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Beoautca B gencteune ¢ 15 ceHtabpa 2001 r.
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Paspa60TaHo n BHeceHo OTaenom rasoBoro Haa3opa

1. O6nacTtb npumeHeHUA

Hactoawasa WHCTpyKuMa No OMarHOCTUPOBAHUKD TEXHUYECKOro COCTOSAHUSA
NOA3EMHbIX CTallbHbIX ra3onpoBogoB (Aanee - MHCTpyKumsl) ycTaHaBnueaeT BuAabl U
NopAaoK NpoBedeHNs MarHoCTUPOBAHUA, OCHOBHbIE KPUTEPUM OLIEHKU TEXHUYECKOrO
COCTOSIHUA ra3ornpoBoLOB, NpedycMaTpuBaeT MEeTOOMKM pacdeTa OCTaTOYHOro Cpoka
cnyx0bl rasonpoBo4oB MO WUCTEYEHUM HOPMATUBHOW CpoOKa CyXObl U B ApYyrux
criyyasx.

MHCTpyKuna yctaHaBnuBaeT TpeboBaHWA MO MPOBEAEHUID TEXHUYECKOro
AMarHoCTMPOBAHUA NOA3EMHbIX CTallbHbIX ra30nNpoBOAO0B, N0 KOTOPbIM NPUPOAHLIN ras
no NOCT 5542 TpaHcnopTupyeTcsl ¢ M30bITOYHLIM AaBrieHnem He bonee 1,2 Mla u
CKMXEHHbIN yrnesogopogHbit raz no NOCT 20448 ¢ n3ObITOYHLIM OaBfiEHNEM He
oonee 1,6 Mla.

K rasonpoBogam, Ha KOTOpble pacrnpocTpaHsaTcss TpeboBaHMA HacTosiLEeNn
MHCTpyKUMK, OTHOCATCA MoA3eMHblE MEXNOCenkoBble W  pacnpegenuTenbHble
rasonpoBofbl U NoA3eMHas YacTb BBOAOB, NMOCTPOEHHbIE U3 TPYD, N3rOTOBMEHHbBIX U3
MarnoyrnepoaucTbiX Mapok cTanen.

2. MCHOHb3yeM bleé NOHATUA

Ana uenen Hactosiwen WHCTPYKUMM WCNOMb3YOTCA crnegyrowme OCHOBHbIE
MNOHATUSA:

MasonpoBoa - 4acTb rasopacrpefeniresibHon CUCTEMbI, COCTOALMA U3
TpybonpoBoada ANA TPAHCMOPTUPOBKA NPUPOLHOIO UMM CXMXKEHHbIX YrieBoAOPOAHbIX
raso., 3a UCKITHOYEHNEM COOPYXXEHUN N YCTPOWNCTB, YCTAHOBMEHHbIX HAQ HEM.

YyacTok rasonpoBoga - 4aCTb UM BECb ra3onpoBo/, NOCTPOEHHbLIN NO OAHOMY
MPOEKTY U UMEKLLMA OANHAKOBbIE OMaMeTp W TOSWMHY CTEeHKM Tpyb, mapky crtanu,
TMN M30MSuUMM, MeTOAbl 3aWuTbl OT KOPPO3WMM, CPOK YKMagku B FPYHT M BBOA B
akcnnyataumio IX3.

ABapua - paspylleHue COOpYXeHUn wn (Unn) TEXHUYECKNX YCTPOWCTB,
NMPUMEHAEMbIX Ha ONacHOM MPOU3BOLACTBEHHOM OObEKTe, HEKOHTPOSIMPYEMbIA B3PbIB
n (Mnn) BIBPOC OMacHbLIX BELLECTB.

TexHnyeckoe pauarHocTMupoBaHuWe rasonpoBoga (AnarHocTMpoBaHue) -



onpeneneHne TEXHUYECKOro COCTOSIHMSA ra3onpoBoda, MOUCK MEeCT U onpeaerieHne
NPUYMH OTKA30B (HeucnpaBHOCTEN), a TaKKe onpeaeneHne ero TeXHUYEeCKoro
COCTOSIHUA.

TexHM4yeckoe COCTOSIHME rasonpoBoga - COOTBETCTBME OAHOMY M3 BUOOB
TEXHWYECKOrO COCTOSIHUSA B [aHHbI MOMEHT BpeMeHW (MCnpaBeH, HeucnpaseH,
paboTocnocobeH, HepabotocnocobeH), onpegensieMoe MNO CPaBHEHUIO WCTUHHbIX
3Ha4YeHW napameTpoB ras3onpoBoda C YCTAHOBMEHHbIMW HOPMATUBHO-TEXHUYECKOWN

AOKyMeHTaunen.

BbaszoBbin wypcd - MecTO Ha yvacTke rasonposoga, KoTopoe
npegnonoxmtenoHo bGyaeT HaxoguTbCs B Haubonee  TAXeNblX — YCNOBUSAX
aKkcnnyartaumu.

NpepnenbHoe cocTOsiHME rasonpoBofa - COCTOsIHME rasonpoBoga, npu
KOTOPOM ero pfanbHenwas akcnnyaTaumss HegonyctuMa W BOCCTaHOBSIEHWE €ro
paboTOCNOCOBHOro COCTOSAHMUS HEBO3MOXHO, UCXOAA U3 TpeboBaHUM NPOMBbILLSIEHHOM
besonacHocT, JNnMBO ero pganbHenwas akcniayataumsas U BOCCTaHOBIIEHWE
paboTOCNOCOBHOrO COCTOSIHUA  HeuenecoobpasHbl, UCXoast W3  9KOHOMUYECKUX
Kputepues.

Cpok cnyx6bl rasonpoBoAda - KaneHgapHasa  NpPOAOSIKUTENbHOCTb
aKkcnnyataumm OT Hadarna akcniyaTtauuu rasonposoga unm ee Bo3obHOBNEHUS nocne
peMOHTa 4O nepexoda B npeaesibHoe COCTOAHME.

OcTtaTOuYHbIM CpPOK CnyXObl rasonpoBoga - pacyeTHas KaneHgapHas
NPOLOSMKUTENBHOCTE  JKCMNSlyaTaumMm rasonpoBoga OT MOMEHTA KOHTPONs  ero
TEXHNYECKOro COCTOSAHMSA 0 nepexoa B npefenbHOe COCTOSHME.

HanpsikeHHo-pedopmupoBaHHoe coctossHme (HAOC) rasonpoBopa -
COCTOsIHME, MpW KOTOpPOM B MeTanne Tpyd rasonpoBofa BO3HWKAOT BHYTPEHHWE
HanNps>XeHWs, Bbl3BaHHblE BO3AENCTBMEM BHELIHUX W BHYTPEHHUX Harpys3ok u
BO3OENCTBUN.

HedekTHbIM (aHOManNbHbIN) Yy4YacTOK rasonpoBofa - HECOOTBETCTBME
yydacTka rasonpoBofa YCTaAHOBMIEHHbIM HOpMaM, B TOM 4uClie UMELUI
KOPPO3NOHHbIE  MOBPEXAEHUHA, U3MEHEHWE  TOSMWMHbI  CTEHKM  Tpybbl, wunu
NCMbITbIBAOLLMIA MECTHOE MOBbILLEHHOE HaNPsXXeHNe CTEHKN TPyObI.

