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1 OBLLIUE NONOXEHUSA

1.1 Hacrosinine Metopanueckue ykalatus CO 153-34.21.322-2003
COAEPKAT OCHOBHBIE ITOAOXKEHUS IO OPraHU3aluHd U MEeTOAHKEe
HaOAIOAEHMH 3a OCAaAKOM (DYHAAMEHTOB, Ae(popMaliuiMH CTPOHU-
TEABHBIX KOHCTPYKIHH 3AaHUH U COOPY>KEHHH TENAOBRIX 3AEKT-
poctadHuuu (T3C).

1.2 Hacrosiume MeToAHYeCKHe YKa3aHUsi pa3paboTaHh C
Y4ETOM CIeIJH(PHKH MPOMU3BOACTBA U3MEDEHUH OCaAKHU U Aecop-
MAallMil B YCAOBHUSIX CTPOHUTEABCTBA U 3KcINAyatauuu TOC,

1.3 IlHcTpyMeHTaAbHEIE M3MEPeHHs1 3a OCaAKON (PyHAaMeH-
TOB OCHOBHOT'0O 0O00OpPYAOBAHUSA, IIPOU3BOACTBEHHBIX 3AaHUH, I'HA-
POTeXHUYECKUX COOPYKEeHUN U AedhopMalUsiMHU CTPOUTEALHHIX
KOHCTPYKIUM T3OC npou3BopsiTCss B cooTBeTCTBHU ¢ [ITD (1]
IIPU BCEeX IPYHTOBLIX YCAOBHUSIX, KPpOMe CKAAbHEIX, B LJ€ASIX OIl-
peAeAeHUs] aBCOAIOTHBIX U OTHOCUTEALHBIX 3HAYEHUH OCAAKH,
Ae(opMallUii 1 CpaBHEHHA HX C AONYCTHMBIMHM (pacueTHBIMH),
YVTOUYHEHUS PaCyeTHBIX AAHHEIX (PU3UKO-MeXaHHUYeCKHUX XapakK-
TEPUCTHK I'PYHTOB OCHOBAHHUS, KOHTPOASI COCTOSIHHUSI 3AAHUH H
COOPY>XEHHH B Mpolecce UX BO3BEACHUSI U 3KCIIAyaTalluH, pa3-
paboTKHU H IMPOBEAEHHSI MEDOIIPHUSITURA TIO TIPCAYIIPEXXKACHHUIO onac-
HBEIX AedopMarui.

1.4 MaTepuansl HAOAIOAGHHH CBOEBpEeMEeHHO aHAAHU3UDYIOT-
CSI CIeITUAAHCTaMH LIeXOB, CAYXO UAH OTAEAOB, BEAQIOLIHX CTPO-
UTEABCTBOM U 3KCNAyaTallUed 3AaHUN U COOpPY>XeHHH, AASl BhI-
ABA€HUS NPUUYUH U NPUHATUS Mep K CBOeBpeMeHHOMY yCTpaHe-
HHIO OOHApY>XeHHRIX AeheKTOB.

1.5 IIpoekT opranusauuy HabBAIOAEHUH 3a ocapkKol (hyHAa-
MEHTOB 3AAHHH U COOPY)XeHHH pa3pabaThlBaeTcs MPOEKTHOH

OpraHu3aluel B COCTaBe NPOEeKTa CTPOUTEeAbCTBA (PEKOHCTPYK-
nuu) TOC,
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1.6 Marepuaanl 1o HaBAIOAEHHUIO 38 OCAAKOI B MEPHOA, CTPO-
HTEAbBCTBA M B ITGPHOA 3KCHAyaTaliMu XpaHsarcsa B apxuBe TOC.

1.7 C BrIXOAOM HacTOAIUX MeTopHYECKHX YKa3aHUM yTpa-
YHUBAIOT CUAY « MeToAHYeCKHE YKa3aHUA MO0 OPraHH3al i ¥ Opo-
BeA€HUIO HAaOAIOAeHHI 38 OCapKaMH PYHAAMEHTOB U AechopMa-
IUIMH 3AaHHN U COODPYXEeHHH CTPOSIIUXCA U 3KCIAyaTHpye-
MBIX TEeNAOBHIX 3AeKTpocTaHuuH: PA 34.21.322-94» (M.: CIIO
OPI'P3C, 1997).

1 A3MEPEHHME OCAQKH OYHAAMEHTOB

H3MmepeHnuss ocapkd (DyHAAMEHTOB 3AAHHH U COOPY>KEHHHU
IIPOU3BOASTCH METOAOM IreOMEeTPUUECKOTO ¥ I'MAPOCTATHIECKOTO
HHUBeAWpOBaHUA. MU3MepeHUs OCapAKH (HUBEAWPOBaHHeE) B NepH-
OA 3KCIAYaTAIMHI OCYLIECTBASIIOTCS C TOYHOCTBIO, XapaKTepHu3y-
IollelCsl CpeAHeH KBAaAPATHUYECKOH NMOrpeiHOCThIO OIIPpeAEACHH S
OCAAKH B caabom MecTe He Doaee 1 MM (HanboAee ypareHHOU
MApPKH1 OT UCXOAHKIX penepos).

HN3mepenns ocapAky (bYHAQMEHTOB B IIEPHOA CTPOUTEABLCTBA,
a TAKXe 3eMASIHbIX NAOTHH THAPOTEeXHHUUYECKHX COOPY)XKEeHHUH
IIPOU3BOAATCA C TOUHOCTBIO, XapaKTePHU3YIOILeHC s CDEAHEN KBaA-
PaTUYECKOH NMOTPEelIHOCTLIO ONIpeAeAeH s NPeBLIIeHNsI Ha CTaH-
U (OAHOTO InTaTuBa) He 6oaee 0,5 MM.

MHCTpyMeHTaALHBIE HN3MepeHHSI O0CAAKH (DYHAAMEHTOB 3Aa-
HUU U COOpPYXeHUI HeOOXOAMMO HAUMHATh B IepHOA BHINIOAHE-
HHUSI CTPOUTEABHEIX PAabOT HYA€BOro LIHKAQG, T.e. IIOCA€ BO3BeAe-
HUsE PyHAaMeHTOB. CPpOKY NpOBeAeHUsI H3MepeHUH YCTaHaBAM-
BAIOTCsI IPOEKTHON OpraHH3aller B 3aBUCHMOCTH OT Xapakre-
PUCTHK I'PYHTA OCHOBAHHSI, 3HAYEHUSI OXKHA3EeMhuIX AepopMaliui
U KAACCa OTBETCTBEHHOCTH COOPYXXEHMHS.

HabGaropeHHst 3a 0CaAKOM (PYHAAMEHTOB B IIEPHMOA 3JKCIAyaTa-
MU SAEKTPOCTAHINWY NPOUIBOAATCSH B COOTBETCTBHU C [TTD: B niep-
BhI€ ABA IOAQ JKCMAYaTallUH — ABA pa3a B IOA, B AaAbHeHIeM AO
CTaDHAM3AINK OCAAKM (PYHAAMEHTOB — OAHMH pa3 B I'OA, a TOCAE
CTaOMAM3AIMY OCAAOK (1 MM B TOA M MEHee) — OAWH pa3 B S5 A€T.

ITpy oOnapyXeHnn oyara MHTEHCUBHON OCaAKM (hyHAaAMeH-
TOB AAABHEHIlee H3MepPeHHe OCAAKU BLIIOAHSIETCH IO CHelu-
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aAbHO pa3paBoTaHHOM NporpaMMe B 3aBHCHMMOCTH OT BAMSTHUSI
AedOpPMalKMH Ha NPOYIIOCTh H YCTOHYHMBOCTE COODPYIKEHWUIA,

a TaK)Ke Ha AONMYCTHMOCTb OCAaAKHM C YYeTOM XapaKTepa TexXHO-
AOTHYECKOro mpolecca.

2.1 Ob6uekTl gna HabnoaeHun 3a OCafiKON thyHaameHTOR

2.1.1 B npouecce npoekrTupoBaHusi TOC paspabaTeiBaeTcs
IIPOEKT HabAIOAEHHSA 3a Ae(POpPMALUsIMH OCHOBAHHM 3AaHHH H
COOPY)XXEHHUH, B KOTOPOM YCTaHAaBAHUBAIOTCA:

~— O0OBEeKTHI AAT HAOAIOAEHHUS 34 OCAAKOH;

— TOYHOCTh U3MEepeHHH,

— PAcHOAOKeHHe HCXOAHBIX (FAYyOHMHHBIX, TDYHTOBBIX) pe-
[1epPOB;

— pa3MmeleHre AepopMAIHOHHBIX MapoOK Ha 00bheKTax;

— cucTeMa Oo6paboTKU MaTepHAaAOB HaOAIOAeHUN U dopMma
OTYETHOH AOKYMEHTAIIHH.

2.1.2 K obbeKTaM, NOAAEKALIMM HADAIOAEHHIO 3a OCAAKOH,
OTHOCSATCH:

— 3AQHUA:

raaBHBIM Kopniyc T3C,

3AQHUA ADOOHABHBIX YCTPOMCTB,;

MHOTO3Ta>KHBIH aAMUHUCTPATHBHLEIM KOPITYC;

beperosble HACOCHRBIE;

3AQHMS BOAOIIOATOTOBUTEABHON YCTAHOBKY C DaKaMHU Ha OIopax;

~ COOPY>KEeHUA:

ABIMOBLIE TPYOBI;

rPaArpHA,

ONOPEI 3CTAKaA TONAUBOIIOAQYH,;

(pyHA@MeHTHI TIoA Typboarperarhsl,

(PYHAGMEHTHI NOA KOTABI;

(PYHAQMEHTEI IIOA APOOHAKHY,;

pe3epByaphl AASL XpaHeHHus: Ma3yTa (10000 M u Goaee);

IIAOTHHBI BOAOXPAHUAHILA.

2.1.3 YcTaHaBAMBAIOTCA HAOAIOAGHHUSA 3a OCAAKOH AIOOBLIX He
YIIOMSIHYTBIX BhILIEe 3AaHUHU K COOPYXXeHHUH, B TOM UHCAEe THADO-
TeXHUYECKUX COOPY>XeHUN U AaMD 30A00TBAAOB, €CAH B IIPO-
llecCe CTPOMTEALCTBA MAM 3KCIAyaTallU¥ B HUX OyAyT oOHapy-
JKeHbl (BM3YaAbHO) HEAONYyCTHMbIE AehopMaliUu.
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2.1.4 Ha npocapouHEIX, 3aKapCTOBaHHBLIX, BeYHOMEP3ALIX,
HaCBIIHBIX U HabyXalolHUX IpyHTaXx HAOAIOAEHHIO 3a OCAapKOH
(PYHAAMEHTOB IIOAAEXKAT BCE PACHOAOXKEHHBIE HAa HHUX NOCTPO-
€HHBbI€ OOBbEKTHI.

2.2 UcxopHbie penepbl

2.2.1 Namepenusa pehopMalMi ¥ OCAAKH (PYHAQMEHTOB 3Aa-
HUH H COOPY>KEHHH MPOU3BOASITCSA OTHOCHTEABHO HCXOAHBIX TAY-
OMHHBIX UAH I'PYHTOBBIX perepos.

B 3aBUCHMOCTH OT MH)XXEHEPHO-TUAPOTreOAOIrHUeCKOM XapakK-
TEPUCTUKH NMPOMMAOIIAAKU TOC yCTaHABAHUBAIOTCSH TAYOMHHEIE
HAH TPYHTOBEIE pellephl:

— TAYOHHHBLIEe pernepbl, OCHOBAaHMS KOTOPHIX 3aKAAABIBAIOT-
Csl B CKaAbHbIE, IIOAYCKAAbHbIE UAHU ApYyTrHe KOpEHHLIe INPaKTH-

yeCKH HeC)XHMaeMble TPYHTBI;
— TPYHTOBEIE pelephbl, OCHOBAHHA KOTOPBIX 3aKAAABLIBAIOT-

CSl HU)Ke FAYOHHEI CE30HHOTO IIPOMEpP3aHusi HAHY NMepeMeleHHS]
I'PYHT3;

— CTeHHbIe pellephbl, YCTaHaBAUBaeMble Ha HeCYLIUX KOHCT-
PYKUUAX 3AAHHH H COODY>KEHHM, 0CapKa (PYHAAMEHTOB KOTO-
PLIX IIPAKTHYECKH CTaOUAHM3IUPOBAAACH.

IIp1 HaAHYHUH Ha CTPOUTEABHOMU INAOILaAKe HaOUBHBIX HAU
3a0MBHBEIX CBal, BEePXHHUM KOHIIOM BLICTYNAIOUIUX Ha MNOBEpPX-
HOCTh, AOIIYCKAETCA HUX HUCIIOAB30BAaHME B KadecCcTBe I'PYHTOBBIX
penepoB C COOTBETCTBYIOIIUM O(PpOPMACHHCM BepXHEeH YacTH
CBaMH.

2.2.2 Tunel MCXOAHBIX penepoB YCTaHABAHBAIOTCS B 3aBHCH-
MOCTH OT IPYHTOBBLIX YCAOBUM CTPOHTEABIIOH NMAOLIAAKY:

— AASI YYACTKOB, Ha KOTOPBIX CKaAbHBIE TPYHTHI 3aA€raroT
Ha TAYOHHE A0 2 M, IPHHHUMAIOTCSI HCXOAHBIE Penephl AASI CKaAb-
HBIX IMOPOA (PUCYHOK 1). Penep 3akAapbIBaeTcsa B 1IYpP(g HEIoC-
PEACTBEHHO B CKAABLHBIM I'DYHT;

— Ha y4acCTKaX, A€ CKAaAbHble UMAU Apyryue caabocKumae-
MbI€ TPYHTBI 38A€TalOT TAYyOXKe 2 M, 3aKAAABIBAIOTCSI TAYOUHHEBIE
penepsbl (PHCYHOK 2);

— Ha y4YyacTKaX C PYHTaMH CpejpHeH IIAOTHOCTH (MOAVAL Ae-
¢opmanuu E = 200+300 xrc/cM?) MowHOCTRIO 6oAee 10 M ycTa-
HABAHBAIOTCA penepsl ¢ 0ETOHHBIM MOHOAHUTOM (PHUCYHOK J3).
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CxkxantHas
nopoana

1 — >keae3oBeTOHHBIN HAW MeTaAAHMUYeCKMi Koaoaell, 2 — acbone-
MetTHas Tpy6a AMaMerpom 250 MM, 3 — xeaezobeToHHbIH NUAOH; 4
— apMaTtypa; S — HuBeAuUpPHan MapkKa;, 6 — CaAbHHUK]
7 — KpbiillKa

[Tpumevanune — Paimepnl AaHB! B CAHTHMeTpax

PucyHoK 1 — MICXoAHBIA penep AAfl CKaAbHBIX I'DYHTOB
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1 — Xeae3z006eTOHHBIA HAM MEeTaAANYeCKUH KOAOAENl C KPLIUKOH;
2 — tpyBa AnamerpoM 80-150 mym; 3 — aauutuan Tpyba AvaMerpom
150-200 MM; 4 — rpyuT (TeCoK, Aecc); 5 — caAbHUKHU, 6 — MydTa;

7 — OrpalMuUUYTEALHOE KOAKIO; 8 — ckBaxuua avamerpom 2350 Mu;
g — 6erol; 10 — MeTaraudecKUd AUCK; 11 — neMeHTHBIR pacrsop
IIpumevanse — Paivepn aaihl 8 CarrmmeTpax

PUCYHOK 2 — TpyOuaTsift TAYOUMHHBIN penep



Penep ycraHasauBaeTrcsa B miypde Ha 1| M Huxke TAYOHHLI
IpOMepP3aHHA IPYHTOB, HO He MeHee 1,5 M OT IIOBepXHOCTH: Ha
OeTOHHBIA MOHOAMT pa3zMepoM 1,3x1,3x0,4 M yYCTaHaBAUBaeTcs
acoonieMeHTHass Tpyba AuaMeTpoM 250 MM C MeTaAAMYECKUM
APMATYPHREIM KapKaCcOM H 3aAuBaeTcsl 6eToHOM:

— Ha y4YaCTKaX HaCBIMHBIX HEOAHOPOAHBIX I10 COCTaBYy IPyH-
TOB, @ TaK>Ke 3aTOP(HOBAHHBIX I'PDYHTOB, HA KOTOPLIX HEBO3MOXK-
HO IPHMEHHUTDb penepbl YKa3aHHbIX Bhblllle KOHCTPYKIUi, MOTYT
NIPHMEHATLCA CBaWHbIe pelephl.

QopMa, cedeHHe U TAYyOHMHa 3a0HBKH CBal ONPEAEASIOTCA
CllelHaAbHBIM pacyeToM. BrIOOD THNA U MeCTa YCTaHOBKH MC-
XOAHLIX penepoB NPOU3BOAUTCA Ha OCHOBAHMM MATEePHAAOB HH-
JKeHEpPHBIX U3BLICKaHHM,

2.2.3 YUucAao penepoB AOAKHO OBITh HE MeHee TpexX.

Penepnl pa3dMelialoTCs.

