6e3
apM1poBaHus

3.3. KpynHbix OnOKOB ¥ KMPMUYHOW KMagknm C
apMupoBaHueM nnm xene3obeToHHbIMK NosicaMu

3.4. HeszaBncumo oT maTepuana cteH

4. BbICOTHbIE XXeCTkue COOpYyXeHunA:

4.1. CoopyxXeHuns aneBaTopoB U3 }ene3obeTOHHbIX
KOHCTPYKLUMIA:

4.1.1. Paboyee 3gaHne u
MOHOSTUTHOW  KOHCTPYKLMM,
OfHOW PYHAAMEHTHON NnuTe

CWIOCHBIN  KOpMyC
CcOnoKMpoBaHHbIe  Ha
4.1.2. To %e cOOpHOW KOHCTPYKLNA

4.1.3. OToenbHo cTosilee paboyee 3aaHue

4.1.4. OTAenbHO CTOSILLMUA  CUNOCHbIN

MOHOMUTHOM KOHCTPYKLUMN

kopnyc

4.1.5. To xe cOOpPHOW KOHCTPYKLNA

4.2. bimoBble Tpy6bl BelcoTON H, M:

4.2.1.20

4.2.2.40
4.2.3.60
4.2.4.80
4.2.5.100
4.2.6.120
4.2.7. 150
4.2.8. 200
4.2.9. 300

4.2.10>300

OTHOCUTENbHbIN
npormé unu BuIrnG

To xe

KpeH B
nonepe4yHom
HanpasneHuu

MonepeyHbi n
NpPOAOIbHbINA
KpeHbl
To xe

[MonepeyHbI KpeH

MpoAonbHbI KpeH

MonepeyHbin n
NPOLONbHbIN
KpeHbl

To xe

0,0007

0,001

0,0012

0,005

0,003

0,003

0,003

0,004

0,004

0,004

140 mm

280 mm
420 mm
550 mm
650 Mm
680 Mm
700 Mm
700 Mm
700 mm

700 mm

CpepnHsas ocagka
Scp.ap

To xe

CpepnHsas ocagka
Scp.op
To xe

CpepaHss ocagka

Scp

To xe

10

10

15

40

30

25

25

40

30

40

40

40

40

40

30

30

20

20

10
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4.3. Tlpoune BbicOTHble (go 100 M) xecTkue - 0,004 20
COOPYXXEHUS
MpunoxeHune XK
BEOOMOCTb BbIYUCIIEHUA NONOXEHUA OCU PENBLCA B NMIAHE
MO CNOCOBY NOCINEAOBATEJIbHbLIX CTBOPOB B CITYHAE
NMPUBJNTMXXKEHHOIO LEHTPUPOBAHUA TEOOOJIUTA
(Mpumep)

N | UsmepeHHoe | lMonpaska Ha |[lprBeaeHHbIN M3mepeHHoe MonpaBka Ha |CwmeLleHne ocu penbca

n.n.|cMeLleHve ocu| npuBedeHne | cTBop | K ocu |cMelleHne ocu penbca| npuBedeHne | OTHOCUTENBHO CTBOPA,
penbca ctBopa | k ocu penbca B OoTHOcUTENbHO cTBopa |  cTBopa Il k npoxoasiLlero yepes
OTHOCUTENBHO |perbca B Touke [ Touke 3, MM Il k cTBOPY I, MM ctBopy | /4, |OCM PenbCOB KOHEUHbIX
crteopa |, Mm 3 M, vm MM TOYEK, MM