JKcnnyaTtauMoHHasa opraHusauusa rasopacnpegenutenbHon cetn (FPO) -
cneunannanpoBaHHas opraHmsaum4, ocyLlecTBnsoLwas aKcnnyaTaumio
rasopacnpenenurenbHoOn ceTn, N okasblBatowasi yCryru, cBsisaHHble ¢ nogaden rasa
noTpedbutenam n nx obcnyxmBaHmem. JKCniyaTaumoHHOW opraHmsaumen moxeT 6biTb
opraHmsaumsa - CcobCTBEHHUK 3TOW ceTn, Nnbo opraHuM3aums, 3aknuuBlLIad C
opraHusaumen - CO6CTBEHHMKOM CETU AOroBOP Ha ee 3Kcnnyatauumto.

3. O6wme nonoxeHus

3.1. OnpegeneHne TeExXHUYECKOr0O COCTOSAHWA ras3onpoBodoB C paboyvvm
AasneHvem rasa =< 0,6 Mna v y4yacTKOB 39TMX rasonpoBOAOB MpU OOCTUXKEHUN
HOPMATUBHOIO CpoKa CnyX0bbl, [AOSMKHO OCYLIECTBNAATECA B COOTBETCTBUM C
TpeboBaHuamu MNb 12-368-00, 3a UCKNHOYEHMEM ra3ornpoBOAOB:

- TMPOMOXeHHbIX B rpyHTax |l TMna npocagoyHOCTU, 4Ype3MepHo W



CUJTbHOMYYUHUCTBIX FPYHTax B 30HE CE30HHOro rnpomep3aHnsa 6e3 OTCbINKN NecyaHbIM
PYHTOM, BEYHOMEpP3SibIX rpPyHTax Ha Yy4dacTkax WX OTTamBaHWUA, OEUCTBYHOLINX
OMOSI3HEN, TEeppUTOPUAX, Ha KOTOPbIX 3a BpeMsA SKcnnyataumn 3adpUKCUPOBaHbI
3emneTpsceHus curnomn 6 6annos n bonee, N NPOM3BOAUIUCHL FOPHbIE pa3paboTky,;

- Ha nepeceYeHnsax ¢ NoABOgHbIMUY NepexogamMun Npu MEXXeHHOM ropu3oHTe 75 M
n boree U NpM MeHbLIEN LIMPUHE, €Crin N0 NPOAOSHKUTESNIbHOCTU MOATOMNSIEHNS U
AOCTYMNHOCTU He npeacTaBriieTcd BO3MOXHbIM BOCCTAaHOBUTL ra3ornpoBoi MeHee, Yem
3a CYTKM;

- NpOsiIBIeHMs1 aHoManuiM B npouecce 3Kcniyataumm (BCnyuvMBaHue WU
nckpusneHue Tpybonposoga 6onee HOpMaTUBHOIO, HEOL4HOKPATHblE NPOAOSIbHbIE U
nonepeyHble nepemMelleHuns, ymeHblwenns 0o 0,6 M n MeHee rnybuHbl 3anoXeHus B
MecTax OBWXEHUS TpaHcropTa M OpYyrux crny4dadx no peweHuio 3KcrnyaTtupyroLen
opraHusauun).

OcTaTouHbIN  CPOK  CNyXbbl  TakMx  rasonpoBOL4OB  yCTaHaBMBaEeTCS
aKcnnyaTaumoHHOW opraHusaumen. lNpn HanuumMm BbISBNEHHbLIX YYaCTKOB KOPpPO3uu,
CPOK cny0bl onpeaensieTcs NoBepOYHbIM pPacyHeTOM OCTATOYHOW TOSMLWMHBLI CTEHKM
rasonposoga.

3.2. OcTaTouyHbIN CPOK Cry>Obl ra3onNpPoOBOAOB YCTaHABNINBAETCS OpraHu3aumnen,
NpoOBOAUBLLEN [OMArHOCTUPOBaHWE Ha OCHOBE OUEHKM TEeXHUYECKOro COCTOSHUSA,
yCrnoBuM 3Kcnnyataumm, kKadectBa paboT Mo BOCCTAHOBIEHUMIO paboTocrnocobHOro
COCTOSAIHUA ra3onposoaa.

3.3. OnpegerneHve TEXHNYECKOro COCTOSHUSA rasonpoBoAOB Mocne MNpoAasieHus
HOPMAaTUBHOIO CpoKa CnyXbbl [OMKHO MpoBOAUTLCS B OObEME U B CPOKM,
ycTaHoBneHHble b 12-368-00.

3.3. B 3aBMcuMOCTM OT cpoka cry>0bl rasonpoBoaa, YCIIOBUW ero akcnsyataumum
N TEXHNYECKOrO COCTOAHUSA MpeaycMOTpeHbl criegyrowme Buabl ANarHOCTUPOBaHUA:
nnaHoBOe N BHeoYepenHoe.

3.4. [lnaHoBOe AwnarHoOCTUpoOBaHME OCYLLECTBAAETCA Npu  OOCTUXKEHUU
HOPMAaTMBHOIO WNU MO WCTEYEHUU MPOASIEHHOro Mo pesynbTataMm npeabiayLlero
ANarHOCTMPOBaHUA CpoKa Cnybbl rasonposoaa.

3.5. BHeoyepeHoe anarHoctmpoBaHuMe NpoBOAUTCS B Cny4vasx:

- nepeBoda rasornposoga Ha 6onee BbICOKOE [aBrieHMe C NOATBEPXOAEHUEM
pacyeToM BO3MOXXHOCTW TaKoro nepesoaa;

- BO34EeNCTBUSA HeBNaronpuUATHbIX BHELLUHUX (PAKTOPOB, KOTOPblEe MNPUBOOAT K
aedopmMaumm rpyHTa, BbiBOASALLEN ras3onpoBof 3a npeaeribl HopMaTMBHOIO paguyca
ynpyroro n3rmda (ecnn R<500 D, rge D - Hapy>HbI AnameTp rasonpoBoaa);

- nocne 3eMreTpsaceHnsa cunom caeblwe 6 6annos.

3.5. Ona nony4vyeHua uH@opmaumm O AWHAMUKE WU3MEHEHUS XapaKTepUCTUK
CBOMCTB MeTanna W U30MSUMOHHOINO MOKPbITUS, HeobxoaumblX ONs  pacdeTa
OCTaTOYHOro Cpoka cnyxbbl rasonposoga, Heobxogumo npegycmaTpuBatb OIS
CTPOSILLMXCA rasonpoBogOB B MecTax C Hauboree TaXernbiMU  YCrOBUAMM
akcnnyataumm ycTponcTBo ©6asoBbIX LWYpdOB: - Ha cTagum cTpouTenbcTtBa. [ns
AEUCTBYIOLWMX ras3onpoBoAOB - B MNpouecce OUarHOCTUPOBaHWA, B TOM Yucne B
MecTax, NpegyCMOTPEHHbIX NYHKTOM 4.4.3 HacTosAwen MHCTpyKuun.