— B CTOPOHE OT IPOE3A0B, NOAIEMHBIX KOMMYHHMKAIIH, CKAA-
CKUX H APYIHX TepPPHUTOpPMH, TA€ BO3MOXXHO pa3pylleHHe HAM
U3MEHeHHe IIOAOKEHUSA periepa,

— BHe 30HB! pacIIpOCTPaHEeHUSA AABA€HHUSI OT 3AAaHHUA HAN
COOPY)XEeHU,

— BHE IIPEAEAOB BAHUSTHHSI OCAAOUYHBIX IBA€HUH, ONIOA3HEBEIX
CKAOHOB, HeCTaOMAU3NPOBAHHBIX Hackine, TOPPAHBIX OOAOT,
MOA3E€MHBIX BHIpabOTOK, KApCTOBBIX 0Opa3oBaHUH H APYTHX He-
OAQronpPHUATHLIX HHXXEHEPHO-TEOAOTHYECKHUX ¥ THAPOTeOAOTHYeC-
KUX YCAOBHH;

— Ha PACCTOSIHHM OT 3AaHUA (COOPY >KeHHsI) He MeHee TPOH-
HOM TOAIIMHKEI CAOA MMPOCAAOYHOI'O I'PYHTA,;

— Ha pacCTOSHHM, HCKAIOYAIoUleM BAMAHHE BHOpaLHH OT
TPAaHCIIOPTHLIX CPEACTB, MalllUH, MEXaHH3MOB;

— B MECTaX, FA€ B TeueHHe BCero nepuoAa HabAIOAEHHH BO3-
MOXXeH OecHpensaTCTBEeHHBIH U YAOOHBIH IOAXOA K pelnepaM AAs
YCTAaHOBKHU reoAe3nyeCKUX MHCTPYMEHTOB.

KOHKpeTHOe pacClnoAo)KeHHe U KOHCTPYKIHA penepoB ollpe-
AEASIOTCA TIPH pa3paboTKe NMpoeKTa.

2.2.4 NcxopHble penephbl 3aKAAABIBAIOTCA HE IIO3jpHEee 4YeM 3a
2 MeC A0 HadYaaa HaOAroOAeHMIT 3a ocapkoil (pyHAAMeHTOB. [locae
YCTAHOBKH pelnepoB Ha HUX AOAKHA OBITh nepeAaHa BhICOTHAsA OT-
METKa OT OAMKAMIINX TYHKTOB F'OCYAQPCTBEHHON HUBEAMDHOH CeTH
HAH OT 3HAKOB MECTHOTO reocAe3uyeckoro 0OOCHOBAHHA, CAYXKMB-

LINX UCXOAHBIMH AASL pa3OGHBOYHEIX PabGoT MPH CTPOHTEABCTBE.
05-53 Y



S
S

-

30
W u——

AL

100

-
RSN AN

LWBVBURBD

QURAMIBUERY P
e
g\\w AR

"B ATYARLN

WU

I

WHRN

w\

WHBL AT
Q‘lﬁ‘\\

“Rl

lpguvue
NPONEPIONYS
2pynma

WWBI MWW
\ 3 3 A 3\
i
{
O

W

2

{ — XeAreldo0eToHIIbI AU MeTAAANUCCKUN KOAOCALH
C Kpbllukoil; 2 — acbouemeHTHAA TpyDa AMaMeTpoMm
250 MM; 3 — caAbHHK; 4 — >Keae300eTOHHLIA MOHO-

AT, 5 — HUBEAUpHas MapKa;, b — apmarypy; 7 —
[LIAQK, NeCOK
IlpumMevanue — PasMephl AaHbl B CAHTHUMETPAX

Pucynok 3 — McXxopHBINA penep AAS TPYHTOB
cpeAHeH NAOTHOCTH

B npoiiecce n3MepeHnsi BEPTHKAAbLHLIX Ae(pOpMaliii CAEAY-
eT KOHTPOAHPOBATL YCTOHYUBOCTH UCXOAHKIX penepoB AA KaXK-

AOTO IIHKAQ HabAIOAEHHH.
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2.3 OcapouHble gepopMaliHOHHbIE MAPKM

2.3.1 OCapOYHBIMH MapKaMHM HAa3hIBAlOTCH reoAe3MyecKue
3HaKH, YKpenAasieMble Ha (pyHAGMEHTaX, KOAOHHAX, CTeHax, Iie-
PEKPBITHSAX H T.N., MEHSIOIIHE CBOE BHICOTHOE TOAOXKEHUE BCAEA-
CTBHE OCAAKH (PYHAGMEHTa 3AQHHSA (COOPYIKeHWUs).

OcapOuyHBIE MApPKH CAYXXAT AAAl YCTAHOBKH MAU IOABECKH
HUBEAWDHEIX peeK H OINpeAeAeHHUSI OTMETOK OAHHUX M TeX XKe
KOHCTPYKIIHH B Ka’KAOM HHUKAe H3MEepPEeHUS OCaAKH.

OcapOUHBle MADKU ACASITCA HA CTeHHBble, NAUTHLIE ¥ MapKu-
KOHCTDPYKIINH.

CTeHHBEIe MApPKH YCTAHABAMBAIOTCA Ha BEPTHKAABHRIX IDa-
HAX KOHCTPYKIUHH, NAHTHRIE — Ha 'OPU30OHTAALHBIX NMTAOCKOCTSAX,
«MApKU-KOHCTPYKIHU» — 3TO ACTAAU COOPYIKEHUS, UCNIOAbL3Yye-
MEIe B KayeCTBe Mapok.

CTeHHble OCaAOUHBIE MAapKH IO CBOEMY YCTPOMCTBY H CIO-
coby 3akKpenAeHUs OHIBAlOT TpeX TUNOB: MapKH, 3aKAAALIBae-
MEIe B XXeAe300eTOoHHEIe U 6eTOHHLEIe KOHCTPVKUHU, B HAPYXK-
Hhle ¥ BHYTpeHHHEe KUPHNUYHhIe (OAOYHEIE) CTEHHl U CTOAOHI, a
TaK)Xe OCAAOYHLIEe MapKH, YCTaHABAMBAEeMbIe Ha CTAALHBIE 3aK-
AdAHBIE IIOAOCH! ¥ Ha CTaAbHBIE KOAOHHE! (PHCYHOK 4, IPHUAOIKe-
Hue A).

B MecTax, rAe MapKM MOIYyT IIOABEpPrarhCsi HapYIUEHHIO H
nopye (y BXOAOB, B TECHBIX ITpoeMax M T.A.), YCTAHABAUBAIOTCSI
MapKy B BHUAE KOCTHIASL C TIOAyC(epHUyecKON TOAOBKOHM M IIpe-
AOXPAHHUTEABHBIM KOATIQYKOM.

2.3.2 ITAMTHEIE OCAAOYHBEIE MAPKH, PACIIOAOKEHHbIEe Ha Iepe-
KPRITHAX NMOA3EMHBIX COOPY’KeHUH, rOpU3OHTAABHRIX oOpe3ax
PYHAQMEHTOB ¥ T.I., BHINOAHSIOTCSI ABYX THIIOB.

-- MApPKH B MeCTaX, NOABEP)XeHHEIX MeXaHHYEeCKHUM MMOBPeX-
ACHHUSIM (TAe€ BO3MOJKHO NepeMellieHHe Ipy30B 110 NAUTe, (hyHAa-
MEHTY M IIp.), A€AAIOTCA 3aKPHITHIMHY;

— TaM, TAe NMOBpeXKAeHUA MAAOBEpOsiITHHI, MapK# MOTYT CO-
CTOSATL U3 OAHOH 3akAenKH AHaMeTpoMm 20 MM (6e3 3al[HTHOH
Kopo6KH), 3aAeARIBaeMOi B MAHTY HAM (pyHAa@MeHT Ha 100 MM C
BEIXOAOM FOAOBKU HApYXY.

2.3.3 Ilop 0CcapOYHBIMH «MapKaMH-KOHCTPYKLUAMH» NOHH-
MaIOTCs OTAEABHLIE AETAAU CAMUX KOHCTPYKIHH, HCTIOAB3YEMBIE
B KauyeCTBe MapoOK AASl HUBEAHDOBAaHUH.

05-53 i1
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a — THN «a» AAS KMPHNUUHEIX CTeH K JKeae300eTOHHHX KOHCTPpYKid#, MaTeparn — Cr 3, © — THO &6 AAR
MEeTAaAAHYEeCKHX KOAOHH, Marepuaa — CT 3 npokaTHas paBHODOKaA (rOCT 8509-93 [2}]),
B — THI «Bp — AAS GYHAAMEHTOB TypboarperaTos H rHADOTEXHHYECKHX COOPY KEHHH;

| ~— sanlMTHH KOANAK (KpHILKa) OCaAOYHON MapKH; 2 — HHBEAMPHAas# Mapka (HepXXapelonias CTAaAb);
7 — MeTaaAMUYeCKH# Kopo6;, 4 — TINAACTHHa AAf THAPOYPOBHA (Hep>XaBeromas CTaAb);
5 — urreipu {(CT 3)

PucyHoK 4 — KOHCTPYKIHH Ae(popManHOHHBIX MapoxK



HepTeXn OCAAOUYHBIX MAapOK M HUX CHeIHPHKAIHUsS IIPHBO-
MITCA Ha pabouux depre)xax pyHAAMEHTOB TypboarperaroB Hu
ABIMOBRIX TPYO; AASl BCEX OCTAABHBIX 3AAHHH U COOPYKEHHUM
T3C — B npoekTe No OpraHuU3alny HaOAIOAEHHMH 3a OCAAKOH.

YcTaHOBAeHHBIE Ha 3AAHUAX U COOPY>KEHHAX OCAAOUYHEIE
MapKH HYMEPYIOTCSI HECMbIBAEMOH KPAacCKOH, MPHUBS3LIBAIOTCA K
OCSIM KOAOHH HAM BBEICTYIIAM H YTrAaM CT€H ¥ HAHOCATCS Ha MMAaH
00LEeKTa, XpaHALIUNACA C MaTepHaAaAMH 1TO HAaDAIOAEHUIO 3a OCAA-
KOH.

Bce ocapOuHble MApPKH HE3aBUCHMO OT UX THIIOB OKpaliHMBa-
IOTCSA MACASIHOM KPaCKOM HAM APYTHM AHTHKOPPO3HOHHEIM CO-
cTaBoM. OKpacKa BO30OHOBASIETCS Ka>KAEBIe ABa I'OAa.

2.3.4 CTeHHBIe MapPKH 3aKAAABIBAIOTCS, KAK IIPABHAO, Ha OTM.
0,4-0,8 M, cudTass OT YPOBHA OTMOCTKH — AAA HapyXXHbBIX MapoK
¥ OT YPOBHA TNIOAOB — AAfl MapoOK, YCTaHaBAUBaeMbIX BHYTDPU
nNoMelleHUH. VICKAIOUYeHHe COCTaBAAIOT MApPKH, KOTOpble MOTYT
ORITh 3aKPHITE OOOPYAOBAHHEM H OKAXKYTCS HEAOCTYIHBIMU AAS
HCIIOAB30BAHHUA (MX MOXXHO pa3MelaTh Ha HHON, YAOOHOH AAs
HAOAIOACHHSA BRICOTE, Ha I'PAHAX KOHCTPYKIUH, CHAPY>XHU U BHYT-
P4 NoMeleHUN).

BeICOTHOE MOAOXEeHNe TIAUTHBIX OCAAOYHbBIX MAapOK BhIOHpa-
eTCA TaK, YTOOBI OHU OBIAK:

— JKEeCTKO CBSI3aHBI C (p)YyHAAMEHTOM COOPY>KeHHuA (BO3ZMOX-
HO Yepe3 NPOMEeXYTOYHBIe 3AeMEHTHI);

— AOCTYIHH AASl IPOU3BOACTBA HUBEAHDPHEHIX paboT;

— PACMOAOXKEHHI B 0€30IaCHBIX OT MeXaHHYECKHUX NIOBpPEeX-
A€HHH MecCTax.

PacroAroXeHHe OCaAOUYHBIX MApoOK B ITAQHE:

— B KApKAaCHBIX 3AAHUAX MapKH 3aKAQABIBAIOTCA 110 NepH-
METPY HapY>KHBIX CTEH 10 OCAM 3AAHUA, CHAPYXH UAU HA BHYT-
PEHHHX KOAOHHAX KapKaca. PaccTosinve MeXAy MapKaMyl NpH-
HHAMaeTCs1, KaK NMPAaBHAO, paBHOE IIary KOAOHH;

— B HEKApKAaCHAIX 3AaHHAX Ha A€HTOYHBIX U OTAEALHO CTO-
AIHX PYHAGMEHTaX ¢ PhIHAOAAKAMH MAapKH PaClOAAraloTCs B
HApPY>XHBIX (CHApy’>XH} ¥ BHYTPEHHHX CTEHAX M KOAOHHAX —
yepe3 KaXxAapie 10-14 M o ocsiM hyHAAMEHTOB;

— BO BCeX CAyYasX yCTaHOBKA OCAAOYHBIX MapoOK HNpeAycC-
MAaTpHBAETCA TaKyKe M0 yraaM 3AaHUH, B OCAAOYHBIX LIBAX
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(To 0be HX CTOPOHHI), B MeCTaX NepeceYeHHs! NPOAOABLHBIX H
NNOoNepeYHBIX CTEH, JI0 YrAaM (CHapy>XH) OTPe3aHHLIX OT OCHOB-
HOro 3AaHus OallleH AeCTHHUYHRIX KAETOK, 110 yraam BalleH, Bo3-

BRIITAIOIIHXCA HaA OOWMM KOHTYPOM 3AAHUNA:

— B ALIMOBHIX TPYDaX 3aKAaAbIBaETCs He MeHee 4 MapoK Ha
OAHMHEKOBOM PACCTOSHHH IO OKPYXXHOCTH TPYOHI;

— B IrpaAUpHAX Ha KOAOHHaje — He MeHee 12 MapokK Ha
PaBHOM PACCTOSAHHHU 110 ee MepUuMerTpy,;

— Ha pe3epByapaX AASI XpaHeHUsT Ma3dyTa — He MeHee 12
Mapok;

— Ha 3CTaKapaX TOMAMBOIIOAQYH — HAa KaXXAOH orope Io
OAHOH Mapke;

— B (pyHAAMeHTaX Nnop TypOoarperaThl yCTaHaBAMBAETCS He
MeHee b MapoK npHu MONIHOCTH Typboarperaros MeHee 180 MBT
1 He MeHee 12 npu MouiHoCTH TypOoarperatoB 180 MBT u 60-
Aee,

— B (pyHAAMEHTAaX ITOA KOTAB — Ha KaXXAOM KOAOHHE KapKa-
Ca KOTAQ;

— B (hYHAQMEeHTaX NOA NHUTATEeAbHbIE, IIHPKYASSUHOHHEBIE TH-
JKeAble CeTeBhle HAaCOChI ¥ pe3epBHEIe BO3OYAUTEAH — 11O 6 Ma-
POK, MOA TpaHchOpMAaTOpsl — 10 4 MapKH;

— B pyHAGMEHTaX NOA MeABHHUIEI — IO OAHOH Mapke Ha KaXX-
AOM (DYHAGMEHTe MOA KOpPEeHHbIe MOAUIMIIHAKHY, 10 2 MApPKH — Ha
(pyHAAMEHTaX IOA PeAYKTOD C ABHrareAeM Ha NPOTHBOMNOAOXK-
HEIX IO AHArOHAASIM YTAQX,

— B PyHAAMEHTaX NMOA APOOHAKU — 4 MapKu (110 OAHOM Ha
BCEX YIAOBBIX CTOHKAX C AHIIEBOH CTOPOHHI);

— B BepXHeM NepeKphITUM HAaCOCHOH — 4 NMAHTHBIE MapKH
(MO OAHOH Ha KA’KAOM YTAY).

[IpMepHHEe CXeME pa3MelnleHUsT MAapOK NPHUBEAEHLI HA PH-
CYHKe J.

2.3.5 IIpu cocTaBAeHHH IpOeKTa pa3MelleHUs AepopMalH-
OHHBIX MApOK YYHTHIBAIOTCSI KOHCTPYKUIHMH (PYHAAMEHTOB, pac-
NIpepeAeHHEe HArpy3oK, reOAOrHdYecKue U TFHApOTreOAOTHMYECKHE
YCAOBHSI OCHOBaHMf. KoanvyeCTBO MapOK pPacCUYHWTHIBAETCH W3
YCAOBHH OIlpeAeAeHHUs HepaBHOMEPHOCTH OCaAKH, KPEHOB, I1PO-
ruOoB HabAIOA@eMEIX COOPYIKeHHH.
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KoHcTpykiuu AepopMaliMOHHBIX MAPOK AOAKHBI OGecCIeyH-
BaTb AOATOBPEMEeHHYIO COXPaHHOCTh, YCTOHYHBOCTD, @ B CAyYae

BBICOKOTOYHOr0O HHBEAUPOBAHHA MMETh NOAYChEpHYecKylo ro-
AOBKY AASl TOYHOTO (PMKCHPOBAHMA MOAOKEHHSI pPeiKH.