3 -28 +28 00

4 -23 +27 +04

5 -32 +26 -06

6 -32 +25 -07

7 -22 +24 +02

8 -11 +23 +12

9 -13 +22 +09

10 -11 +20 +09

11 -28 +19 -09

12 -28 +18 -10

13 -27 +17 -10

14 -38 +16 -22

15 -35 +15 -20

16 -37 +14 -23

17 -47 +13 -35

18 -55 +11 -44

19 -60 +10 -50 -07 -43 -50

20 -16 -40 -56

21 -15 -38 -53

22 -13 -35 -48

23 -16 -32 -48
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24

25

26

27

28

29

30

31

32

33

34

-10

00

00

+12

+08

+11

+19

+17

+18

+08

-29

-26

-23

-20

-17

-14

-11

-8

+08

+09

+12

+05

MpunoxeHune U

NPEAENbHBLIE 3HAYEHUA OTKIOHEHUW PENIbCOBbIX NYTEN
(B NNAHE U NPO®WUIIE) OT MPOEKTHOI'O NMOJIOXEHUA

OTKNOHeHne

padnyeckoe
nsobpaxeHue
OTKINOHEHUS

KpaHbl

MOCTOBbIE

balleHHble

KO3noBble

nopTalnbHble

MOCTOBbIE

neperpy-
xXartenu

PasHOCTb OTMETOK rofnioBoK
penbcoB B O4HOM

nonepeyHom ceveHun P1, Mm
(S - paamep koneu, m)

i o
3 []
t__ _”___:*
i
+

40

45-60
(ans
S=4,5-6 M)

40

40

50

PasHocTb 0OTMETOK penbcoB

Ha coceaHnx KOmnoHHax P 2,
MM

10

CyxXeHune unu yuumpenve
Konien penbcoBoro nyTu

(oTkNOHEeHWe penbCcoB OT
MPOEKTHOrO MONOXEHUS B

nnaxde) P31, Mmm

15

10

15

15

20

BsaumMHoe cmelleHne TopLoB
CTbIKyEMbIX PENbCOB B MNiaHe

n no Beicote P 4, mm

Py
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penbcoBoro nytu (obwas)
Pg, Mm

enbcoB Ha AnvHe 10 m

L]

3a3opbl B CThIKax penbLcoB Py 6 6 6 6
(npu TemnepaTtype 0 °C n

AnuHe perbca 12,5 M) P5 [+ 2+ <

MM !

PasHOCTb OTMETOK rofnoBok 40 30 20 30

MpumevaHusa

WHTepBarsbl He Gonee 5 M.

MOCTOBbIX MeperpyxaTenem.

1 MNMpepenbHble 3Ha4YeHNst OTKNOHEHNI A0MKHbI cobnoaaTbCcs BO Bpems akcnnyaTtaumun. [Jonyckn Ha yknagky
OOMXHbI BbITh YKasaHbl B MPOEKTHOW [OKYMEHTaLMN Ha PenbCoBbIN NyTb.

2 WamepeHnst oTknoHeHMn Pl 1 P32 BbINONHATCA Ha BCEM y4YacTKe BO3MOXHOMO ABWXXEHUS KpaHa 4vepes

3 MNMpu namexennm Temnepatypbl Ha 10 °C gonyck Ha 3a3op P35 mameHsieTca Ha 1,5 mm. Hanpumep, 3a3op npu
Temnepatype 20 °C gomkeH 6biTb YMEHbLLEH 40 3 MM.

4 OTKNOHeHus ans pPenbCcoBbIX I'IyTef/'I KO3/10BbIX KpaHOB MpoJieTOM 6onee 30 m npuHMMaKTCA No0 HOpMaM Ana

Cnu1coK Ucnosb30BaHHOW NUTepaTypbl

1. MNpaBuna TexHUYeCcKOM 3JKcnryaTaumm SneKTpudeckux ctaHumi u ceten Poccuiickon depepaunm

(MT3).- M.: CINO OPIP3C, 2003.

2.T'OCT 8509-93. Yronku cTanbHble ropsyekataHble paBHOMNONo4YHble. COpTaMeHT.

3. TOCT 380-94. Ctanb yrnepognctas 0ObIKHOBEHHOrO kadyecTtBa. Mapku.