KoHkpeTHble mecTa 6a30BbIX LLYpPdOB N UX KONMYECTBO crieqyeT onpeaensTb:

- ONg BHOBb COOpY)XaeMblX MOA3EeMHbIX rasornpoBodoOB - B COOTBETCTBUMU CO



CTPOUTENbHLIMW HOPMaMUN U MpaBuamu;

- NpuW npoBedeHUM NMNaHOBOIMO WM BHEOYEepedHOro AuarHoCTUpoBaHWA ONA
AEeNCTBYIOLWMX rasonpoBogoB - B MNpedyCMOTPEHHOM Mpu COOPYXEHUU mMecTe OnAd
wypda (wypcoB), B KOTOPOM MO pesynbTatam LUarHOCTUPOBAHUA rasonpoBofa
YCTaHOBNEH MUHMMarbHbIA CPOK CIY>Obl (MPU HECKOSbKUX Wypdax), - B KonmyecTee
ogHoro ©asoBoro wypdga Ha y4acToK rasonpoBoga W3 OA4HOW napTum  Tpyo,
He3aBUCUMO OT NPOTAXKEHHOCTN yYacTka U Ha3Ha4YeHus.

- NpuW npoBedeHUM NMNaHOBOIMO WNM BHEOYEepedHOro AuarHoCTUpoBaHWA ONA
AEeNCTBYIOLWMX rasonpoBodoB, W NpU  OTCYTCTBUS# NPEeayCMOTPEHHOro  npu
coopyxeHun 6a3oBoro wypda, - B No6OM BCKPbITOM Npu TEXHNYECKOM obcrnenoBaHnm
MecCTe - B KONM4eCcTBe OAHOro Ha AMarHoCTUPYeEMbI y4acTOK U3 O4HOW napTuu Tpyo,
He3aBUCUMO OT NPOTAXKEHHOCTN y4YacTka U Ha3Ha4YeHUs;

[na BBOAOB rasonpoBoAoB NPOTsXeHHocTbio A0 200 M npegycmaTtpuBaTth
basoBble Wypdbl He TpebyeTcs.

Ecnu Ha gencteyloleM yyactke rasonpoBoga 06as3oBbiv Wypd OTCYTCTBYET, a
no pesynbTatam OecwypdoBoro obcnegoBaHns ero TEXHUYECKOro COCTOSIHUA He
TpebyeTca BCKPbITUS rpyHTa (LWYypdOoBOro AMarHoCTMpOBaHus), pasMeLleHne 6a3oBoro
Wwypdba cnegyeT npegycMaTpmBatb HA OAHOM M3 caMblX HEGNAronpuATHLIX y4acTKOB
No YCNOBUAM 3KCnlyaTtaumm 1 BO3LENCTBUIO BHELLHUX pakTOpPOB, B TOM YUChe:

B MecTax, npuBeaeHHbIX B N.4.4.3;
HanM4yms rpyHTOB C BbICOKOW arpeCcCUBHOCTBLIO, BryaaroLwmx TOKOB U aHOOHbIX

30H,

nepecevYeHnin C UHXEHEPHbIMU KOMMYHUKAUMAMWN KaHaTbHOW NPOKIagKu;
NOBOPOTOB ra3onpoBOAOB M BbiXo4da UX N3 3eMJSN;

Hann4na OTKas3oB, 3a(PUKCUPOBAHHbLIX MNPU NPegLecTBYLWMX MNpoBepKax,
obcnenoBaHUsIX 1 aBapusiX.

3.6. B 0asoBbix wWwypgax CTpPOUTENLHOW oOpraHusaumMen OOSKHbl OblTb
onpeaeneHbl akTUyeckme HavarnbHble XapakTepUCTMKN ra3onpoBoa:

- Hanuuusa O0TKa30B, 3adUKCUPOBAHHbLIX MPU MpenLlecTBYOLWNX NpPOBeEpKaXx,
obcnenoBaHUsIX 1 aBapusiX.

3.7. B 0asoBbix wWwypgax CTPOUTENLHOW oOpraHusaumMen OOSKHbl OblTb
onpeaeneHbl akTUyeckme HavarnbHble XapakTepUCTMKN ra3onpoBoa:

- ona metanna Tpyb - BpeMeHHOe CONpOTUBIIEHWE, NMpeaen TekyyecTn u npu
TONWMHE CTeHKM 5 MM u 6Bonee - ygapHas BS3KOCTb, MOSlyYEHHble MO AaHHbIM
cepTumkaToB 3aBOAOB - WU3rOTOBUTENEN UMNKU NPU UX OTCYTCTBUM - MO pesyfibTaTtam
nadopaTopHbIX NCMbITAHWUM;

- ONS M30MAUMOHHOIO MOKPbITUA - NEPEeXodHOe COMpPOTUBNEHNE N NapaMeTpbl,
XapaktepuayrLwime aaresmio.

YKa3aHHble XapaKTePUCTUKM OOSMKHbI ObiTb 3apUKCUpoBaHbl B CTPOUTENBHOM U
TEXHUYECKOM JKCMyaTaumoHHOM nacnopTax rasonposoga (npunoxeHue A).

3.8. PekomeHaoyeTca coBMmellaTb  OMArHOCTMPOBaHME C  TEXHUYECKUM
(npnbopHbIM) 06CNegoBaHNeEM rasonpoBOAOB.

Mpn anarHoCTUpoBaHUM MOTYT ObITb WMCMOMb30BaHbl AaHHblE TEXHUYECKOro
obcnenoBaHus ra3onpoBoaa, CPOK NPoBeAEeHUs1 KOTOPOro He npeBbiwaeT 1 rog.

3.9. B cniyyae, korga B pesynbTaTe 06cregoBaHus HeNMb3a OAHO3HAYHO caenaTtb
BblBO4 O BO3MOXHOCTW [JanbHenwen aKcnayatauum unm HeobxoauMoCTU 3aMeHbl



rasornposoaa, ana  gonoJfiHUTEsNbHOro obcnepoBaHus MOXeT npmBIieKaTbCA
JKCNnepTHasa opraHn3aumd, nmerowad CooTBeTCTBYHOLLYH JIMLEH3UIO.

4. AnarHocTtupoBaHue

4.1. NnaHoBOE N BHEOYepeaHOe AnarHOCTMpPOBaHUE NPOM3BOAUTCA B ABa 3Tana
- Be3 BCKpbITUS rpyHTa (becluypdoBoe) 1 wypdoBoe.

AHanus pesynbTaTtoB guMarHocTMpoBaHus, nposoanmbln PO, ocyliecTtensieTcs
Komuccuen c¢ odgopmneHmeMm akTtoB (npunoxeHne A, bB). AHanus pesynbTatoB
ANarHoCTUpOBaHus, NPOBOOMMBIN 3KCnepTHOM opraHusaumen, NMetoLLEN
COOTBETCTBYIOLLYK JNULEH3NIO, OCyllecTBNAeTCca B MNopsake, npegycMOTPEHHOM
MpaBunamn npoBefeHna 3KCrnepTuU3bl MPOMbILLIIEHHON Ge3onacHoCTU (yTBepXOeHbl
NocTaHoBneHnem [ocroptexHansopa Poccum ot 06.11.98 r. N 64, 3apernctpnpoBaHbl
B MuHtocTe Poccumn 08.12.98 r. per. N 1656).