2.3.6 MecTonoAo)KeHHe MapOK HAHOCHTCSI YCAOBHBIM 3HAKOM
Ha ODOINYIO CXeMYy PAacCNOAOKEHHS 3AaHHH M COOpPY)KeHHMH, BhI-
MOAHEeHHYIO B Macwitabe 1:500 uau 1:1000. Kaxxpoit mapke npu-
CBAUBAETCA HOMep, IIOA KOTOPBIM B AQAbHEeHIleM 3alHUChIBAIOTCA
BCe HAOAIOA€HMS, OTHOCSALIHECA K AQHHOH MapkKe.

AAst ypob6cTBa HaOAIOAEHHH H 00paboTKHM H3MepeHHH HyMe-
panUst MapoK Ha KaXXAOM COOPYXEHHH (3AaHHH, hyHAAMEeHTe
TypOoarperaTra, KOTAQ, TPAAMPHE H T.A.) NPUHHUMAETCS 1O OAHO-
THIIHOH cXeMe U HAaYHHaeTcA C HoMepa | ¢ Bo3pacTaHHeM HyMe-
palHH 10 4YacoBOH cTpeAKe. [IpH 3anucu HaGAIOAeHMH HOMep
MapKH CONPOBOXXAQETCSI COKpallleHHBIM HaMMeHOBaHueM 3AaHHA
HAM coopyxeHus. HanpuMep, MapkKa S5 Ha 3AaHHH BOAOIIOATOTO-
BHTEABHOH YCTAHOBKH 3anucuiBaeTcss M-S BITY.

2.4 Uamepenne ocagim (ledpopmaunn) hbyHaameHTOB

2.4.1 Ocapka OCHOBaHUH (PYHAAMEHTOB HM3MepsieTCA OAHHM
M3 CAGAVIOLLIMX METOAOB (MAM HX KOMOMHHPOBAHHEM):. reoMer-
PHUYECKHM, TDUPOHOMETPHYECKHM, THAPOCTATHYECKHM.

2.4.2 [eoMeTpHYECKOE HHBEAHPOBAHHe NPUMEHSAETCA B Ka-
YyeCTBe OCHOBHOIO METOAa H3MepeHHs BePTHKAABHBIX NepeMe-
IIeHHUH.

2.4.3 TpuroHoMeTpHYeCcKoe HHBEAHPOBAHUE MPUMEHAETCA NIPH
U3MepeHUsAIX BEPTHKAAbLHEIX NepeMelleHHH (PpYHAAMEHTOB B YC-
AOBHSAX Pe3KUX HepenasoB BhICOT (OOABUIHX HACKIMIEH, TAYOOKHX
KOTAOBAHOB, KOCOTOPOB H T.I.).

2.4.4 ['uppocTaTHYECKOE HUBEAHPOBaHHe MpHMEHAETCA B 110~
MelJeHUSX CO CTaOHUABHBIM TeMIepaTypHBIM PEeXXHMOM (HanpH-
Mep, B MOABAABHOH 4YaCTH MALUMHHOrO 3aAd, TA€ MOryT BeCTHCH
H3MepeHHUsA NepPeHOCHHMH THAPOHUBEAHMPAMH HAH YCTAHABAH-
BaThCSl CTallUOHAPHLIE THAPOCTAaTHYeCKHEe CHCTEMBI).

2.5 TeomerpHuyecKoe HMBeNMpoOBaHne

2.9.1 'eoMeTpHyecKoe HUBEAHPOBaHHKE pPenepoB H Mapok Npo-
M3BOAMTCS BHICOKOTOYHBIMH HuBeAMpaMy H-05 ¥ HM NOAOOHH-
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MH II0 TOYHOCTH M HHBapPHLIMH IUTPUXOBRIMH peiKamu PH-05
AauHon 3,0; 2,0; 1,2; 1,0 M, mopABeCHBEIMH peHKaMH C HHBAPHOH
IIKAAOH, a TaK)Ke peifkaMH B3 aAlOMHHHEBOro KOpnyca ¢ HHBap-
HOH ITOAOCOH.

2.9.2 HuseAupoBanue AepopMALlMOHHBIX MAapoOK MPOM3BOAHUTCS
KOPOTKUMH AyuaMH oT 2,0 A0 25 M (AAs1 3eMASIHEIX NAOTHH A0 S0 M}
TIPH COOAIOAEHUH PAaBEeHCTBa PAaCCTOAHHUH OT HHCTPYMEHTAa AO PeeK
ABOHHBIM FOPU30HTOM O OAHOH U3 CAEAYIOUIMX IIPOrpaMM.

I nporpamMMa - Il nporpamma
I'lepprii ropusoHT uHctpymenra 3, I1, I1, 3, 3, 3, I, IT,
BTOpo¥ ropH30HT MHCTPYMeHTa IT, 3, 3, I, I, IT, 3, 3,

3Aech 3, — OTCYET IO OCHOBHOM LIKaAe 3aAHeH peHKH;
3, — OTCYET MO AOMOAHUTEALHOM LIKaAe 3aAHe# peiiku,
[1, — orcyeT mo OCHOBHOMH LIKAaAe NepepHeid peHKH;
1, — oTcuer No AOMOAHMTEALHON LIKaAe nepepHel PelikH.

Ilpn HMBEeAHUDOBAHHUH B NOMeEUIeHHAX ¥ NPH yCTAHOBKE HH-
BeAUpa Ha >XeCTKOM OCHOBaHHH NpHUMeHseTcs ll nporpamMma c
UCHOAB30BAHUEM OAHOH PEeNKH,

2.9.3 AA1 U3MepeHHsT 0CAaAKH (PYHAQMEHTOB C TOYHOCTBIO,
XapaKTepH3YIOLeHC s CpeAHe! KBaApaTUYeCKOH IOrpenHoCThIO
1 MM, B3aHMHOE€ IOAOXXE€HHE HCXOAHBLIX TAYOHHHBIX penepoB
onpeAeAsieTCsI CO CpeAHeN KBaApaTHYECKON NOrpenHOCThIO He
ooaee 0,5 MM,

2.9.4 MeXAy HCXOAHBIMH penepaMH CO3A3eTCs XXKeCTKasd CH-
CT€éMa OCHOBHBIX XOAOB. AA PABHOTOYHOH Iepepayd OTMETOK
Ha MApPKy OT IUKAA K IHKAY HeoOXOAUMO COXpPaHATh OAHOTUII-
HOCTh CXeMEI HUBEeAUPOBaHHUA. AAsl COKpaleHusI o6beMa H3Me-
peHuM, o6paboTKH M 1NOoAyyeHUsi TpedyeMoH TOYHOCTH Heobxo-
AHMMO pa3pabaTeIBaTh CXeMy OCHOBHBIX XOAOB ¢ MHHHMAaAbHRIM
KOAUYECTBOM LUTATHBOB.

2.9.9 OCHOBHLIE XOAB! IPOKAAABIBAIOTCSI B HauboAee 6aaro-
IIPUATHLIX YCAOBUAX AASA NIPOU3BOACTBA HUBEeAUpPOBaHHUsA. Bpems
MM IPOKAGAKH XOAOB BHE 3AaHHUN BEIOHpAETCA C YYEeTOM HUCIIOAB-
30BaHUA UX TEHU AASA 3aLIUTHI HUBEAHDA OT COAHEYHBIX AYYEH.

2.9.6 I1pu npoKAapAKe OCHOBHEIX XOAOB COOAIOpaeTCS PaBeH-
CTBO paccTofsHHUH A0 peeK (0,9 M), AAst oOAeryeHHs onpeAeAeHUs
MeCTa YCTAHOBKHM HUBEAHWDPA PACCTOAHHUA MOIYT ONPEACAATLCA

10 OCAM 3AaHHHM H COOpPYXeHHH. ECAH 3TO MCKAIOYEHO, TO pac-
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CTOAHHA M3MEPSIOTCHA O AQABHOMEPHHIM HUTSM HHBEAHpPa AM60
PYAETKOH.

2,5.7 TIpoBepka YpOBHsI HHBEAMDA UM YPOBHell peek B CAy4Yae
paboThl B yCAOBHAX BHOpauuy (MalIMHHBIA 3aA, ALIMOCOCHOE OT-
AeA€HHe) NMPOM3BOAMTCS €XEAHEBHO, B OCTAaAbHHIX YCAOBHAX —
OAYIH Pa3 B HEAEAI0. AASl YAOOGCTBA ONIPEAEAEHHs yTAa | HUBEAU-
pa Ha obhekTe paboT BHIGMPAIOTCA B KayeCTBe GasHCHHIX ABE
YAOOHHE MapKH, YAGACHHEIE OAHA OT APYTO# Ha pacCTOSTHHE He
MeHee 25 M, NpeBhIIeHHe MEXXAY KOTOPLIMH ONpeAeAReTCSH ny-
TeM MHOTOKPaTHRIX H3MepeHHH. BHYTPpU raaBHoro Kopmnyca AAS
3TOM L[€AHM MOI'yT MCHNOAB30BATHCHA (POTOIIKAARI, 3aKpPEIIACHHBIE
Ha CTeHaX HAM KOAOHHaX.

2.5.8 B Teuenne neproro yaca paboTH A0 NPUHATUA HMBEAU-
POM TeMIlepaTypPhl OKPY>KaIIeN CPEeALl TIPOU3BOAHTCS HUBEAH-
POBAHHE MAPOK, HEe BXOAAUIMX B OCHOBHEIE XOARIL.

2.0.9 Apsi onTpeAeAeHHsT OCAAKH HanboAee YAAAEHHEBIX OT HCXOA-
HEIX penepoB (hyHAAMEHTOB C TOYHOCTHIO 1 MM (lpu m,, = 0,13 Mm)
NpeAeAbHOe KOAUYECTBO IITATUBOB OCHOBHOTO XOAa MEXAY HC-
XOAHBIMH pelrrepaMy He AOAKHO IIpeBHuIaTs 14,

2.5.10 OTMeTKH Ha NMPOMEXXYTOUYHBLIE MapKH NEepPeAaloTCsd OT
MapOK OCHOBHOTo xXoAa. Ha caMyio yAaaAeHHYIO OT OCHOBHOTIO
X0AQ MApKy OTMeTKa NepepaeTcsi MakKCHMYM ABYMSI HITaTHBAMU
OT MApKH OCHOBHOrO X0OAQ, 4 nNpHU OOAbIIIeM YAAAEHHH NPOKAA-
ABIBAETCS XOA BTOPOro NOpsAKA UAHM YBEAHYHBAETCA YHCAO OC-
HOBHBIX XOAOB.

2,9.11 Ars Boaee AOCTOBEPHOroO OIIpeAeA€HMSI OCAAKH (PYH-
AAMEHTOB KOAOHH KapkKaca rAaBHOro xopnyca Heo6XxoAuMoO Ipo-
AOABHEIE OCHOBHLIE HUBEAHPHEIE XOAH IO MAaUIMHHOMY M KO-
TEAbHOMY OTAEAEHHAM IPU HAAMYHH ITPOXOAOB CBSI3BIBATH MEXK-
Ay coboM nonepeyHLIMH XOAAMH.

B cAy4yae OTCYTCTBHS IPOXOAOB YCTAHABAMBAIOTCS Yepe3 KaX-
Able 120-150 M 1o ABe MapKu Ha OAHOH M TOH K€ KOAOHHE C ABYX
CTOPOH: OAHA CO CTOPOHAKI MAlIMHHOTO 3aAad, AYOAHpylomas —
CO CTOPOHEI KOTEABHOTO Ijexa.

2.5.12 Tlepepaya OTMETOK NIPHU BXOAE B MALIWHHBEIHA 3aA M KO-
TEABHOE OTAEAeHMe (AASI MCKAIOYEHHS BANSHHWS PAa3HOCTH TEM-
epaTyp H KOHBEKUWUH] IMPOU3BOAUTCA HECKOABKO Da3, NnpH4YeM
HHUBEAHD KaXARIA pa3 AOAXKEH NPHUHATH TeMIlepaTypy OKpPYXKalo-
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e cpepbl. AAs1 BoAee TOYHOM Iepepay OTMETOK IIPH BXOAE B
IA@BHBIF KOPITYC YCTaHaBAMBAIOTCS Ha OAHOM M TOH >Xe KOAOHHe
ABeé MapKH: OAHa — BHe ITIOMELI[eHHs, a AYOAHDYIOUlasi — BHYTPH.

AASL 3TOM JKe 1JeAH MOJXXHO HCIIOAB30BaTh HAKAEEHHYIO Ha
OKHO IIIKaAy Ha Npo3pavHOM OCHOBE. JTa MKaAa 6yAeT CAY)KHUTD
IepeXOAHOMH TOUKON NpH Ir1epepadye OTMETKH Yyepe3 CTeKAO. Ouinb-
Ka, BRI3BaHHad NMpeAOMAEHHEM AyUya IIPH NPOXOKAEHHH 4Yepes
CTEKAO, HAXOAUTCH B npeaeaax +=0,1 MM.

2.5.13 AAst NOAyUEHHS PaBHOLIEHHRIX AGHHHX U HCKAIOUEHUSA
BAVISIHUSI CE30HHOTO KOAeOaHUA OTMETOK AYyOHHHBIX penepos
MapOK, a TaK)Xe YIPOIIeHHUs IOCAEAYIOUIero aHaAM3a AQHHHIX
IIPY FOAOBRIX IIMKAAX IIPOHU3BOASATCH U3MEPEHUA B OAHH U Te Xe
CPOKH HAH C He3HAaUYUTEABHBIMH OTKAOHEHUSIMH 110 BpEMEeHH OT
YCTAHOBAEHHON AAThl HAOAIOAGHHH (A0 Mecsilia), @ MPH IOAyTO-
AOBBIX IITHKAAX AASI MPABHMABHOTO aHAAHM3a OCapKM CPaBHHBAIOT-
CsI, KpOMe TOro, COOTBETCTBYIOLIHE Ce30HHhIe H3MepeHHUsA (AeTo
— A€TO, 3UMa — 3HUMa).

2.59.14 I'lpu paborte B cAabo0 OCBellIeHHBIX ITOMEIleHHUAX NTpH-
MEeHSIeTCSI MCKYCCTBEHHOE OCBellleHUe IIKAA peeK, YPOBHEHM H
OTCYETHOr0 NPHUCHOCOOAEHHUSA UHCTPYMEHTA.

2.5.15 Aast yMeHBIUEeHUA 3HaYeHUs OolIMOKY H3-3a HeNNPaBUAL-
HOH YCTAaHOBKM pPeMKM Ha MapKe PEKOMEeHAYeTCH NPHMEHATD
IIOATIAATHUKHY, Y KOTOPHX IIEHTP OTPAAUTEALHOrO KOABIla AEXKHUT
Ha OCH pPEeHKH.

AAL yAOOCTBA yYAep)XaHUSA PeHKHU B BEePTHKAABHOM IOAOXKEe-
HUH NPUMEHSAIOTCA MOANOPKH (PHUCYHOK 6). ITATKa peHKn AOAXK-
Ha OBITh YHUCTOM.

2.5.16 B KayecTBe nepexoAHRIX TOYeK IPUMEHSIOTCS KOCTHI-
AU AASL TPYHTA U 6eTOHa (MOXHO BHMHTOBRIE). AAl HCKAIOUEHHUS
OHIMOOK H3-3a HEAOCTATOYHOM YCTOMYHUBOCTHU MEePEeXOAHBIX TO-
YeK MPEeAYCMATPUBAETCH YCTAHOBKA AOMMOAHUTEABHEIX M3apOK Ha
PSAOM PACNOAOKEHHHIX COOPYXeHUAX U PyHAAMEHTaX.

2.9.17 Aast yMeHblIeHHsI HeOAaronpUsATHOTO BAUsIHMAS Bubpa-
IIUA OOOPYAOBAHHUSA Ha HHBEAMD NPHUMEHSIOTCS IOAKAAAKH TIOA
HOXXKH LITaTHBa HUBEAHMPA HAHU BUOPOTracHTEeAb, 3aKpenAseMhulA
Ha Tpyb6e HHBEeAHpa UAH LITATHBA. B cAyyae acdarbTOBOrO I10-
KPHITHA TEPPHUTOPUH H MOAA KOTEABHOTI'O OTAEGACHHS ITOAKAAAKHU
HCIIOAB3YIOTCA AASl MCKAIOYEHHA OLIHOOK H3-3a OCABAKH LITATHBA.
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a — NOAHOPKa AAA PEeHKH; 6 — KOCTHIAM; B — HOAKAAAKH [OA HOXKH IUTATHBA AN YMEHbINEHHS BHODaUHH,;
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KOAIIMOK; 5 — KOCTHIAb AASl 3aGMBKHM B actaAsT;, 6 — KOCTHAL AAst 330HBKE B GeroH; 7 — maactHHa (CT J);
8 — BOMAOK, 9 — mopHCTad pe3HHa

PucysoK 6 — IIpHcnocobaeHusi, NpAMEHAEMBIe NIPH NPOU3BOACTBE HHBEARDOBIHHA



2.5.18 [lepepaya OTMeTKH Ha MapKH NPOHU3BOAHTCS AO OAH-
>)KaMilero HCXOAHOTO pernepa C TOMHOCTBIO, XapaKTepHU3yIoleH-
CA CpeAHeHt KBaApaTHYeCKOH MNOrpeliHOCThIO OIIPEACACHHS Npe-
BbIlLIeHUsA He Ooaee 0,7 MM.