[dnarHocTupoBaHue rasonpoBoda MNPOBOAUTCA B MNOCenoBaTeNbHOCTMH,
npenCcTaBfEHHON Ha PUCYHKe 1, 8 UMEHHO:

- aHanuM3 TexHM4YecKonM [OOKyMeHTaumm (NPOEKTHOW, CTPOUTENbHOW U
aKcnnyaTtaumoHHoON);

- paspaboTka nporpamMmbl AMarHOCTUPOBaHWA rasonpoBoga 6e3 BCKpbITUSA
rPYHTA;

- MarHocTnpoBaHne 6e3 BCKPbITUS TPYHTA;

- AMarHocTnpoBaHne B 6a3oBOM LWYpQeE;

- paspaboTka nporpaMmmbil LLYypdOBOro ANarHoCTUpOBaHUS (npwn
HeobxoanuMoCTH);

- AMarHoCTMpoOBaHWe No nporpamme LWypdoBOro AnarHoCTUPOBaHUS;

- onpeaerieHne TEXHUYECKOro COCTOAHUS;

- pacyeT OCTaTO4HOro CpoKa CryX0bbl, Bblgaya 3ako4eHns.

4.2. AHanm3 nNpPOEKTHOW, CTPOUTESIbHOM W 3KCMSyaTauMOHHOW AOKyMeHTauum
OCYLLECTBISAETCA MNyTEM W3YyYEHUS BCEX CBELEHUA O TEXHUYECKOM COCTOSAHUN
rasonpoBofa B 06bemMe gaHHbIX, MPegyCMOTPEHHbIX TEXHUYECKMM AKCMyaTaunoHHbIM
nacnopToM Nog3eMHOro rasonposoga (npunoxexHue A).

B cnyyae HecooTBETCTBUA CYLLECTBYHOLLErO 3KCMIyaTauMOHHOIO TEXHUYECKOro
nacnopTa Mo COAEpPXaHW C nacrnopToMm, MNpuBeAEHHbIM B MNpUAoXeHun A, OH
AO0NonHAeTca HegocTarowmMmm oopmMmamm 1 gaHHbIMWN.

Ha ctagum aHanusa TexHU4ecKoM AOKyMeHTauuu npocriexuBaeTcss gMHamuKa
N3MEHEHNSA  3alUUTHBLIX CBOMCTB U3OMAUMOHHOIO MOKPbITUSA, pPeXuMMbl paboTbl
YCTPOWCTB  3IEKTPOXUMUYECKOM  3alUMTbl, XapakTep MOBpeXOeHUA W  aBapun
rasonpoBofa, BbIABNEHHbIE NPU KCNyaTaunm N B pesynbtate MniaHoBbIX NPUOOPHbIX
obcnenoBaHUN.

PesynbTaTbl aHanmsa obobLarotca n opopmMnaroTca aktoM (npunoxerHune b).



AHaM3 TEeXHUUYECKOM IOOKYMEHTaluM
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Pl'lcyHOK 1 - Cxema nnaHoBOro ANarHoCctTupoBaHuAa noAa3emMHbIX rasonposoaoB

4.3. dnarHocTtnpoBaHue 6e3 BCKPbITUA FPyHTa

Mporpamma pgmarHocTMpoBaHus 6e3 BCKPbITUSI TPyHTa COCTaBfisieTcs Mo
pesyrfibTataMm aHanu3a JOKyMeHTauuu 1 BKITYaeT cregyowme pasgensi:

- BbIOOp TEXHMYECKNX CPeAcTB OMarHOCTUPOBAHNA N3 NEepPeYHsl, NPUBELEHHOIO B
pasgerne 9 HacTosawen MHCTpyKuuu;

- NpoBepKa Ha repMeTUYHOCTb B COOTBETCTBUM C NOPSAAKOM, NpeayCMOTPEHHbLIM
nogpasgenom 3.3 MNb 12-368-00.

- npoBepka AP@PEKTUBHOCTM paboTbl IMEKTPOXUMUYECKOM 3awmTbl (B
cooTBeTcTBUM C 1B 12-368-00, NOCT 9.602);

- npoBepka cocToAHuA un3onduumn (B cootsBeTctBum ¢ b 12-368-00, TOCT
9.602), B TOM 4YUCSE€ HaNNYNA CKBO3HbIX MOBPEXAEHNA U30NALMUK;

- BbIFBMEHME Y4acCTKOB rasornposoda C aHoMmanuamu metanna Tpy6 (npwm
Hanuunn nHaukatopa gedektos n HanpsxeHun (MOH) (npunoxeHue B) unu gpyrumm
npubopamn  (TEXHUYECKUMM  YCTPOMCTBaAMMK), pPa3pPELUEHHbIMU K  MPUMEHEHUIO
YCTaAHOBIMEHHbIM  MOPSAAKOM, MNO3BOMNAKWMMN  OUCTAHUMOHHO  BbIABUTbL  MecTa
KOPPO3NOHHbLIX WM WHbIX MoBpexaeHun Tpyb, a TakkKe yyacTKM MOBbIWEHHbIX
HanNpPs>XXeHWn rasonpoBoaa);

- onpegesieHne KOppo3MOHHOM arpecCMBHOCTU FPYHTa M Hanuuusa 6nyxxaaromx
TOKOB Ha Yy4yacTkax C Haumbornee HebnaronpusTHbIMWU YCOBUAMW MO  3TOMY
nokasarento, 3aoMKCMPOBaHHbLIX NPU NpPeaLecTBYOLWMX NPOBEPKaX.

Mo nony4veHHbIM pesynbTaTaM guMarHOCTUMPoBaHUA 6e3 BCKPbITUS COCTaBIISIETCS
akT (npunoxenus N 1 npomsBoanTCs LWYpdOBOE OMArHOCTMPOBaHME rasonposoja B
b6asoBom wypde. lNpn HeobxogumocTn paspabaTbiBaeTcs nporpamMmma 3aknagku
AONONHUTESNBHbIX WYypdoB (Nporpamma wypgoBoro AMarHOCTUPOBaHNS).

4.4, WypdcoBoe anarHocTnposaHue

4.4.1. Ecnn B AeNCTBYHOLLEM ra3onpoBoge oTCcyTCcTByeT 6a30BbIv Wypd), MECTO
basoBoro wypdga Bblbupaetca B OOHOM U3 MecT O0bOHapyxeHua Haubonee
3HaYMTENbHOM aHoManuu MeTanna WM CKBO3HOIO MOBpPEeXAeHUd un3onaumm wu
OAHO3HA4YHO B Crly4ae Mx coBnageHusa (Kputepuem, NoATBepXaalLlwmMM Hanmyine Mect
aHomanun metanna, ana WOH asnsetca Bcnneck napameTpoB MarHUTHOroO noss
bonee, yem Ha 20% no cpaBHEHMIO C POHOBLIM 3HAYEHNEM).

B cny4yae, ecnu Ha gmnarHoCTMpyeMOM y4yacTKe rasornpoBofa yKa3aHHbIX Bbllle
OTKITOHEHUN He oBHapyXeHo, MecTo 6a3oBOro wypdga BbidbMpaeTcsa No pesynbrTatam
aHanusa TexHM4ecKon AoKyMeHTaumm ¢ yyetom TpebosaHmin n.3.5.

OCHOBHbIMU KPUTEPUSIMU HEODXOANMMOCTU pa3paboTkM nporpammsbl WypgoBoro
ANarHoCTUPOBaHUSA SABMSAIOTCA: yTedka rasa, coBnageHwe mnokasaHun npubopos
npoBepkn coctosiHna unsonsaumm (AHMA, AHTIIA v gp.) ¢ nokasaHusimu npubopos
onpeneneHna aHomanun metanna (MOH v gp.), pesynbtatbl aHanuMsa TeXHUYECKOW
AOKYMeHTauun 1M coBnageHue noBpexaeHnn M30MAUNMOHHOIO MOKPLITUA C MecTaMu
BbICOKOW arpeCcCUBHOCTU rpyHTa, Hannume 6ryxaaroLmx TOKOB.