2.5.19 IToAroToBKa HHCTpYMeHTa K pabore (MCCA€AOBAHHA H
[IOBEPKH, KOMIIapMpOBaHUe peeK) NpOU3BOANTCS B COOTBETCTBHH
¢ TpeCOBaHMAMY, NPUBEAEHHLIMHM B NIPHAOKEeHHH b.

2.5.20 GopmMa 3anMCH HUBEAVMPOBAHHUA NIPHUBEAECHA B NPHAO-
)XeHuu B.

2.59.21 PacxoxpeHHe 3HaYeHHUU HW3MEpPEeHHBIX NPEeBEILIeHUH
Me>XAY ABYMSI FOPHU30OHTGMH HHUBEAHpPA He AOAKHO ORITh DoAee
6 AeAeHHH oTcuyeTHoro 6apabana (0,3 MM), a npeBbILIeHUH, IIO-
AYYEHHBIX IO OCHOBHOM M AONNOAHHTEABHOH IIKaAaM — 4 Aeae-
HHUsA (0,2 MM). TTpu GOABIIHX PACXOXAEHHAX H3MEepeHHUA Nlepepe-
ALIBAIOTCH.

2.9.22 AonycruMasi HeBfA3Ka (MM) HHBEAHPDHOrO XOAa HAM
IIOAHTOHA ONpeAeAsieTCa 10 POPMYAE

f = %03 n,

N

TA€ N — YHCAO UITATHBOB B XOAe HAM IIOAUTOHE.

2.6 O6paboTa MaTtepHanoB reoOMeTPHYECKOro
HMBENMMPOBAHHA M OTHETHOCTL

2.6.1 Tlocae NOBTOpHOM NMpPOBEPKU KYPHaAOB HaOAropAeHUH
COCTaABAfIETCA CXeMa HUBEAUPHBIX XOAOB, Ha KOTOPYIO 3aNUChI-
BAlOTCA CpeAHUe IPeBhIIIeHNUsI U HeBA3KY.

2.6.2 Tlpu obpaboTKe MaTepHAaAOB H3IMEpPEeHHM AOCTATOYHO
IIPHMEHATh NPH YPABHEHHUH XOAOB H IIOAHTOHOB CIOCOOKBI 3KBH-
BAaA€HTHOM 3aMeHBbl, IIOCA€AOBAaTEeAbHBIX NNPUOAMIKEHHH MAH IIO-
AHMTOHOB npod. B.B. ITonosa, o6ecneyHBaloliHe HEOOGXOAHUMYIO
TOYHOCTE.

2.6.3 Bo Bcex IHKAAX U3MepPeHUH OTMETKH HCXOAHBIX TAY-
OMHHBIX (TPYHTOBBIX) penepoB IIPUHMMAIOTCA HEeH3MeHHBIMH,
€CAN NIPH KOHTPOAE UX INOAOKEHUs H3MeHEeHHe IIpeBhIIIeHUH
MEXXAY pelepaMy OKa’KeTCs MeHbllle OUIHMOOK HM3MepeHHH HAH
OAHOrO NMopspKa ¢ HUMH. KpurtepueM HENOABH)XHOCTH IFAYOHH-
HBIX (TPYHTOBBIX] penepoB CAYXXHUT NPEASCALHOe 3HaYeHHe, MM:
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K<2m_ +/2n,

TA€ m_. — CPeAHAA KBaAPaTHYECKas MOTPELIHOCTh ONpeAeAeHHs

NpeBhIIeHHS IITAaTUBA (CTAHIIHH), NTPHHWMaeMas 0,15 MM:
N — YHCAO CTAHIUHA B XOAe.

2.6.4 OTMeTKH MapOK BLIMHCASIOTCS C TOYHOCTHIO A0 0,01 MM,
a YIpU COCTaBA€HUU KaTaAOTa OTMETOK M OCAAKH 3aIMCHIBAIOTCSE
¢ TouHoCcThiO A0 0,1 MM. Ocapka pyHAAMEHTOB onpeaeasieTcs
KaK Pa3sHOCTL OTMETOK NOCAEAYIONIEero M NepBOro IHKAOB HUBe-
AupoBaHus. DopMa KAaTaAOTa OTMETOK M OCAAKM penepoB U Ma-
POK NPHBEAEeHa B MPUAOKeHUH I,

2.6.5 I'lo kaTarory COCTaBASIETCA CXeMa CO 3HAYEHUSIMHU OCaA-
KH DYHAGMEHTOB Ha MAAaHe pa3MellleHHA 3AaHUH H COOPYIKEeHHH,
@ B CAyYae 3HAaYUTEAbHOY HEPABHOMEPHOCTH OCaAKH Ha CXeMy
HAHOCATCA AMHUM PAaBHOM OCAAKM yepe3 KaXXAhnie 5-10 MM,

PexoMeHAyeTCS CTPOHUTHL FpaUKH OCAAKHM MapoK II0 OCAM
3AQHUN U COOPY’KEeHHUH C NMpHBepAeHUeM reoOAOrHYeCcKOro paspe-
34 OCHOBAHHUA C YKa3aHUEeM YPOBHS IOA3EMHEIX BOA.

2.6.6 Tlocae BEIMOAHEHHSI HAYAABHOTO IJHKAA U3MEepEeHUH OCAA-
KM QPYHAGMEHTOB COCTaBASIeTCH NMMOSICHUTEAbHAs 3allMCKa (oTyeT)
C XapaKTepUCTUKOM TAYOMHHREIX (I'PYHTOBHIX) penepoB, CXeMOM
pasMelieHusi Ae(POPMALIMOHHBIX MapoK, HHBEAMDHBIX XOAOB,
MEeTOAUKOM HUBEAWPOBAHHUA M YPAaBHUBAHUMA, OLIeHKOW TOYHOC-
TH M3MepeHHil, a TaK)Ke KaTaAor OTMETOK MapoK M penepos.

2.6.7 [lo TpeM mMKAAM H3MEPEHUH OIPEACAAIOTCH 3HAYeHUe,
CKOPOCTE H AMHAMHKA OCAAKU. BEIYMCAAIOTCA CpepAHee 3HadYeHUe
OCAAKHU COOPY)XEHHH, ee CpEAHEeroAOBasi CKOPOCTb, OTHOCHTEAbHEIE
MpOoru6Okbl U KpeHH!, HaUuOOABLIIAaA U HaUMeHbIIIast OCaAKa, a Mo 3Haye-
HHUIO OCAAKH — MeCTa BO3MOJXHBIX AedpopMaliiii KOHCTPYKIHH.

2.6.8 B oTyeT 110 H3MepeHHAM OCAAKH (PYHAAMEHTOB BKAIO-
YAIOTCA CBEAEHHUSA O HavaAae M ob6beMe paboT, KpaTKHe HH)XXeHep-
HO-reOAOTHYECKas U F’MAPOreOAOrHYeCcKas XapaKTepHUCTHKH ITIPOM-
NAOUIAAKH, XapaKTepUCTHKH (hYHAAMEHTOB M HeCYII[HX KOHCT-
PYKIHH I'AQBHOTO KOPIyca U OCHOBHBIX COODY>KEeHHH, olpeAe-
A€HHEe CTelleHU ONMAacCHOCTH HepaBHOMEPHOH OCAAKH H ee BAUA-
HUSl Ha AedopMaludH KOHCTPYKUHA M pabory obopyaoBanws,
OLI€HKAa AONYCTUMHIX 3HauyeHNUH, NIPOTHO3 OCAAKH H PEKOMEHAQ-
IIMU [T0O AQABHENIINM U3MEepPEHUAM.
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2.7 M'mapocratmueckoe HMBeNMpPoOBaHKue

2.7.1 AAst THADPOCTAaTHUECKOTO HUBEAMPOBAHNUA ITPUMEHSIETCH e~
PEHOCHBIN HIAAHTOBHIM 'HAPOHHUBEAUD npod. O. Meliccepa (HapoA-
Hoe npeanpusTie «(Ppainbepren Ilpenysmnoncmexanuk» — I'epma-
HUSI) C AMama3oHoM u3MepeHust 100 MM C LIEHOW AGA€HHS] MHKPO-
MeTpHueckoro BuHTa 0,01 MM, C LIeHTPAABHEIM NTOABEINHBAHUEM, a
TaK)Ke CIelUarbHON LUITaTHBHOH YCTaHOBKOH, NMO3BOASAIOLIEH ITpO-
H3BOAUTDL N3MEPEHHS NMPaKTUUeCKH He3aBHCHMO OT AAMHHK LIIAQHTa.

AASl UCKAIOYEHHSI TeMIIepaTYPHOM IOrpelTHOCTH BBOASTCA
MMONIPABKH, AASl Yero B LIAAHTe ITI0A HU3MEPUTEeABHOHM CHCTEeMOM
YCTAHABAMBAETCH CHEIlHAABHRIN TepMOMETP, C MOMOUILIO KOTO-
POro ONIpPeAeAsieTCs TeMIlepaTypa CTOAGA BOARI. AAst oOAeryeHus
paboT BO BpeMA IIpoliecca U3MepeHMsi KOHTAKT OCTPHUA H3MepPH-
TEALHOTO LIMIUHAEAS C YPOBHEM JKUAKOCTH ONpPEAEAsIeTCs II0 TI0-
TYXAaHHIO IAeKTPHUYECKON AAMIIOYKH.

2.7.2 TuppocraTHyecKU ypoBeHb MOAeAH 115-1 3aBoaa «Ka-
AHOD» IIpeAHAa3HaAvaeTCsa AAS U3MEPEHHH IIPEeBhIIeHHH B AMara-
30He *£25 MM. B 3aKphITHIX NOMeUleHUAX C NOCTOSAHHLIM TeMIle-
PaTYpPHbLIM pPe>XHMOM YPOBEHb MOAEAH 115 obecneunBaeT u3aMe-
PeHHe NpeBBIUeHUA Ha CTAaHUHH (OAHOIO LITAaTHBA) CO CpeAHeH
KBAaApPATUYECKON OUIHOKOM OKOAO 5-8 MKM.

AML IpeAOXpaHEeHUs OT HarpeBa rOAOBKH THAPOHUBEAHpA
MOAEAH 115-1 HeOOGXOAMMO TEPMOH3OAHPOBATH, & NPOHECC W3-
MEpeHNH COKpalllaTh BO BpeMeHH.

2.7.3 AAs1 U3MepeHHsT OCaAKU U AedopManuit @yHAAMEHTOB
Typboarperatos, ALIMOBHIX TPy, 6almeH rpapAupeH MOTYT yCTa-
HABAHBATLCA NPOCTEeHINHE CTAal[MOHAapPHHE THAPOCTAaTHYEeCKHE
cucTeMhul. [IpocTeniiag ruApocTaTHYecKas CHCTeMa COCTOUT U3
IIPOAOKEHHEIX MO NEePpUMETPY COOPY>KeHHs LIAaHTa HAH TPYOHI,
NMEIOUHX B HAOAFOA@eMEIX TOUYKaX BRIXOAR! (I1be30MEeTPhI} B BUAE
CTEKAAHHBEIX BOAOMEPHEIX TPYOOK C AeAeHUsMH. VaMepuTeAb-
Hble COCYAH! (NIEe30METPHI) B 'MAPOCTATHYECKHX cCUCTeMaX MOo-
YT UMeTh TIOCAEAOBATEABLHOE COeApAMHeHNe — pPAa3OMKHYTOe M
3aMKHYyTOe. 3aMKHYyTasi THAPOCTAaTHYeCKas CHCTeMa BO BCEeX CAY-
Yaax IPEANTOYTHTEeAbHEee, TaK KaK KaXAHH COCyA HMeeT ABOMU-
HYIO CBfI3b C APYTHMM H, KpOMe TOro, NpU H3MEHEHHUHU BEICOTHI
OTAEABHEIX COCYAOB XXHAKOCTb 3HAYUTEALHO ORICTPEE MPHUXOAUT
B COCTOSIHHE CTAaTUYECKOro paBHOBECHS.
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2.7.4 Cocyapl (nTbe30MeTpPhl) THAPOCTAaTHYECKOM CHCTEMB] 3aK-
PENASAIOTCA HAa COOPY)KEeHHH. B KOKAOM LUKAE HABGAIOACHUER Ge-
perc OTCYET YPOBHA JKHAKOCTH B COCYAAX. Pa3zHoCTh oTCueTOB,
B3AATHIX B PA3AUYHBIX L{HKAAX, XapaKTepuayeT 3HaueHUs OCaAKH
COCYAOB Y, CAEAOBATEABHO, COOPY)XXEeHUH.

2.7.5 Al yCTpaHEHMA H3IMeHeHMs HavaAbHONM OTMETKH IIo-
BEePXHOCTH JKHMAKOCTH BCAEACTBHE BEpPTHKAABHLIX CMeLIeHUH
OTA€ABHBIX COCYAOB B T'MAPOCTATHYECKYIO CHUCTEMY BBOAMUTCS
KOMIIeHCaTop-pe3epByap 3HAYUTEABHOro obbema.

2.7.6 Ilpu n3MepeHHH OCApKH H AedopManuil pyHAAMEHTOB
Typ6oarperatoB TOC, rae UMeloTCs OOAbLILIIHE TeNAOBLIAEACHHSA B
KauecTBe pabouer XUAKOCTH, IPUMEHSETCS XXUAKOCTh C MAARIM

KO3 pHUIIUEeHTOM pPacCIIUPeHHs, & TAK)Ke NPeAyCMATpUBaeTCH Terl-
AOHU3OASIIIUA U TepMOCTAaONAU3ANHUA paboyer XUAKOCTH.

3 USMEPEHUE QEDOPMALIMH CTPOMUTENbHbIX
KOHCTPYKUMH

3.1 Mamepenne flehopmaumi chyHgameHToB Typboarperaros
MmolHocTbio 180 MBT M 60nee

3.1.1 HopmaabHas pabora Typ6oarperara obecrneymnBaeTcs
HEeM3MeHHEIM IIOAOJKeHHEeM OIIop NOAIIUNHHUKOB Typboarperara,
T.€. OTCYTCTBHEM 3HAYHUTEeAbHBIX Ae(opMalHy (Mporudos, Kpe-
HOB) BepXHeH pYHAAMEHTHOHM NAMTHI Typboarperara. OAHOH H3
IIpHYUH BhIIIEYKa3aHHBIX AeopMalui SIBASIeTCA HepaBHOMeED-
Hasi 0ocapKa OCHOBAHHUA.

VaMmepeHHs1 0CapKM U AecpopMalidit QyYHAAMEHTOB TypOoar-
peratoB MOIIHOCTEIO 180 MBT u 60Aee NMPOU3IBOAATCA METOAOM
BLICOKOTOYHOI'O reOMETPHYECKOIo HAU IHAPOCTATHYECKOrO HH-
BeAnpoBaHusA. AaHHbIe U3MepeHUN AOMOAHSIOT MaTepHaAbl HC-
CAEAOBaAHHMH LIEHTPOBKH BaAOIIPOBOAA M BUOpaiuu TypOoarpera-
TOB NIPH YCTaHOBAEHHH NPUYUH HapylIeHHss HOPMaAbHOH pabo-
Thl TypOoarperarTos.

3.1.2 YcraHoBKa Ae(popMallHOHHBIX MapoOK NpeAyCcMaTpHBa-
€TCS Ha TPeX YPOBHAX: IO BepXy HH)XHEH MAHUTHI, Ha OTMETKE
0,6 M U Ha BepXHeH IIAHTe (PUCYHOK 7).
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11580

0040

15700

| — ock Typ6oarperaTa; 2 — och reneparopa; 3 — OCb KOHAEHCaTo-
pa
PucyHok 7 — CxeMa pasMelleHHsI MapoK Ha QyHAAMeEHTe
typ6oarperara MomHocTbi0 300 MBT {oTrMeTKa 06CAYXKHUBaHNS)

Mapk¥ 1o Bepxy HWKHeH MANTHI HCIIOAB3YIOTCSI B IEPHOA CTPO-
HTEeABCTBA (PYHAaAMeHTa TypOoarperara. B nepHoA 3KCHAyaTalHH
HCIIOAB3YIOTCH TOABKO MApKH, AOCTYNHEIE Al HUBEAWDOBAHHMA.

Mapxku Ha oTMeTKe 0,6 M yCTAaHAaBAHBAIOTCA Ha HapPy>XHBIX
IpaHsiX cToek PyHAaMeHTq, IpH 3TOM B3aWMHOE CMellleHHe HX B
[TIAaHE OTHOCHUTEABHO MApPOK BE€pXHero CTPOEHHS He AOAKHO
peBbIIATE | M. PacCTossHHe MeXAy MapKaMH H3MepseTcs C
TOYHOCTBIO 1 CM, NPOU3BOAUTCS X NIPUBA3KA OTHOCHTEABHO OCEH

IOAIUIHITHHKOB.
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3.1.3 AAasi TOAOBHEIX 06pasiioB TypOoarperatos IpeAycMaT-
PHBAIOTCA AONOAHHTEABHO MAPKH Y KOPIIYCOB MOANIMITHHUKOB Ha
YPOBHE TOPDHU3OHTAALHOI'O pa3beMa IIUAUHAPOB.

3.1.4 Mamepenns pedopmanuit yHAAMEHTOB HAYMHAIOTCSH
IIOCA€ BO3BEA€HHS HM)KHell (DYHAAMEHTHOM IAWUTHI, Aaree OHH
I[IPDOU3BOASITCA TIOCAE€ BO3BEeA€HHSA KOAOHH @YHMM@HT&. HocCAe
BO3BEACHHA BepXHe! YHAAMEHTHOMW NAMTEI, a 3aTeM BLINTOAHS-
IOTCH B TAaKOH NOCAEAOBATEABHOCTH,

— ABa pasa B IIpouecce MOHTaXka Typboarperara;

— AO H IIOCA€ TUAPOUCHEITAHHIN BaKYYMHOM CHCTEMEI;

— NepeA KOMIIAEKCHBIMH MTYCKOBBIMH OTIepalusiMu Typboar-
perarta Ha XOAOAHOM (PpYHAQMEHTE;

— B Npoliecce 3Kcnayarauuu yepes 0,5-3 Mec B 3aBHCHMOC-
TH OT TENAOBBIX AepopMalliii B CKOPOCTH OCaAKH.

J.1.5 Tlepepava oTMETOK Ha MapKH, YCTAHOBAEHHEHIE B BepX-
HeM CTpoeHUHU hYHAAMeHTa TypOoarperaTos, IPOU3BOAUTCSH OAUH
pa3 B HayYaAe U3MepeHHMH C NMOMOIULIO HHBEAWpPa U CTAAbHOH
pyAeTKH. Ha oTMeTKe 0OCAY>KHMBAHHS B KaueCTBe UCXOAHBIX yC-
TAHABAMBAIOTCA MAapKH Ha HECKOABKHX KOAOHHAaX pspra b raas-
Horo Kopnyca. Ocajka 3THX >Xe KOAOHH Ha oTMmeTrKe 0,6 M KOHT-
POAMPYETCSA OTHOCHTEALHO HCXOAHBLIX TAYOHMHHBIX (IPYHTOBHIX)
penepos, U NONpPAaBKa 3a UX OC3AKY BBOAUTCHA B OTMETKY MapoOK
Ha ITAOILIaAKe OOCAYXHBaHUS.

3.1.6 3a Me>XXpeMOHTHEIH IIepHoA Typboarperarta (4 roaa) cTpe-
Aad mporuba HWKHeN NAUTH HyHAEMEHTa He AOAJKHA NIPEBHIINATH
0,0001 ee AAMHEI TIPH AAMHe TypOoarperaTa B 0CAX KPAMHHX ITOA-
HIHITHUKOB He 60Aee 40 m u 0,00015 — npu pArMHe TypOoarpera-
Ta 6oAee 40 M.

[Ipy NIpOMEXYTOUHRIX AAMHaAX TypOoarperata AONYCTHMOE
3HayeHHe OTHOCHTEABHOro nporuba HUXHEH NMAWUTHI IPDHHHMA-
eTcs Mo MHTepnoAsnuu. Kpusas npormba AOAMKHA OHITh ITAGB-
HOM, UMETh KPHMBH3HY OAHOTO 3HaKa. OTH TpebOoBaHUA OTHOCAT-
Cl K OCTEIBIIeMY (DYHAAMEHTY U He YYUTHIBAIOT KOA€OaHHH TeM-
nepaTypbl OKpy>Xalollell CpeAHl.

3.1.7 VIamMepeHHuss npou3BoOAATCA BBIBEPEHHBIM B YCTAHOB-
A€HHOM ITOpSIAKE (CM. IIPpUAOKeHHe b), HUBEAMPOM C 3aMblKa-
HUEeM HHUBEAHPHOTO X0AAd Ha KaXXAoM ¢pyHAaAMeHTE Ha BCeX OT-
MeTKax.
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3.1.8 AA mOBRIIIEeHHA TOYHOCTH H3MEpPEeHHH M COKpallleHUsA
KOAHYECTBA MITATHBOB B XOAE ITPeAYyCMAaTPHBAETCH 3aKAAAKA CBSI-
3YIOIUX MapoOK ¢ o6enx cTopoH ¢hyHAaMeHTa. MecTa ycTaHOB-
KM HHBEAMpDA BO BCeX IIMKAaX H3MepEeHHH >KeAaTeAbHO BhIOH-

PaTh OAHU H Te >Xe, AAfl Yero OHN MapKUPYIOTCA KpPacKoH,
3.1.9 I'lo pe3yAbTaTaM HUBEAMPOBAHHUSI MapOK, YCTAHOBAEHHEIX

B HIDKHEH DIAHTe, onpeAeAsieTcsl ee AepopMalusi OCAAOYHOIO Xa-
paxKTepa, a Mo pe3yAbraTaM HUBEAMPOBAHWA BepXHeH NAMTH —
TeMIlepaTypHule AebopMaliuH (pyHAAMEHTa ¥ TypOoarperara.

(1o pe3yAbTaTa@M HUBEAUPOBAHUA COCTABAAETCS IPAUK OCAA-
K M nporuba (pyHAaaMeHTa TypbOoarperara (PHCYHKHU 8 u 9).

lpogonsnan gedpopmayns pynaamenra Tl no ocn sanonpososa Ha ormerxe 9,6 m
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Aunamuxa ocagsn n gedopmayny QyHgaMenra no speMenn

M1/16 — aedopMalluOHHas MapKa, YCTaHOBAGHHaA Ha oTMeTKe 00-
CAY>)KHBAHHA M B NIOABAAE, YHCAUTEAB — A€Bas CTOPOHA, 3HaMeHa-

TeAb — INpaBas

PricyHok 8 — Dopmyasip ocapaKu u peopmaiiuft pyHAaMeHTa
TypOoarperara
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@ — NMPOAOABHBIH paspes (hpyHAGMeHTa M OCHOBalu4,

O — rpaduk ocapku (pyHAaaMeHTa (no ocH Typboarperara);

] — capMAaTCKHH Necox; 2 — KOHrAoMepaT; 3 — rpaBHAHBIA IPYHT;
4 — AAAIOBHAABHAaf rAuMHa; 5 — necuyaHuk; 6 — capMaTcKas FAMHAa

PrcyHox 9 — I'padpuK ocapKy dpyHAaMeHTa
rypb6oarperara (oTM. 0,6 M)

3.1.10 YUamepenue pehopManuil pyHpaMeHTa TypOoarperara
METOAOM I'MAPOCTAaTHYECKOro HUBEAUPOBAHUA NIPOU3BOAUTCS NIPH
yCAOBUHU obecriedeHst TOYHOCTH (CM. MYHKT 3.1.6) ¢ cobarope-
HHEM pEeKOMeHAAILUH pa3pera 2.5 HacTofillUX MeToAnYeCKHX
YKa3aHHA H NpPHMEHeHHeM CTALlHOHAPHLIX THAPOCTATHYECKHX
CHUCTEM, YCTAHOBACHHLIX Ha HM)KHEeH IIANUTe.
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3.2 Uamepenne paecdhopmaumm nepekocos (nosoporos)
purenen chyHgameHTa 1 onop NOAWMKNHMKOB TypOoarperaros

3.2.1 Aedbopmalniuu nepekoCoB pUreaet pyHpaMeHTa U OIIOP
HOAIIHNIHUKOB TypOoarperaTos NPOABASIOTCHA TIPH NyCKax
(M3 XOAOAHOTO COCTOSIHMSA) M OCTAHOBAX TYPOHH M AOCTHTAIOT AO
+3,5 MM/M (onopa mopAurMnHHKA Ne 2 typbun K-300-240-1 u
K-300-240-2 TIOAT XT3). AedhopMaliy NIepeKOCOB MPHBOAAT K 3aAe-
BAHHUIO POTOPOB O IPpebHY BEepXHUX ITOAOBUH ODOMM KOHLIEBBHIX YII-
AOTHEHWY [VAHHAPOB, AMAroHaABHEIM HapupaM Gab0WuTa (MAM BHIK-
PAIIMBaHUIO) Ha BKAAABIIIAX MOAIIHITHUKOB, HapYyuIleHUIO paBHOMeEp-
HOTO rnepeMelleHus] CTYAQ MOAIMIHHKOB Ne 1 ¥ 2 nmpH pacimpeHuH
ITUAMHAPOB, POCTy BHOpallMH MOAIIMIHHKA Ne | M, KaK cAeAcTBHe
3TOro, B pAAE CAyYaeB K HEAOITYCTHMOMY NMPOrudy poTopoB.

3.2.2 MakcuMaAabHBIE AedhOopMalMU IIepeKoCOB HAabAIOAAIOT-
CA B OCHOBHOM Ha COOpPHHEIX )XeAe300eTOHHHIX dyHAaMeHTax
TypboarperaToB, 3KCIAYaTUPYIOUIMXCA AAUTEALHOE BpeMs. Ao-
IIyCTHMOE 3HaueHMe NepeKoCOB COCTaBAasieT +0,6 MM/ M.

3.2.3 HeponycTuMEIe 3HaYEeHHUA I€PEKOCOB MOryT GRITH BHI3-
BaHbI CAGAVIOIIHMH NPHYHHAMH.

— IIepeKOCOM NPOAOABLHEIX LIITOHOK OIOPhI H MX 3aKAMHHBA-
HHUEM BCAEACTBHEe Ae(OopMALUM UYYTYHHOH ONOPHOM NAHMTH B
nponecce 3KCNAyaTALUY;

— 33aAeBaHHeM B OTAEGABHHEIX CAyYasX Ha TypOuHaX BepTH-
KaArbHOH HMINMOHKH LICA 3a NPOAOABHYIO LWINOHKY OIOPHI;

— CHIXeHHeM B 1,5-2 pa3a >XeCTKOCTH >XeAe300eTOHHOro
pHreAast COOpHOro (pyHAAGMEeHTAa IPHY €ro AAMTEeABHOM Harpese B
nepHoA 3Kcnayataluu Ao 100-200°C (aonyck S50°C).

HeponycTHMO BHICOKHE TeMIIepaTyph! B 30He PaCHOAOXKEeHHS
PHUreAst MOA ONIOPaMHy MOALUTUITHMKOB BO3HUKAIOT BCAEACTBHE yTe-
YeK I1apa M3 rOPU30HTAABHOTO pa3dbeMa IIUAUHAPOB M (bAaHIIER
NPUCOEAHHEHHS NMAPOBINYCKHLIX NAapONPOBOAOB K ITHAHHAPAM, &
TaK>XXe HEAOCTAaTOYHOH TENAOU3OAALMH NapOIPOBOAOB OTCOCA
ITapa U3 YIIAOTHEHUH.

3.2.4 OnpeAereHHe IEPEKOCOB PHIreAel (byHAAMeHTa ¥ OTIOP ITOA-
NMITHUKOB NPON3BOAUTCA Ha BCeX FOAOBHEIX TypOoarperarax MoIl-
HocThIO 180 MBT u 60Aee, a TaxKe Ha COOPHEIX >xeAe306eTOHHRIX
dyHAaMeHTax TypboarperaToB MOLIHOCTELIO cBHILIe 180 MBT.

3.2.5 AAd u3MepeHHUst AepopMaliMH NepeKoCoB pUreaeil pyH-
A@MeHTa ¥ ONop NOANIMNHHKOB TypOoarperaToB ycTaHaBAHBA-
I0TCA AehopMallHOHHEIe MApKHU (pucyHok 10).
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1 — onopHbIA CTYA, 2— AepopManHOHHasA MapKa Ha OMOPHOM CTyAe; 3 — Mapka B GyHAAMEHTHOW HAHTE

4 — omoOpHaf MAMTa; 5 — NapHhe KAHHEA; 6 — MeTaAAHvYecKasd NPOKA3AKA; 7 — MApKM B pureAe; 8 — PDHIeAb;
9 ~ NACHIaAKA AAR YPOBHA 3aBoAd «KaauOp» Moaean 118 uam 122; y1-27, y1'-27' — TepMoOIAeKTPHYECKHE
TepMOMETPHI

Pucysok 10 — PasMmelneHHe XOHTPOABHO-H3IMEPDHTEABHOH aNNaparyps B pHreafixX
dyHAaMeHTa Typboarperara
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HN3MepeHue TeMnepaTyphbl BHEIIHHX I'PaHeli pUreAen yHAa-
MEHTa MPOHU3BOAUTCA AM60 TePMOILIYIIOM, AHOO C NOMOIULIO TEp-
MO3AEKTPHYECKHX TepMOMeTpoB (repMmonap) XK, 3apeAaHHBIX B
TEAO pUreAast Ha TAy6uny 10-15 oM.

3.2.6 Havano u3sMepeHHH AedopMallUi NepPeKOCOB CAEAyeT
OTHOCHTb K XOAOAHOMY COCTOSIHHIO PYHAAMeHTa U Typboarpera-
Ta (OKOHYaHUe MOHTaXka Typboarperara, IyCcK Typboarperara u3
CPEeAHEero MAH KaIlMTaABHOIO PEMOHTA).

HM3MepeHHs1 nnepekocoOB ITPOHU3BOASTCS B 3aBUCHMOCTH OT TEM-
nepaTypul MeTaAAa LIBA u LICA, a Tak>ke aOCOAIOTHOIO paclirpe-
Hust LIBA u LICA. U3aMmepeHHsi NPOU3BOAATCS Yepe3 Kakable S0°C
NOBLILIEHHS1 TeMIepaTyphl MeTaara A0 TeMmneparypsl 200°C, panee
B 3aBUCHMOCTH OT abcoatorHoro pacuiupeHus LIBA u LICA BnAOTh
AO IIOAHOro IporpeBa MeTaAAd ITHAHHAPOB TypOoarperara, HO He
6oaee yeM uepes 50°C. [TocAae TOAHOrO IIPOrpeBa MeTaAAd Typooar-
perata U3MepeHHs IPOU3BOAATCS OAMH Pa3 B CYTKH. 3aKaHYHBaA-
IOTCA u3MepeHusa Ha 10-14-e CyTKH HenpepsIBHON paboTh!l Typ6o-
arperara, T.e. IIOCAe IporpeBa pyHAAMEHTa Typoboarperara.

3.2.7 N3aMepeHHe nepekocoB pHUreAeH (PpyHAAGMEHTa M OMop
NOALLMIIHUKOB TypOoarperara Ipou3BOAUTCS METOAOM BbICOKO-
TOYHOTO reOMeTPHYECKOro HHBEAHPOBAHHS C IIOMOIILIO BBICO-
KOTOYHOTrO HHBeAupa H-05 1 eMy NOAOOHBIX IO TOYHOCTH H HH-
BAPHEIX IITPHUXOBHIX peeK, & TaKXKe C MOMOUILI0O YPOBHA MOAEAH
118 uamu 122 3aBopa «Kaarnuop».

B xauecTBe HCXOAHOH IIPHHHMAaeTCs Mapka Ha OTMeTKe 006-
CAY>KHBaAHHSA THIIA «a» UAH «6» (CM. PUCYHOK 4), yCTaHOBAE€HHast
Ha OAMXKaHiel K GyHAaMeHTyY Typboarperarta KOAOHHe KapKaca
FA@BHOrO KOopnyca {Ayuilie o psiay b).

3.2.8 TlorpeniHOCTLE MOAYYEHUA OTMETOK AedopMaIHOHHBIX
MapoOK, YCTAHOBAE€HHEIX B PHTreAsX M Ha OoNopax NOAUHIHHKOB
TypOoarperara, HaxopauTcs B upepeaax 0,10-0,15 MM, npu XOAOA-
HOM cocTossHUM Typboarperata — 0,10+0,20 MM Ha paboTarolieM
TypOoarperare.

3.2,9 Ilpn u3MepeHHsIX, CBA3AaHHLIX C ONpeAeAeHHeM Inepe-
KOCOB, (PUKCHPYIOTCS TaK)Ke TeMIiepaTypa MeTaaAa LIBA u LICA,
abcoAroTHOe pacminpeHue BMAHHApPOB LIBA u LICA, TeMnepary-
pa 0eToHa pureAeyl, a B CAydae HEYAOBACTBOPHUTEABHOrO Paclliy-
PEHHS ITHAHHAPOB TypOoarperara — TakJKe OTHOCHTEABHOe pac-
IIMpPEeHne POTOPOB.
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3.2.10 O6pa6orka MaTepHaAOB H3MepeHHUH 3aKAlo4yaeTcsl B
COCTaBAEHHHM KaTaAOTa OTMETOK MapOK, BRIYMMCACHNH NEPEKOCOB

pureaei ¥ onop NMOALUIMIHMKOB (COOTHOLIEHHME MM/M), COCTaB-
AeHUH IrpahMKOB.