Mpn otcytcTBUM npubopa Ona obHapyXeHus aHomanui B MeTanne Tpyb u
yKa3aHHbIX Bbllle OTKIIOHEHU, B TOM YUCIe OTKa3OoB B Mepuo akcniyarauuu, Mmecrta
lWwypdoBaHMa M UX KONUYECTBO crieadyeTt npegycmartpmeatb B cooTtBeTcTBumn C [1B



12-368-00, kak npu npubOpHOM TexHu4Yeckom obcnefoBaHUN  OENCTBYIOLWMX
noa3emMHbIX rasonposogoB. Cpok cnyxbbl B 9TOM cfnydae mnpuHUMaeTcs Mo
pesynbtatam obcnegosaHnda B Wypde, B KOTOPOM YCTAHOBNEH MWHMMaIbHbIA CPOK
cnyx0bl Tpybonposoaa.

4.4.2. MNporpamma WwypoBOro AMarHoOCTUPOBaHNA BKITHOYaET:

- U3MepEeHUE NONAPU3aLNOHHOIo 1 (MNK) CyMMapHOro noteHuMana,

- onpegerieHne BHeLWHero snaa, TonwyHbl U CBOUCTB U30SALUMOHHOIO NMOKPbLITUSA
(nepexogHoe conpoTMBREHNE, aaresus);

- onpegeneHve COCTOSIHUS MOBEPXHOCTM MeTanna Tpybbl (KOPPO3NOHHbLIE
NOBPEXAEHNSA, BMATUHbI, PUCKN U T.M.);

- KOHTPOSfb reoMeTpu4ecKMx pasmepoB TpyObl (HapyXHblM guameTp, TOonwuMHa
CTEHKW) NPU HaNU4Ynn KOPPO3MOHHbIX MOBPEXAEHUN;

- onpegernexHve Bnga M pasmepoB AedeKToB B CBapHbIX WBaX (MOHTaXHbIX U
3aBOACKMX), €CfM OHW nonanu B 30HY LwWypda, M npu ocmoTpe OB6HapyXeHbl
OTKITOHEHUSA OT HOPMATUBHbIX TPebOBaHUN;

- onpegesieHne KOppo3MOHHOM arpecCMBHOCTU FPYHTa M Hanuuusa 6nyxaaromx
TOKOB;

- onpegeneHve  aKTUYECKUX 3HAYEHUA  BPEMEHHOro0  COMPOTUBIIEHUS
(curma_Bd), npegena Tekydectn (curma_Ttdp), npu TonwmHe cteHkn 5 mm n 6onee -
yoapHon Baskoctn* KCU (anbda_Hd) metanna, napameTtpos HOC B konbLeBOM
HanpasneHuu.

4.4.3. MexaHuyeckne u BA3KOCTHble cBonctBa Metanna u HOC Tpy6,
npuesegeHHble B N.4.4.2, cnegyeTt onpegendaTb U yYnTbiBaTb NPU Ha3Ha4YeHUM Cpoka
cnyx06bl ona rasonpoBogoB AasreHnem csbiwe 0,6 MMMa, a Takke He3aBUCMMO OT
AaBreHns Onsa y4acTKOB:

- TMPOMOXeHHbIX B rpyHTax Il TMna npocago4yHOCTU, YpPEe3MEpPHO W
CUJTbHOMYYUHUCTBIX FPYHTaxX B 30HE CE30HHOro npomMep3aHnsa 6e3 OTChINKKU NnecyYaHbIM
PYHTOM, BEYHOMEpP3SibIX rpyHTax Ha yyacTkax WX OTTauBaHuA, OENCTBYHOLMX
OMOSI3HEN, TEeppUTOPUAX, Ha KOTOPbIX 3a BpeMsA SKcnryataumn 3adpUKCUPOBaHDbI
3emneTpsiceHnst cunoun 6 6annos n donee, UM NPOU3BOANIIUCHL FOPHbIE Pa3paboTKu;

- Ha nepeceYeHnsax ¢ NoaBoaHbIMU NepexogamMu Npu MeXXeHHOM ropu3oHTe 75 M
n 6onee M Npu MEHbLUEN LWNPUHE, €ClN NO NPOAOSIHKUTENBHOCTU MOATONNEHUS N
AOCTYMNHOCTU He NpeacTaBndeTca BO3MOXHbIM BOCCTAHOBUTL ra3onpoBo MeHee, YeMm
3a CYTKM;

- MposBNEHMsT aHoManuM B Mpouecce aKcnnyataumm (BcnydmBaHue W
nckpmeneHne Tpybonposoga Gonee HOPMATUBHOIO, HEOL4HOKpPATHbIE MPOOOSIbHbLIE Y
nonepeyHble nepemelleHunsi, ymeHboleHns 0o 0,6 M 1 MeHee rnyOuHbl 3anoXeHusl B
MecTax OBWXEHUS TpaHcropTa M OpYyrnx crnydasax no peweHuio aKcnnyaTtupyroLwen
opraHusauun).

4.4.4. o pesynbtatam WypdoBOro AMarHoCTMPOBaHUS:

- cocTaBngaeTcs akT no popme 5 (npunoxenusa [);

- NpY HEOBXO4MMOCTU MPON3BOANTCH PEMOHT;

- N0 KpUTEPUAM nNpefenbHoOro COCTOSHWUA, npuBedeHHbIM B pasgene 5
HacToswen WHCTpyKuMn, nNpouM3BOAUTCS pacydeT OCTaTOYMHOro Ccpoka Cnyxb6bl
rasonpoBoja B COOTBETCTBUM C pasferioM 6 n npunoxeHvem E.

4.5. BHeo4yepegHoOe AnarHoCcTMpoBaHne



PO ycTaHaBnuBeaer:

- HeobxoAUMOCTb BHEOYEpPEeOHOro AMarHoCTMPOBaHUS - C y4eToM TpeboBaHui
n.3.4.;

- obbem paboT nNo BHeoYepeaHOMY LMArHOCTUPOBAHWUIO - B 3aBUCMMOCTWU OT
BblDOpa KpuTepueB NpenenbHOro COCTOSHMS, MO  KOTOPOMY onpegensieTcs
OCTaTO4HbIA CPOK CNYXDbl COrfacHO HacToALen MHCTPYKUMK;

- CPOKW NpOBEAEHUS 04epeaHOro ANarHoCTUPOBaHUS - UCXOAA U3 pesynbTaToB
npubopHoro obcnenoBaHus.

5. OnpepeneHne TeXHUYECKOro COCTOSIHUA ra3onpoBoAa U peKkoMeHaauum no
noaaep)XaHuio ero B paboTocnoco6HOM COCTOSAHUM

OnpepeneHne TeXHMYECKOro COCTOAHUS ras3onpoBOLOB MNPOBOAUTCS MyTEM
CpaBHeHNA aKTUYECKNX 3HAYEeHUN nNapamMeTpoB TEXHUYECKOrO COCTOSIHMS C
KPUTUYECKUMU 3HAYEHUSMUN COOTBETCTBYIOLLNX NapamMeTpoB NpeaenbHOro COCTOAHUS.

5.1. OnpegeneHne 3hpdekTUBHOCTM pPaboTbl SNEKTPOXMMUYECKON 3alLUTbI
(3X3)

5.1.1. TpeboBaHna k OX3 n MeTOoAbl KOHTPONS onpenendiTcs pasgenom 5
"TpeboBaHUs K afeKTpoxummuyeckon 3awmnte n metoabl koHTponsa" TOCT 9.602, INb
12-368-00 u "MHCTpyKumen no 3sawmTe ropoacKkux nopsemHblix TpybonpoBogosB OT
3MEKTPOXMMNYECKON KOpPO3nKn'.

5.1.2. OueHka cocTosiHMs OX3 y4acTka rasonposofa OCYLUECTBSETCS Mo
criegyrowmm napameTpam:

- 3aLlUMLLIEHHOCTb y4yacTKa rasonpoBoa no NpoTAXEeHHOCTHU;

- 3aLlMLLIEHHOCTb yyacTKa rasonpoBoja Nno BpeMeHM.

5.1.3. 3awmLeHHOCTb y4acTka ra3onpoBoja rno nNpoTaKEHHOCTU onpeaensieTca
KaKk OTHOLWEeHWe [ONUHbl Y4acTKOB, UMELWNX MNONAPU3ALUUOHHBIN NN 3aLlUUTHbLIN
noTeHuuan He MeHee TpebyeMblX 3Ha4YeHun, onpeaensiemMmblx B cootTeeTcTBum ¢ n.5.1.1
NOCT 9.602, k obwen gnuHe AaHHOro rasonposoga. [lpy COOTHOLIEHUM MEHbLUE
eanHnUbl HeobxoamMmo npoBepuTb PaboToCNOCOBOHOCTL KaXaoro npeobpasoBaTens,
aHOOHOro 3a3eMineHns, NPOTEKTOPOB N APYrnUX CPeacTB 3aLmThI.

5.1.4. 3awmLLeHHOCTb y4acTka rasonpoBoga Mo BpeMeHu orpenensercs Kak
BblpaXXeHHOe B MNpoLEeHTax OTHOLEHNE CYMMapHOro BpemMeHn HopMasibHoM paboTbl B
YCTAHOBMIEHHOM peXuMe BCexX CpeacTB 3awuTbl 3a BpeMs  3Kchnsyatauum K
AnnTenbHOCTU nepmnoga paboTbl B OTCYTCTBUM HEOBXOANUMOTO NOSISIPU3ALMOHHOIO Unn
CYMMapHOro 3aluTHOro noteHuyuana kK obwemy BpemeHu akcnnyataumn. lNokasatenb
3aLUMLLEHHOCTU, ABMSAIOWMWACS KpUTEPUEM NPEAEnbHOr0 COCTOAHUS, AOSMKEH ObITb HE
MeHee 95%.

5.2. OnpegeneHne coCcTOSAHUS N30naunm

5.2.1. Kputepmnamu npenenbHOro COCTOAHUA U30MALUMN ABNAETCH CNOLWHOCTb,
CKBO3HblEe MNOBpeXaeHNsa N 3Ha4YeHne nepexoaHoro ConpoTUBIIEHUS.

5.2.2. OueHka COCTOSIHUA WM30NAUMOHHOIO MNOKPbLITUA B Wypde BKAYaeT
criegyrowime napameTpbl:

- TMN, Matepman u3onauun, BHELHWUA BUL NOKPbITUA (Hanuyme, pacronoXxeHue,
nnowanb CKBO3HbIX MNOBPEXAeHUN), XapakTep MokpblTua (ByrpucTocTb, Hanuuve



TPELMH, TOMLWMHA NO NepUMeETPY, Hanmyne obepTKn);

- apgresvs, BENuMYMHa KOTopon  onpegensertcs no  mMeToguKam,
npegycmoTpeHHbIM npunoxennem b NOCT P 51164;

- BENM4YMHa nepexogHoro CornpoTUBIIEHUS;

OpHOBpeMEHHO onpegendeTcs  yAenbHOEe 3feKTpUYecKoe COornpoTUBIEHUE
rPYHTa B MeCTe pacnonoxeHus wypdga.

5.2.3. Benun4unHa nepexogHoro conpoTtuenenns R_d onpegenserca no metoay,
npuBedeHHOMY B npusioxkeHnn XK, unim C NOMOLLBID MerommeTpa, Hanpumep Tun
M1101M, unn gpyroro Tuna ¢ KUrooMHOW LKanou n HanpsixeHnem 100 B.

5.2.4. CocTOAHME M30NALMOHHOIO MOKPLITUA OLEeHMBaETCA MO (PakTU4eCKoMy
nepexogqHoOMy CONpOTUBIIEHNIO R_d B cpaBHEHUU C KpUTUYEeCKUM (npegenbHbiM) R_K
3HAYEeHMEM KOHEYHOro nepexogHoro conpoTtusrieHna Tpyba-rpyHT. Kputuyeckoe wunum
npegenbHoe  nepexogHoe  COMpOTUBIIEHME  HA  OMarHOCTUPYEeMOM  yyacTke
rasonpoBoja BblMCNAETCH pelleHneM TpaHCUEeHOEHTHOro ypaBHEHUS:

po D nu h(D - h)R
T K
R = I'n | ], (1)
K 2 2 -6
DHO.4 x 10

roe po - YIHOEeJIbHOE DJJIEKTPUUECKOE CONPOTUBIIEHME TI'pyHTa, OM X M
T
D - HapyXHHEN IyaMeTp TpyOomporoZa, M,
H - paccTosHME OT TIOBEPXHOCTM 3eMJIM IO BepxHeM obpa3ymoilel
TpyOonpoBoLa, M,
h - TOJIIMHA CTEHKM TPYOEH, M.

PeweHne ypaBHeHMS npoucxoauT MeTogoM nogdopa 3HadeHnd R_K,
obecneynBatoLlero paBeHCTBO IEBOW M NPaBON YacTen ypaBHEHUSA C TOYHOCTLIO 0,5.

Ecnn  daktnyeckoe 3HadeHne nepexodHOro  COMpPOTUMBNEHUST  MEHbLUe
kputndeckoro (R_ < R_K), Aenaetcd BbIBO4 O MOSIHOW Aerpagaumm U3onsaunmoHHOro
NOKPbITUA HA JaHHOM y4YacTKe rasonposoja.

Ecnn 2R Kk >= R _ @ >= R_K, NOKpbITME HaxoAUTCA Ha npegerie 3awMUTHbIX
CBOWCTB.

Ecrim R_¢ > 2R_K M umeeTca TOMbKO NaccMBHasa 3aliuTta rasonpoBoja,
pacCcyYnMTbIiBAeTCA  OCTATOYHbIA  CPOK  CRAyXObl  U3OMSUMOHHOINO  MOKPbITUS B
COOTBETCTBMM C N.6.1.

Mpwn onpeneneHnn U3ONAUMOHHOIO MOKPLITUA HA y4yacTke rasonposoga, Kak
NOMHOCTBIO AerpaanpoBasLlero, UM HaxoO4saLWerocs Ha npegene 3awmTHbIX CBOUCTB,
B Crny4yae 9KOHOMWYECKOW LienecoobpasHOCTM Ha3Ha4YaeTCa KOPPEKTUPOBKA PEXMMOB
paboTbl 4ENCTBYOLLMX YCTAHOBOK IX3, a Npu HegOCTaTOYHOCTU NPUHUMAaEMbIX Mep, -
00yCTPOMCTBO Ha rasonpoBoge AOMNOSHUTESbHbIX MACCUMBHbLIX U aKTUBHbLIX CPeAcTB
IX3.