Ha rpacdukax nepekocoB pHreArei ¥ onop NOAIKITHHKOB OAHO-
BpeMeHHO HaHOCATCH AAHHhIe aDCOAIOTHOro pacHI¥peHHs [{HAHH-

ApoB ¥ Temneparypst Metaara LIBA W1 LICA {pucynox 11).
Us A

a — Temneparypa meTaara LIBA u LICA; 6 — nepexochl onopHoro
CTYAa ¥ ONOpHON NMAMTH onopsl Ne 2 TypGunel;, B — aGCOAIOTHOE
pacuiupenue LIBA u LICA; 1 u 2 — cTyA — AeBaf M npabasi CTopoHd
COOTBETCTBEHHO; 3 — oOnopHas NAWNTa, Aepasi CTOPOHA

PucyHok 11 — AedopManus nepexocos pureref pyHAaMeHTa
Typ6oarperara ¥ onop NMOAMHIHHKOB TYPOHHEI
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3.3 Onpefenetine KPeHOB MHIXEHEPHbIX COOPYIIKEHM
6auieHHOro T™vna

3.3.1 KpeH saBAsieTcsi HanboOAee XapaKTepHBIM IIOKa3aTeAeM
COBMEeCTHOM AedopMallUH COOPYXeHHA OallleHHOro THIIa M ero
OCHOBAHMUA.

B coopyxenunsax, obraparoliuX NOBHIIIEHHOH YYBCTBHTEAb-
HOCTBIO K AecdopMalusiM rPYHTOB OCHOBAHMs, KpPeH BLI3bIBAeT
Pa3BHUTHEe AOITOAHHTEABHOro MOMEHTa, KOTOPLIH B CBOIO OYepeAb
CIIOCOOCTBYET YBEAUUYEHHIO KPEeHAa ¥ MOJKeT IPHBECTH K norepe
YCTOMYHUBOCTH COOpPY)XeHUs. B NpoeKTaX BEICOKHUX COOPYXEHUH
(ABIMOBEIE TPYORI, TPAAMPHH, Pe3epPBYaApPH U ApP.] IPEAYCMATPH-
BAlOTCSA HApsIAY C HaOAIOA€HHSIMH 3a OCAAKON OCHOBAHHUH M QyH-
AAMEHTOB HaTypHhEle N3MepeHUsI KPEeHOB KaK B IIEPHOA CTPOH-
TEeALCTB3, TaK U OCOOEHHO B Npolecce 3KCHNAyaTaluH.,

3.3.2 KpeHHI COOpYy>XeHHH 6alIeHHOTO THIIA OIIPEAEASIIOTCS C
NOMOIULIO TeOAOAUTOB T1, 2T2 U UM NMOAOOHEIX IO TOYHOCTH.

3.3.3 KpeH coopyxeHNsi MOKeT OHITh BRIPa’XeH B AMHEeHHOW,
YTAOBOM U OTHOCHTEABHOM Mepe.

[Top AMHEHHOH BeAMUYHNHOM aBCOAIOTHOrO KpeHa B i-M IIUKAe
HabAIOA€HUH ITOHHUMAETCS OTPE30K MEXAY MPOEKIIUAMH LieHTpa
IIOAOIUBHI (PYHAAMEHTa M I[eHTPa BepXHero Ce4eHus coopyxe-
HUSI Ha TOPH3OHTAABHYIO TAOCKOCTL. [IpHpalieHne KpeHa B AU-
HEeNHOH Mepe NPeACTaBAsieT COOOH pacCTOAHUE (OTPEe30K) MeX-
AY NPOEeKIHSAMHU LIeHTPA BEPXHEro CeUYeHUs1 COOPY)XEeHHS B ABYX
ITMKAAX HaOAIOAGHUHM Ha OPU3OHTAABHOH NMAOCKOCTH.

AGCOAIOTHRI KPEH B YTAOBOM Mepe ONpeAeAsieTCS OCTPhIM
YI'AOM MEe>XXAY OTBECHOU AMHHEH B LIEHTPEe NOAOUIBH (PYHAaMEH-
Ta U IIOAOKEHUEM OCH COOPYXEHHUH B i-M IIUKAe.

OTHOCHUTEABHEIM KPEHOM HAa3hIBaeTCs OTHOLIeHHe abCOAIOT-
HOTO KpeHa COOPYXXeHHUS B 1-M IIUKAEe K BRICOTE COOPYKEHHUH.

3.3.4 B nnepuoA CTPpOUTEALBCTRA BHIBEpPKa BEPTHUKAABHOCTU B
3aBHCHUMOCTH OT BEICOTH BO3BEAEHHOU YaCTH COOPYXEHUS C
TpeOyeMOo# TOYHOCTBHIO MOXXEeT OHTBH BHIIOAHEHa C NOMOIIbIO
TAJXEAOTO OTBeCa, 3eHUT-Npubopa, cnocoboM MaARIX YTAOB, CIO-
coO0OM BEPTHUKAABHOTIO ITPOEKTHPOBAHUA.

3.3.9 OnpeapereHUe KpeHa 3KCIAYAaTHUPYEeMOro COOpPY>XXKeHUs
H ero IOCAEAYIoIllero H3MeHeHHsI B 3aBUCUMOCTH OT TpebyeMoH
TOYHOCTH M BRICOTBI, @ TaK)Xe MEeCTHEIX YCAOBHH MOXeT OHITh

34



OCYILECTBACHO OAHHMM M3 CAEAYIOUHMX CNOCOGOB: HanmpaBAeHHIt
(FOPM3OHTAABHBIX YTAOB); MAABIX YTAOB; 3€HUTHRIX PaCCTOSHMIA;

BBICOKOTOYHOTO HHBEAMPOBaHUA AeQOPMALMOHHLIX MapOK.

3.3.6 Ars orlpeAeAeHHsA KPeHa COOPY>KeHHU 6allleHHOro THIa
B CTECHEHHBIX YCAOBMSX {Ha 3aCTPOEHHBIX TEPPUTOPHUAX) NMPHMe-
HAETCSA CIOCO0 3eHUTHBIX PACCTOSTHHH C IIPHMMeHeHUeM OITHYeC-
KOH HACaAKH Ha OKYASID MAM Ha OOBEKTHB 3DHUTEABHON TPyObI
TEOAOAHTA B BHAE NPAMOYTOABHOH NPEAOMASIIOLLEH NMPU3MBI.

3.3.7 B 11eAassx ocAaOA€HUSI BAUSHHUS OIIHMOOK, BhLIZLIBAGMBIX
HEPOBHOCTAMH IOBEPXHOCTH COOPYXEeHHUA U HECHMMeTPHYHOC-
ThIO NTOSICOB OTHOCHTEABHO €ro OCH, CAeAYeT HabAIOAATh HECKOAD-
KO (ABA-TpH) OAM3KO DPACIOAOXEHHBIX MO BBICOTE CEeYeHUH —
BEPXHHX M HHW)KHHX. 3a HalpaBA€HHe Ha L[EHTP BepXHero " Co-
OTBETCTBEHHO HIDKHEro CeueHus NPpUHAMAETCS CpeAHee M3 Ha-
[IpaBA€HHH Ha IeHTPH! HAOAIOAABLINXCA (ABYX-TpeX) BEPXHHUX H
COOTBETCTBEHHO HH)XHHX ITOSACOB.

3.3.8 [IpH onpepeA€HHH KpeHa ABIMOBBIX TPYDO HEOOXOAVMO BhI-
SIBUTh UICKPHBAEHHSI UX CTBOAOB, BbI3BaHHEIE IIporapaMu MAU Hapy-
IHeHUAMH TeXHOAOIHH UX BO3BEAeHNA. AASA 3TOro NOABLEMHBIMY BUH-
TaM/ TEOAOAMTa YCTaHAaBAUBAETCS BEPTHKAABHAsA HATh NTAPAAAEABHO
OAHOM M3 (BHAMMALIX C AGHHOI'O ITYHKTa) 0Opa3yrolUX CTBOAA TPYOR!
U ITyTeM NOABOAQ €ee MUKPOMETPEHHBIM BHHTOM dAHMAAABI K 00pa3y-
Io11jel NpoBepseTca NPAMOAHHEMHOCTD ITOCACAHEN Ha BUAMMOM Y4a-
CTKe TPYORl. Bpalllass 3pUTEABHYIO TPYOY TEOAOAUTA BOKDYT e€e OCH
TakK, YTOOL! BePTHKAaAbHasi HUTh CKOAB3HAA BAOAL NIpOBepsieMOr 00-
pasyiouien, MOOKHO OOHapY>XuTh U3rub. AHAAOMMYHO ITPOBEPSAETCS
MPOTUBONOAOKHas oOpa3ylouas cTBoAa TpyOhl. TakHe onepalHn
BLIIIOAHAIOTCA He MEeHee YyeM Ha ABYX ITyHKTaX.

3.3.9 C KaxA0Ol YCTAaHOBKH HHCTPYMEHTA AOAJKHBI OBITH H3-
MepeHhl TOPU30OHTAABHEIE YTABI Ha NIpaBy10 M AeBYIO 00pa3sylo-
e CTBOA3 TPYORI BBEPXY M BHH3Y. AASl OAHO3HAYHOTrO onpeae-
AeHHS OCH TPYOH Ha U3MepsieMOM YpOBHe BEIOMPAIOTCS B Kaye-
CTBE TOYEK HaBeAeHHS MeCTa KpelAeHKsA CBeTOQOPHLIX NAOIUA-
AOK M ITPUMBIKAIONIHX Ta30X0A0B. OAHOBPEMEHHO AOAKHEI ObITh
H3MepeHb! BEPTHKAAbHEIE YTABI (IPUAOXKeHHEe A).

3.3.10 [pu H3MepeHHAX NpHpalLeHNsT KPEHOB COOPY>XeHHH
OallleHHOTO THIIA METOAOM HAalpaBA€HHH HAH MAALIX YTAOB T€O-
AOAHTBHI YCTaHaBAWBAIOTCA Ha paccroaHud 1,5-2H oT 0oO6BeKkTa
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(raAe H — BBICOTA), 3aKpenAsioTcss Ha MECTHOCTH NMOCTOAHHLIMH
3HAKaMH H NPHUBA3BIBAIOTCA NPOMEPAMH K CYILEeCTBYIOLUHM 3A4a-

HHUSAM H COOPY>XEHHSM.
OAHa H3 TOYEeK YCTaHOBKHU pacloAaraeTcs nop yraoM 90° K

HAllpaBACHHIO MAKCHUMAABHOTO KpeHa.

J.3.11 PacCTosiHHe OT TOYeK CTOAHHS TEOAOAHUTa AO LiEHTpa
TPYOLI onpeAeAsieTCs NPSIMON reOAE3HUYECKOH 3aCeYKOoi MAH IO
TeHIIAQHY.

3.3.12 OnipepeAeHHe NMTOAHOI'O 3HaYeHUS U HallpaBAe€HUSA Kpe-
Ha COOPY>XeHUSI NPOU3BOAUTCH METOAOM 3KCTPAMOASLUU MOCAE
BEIYMCACHHSA YACTHBIX HAKAOHOB COOPY>KeHHH.

3.3.13 AonycTuMass HOTPEeIHOCTh OIIPeAeAeHHsl KpeHa IIo
00Opa3yIolMM CTBOAA TPYOH! H3-3a Ae(PEeKTOB OETOHHPOBAHUS HAH
KAAAKH He AOAKHA MpeBhaTh 0,0005 BRICOTH! coopy)XeHUs.

3.3.14 B cAyyae o6Hapy>XeHUsI KpeHa, NNpeBkbIlaouniero Any-
CTHMoOe 3HayeHue, AOAJKHBI ObITh OPraHM30BaHbl AAAbLHeHIINe
HaOAIOA€HHS 3a U3MEHEHHsIMH KpeHa Kak 110 00pa3yioliM CTBOAA
TPYOBI TEOAOAHTOM, TaK M II0 HEDABHOMEPHOCTH OCaAKH MApOK,
YCTAaHOBAEHHLIX HA I[JOKOA€ CTBOAA COOPY’KEHHS.

3.3.15 TlocAe HM3MepeHHA OCAAKHM Ha CXeMe OCAAKH (PYyHAR-
MEHTa COOPY’KEHUS IIPOBOASATCS AWHHHM PAaBHOM OCapKH (pHUCY-
HOK 12) 1 10 MAKCHUMAABHOM PA3HOCTH OCAAKH BBIMHCASIETCS

NpHUPOCT KpeHa AK (MM) o ¢opmyae

AK = 231

D
rae AS — MaKCHMAaAbHasl pa3HOCTh OCAAKH 110 AaMeTpy COOpy-
JKeHHA, MM;
H — BeICOTa COOpPY)XEHHS, M;
D — AHaMeTp COOpy)XeHHs, M.

HanpaBAeHHe KpeHa ONpeAeAsieTCH KakK IepIIeHAHKYASP K
AMHHUSAM paBHOH OCapKH (pyHAAMEHTa.

3.3.16 [lTorpeiIHOCTE onpeAeAeHHsl NPUPOCTa KpeHa N0 HU3-
MEpPeHUsM OCAAKH (PYHAAMEHTa ABIMOBOM TPYOBI COCTaBAsIET
1 cM npu onpeAeAeHHHU Pa3HOCTH OCAAKH C TOYHOCTBIO 1 MM.

3HaueHUsl NpeAeAbHBIX AedopMalMil OCHOBAHHA H KPEHOB
COOPY’>KE€HHH NPHBEAEHHI B IPHAOXKEHHH E.
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B3NN NN I

| — ocapounas mapka; 2 — AuiMoBas TpyGa; 3 — Aunus paBuoit
OCaAKH vyepes | MM; 4 — KPeH H ero HanpaBAeHHe, BEIYMCACHHbIE N0

Pa3HOCTH OCBAKH; O — HallpaBAeHHe KpeHa TPyGul K MOMEHTY H3Me-
pPeHUs oCaAKH; 6 — obimuMN Kpen

PucyHok 12 — OnpeAeAreHHe HanpaBAeHHS M IIPMPOCTA 3HAYEHHUS
KpeHa TpyOs! o ocapKe ee (hpyHAaMeHTa (npuMep)

3.4 Teope3nyecKan CemMKa NOAKPAHOBLIX NyTeMn

3.4.1 'eope3nyecKkass CheMKa NOAKPAHOBLIX NMyTeH IIPOM3BO-
AUTCSH NIPH cAduye NOAKPAHOBHIX MyTEeH B 3KCNAYATAllHIO, a B ITOC-
A€AyIOUIeM MEepHOAMYECKH, B 3aBHCHMOCTH OT CTENeHH HepaB-
HOMEPHOCTH OCAAKH (PYHAAMEHTOB, AASl BRINNOAHEHHUS PUXTOBKH
ITOAKPAHOBLIX NyTeH.

3.4.2 N'eope3nyecKas cbeMKa IIOAKPAHOBRIX NyTeH BKAIOYAET
CAeAyIolMe U3MEepeHH:

— HHUBEAHpPOBaHHE IIOAKPAHOBLIX PEABLCOB;

— ONnpeAeAeHHe MAGHOBOIO NMNOAOXKEHHUS NOAKPAHOBEIX PEAbCOB;

— H3MepeHHe CMelleHUA peAbCa C OCH ITOAKPAHOBOH OaAKH
M PAacCTOSAHHS OT 'PAHH KOAOHH AO OCH PEeAbCOB,

— H3MepeHHe [IPOAETOB MOAKPAHOBOTO NMYTH H MOCTOBHIX
KPAHOB.

3.4.3 HuBeAupoBaHue NMOAKPAHOBHIX PEAbCOB ITPOH3BOAMTCH
HUBeAHpoM H-3. MHCTpyMeHT ycTaHaBAHBAeTCsI Ha TOPMO3HOHM
NMAOLIaAKE NMOAKPaHOBHIX NIyTell. PeMKa yCTaHaBAWBAETCA HA ro-
AOBKY peAbCa NMPOTHB CePeAUHBI KXKAOH KOAOHHBI IIpH MIEeCTH-
METPOBOM lllare KOAOHH ¥ AONOAHUTEABHO Me>XAY KOAOHHaMH
[IPH 11are KOAOHH 12 M,
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3.4.4 I'lpu pamne 3ara cBeilie 100 M nmepepavya OTMETOK C
OAHOTO psIA@ Ha Apyro#l IIpOU3BOAHTCA Uepe3 KaXAnie 70-100 M.
HeBsizKa B IIOAUToHaxX He AOAKHA NPEeBHIATE =3 MM,

3.4.5 IpochHAL NTOAKPAHOBOTO NNYTH CTPOUTCH B aBCOAIOTHRIX
OTMETKAaX, @ €CAH HEBO3MOJKHO NepeAaTh OTMETKY Ha NOAKPaHO-
BhI€ ITYTH OT pelepoB IPOMNAOCIIAAKH, TO B YCAOBHEIX OTMETKaX.

3.4.6 OnpepereHHe NOAOKEHHA DPEABCOB B ITAaHE IPOHU3BO-
AUTCH TEOAOAUTOM C YBEAUUEHHEM He MeHee 25 1 mabAOHOM co
UIKAAOH (PHMCYHOK 13).

3.4.7 TeOAOAUT YCTAaHABAHBAETCA Ha IITAaTUBE HaA FOAOBKOH
pPeAbca B OAHOM KOHIlEe 3aAd, OPUEHTHDYETCA Ha BU3UPHYIO Map-
Ky {CM. pHMCYHOK 13), YCTAHOBAEHHYIO HajA TOAOBKOM peAbCa C
NOTPEINHOCThIO 1-2 MM B APYTrOM KOHIIE 3aAd, IIOCAe Yero AeAa-
IOTCS1 OTCUYETHl C MOTPeuIHOCThIO A0 | MM O 1Ia6AOHY, HaAeBae-
MOMY Ha FOAOBKY pe€AbCa NPOTHB CEepeAMHh! Ka)>XAOH KOAOHHUI.
TeoAOAUT TIPH 3TOM LIEHTPHUPYETCS HaA MOAOBKOM peAnca npu-
OAM>KEHHO C IOrpelIHOCThIO 1-2 CM.