Mpn 3KOHOMMYECKOWN HeLEenecoobpasHOCTU  AOMNOSHUTENbHbLIX  3aLMTHbIX
MepOnpUATUA Ha3Ha4YarTCs MEPONPUATUA MO 3alumTe JIoKanbHbIX 30H U OCTaTO4YHbIN
CPOK CIyX0bl ra3onpoBoAa paccYMTbiBAETCS C Y4ETOM NPOrHO3MPYEMOro YMeHbLUEHUS
TOMNWMHBbI CTEHKM Tpyb B pesynbTaTe KOppo3uu, MUCKIYasi 3aluTHble CBOMCTBA



N30NALUNMN.

5.3. OnpeageneHne cteneHn KOPPO3MOHHLIX NOBPEXOEHUN MeTanna

Kputepmsammn  npegenbHoro  COCTOosiHMA — Tpybbl  SBRSAKOTCSA  CKBO3HOE
KOPPO3NOHHOE MNOBpEXAeHMe UM oCTaTouHaa TOMWMHa CTEHKU TpyObl, KoTOpasi He
NO3BONSET [JarnbHEWMLY 3JKCnfyataumio rasonposoga w3 ycnosum obecnedeHuns
NPOYHOCTM.

BrinsHne KoppO3MOHHOIo M3HOCa Ha BESIMYMHY OCTATOYHOro CpoKa CryXbbl Tpy6
razonpoBoga onpenendercs pacyeToM B COOTBETCTBMM C M.M.6.6, 6.7 HacTodAuweun
NHcTpyKuuun.

Mo pesynbTatam pacyeta onpegendeTrca BO3MOXHOCTb  AarbHeulen
aKcnnyataumm rasonpoBofa, kak 6e3 npoBedeHus peMOHTa, Tak M Mpu yCrioBUM
NpoBeaeHNs peMoHTa MeTo4oM abpasmBHOM 3a4nNCTKM (MpunoxeHue W), unn gpyrumm
A0MyCTUMbIMWU METOA4AMU PEMOHTA, B TOM YUCIe BPE3KOW "KaTyLLKN".

5.4. OnpegeneHne kadecTBa CBapHbIX CTbIKOB

5.4.1. Ecnn B npouecce akcrnsiyatauuu ytevyek yYepes CBapHble CTbIKU UIU KX
paspbiBbl He OTMeYanocb, TO CTbIKM MPU3HAKTCA TOAHBIMW W KX MpPOBepKa He
NPON3BOAUTCS.

5.4.2. Ecnu cBapHOM CTbIK nonasn B 30HYy wWypda u B npouecce aKcniyataumu
OblIM  BbISIBMIEHbI MOBPEXAEHUS B CTbIKOBOM (CTPOUTESNIbHOM) WM 3aBOACKOM
(NMpoaoNbLHOM MK cnnpasribHOM) CBapHOM LUBE, a TakkKe BbIABMEHO, YTO MX BHELLHUN
BMO He cooTBeTCcTByeT TpeboBaHMsSM HOPMaTUBHbIX [OOKYMEHTOB, CBapHoOe
coefuHeHWe TMoAanexuT nNpoBepKe Hepaspylwawwmmm BuamMun  KOHTpoONna B
COOTBETCTBUN CO CTPOUTESBbHLIMU HOPMaMM.

5.5. OnpegeneHne n3nMKo-MexaHNYEeCKNX CBONCTB MeTanna Tpyo

Mpn onutenbHOM 3Kcnnyatauuu rasonpoBoda MPOUCXOOAAT AerpagaunoHHble
N3MEHEHNA CBONCTB MeTanna Tpyod, B TOM yucre:

- CHWXEeHMe nnacTUYHOCTU, BbIPAXXEHHOW B CONWXEHUM BENUWYMH npegena
TeKy4YyeCTu curma_T, U BPEMEHHOI0 CONPOTUBINEHNA CUrMa_B;

- CHWKeHue yaapHoun BaskocTn a_H (KCU).

[onycTumble  3Ha4YeHUS  MEepeuyYuCrieHHbIX KpUTepueB, MNPUBEOEHHbIX K
Temnepatype 20°C, ana Tpyb 13 yrnepogmMcTon ctanm AomMKHbI ObITb B Npegenax:

- curMma [ curmMma =< 0, 9;

TO BO

- a (Kay >= 30 Ix/ cm2;
HO 20°cC

dakTnyeckmne 3Ha4veHud JoM3NKO-MEXaHNYECKNX CBOMCTB meTanna
onpenensTcs:

- curma_Tdy, curma_Bd - cornacHo TOCT 10006 u, Kak ucKro4veHue, nytem
nepecyeTta 3Ha4YeHUN TBEPLOCTU, NMOMYyYEHHbIX C MOMOLLLIO NMEPEHOCHOro TBepaomMepa

nnm KoapuutMmeTpa no MeToauKaMm, npeayCMOTPEHHbLIM nacrnopTom
CoOoTBETCTBYOLLEro npnbopa, n npunoxeHnem J1 Hactoswen VHCTpyKkuuu;
- aHp (KCU) (yboapHas BA3KOCTb  dpakTuyeckasd) -  NpUOOpPHbIM

HepaspyLanwmMm MeTogoM corfiacHo npunoxeHuto K Hactosawen WHCTpykuun vnu
paspyLarowmm metogom cornacHo NOCT 9454;



- curma_kud  (KonbueBOe  HanpsbkeHue  dpakTudeckoe) - NpubopHbIM
HepaspyLamwmMm MeTogoM corfiacHo npunoxeHuto K Hactosawen WHCTpykuun vnu
pacyeToMm no gopmyre (13) HacTosiwen NHCTpyKumn.

MpenenbHO OonycTuMble 3HaYeHUst (PaKTUYECKUX KOJSbLEBbIX HanpsiKeHUn
(curma_kud) B CTEHKe rasonpoBoaa A0SKHbl b6bITe He bonee 0,75 curma_T.

Mpn gocTmxkeHun NBOro U3 NepeyvmCrieHHbIX KpUTEPUEB CBOEro NpeaesibHoro
3HaYeHUs y4acTOK ra3onpoBoda Ha3HavyaeTcsa Ha nepeknaaky.