3

afu?o

N

&

sl
WESE

] — peAbC; 2 — INaBAOH CO KaAOW; 3 — AeaeHns iIKaAb 10x10 mm;
4 — 3HAK UIKAAH; 9 — BH3IHPHAR MapkKa

180

50

Pucysok 13 — {IpHCnocoOGAeHns AAST NAAHOBOH CBEeMKH
NOAKPaHOBOIO NNyTH
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3.4.8 [Ipu cLeMKe NIOAKPAHOBBIX IyTeH GOABLIOH NPOTAXKEH-
HOCTH [IPUMEHAETCs CII0COD MOCAEAOBATEABHBIX CTBOPOB. B 3TOM

CAy4Yae CheMKa BTOPOro, TPETHEro U T.A. CTBOPA IIPOAOAKAETCSH C
TOYKH, OBIBLIEH PEAIIOCAEAHEH B NPeAkIAyIieM cTBope. Kamantit
YaCTHBIH CTBOpP OPHEHTHDYETCS IO BU3HDHOH MapKe, yCTAHOB-
A€HHOH B KOHIje IIOAKPAHOBOr'O NNYTH M XOPOUIO OCBEellleHHOIA.

BuluricAeHue M TIOCTPOEHME NAaHOBOTO IIOAOKEHHS TpHBe-
A€HbI B NMIPHAOXKEHHH JK M Ha pHUCYHKe 14, IpH 3TOM HaCTHBIE
CTBOPBI NPUBOAATCS K 00lleMy (€EAHHOMY) CTBOPY.

a — MNOAOXKEeHHe peAbcoB, 6aA0K M rpaHeill KOAOHH pAaa b
6 — coBMecTHOe NAaHOBOEe MOAOXKeHHe oceit peascoB A H b;
B — HOAOXEHHe peAbcoB, 6aAoK K rpaHed KOAOHH pfiAa A

r — npodidAb NOAKPAHOBOro NyTH

PUCYHOK 14 — AeTaAbHasi NAa@HOBO-BBICOTHASA
reope3HyecKas cpeMKa NoAKpaHoBoro nNyTH
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3.4.9 NaMepeHHe IPOAETOB ITOAKPAQHOBOrO NMYTH U MOCTOBAIX
KPaHOB IIPOM3BOAHUTCA CTAABHOH PYAETKOH C NOCTOSAHHBIM HATH-
»xeHueM 70H npu npoaere A0 30 M 1 100H npu GoAnizeM npoae-
Te. HaTs>keHue obecrieynBaeTcsi AMHaMOMeTpoM. AAs yAOOCTBa
H3MepeHHA OAUH KOHel] PYATKH BKAAABIBAETCS B 3a)KHUM-YIIOP.

3.4.10 UaMepeHne cMeujeHHS PeAbCa C OCM HMOAKPaHOBOWM
6aAKH U pacCTOSTHUSA OT I'PaHU KOAOHHBI A0 OCH peAbCa NMPOU3-
BOAHUTCSH C ITOMOLIUIBIO AMHEHKH C NOTrPellIHOCTHIO A0 1 MM.

[TocTpoenvie B3aMHOTO TIOAOXKEHUSI KOAOHH, OAAOK H peAb-
COB IIPUBEAEHO Ha PHCYHKe 14.

3.4.11 AAfi COCTaBA€HHS IIPOEKTA PHXTOBKH NMOAKPaAHOBHIX
NyTed M3IMepsilOTCS PACCTOSIHHWA OT HauboAee BLICTYNAIOIIHX
OOKOBBIX yacTeil KpaHa AO 'PaHEH KOAOHH MAH CTeH, a8 TaK)Xe OT
CaMOM BBICOKOM TOYKH KpaHa A0 HH)KHero nosca epM HAH IIpeA-
METOB, TIPUKPENACHHUIX K (pepMaM.

3.4.12 [IpoeKT PHXTOBKH NOAKPAHOBLIX IyTell paspabaThi-
BaeTcs C y4eTOM CYLEeCTBYIOIIUX AONMYCKOB OTKAOHEHHH KOHCT-
PYKLHH NOAKPAHOBEIX ITyTeH NPH 3KCIAyaTauuH (puAroxersue M).

3.4.13 ITpu oTCyTCTBHH HAaOAIOAEHHMH 3a OCaAKOH (hyHAGMEHTOBR
1o AepopMailH¥ MOAKPAHOBBIX ITyTeH MOXKET ObITh yCTaHOBAeHa
CTelneHb HePAaBHOMEPHOCTH OCAAKH (PYHAAMEHTOB 3AaHuA. 1o npo-
PUAIO TOAKPAHOBRIX IYTEH U €r0 H3IMEHEHUIO CO BpeMeHeM MOJKET
OBITh YCTaHOBAEH OYAr HepaBHOMEPHOH OCAAKH, a IO H3MeHEeHHIO
NIAQHOBOIO NMOAOKeHHUA — AedpopMallMH KapKaca 3AaHUf.

4 N3MEPEHME OCAZIKM M SEDOPMALIMA
FTMAPOTEXHUUECKMX COOPYHEHMMH TIC

4.1 ViamMepeHHsi OCapAKH IPOU3IBOASATCH Ha BOAOHMOAIIOPHBIX
COOPYKeHHUSX: OeTOHHRIX, 3eMASHLIX, KAMEeHHO-HaOpPOCHHIX IIAO-
THHAaX, @ TaAK)Xe O0eperoBnrIX HACOCHHIX, BOAO3aBOPHEIX U cOpocC-
HBIX COODPY>KEHUSX.

4.2 HuBeAuipoBaHMe MapOK I'MAPOTEXHNYECKHX COOPYKEHHUH
MPOHU3BOAUTCA C NMOMOLIbIO HHBeAHpa H-05 u eMy nopo6GHBIX IO
TOYHOCTH H MHBApPHLIX LITPHXOBHX peeK. OHO oCyuieCTBAAETCS
B BUAE NIPAMOTO B 0OPaTHOTO XOAOB MEXXAY HCXOAHBIMHU IAYOHH-

HRIMH (FPYHTOBLIMH]} peflepaMH, YCTaHAaBAMBAEMLIMH Y [IPOTH-
BOIIOAOJKHBIX CTOPOH NIAOTHH {AaMO).
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4.3 I/Ismepem:le F'OPDM3OHTAABHEIX CMelUeHH FTHAPOTEeXHHuYecC-
KUX COOPYXennH NPOM3BOANTCSE METOAOM ONTHYECKHX CTBOPOB,
H3MEDEeHHeM MAaAbIX I'OPHU3OHTAABHAIX YTAOB, METOAOM MHKpO-
TPHAHTYAALIHN AUOO0 KOMOHMHUDOBAHHLIM CIIOCOGOM.

4.4 ViaMepeHUs 0CAAKM IPYHTOBBIX NMAOTHH B HePHOA CTPOM-
TEABCTBA TMTAOTHHEL U HANOAHEHUS BOAOXpAaHUAWINA (1IAAMOHa-
KONTUTEART) IPOU3BOAATCH CO CACAYIOLLEH MNePUOANYHOCTRLIO: eXKexK-
BAPTAABHO; B NEPBBIH IOA MOCAE€ CAQYH B 3KCIAYATAL[HIO 3 paaa,
BO BTOpOW — 2 Pa3a; 3aTeM — eXKETrOAHO, BNAOTb AC CTaOGHAH3A-
nuy (MeHee 0,02%H, rae H — BmICcOTS IIAOTHHEI).

4.5 B cAyuae o6Hapy>XeHHs B npolecce 9KCIAYaTallHy TPYHTO-
BRIX MAOTHH 3HAYTMTEABHRIX AedopMaliui AM6O Apyrmx HebAarom-
PUSATHEIX IBACHMH (MOBLINIEHHS] YPOBHS IOA3EMHBIX BOA, BO3HMK-
HOBEHHS ONOA3HEHN) NNPOU3BOASTCSI BHEOYEPEAHEIE U3MEepEeHHH.

4.6 aMepenue ocapKy GETOHHEIX THADOTEXHHYECKHX Coopy-
KEeHHUH Ha CKAaAbHOM OCHOBAHHM IIDOH3IBOAMTCH B nepBhIe
3 ropa 3KCIIAyaTalluM eXEeroAHo, B AaAbHeiieM — | pas
B 2-3 rOAQ; Ha COOPY>KEHUSX, BO3BEACHHLIX Ha HeCKAALHOM OC-
HOBAHHH, — B NepBble 3 roAd 3KCHAyaTalluy 2 paza B rop,
B ABABHENIIeM = ] pa3 B roA.

IlpuMep pasMelieHUsT UCXOAHBIX peNepoB M OCAAOYHEIX Ma-
POK NpHUBEAEH Ha PHCYHKe 135,

B cayyae crabuAM3anuu 0CaAKM (1 MM B roa) KOHTPOABHELIH
IUKA U3MEPEHHH OCYUIeCTBASETCH uepe3 5 Aer.
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& Pn.l — ucxoamuit penep u ero nomep; O M2 — ocaaoynan
MApKa B 3CMARIIOA nAoTUHE W ec soMep; B M4 =~ ropresast oca-
Aotntas Mapka g 6erooM Bopochpoce (THH «u») M ee HOMCD

PucyHok 15 ~ Cxema pazMmemeHHs HCXOAHBIX penepos
H OCaAOYHBIX MApOK Ha ruppoyaae TOC

Hh 52 41



IIppnAroxenune A

KOHCTPYKUUU AEDOPMAUVNOHHBIX MAPOK
NCNOCOBLI UX YCTAHOBKH

AedopMallMOHHAsA MapKa (CM. pUCYHOK 4 HacTrosimuux Meto-
AMYECKHX YVKa3aHHH) COCTOHUT U3 I'OAOBKU C KOANAYKOM H IITHI-
ps, Ha KOTOPOM KPEITUTCA I'OAOBKA C ITOMOLILK) 3IA€KTPOCBAPKH..

LITeipb MAapKH THIIA «a» PEKOMEHAVETCS! U3TOTOBAAITL H3 ap-
MaTyPhl IIEPHAOCAHYECKOTO NPOPUAS. ECAM INTHIDL M3rOTOBACH M3
TAGAKOrO CTEpP>KHS, TO AASl HAAE)XHOCTH ero 3aAeAKH HeoOXOAH-
MO CAeAaTh XBOCTHK HMAH HAIAABHTBL 3AEKTPOAOM HECKOABKO
BEICTYNOB. Mapka narotoBasetrcs u3s Cr3 (TOCT 380-94 [3])).

MapkKH yCTaHaBAUBAIOTCH, KakK IIpaBHAO, Ha (0,6 M BHIIIE ITAA-
HUPOBKH HAM YPOBHSI ITOAA B 3AaHHH C YCAOBHEeM obeclieYeHUA
CBOOOAHON YCTAHOBKHM BEePTHKAABHOU HUBEAHDHON peHKH AAU-
HOU 1,2 M Ha pernep Npu NPOU3BOACTBe U3IMEPEHUH, T.e. IAOC-
KOCTb CTEHBl AU KOAOHHKEI BRHIIIIE MAapPKU He AOAKHA OLITh 3aK-

PHITa KAKUMH-AHOO BhICTYTIAIOIIMMHU IIpepMETaMHU.
B XxuprnuYHbBle CTEHEI 30aHHHN M )XXere300eTOHHEIe KOHCTPYK-

IITHH MapKH{ YCTaHAaBAMBAIOTCA HA L[EMEHTHOM pAacTBOpe (>KeAa-
TeA€H PAaCIIHPSIOIUNACS IIeMEeHT) C TAYOMHOHN 3aA€AKH ILIThIPA
MapKu Ha 11-14 ¢cM B 3apaHee npoburoe oTBepcTHe. YCTaHOBKA
MApOoK B XeAe300eTOHHEIe KOAOHHLI MOXXET ORITh OCYILEeCTBAE-
Ha TaK)Xe NPUBAPKOM UITHIPA K BCKPHITOM apMaType C IOCAEAV-
IOIIUM BOCCTAaHOBAEHYEM 3alINTHOro cAosl O0eToHa. Ha MeTarru-
YeCKHX KOAOHHAaX UITHIPb MApPKH NPUBaApHBAETCs 3AEKTpOCBap-
KO BEpXHHUM M HH)KHUM HIBaMu AAMHOH 10-12 cM.

Ha MeTarAMuyeCKHX KOAOHHaX HauboAbliiee NpHMeHeHHe Ha-
IIIA& MapKa THIIa «6».

B ¢yHAaMeHTH TypboarperaroB HAH r’iAPOTeXHHYECKHX CO-
OPY’)K€HHUM 3aKABALIBACTCH TOPLIEBAA MapKa THIA «BY».
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1. Ocwu ycTanosou-
HbIX YPOBHEH
A0AXHL HbiTb Nep-
NEHAUKYN[PHYI K
OCH BPALLICHUA MH-

CTpymenTd

2. BeprukanbHas
HUTb CETKM HUTEN
A0NXHA ObiTH NA-
pannenbHa OTBeC-
HOM NUHUN

3. Mpoexuwn su-
3UPHOW OCY ¥ OCKH
UMAMHAPU4ECKOTD
YPOBHS H3 IODM-
SOHTANIbHYIO IUI0C-
KOCTb AO/KHM

OuiTs napannens

IlIparoxxernne b

[TOBEPKA B NONEBLIX YCNOBNAX HUBENINPOB,
NPUMEHAEMbBIX NPU TEOMETPUYECKOM HUBENUPOBAHUN

[pou3soacTeo
_-- .

C NOMOLLBIO NOLEMHbLIX BUHTOB MY3bIPHKU YPOBHEH
NPUBOAATCR Ha cepeanry, TpyGa NnOBOPIYUBAETCH HA
180°. Ty3uipbKy yPOBHEHA NPK 3TOM JOAXHN OCTaTLCR
Ha cepeanHe UK CMECTUTLCS HE Bonbile 4eM Ha OHO
neneHune

OCb BpaLLeHus MHCTPYMEHTa TIETENLHO NPUBOAMTCA B
OTBECHOE nonoxeHue. [ nans 8 TpyOy HMBeAMPA, CO-

BMELLAIOT OAMH KOHEL, BEPTUKANLHOW HUTH C OTBECHOM
nvuHnen. Npu 3TOM 1 BCA BEPTUKANLHAR HUTDH AONXHA
COBNAAATL C OTBECHOU NMHUAH

Ha oHy nONOBUHY Cme-
LWEHMA 1Ty36iPeK BO3-

[losepxa nOBYOPACSTCR,
CNU KMENKN MecTo

BP3AWAETCA C NOMOLLBIO nporpauuu pe3xMe yaapul No Wa-

MCnpasuUTEnbHuX BuHTOB | Habmope-

YPOBHEN, @ HA APYIYIO — | HWiA
NOJLEMHBLIX BUHTOB

TMBY KK npubopy

Cerxa HUTEH yCTaHaBM- | 2-3 pa3a 8 | B xayecTse OTBECHOMN

B3CTCH B NPABWILHOE roa
MONOXEHUE NyTem Oc-
nabnexus 3akpenvrens-

HbIX BUHTOB

B 40 M OT HMBRNMPA YCTAHABMBAETCS Peiika Tak, YToOH | YCTAaHOBKa ypoBHA No- | B Havane w1

X Hen Bwn 06palleH OpMH K3 NOOLEMHBIX BUHTOB.
Husenup npusOAMTCR 8 PaDOHEE NOROXEHUE, Y OTCHET
BEAIETCH NO penxe; ABYMA ADYTVMU BUHTaMKN AAETCH
HebonbWOor HOKOBOW HAKNOH HUBENUDY CHAYaNA B OfIHY,
NOTOM B PYTYI0 CTOpOHY. Heobxoaumo cneauts, YTobw
npy 3TOM OTCYET NO penke He uameHnncs. B obomx
CNY4anx KOHLL YDOBHA AONXHH HE PACXOAUTLCA MAK
PACXOAUTLCH OQUHAKOBO B OQHY CTOPOHY

NPABNRETCA €70 TOPKU- | KOHLE Xax-
30HTaNbHLIMKU UCNPaBK- | AOK NPO-
TENbHBIMU BUHTAMM rpaMMH

H3MEPEHMit

NUHUK MOXET CAYXUTD
TOHKUY WHYP C OTBE-
COM Ha PacCTORHUM
25-30 M OT HHCTPY-
MEHTa



OKoHYaHUe npuAroXxenusn b

[pou3BOACTBO
I e -

4. Yron mexay Ha ropu3oHTanbHom y4actre subupaiorcs ase aedop- | Tpyba Hasopwres Ha ExeaxesHo | MecTo ana nosepxro-
MPOEKLMAMM Ha MALIMOHHBIE MADKW Ha paccTOAHWK 30 M OAHA OT APY- | YAANeHHYI0 peiky, M no | Npu NPou3- | CTW BuibupaeTca 3are-
BEPTUKANBHYIO roi. OnpenenaeTcs NPeBLILSHUE MEXAY HUMK NPH e beperca orcyer. My- | soacTee HEHHOE U HE NOABEP-
MNOCKOCTb BM3MD- | ABYX TOPHUI0OHTAX MHCTPYMEHTa CROCOOOM 13 CepepmHy. | Tem npubaBnexns k ne- | pabor
HO OCH 1 OCH UM- | [TepecTaBnseTcn MHCTPYMEHT TaK, YTo0L OAHO MAeH0 | MY C YNETOM 3Haka npe-
NIUHAPKYECKOND 6u10 pasho S, a Apyroe 25 M. Npu AByx ropM30HTaxX BHILIEHWS BbIMUCASETCS
YPOBHA N0 80CO- | BTOPUYHO ONPEAENAETCA NPEBLILLIEHNE MEXAY STHMK | OTCHeT, KOTOPGIN A0NMKEH
MOTHOMY 3HaueHW0 | Toukamu. Buuvcasercs yron i no dopmyne Ot K3 Gavxuen pei-

He fonXeH Npesu- | . E_E.!.‘. xe. bapaban MukpOMET-

wars 2+4” AS P3 YCTAH3RNMBAETCA NO
rpe Ah=h, - h,; BbiYMCAUTENBLHOMY OT-
AS ~ pa3HOCTb NAIEM, MM; C4eTy, TPyba HaBORMTCS
pn — 206965 Ha ONVXHIO Peiky, ¥ C

ROMOILLIO 3nesatiiORHO-
ro BuHTa HuccexTop co-

BMELLIAETOR CO WTPH-
XOM, COOTBETCTRYIOL{MM

NPY JTOM KOHLKE Y-
3bipbKa YPOBHA COBME-
WAIOTCA C NOMOLLBIO €0

BEPTUKANLHLIX UCNPABH-
TeNIbHbIX BUHTOB



[IpuAroOXeHne B

OOPMA 3ANNCY HABHOREHRWI B XYPHANE
BbICOKOTOYHOI0 FEOMETPUYECKOI0 HUBENUPOBAHNS

Aarta XOA

[loropa_  llex
pema 8 NOAYMUANNMETPAX peuxa MM
M—17
(1) 754 180 ~70 290 (7) 834 470 (4)
(2) 171 695 ~70 265 (8) 241 960 (5)
(3) 592 485 ~70 278 (9) 538 510 {6) -351,39 (10}
CpepHee M—-17 | 351,38 (21)
M-23 M-17
(14) 765 120 ~70 280 (17) 835 400 (11)
(15) 192 624 ~10 270 (18) 242 895 (12)
16) 592 495 ~10 275 (19 992 505 (13

fipumoevannsg

1. Undpamn 8 cxobxax yxazana NOCNeROBATEALHOCTL 3anUcK U 00paloTkm.

2. Mopanox 3anuck: pedixa ycTaHaBAMBaeTcA Ha mapky Ne 23. loche 3anucy oTC4eTos NO OCHOBHOM
{1} n aononkuTensHON {2) WikanaM perku NP NepsoM ropu3oHTe HUBENUPA NOACYWUTHIBAETCA PA3HOCTL
(1)-(2), xoropan aonxna GuiTb pasHa NOCTOAHHOMY Yucny 532500 ¢ oTknoHeHHEM OT HEro 8 TY MAK APYTYVIO
cTopory He Gonee 20 en. Mocne 31070 peitxa cTasuTca HA Mapxy Ne 17. Tlopaaok OTCYETOB ¥ 3aNONHEHNR
XypHana OCTaeTcA Tem Xe.

Bce HabniogeHus nposoaRTCS NPU ABYX FOPU3OHTAX HUBENNPA,

[lng onpenenenun npesbitieHns mexay mapkod Ne 23 u mapkon Ne 17 13 uucna aanuck (1) Bututaer-
8 yucno aanucw (4) u nonysaerca 3anucs (7).

Januch {8) nonysaevca kax pasHoCTb 3anuceil (2) u (5), 3anuck (9) ecTb cpeaHee apudMeTHIecKoe
3HaueHne u3 yucna sanuceit (7) v (8). Yucno aanucy {10) — npeswitienne mapku Ne 23 Haa mapkoi Ne 17.
OHO MOAYY3ETCH OT AEABHKA NONOAAM YMCAa 3anuck (9), Tak KaK BCe OTCHETH No pedike u 6apabany npo-
W3BOAATCA 8 NOAYACNEHUAX.

13 npesbiennih mexay mapxoii Ne 23 w Mapkoi Ne 17 nepsoro # BTOPOro ropuaonTos — 3amucy (10)
u (20) - Geperca cpeaHee — 3anuch (21).

(15-53 45



IIpaaroxenne T

KATANOIr OTMETOK 1 OCAZIKU FMMYBUHHbLIX PENEPOB U MAPOK,
YCTAHOBNIEHHbIX HA PYHOAMEHTAX COOPYXEHNHA

938128
93665,6
93679,2

93701,7
935226
93552,6
93667,5
93539,7
93440,6
93532,8
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IIpuaroXeHHe A

BHiYUCAEHUE KPEHA ABIMOBOA TPYEbI
NO YrnoBbiM U3MEPEHUAIM M NO PAZHOCTY OCALKW
EE QYHQAMEHTA

(npumep)
A.1 Boiuncaenue KpeHa Mo YTAOBBIM H3MepeHNuaM
120,0

HacCTHBIA KpeH TPYOhI BEIYHUCASIETCS 10 hOpPMYAE
K, = 0,494, - 0,011,

rae K, — YacTHBIH KpeH TpYOBI, MM;
A — XpeH TpyOnl B yTAOBOM Mepe IO DPA3HOCTH YTAOB B
BepPXHEM K HHI)KHEeM ceyeHHussx TpyObl, *;
. — paccrosiHHe OT LEHTPa TPYORI A0 TOYKH YCTAHOBKH
TEOAOAHUTA, M.
Hanpumep, mpu A = 124", 1, =130 M, K. = 0,49-124-1,3 =79 mm.
[ToAyueHHOE 3HaYeHHUEe YAaCTHOro KpeHa AOAKHO OBITh 3KCT-
PANOAMPOBAHO Ha BCIO BBICOTY TPYOHI.
CorAaacHo abpHCy ¥ YaCTHOMY KpeHy B 79 MM IIOAYYaeM 3Ha-
yQI1IMe YaCTHOro KpeHa Ha MOAHYIO BhICOTY TPYOLL:
79 MM — 105 MM,
KMMm — 120 Mm,
Koo — 90,9 M.

{1y byl 47



[loAHOe 3HaueHHue KpeHa K U ero HanpaBAeHUE NOAY4YaIOTCs
rpapHYECKUM MNOCTPOEHHUEM B MacliTade no NpaBHAY NepleH-

AVKYASIPOB OT YaCTHLIX KPEHOB — BEKTOPOB.

A.2 OnpeaeAaeHHe NpPpUPOCTa KpeHa ABIMOBOM TPpyOb! MO pailHo-
CTH 0C3AKH PYHAAMEHTa

[IpupocTt KpeHa TPyOBhl IO PA3HOCTH OCAAKU (DYHAAMEHTa
BRIYHUCAASTCA IO (POPMYAE

aK = 250

D

raAe AS — pasHOCTb OCAAKH, IIOAyYaeMasi 0 AHMHHUSAIM pPaBHOH
OCAAKH (pyHAAMeHTa TpyObl, MM;
H — BrIcoTa TpYOHI, M;
D — AuvaMerp TpyOBI Ha OTMeTKe YCTaHOBKH AedopMaliu-
OHHEIX MapoK, NOAyYaeMbIH N3MepeHNEM OKPY>KHO-

CTH TPYORI PYAETKOH, M.
HanpumMmep, npa AS = 14,5 MM, D = 10,250 M, H = 120,0 M

14,5-120
10,250

AK = 169 MM.
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[IpuAroXeHHRAe E
3HAMEHNS NPEAENbHBIX AEOPMALLNA OCHOBAHNNM
OrHocuTenbHan
HanMeHOBaHUE U KOHCTPYKTHBHLE pedopMaLms

QcO0HHOCTH COOPYREHUA

1. NpOM3BOACTBEHHLIE U MPAXAAHCKME MHOrO3TAXHLIC 3A3HUA C
NONHBIM KAPKACOM:

1.1. Xenesobetonnwe pamut 663 3anonHeHns

1.2. CtanbHbie pambl 6e3 3anonHeHus
1 3. Xene306eToHHNE paMbt C 3aM0NHEHUEM

1.4. CranbHoie paMsi C 3aN0NHEeHem
2. 30aHnA ¥ COOPYXEHUA, B KOHCTPYKUMAX KOTOPLIX BO3HUKAIOT 10
NOAHUTENDHLIE YCAOBKUA OT HEPABHOMEPHOW OCanKU

3. MHOrosTaxHue HECKAPKaCHHIE 303HUS C HECYLLMMU CTEHAMU M3:
3.1. Kpynnbix naHeneu

3 2 KpynHuix O00KOB ¥ KUPNVYHOH Knaaxu H6e3 apMupoBaHmns

3.3 Kpynrbix OnOKOB M KMPNUMHOM KNAAKM C aPMUPOBIHUEM UAK XE-
ne300eTOHHBIMY NORCAMA

3.4. He3asncumo OT Marepuana CTeH

4. BbiCOTHHIE XeCTKue COOPYXEeRus:
4.1. CoopyxeHuna 3nesaropos n3 Xene300eToHHbIX KOHCTPYKUWAL
4 1.1. Pabo4ee 343HKe ¥ CUNOCHLIA KOPMYC MOHONMMTHOU KOHCTPYX-

i, CONOXMPOBAKHLIE HA OAHON GYHAIMEHTHON NAWTE
4.1.2. To xe COOPHON KOHCTPYKUWK

OTHOCUTENbHAR
DA3HOCTHL OCANKM

OTHOCHTENBHBIA
npormb nm BuIrnb
To xe

'_”—-

Kpew 8 nonepey-
HOM HaNPaBNEHUM

Fionepe4Hbid ¥ NPo-
AONBHLIK KPEHbI
To xe

0,002

0,004
0,001
0,002
0,006
0,0007

0,001
0,0012

0,005

0,003
0,003

MaxcumanoHas ¥ cpeaHan
abconoTHan 0caaxa, oM

MaxcuMmanbHas
abconorHan

Cpennnn
OCaRxa S,
To xe

12

12
15

10

10
15

30
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Okonuarue npuioxxeHus E

OmiocurensHas MakcumanuHas 1 CpepHss
HaHMEHOB-aH“e | KOHCTDYKTHEHH& HEWDWHHR a&mmﬂ wam M

0COBEHHOCTH COOpYXEHUHA

4 1.3 Orpenuuo CTosuiee padouee 3panve ﬂonepewnun Kpen

[pOAOAbHLIA KpEH
4.1.4. QraenbHO CTOAWMN CUNOCHHIA KOPNYC MOHONMTHON KOHCTDYK- [fonepeyHuIn
LM ¥ NPOA0ALHBINA
KPeHb!
4.1.5. To xe COOPHON KOHCTDYKLIMWA To xe
4.2. Nsmosbie TpyOu BuicoTON H, M:
421.20
422. 40
4.2.3. 60
424. 80
4.2.5. 100
426.120
42.7. 150
42.8. 200
429. 300
4.2.10 > 300
4.3. Npouve suicotHbie (80 100 M) xecTre COOpyXeHus

40
40
40
40
40
30
30
20
20
10
20



IIpuaoXenue X

BEAOMOCTb
BbIYHUCNEHNA NONOXEHWUA OCH PENBCA
B NJAHE NO CNOCOBY NOCNEROBATENLHLIX CTBOPOB
B CTYHAE NPUBNNXXEHHOMO ULEHTPUPOBAHWUA TEOAONNTA

(npumep)

MamepenHoe | Nonpasxa Ha
CMELLEHHe OCK | npuBeaeHHe
pensca OTHOCK- ; cTsopa | K OCH
TeNnLHO
craopa t, MM

Viamepenroe | Nonpaekava | Cwmewenue ocH
CMeLeHne 00K | npnBeaeHne | pensca OTHOCHTEHO
PenLCa oTHOCH- 1  CTaopa ll  icTaopa, Npoxoaswiero
TensHo CTBopa H| x ctaopy | A, | “epe3s ocu penbcos

K CTBODY |, MM MM KOHEUHDIX TOYEK, MM

NpusepeHHbIA
creop | K OCH
penuca B To4-
Ke 3, MM

Ne
na.

s 4

3 ~-28 +28 00

4 -23 +27 +04

5 ~-32 +26 -Q06

6 ~32 +25 -Q7

7 -22 +24 +()2

8 ~11 +23 +12

9 -13 +22 +09

10 -11 +20 +(9

11 -28 +19 -0%

121 -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 ~80 +10 ~50 ~07 -43

20 -16 -4{)

21 ~-15 ~38

02 -13 -35

23 ~16 -32

74 -10 -2

2D 00 —26

9% 00 -23

Y, +12 -0

4 +08 -17

) +11 -14
) +19 ~-11

44 +17 -8

1 +18 1

X +08 -3

14 0 0
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IIprparoXKernnrne H

NPERENDBHLIE SHAYEHNUSA OTKNOHEHWA PENLCOBLIX NYTEN
(B MNAHE U NPODUNE) OT NPOEKTHOIO NONOXKEHNSA

Kpakbi
OrxnoHeume
el e e
fleperpyxarenu
Pa3HOCTb OTMETOK FOAQBOK 45 60
PENLCOR B OJHOM NONEPEHHOM

ceyexun P,, MM
(S — pa3mep xonen, M)

Pa3HOCTb OTMETOK DenbCoB Ha
coceprnx XononHax P,, Mm

Cyxenue uav yivpexue xoneu 15 10 15 15 2
PENbCOBOrO NYTH (OTKROHEHUE

PENbCOB OT NPOEKTHOrO NONO- N
XeHus 8 nnaxe) P,, MM J‘



h
o

AL = /AT TOUL0B

CTRKVEMHX DEASC08 B MNaHe n
no suicote P,, MM

3a30pH B CTHKAX PENLCOB
(npu Temneparype 0°C n ganne
penbca 12,5 M) P, MM

PasHoCTe OTMETOK roNnOBOK
penbCcoB Ha anune 10 M penb-
coBOro Nyt (06wan)

Pg, MM

fTpumevanns

1 Npepentibie 3HMEHMA OTKNOHEHWA A0MKHN CODMQAATLCR BO Bpems axcruyataipsd. [onycsy Ha yxnanxy AomkHbi ObTh yxasarl B RPOEKTHON AOKYMEHTALMA
Ha PENbCOBbIA MYTh

2 Mamepetnm OTKNOHEHHI P, ¥ P, BLINOHSIOTCS Ha BCEM YHACTKE BO3MOXHOTO ABIKEHMA KPaKa Yepes uKrepsans e Honee S M.

3 Mpu vamerexn Temneparypsl #a 1070 aonyex Ha 3a30p P nametneres Ha 1,5 mM. Hanpumep, 3330p nou Temneparype 20°C nosxeH Obim ymeHbLLeH 20 3 MM.

4 OTxnoHeHMa AN PENLCOBLIX MTYTEN KOR0BLIX XPaHOR NPOAETOM Oonee 30 M NPHHUMAIOTCR NO HOPMAM IR MOCTOBLIX NeperpyxarTencH.
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Cnucok
MCNONb3OBAHHOM NUuTEepaTypbl

1. IIpaBuAa TEXHUYECKON 3KCIAYATAL[HH SAEKTPH-
YeCKUX CTaHIUN U ceTer Poccuiickoii Pepepa-
nuu ([1T3). — M.: CI10 OPI'POC, 2003.

2, 'OCT 8509 —93. YroAk#u crarbHBIE ropsiueKkarTa-
Hble paBHOIIOAOYHLIe. COpTaMeHT.

3. TOCT 380 —94. Craab yraepoAHCTasi OOLIKHOBEH-
HOro Kauecrtsa. MapkH.



CogepxxaHue

1 OBLUME NONOKEHUSR ... vees s oees oo

2 UIMEPEHWE OCAAKWU OYHAAMEHTOB ..o,
2.1 O6vexThl gnst HAONIOAEHUIA 38 OCAAKON QYHAAMEHTOB .............
2.2 VICXONHBIE PEINEPDBE ..vvvvvvvevrrriirieeeeerrerrannseesrerersinmnsasssssesnns
2.3 OcanouHbie REPOPMALMOHHLIE MAPKM .....vvvverirvreiinrereeereneereees
2.4 Nameperue ocanku (nedopmauui) GyHAIMEHTOB ...................
2.9 [eoMeTnUecK0e HUBEIMNOBAHUE .. .vvvvveirveceerrrereriiereennnresennes
2.6 06paboTka Matepnanos reOMETPUHECKOro

HUBENNPOBAHUR M OTHETHOCTD ..vvvvereeererivrrereriereseesinrnneerseesinns
2.7 TnapoCTaTNECKOR HUBENMUPOBAHUE .....ovvvvvnniiievenieeerinirernrenne

3 UBMEPEHUE EDOPMALIMW CTPOUTENBHbBIX

KOHCTPYKUIMU ..ot ees s ersre s e sa b smnees
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