6. Pac4yeT octaTo4HOro cpoka Cﬂy)K6bl rasonpoBoaa

6.1. PacuyeT o0OCTaATOYHOrO CpoKa CIyX0Obl W3ONAUMOHHOIO MOKPLITUS MO
nepexoAHOMy COMpOTMBIEHMIO (t_OCT, roa) NPOBOAUTCA MO hopMyrie:

1 R- R
o) K
t = In [ ——], (2)
ocT ajubbda R
K

roe anb@a - noctosHHas BpemeHun ctapeHus (rog(-1)), paccumTbiBaemasi no
dopmyne:

1 R- R
o K
anbba = In [ 1, (3)
t R- R
d »
roe R_O - mnepexogHOe COMPOTUBIEHWE W3OMNSALUMOHHOINO MOKPLITUS Ha

3aKOHYEHHOM CTPOMTENBbCTBOM yyacTke rasonpoBoga. bepetcs peanbHO namepeHHoe
R_0 3HayeHune ansa gaHHoro yvacTka, nmbo npuHMmMmaeTtcs no tabnuue 1;
t @& - dakTnyeckoe BpemMsa IKcOnyaTtauMm rasonposBoga A0 Havana
ANarHoCTUPOBaHUS, rof.
Tabnuua 1

I'Iepexop,Hoe conpoTuBrieHUe U30NALMOHHOIO NOKPbITUA R0 Ha 3aKOHYEHHbIX
CTPpOUTENbCTBOM y4YacCTKax rasonposoaa

OCHOBa IOKPHITUA [lepexomHoe CONpPOTHBIEHME, OM X M2
BUTYMHEE MaCTUKA 5 x 10(4)
[IONMUMEPHBIE PYJIOHHBIE MaTepPUaJibl 1 x 10(5)
TTOMUBTUIIEH 3KCTPYAUPOBAHHEMN 3 x 10(5)
CTeKJIODMAJb 1 x 10(3)




Mpmep pacyeTa OCTATOMHOrO CpoKa CRYXObl W30MSLUMOHHOIO MNOKPbLITUA
npueeaeH B npunoxeHuu E.

6.2. 3a OCTaTOYHbIN CPOK Crnyx0bbl razonposoga MPUHUMAETC MWUHMMarbHOE
3Ha4YeHWe N3 OCTATOYHbIX CPOKOB CIyX06bl, pacCYMTaHHbIX NO KaXXAoMy U3 criedyoLwmx
napameTpoB NO COOTBETCTBYOLLNM NyHKTaM HacTodwen VIHCTpykunu:

- nnacTnyHocTn metanna Tpyo (n.6.4);

- yoapHom BA3KocTu MeTanna (n.6.5);

- HOC npn Hannumn ppoHTanbHom Koppo3uu (n.6.6);

- nokanbHoMy HOC B MecTax KOPpPO3NOHHbIX 53B (MUTTUHIOB) (M.6.7);

Mpn pemoHTe wnNM 3ameHe (Bblpe3ke) MOPaKEHHOro S3BEHHOW  WUNn
PpOHTanNbLHOM KOPPO3MEN yyHacTKa pacyeT OCTaTOYHOro cpoka cnyxbbl metanna Tpy6
no n.n.6.6, 6.7 ona STOro yyacTtka He Mpou3BOOUTCA, a onpeferieHne ocTaTo4vHOro
cpoka cry>0bl MPoM3BOANTCA NO Apyrum napameTpam (n.n.6.4, 6.5).

PesynbTaTbl pacyeta OCTaTOMHOro cpoka cryxbbl Mo HacToswen MHCTpyKumm
AOCTOBEpPHbI Npun paboyeM [aBreHuun rasa, cosgaroem HanpsXKeHusl B CTeHKe TPyObl
He bonee 0,3 curma_B.

6.3. OnpegeneHne OU3MKO-MEXaHUYECKMX CBOWCTB MeTanna npueBeneHo nns
ycnosun: temnepartypa 20°C, n3bblTouHOE AaBneHue gng npupogHoro rasa - 1,2 Mla,
ans napos CYI™ - 1,6 MlMa. dpyrue ycnosus akcnnyataumm ra3onpoBoga y4YnTbiBaoTCs
NPUMEHEHMEM COOTBETCTBYHIOLLMX NONPaBOYHbIX kKoadhdmumeHToB k 1, k 2, K 3, K 4
B popmynax (4), (10).

McxoaHble MexaHndeckne  xapakTepucTukm MeTanna Tpyd B Havane
akcnnyataumm (curma_Tto, curma_Bo, anbda_HO) NPUHUMAKTCA MO UCMNOSHUTESTbHON
AOKYMeHTaumm Ha rasonpoBoq (gaHHble 6asoBoro wypda wnu  ceptudukaTta
KayecTBa) W, KaK WUCKIOYEHWe, Npu OTCYTCTBUM UX - MO MUHUMAISIbHbIM 3HAYEHUAM
MEeXaHNYEeCKNX XapakTepUCTUK CTanbHbIX TPY6, NpuBegeHHbIM B Tabnuue 2, B KOTOPOM
A5151 YNPOLLEHUS pacyeToB MapKu cTarnen Bcex CTeneHemn packncneHns obbegmHeHbl B
ABe rpynnbl 1o 6IM30CTN MEXaHNYECKUX CBOMCTB.

Tabnuua 2

MuHuManbHble 3HaYeHMSA MeXaHUYECKUX XapaKTepPUCTUK CTamnbHbIX TPyO
(cpepHue No MapKam cTanm)

I'pynna Mapxm cranen MrHMMAaJIbHEIE HOPMATMBHBEE MEXaHUUECKUE
XapPaKTEePUCTUKNU
npegnesn BpeMeHHOe yoapHasa
TEeKy4eCTH, CONPOTHUBJIEHNE, BA3KOCTB,
curMa_To, curma_soO, Mlla anbda_HO
MIla (KCY),
Ix/ cm2
A cr3, Crd TOCT 380, 216 362 78,4
crans 20 TOCT 1050




crt2 TOCT 380, crans 10

B 196 314 78,4
ToCcT 1050

6.4. PacyeT ocTatoyHOro cpoka cnyxbbl rasonposoga MNO W3MEHEHUIO
NacTUYHOCTM MeTanna

CHmXeHne nnactudyHocTM wMeTanna TpyO B pesynbTaTe CcTapeHus, T.e.
3aBUCUMOCTb OCHOBHbIX MEXaHW4YeCKUX XapakKTepucTuk (curma_B, curma_T,) OT
BpPEMEHM JKCNfyaTtaumm rasonpoBoda MOXHO MpeactaBuTb B Buae (QYHKUMW,
3Ha4YeHNsa KOTOpoU onpeaensarTcsa nNo popmyne:

2
curMma curma + Cct + et
T T
0
ncm = = + k + k (4)
2 1 2
curMa curma + ansda t + bt
B B
0

roe anbga, b, ¢, e - napameTpbl, oTpaxarwLume Npouecc CTapeHus, 3HaYeHus
KOTOpbIX NpuBeAeHbl B Tabnuue 3;

k 1 unk 2 -nonpaBo4Hble KO3(PUUMEHTLI YCNOBUIN IKCNyaTaumm.

3HaveHna koadpdpuumeHtoB k 1 n k 2 gna pacdeta nNacTUHHOCTM Mpwu
aKcnnyataumm rasonpoBofa B YCHOBUSX, OTSIMYHbLIX OT 6a30BblX, BbIMUCIISAOTCS MO
dopmynam:

- NPU N3MEHEHNN daHHbIX NO TeMnepartype

k = (ampda x T+ b +c xt) x Oensra T, (5)
1 T [0) T T

- Npn "SAMEHEHNN OaHHbIX MO AaBlIeHNIO

k = 0.000625t x IesbpTa P, (6)
2

roe Oenbta T, °C n OJenbta P, Mla - pasHOCTb cpefHeroqoBon TemnepaTypbl
rpyHTa T_d Ha ypoBHE 3anoXeHuda rasonpoBoja v Aeucteytowlero gasnenus P_¢ ot
6a3oBbix 3Ha4YeHun (20°C n 1,2 MlMNa): Jenbta T =T_ - 20°C; Jensta P=P_p - 1,2;

anbpa_ T, b_T, C_T - napameTpbl, YyuuTbiBaKOLWMNE BNUSHNE W3MEHEHUSA
TemnepaTtypbl Ha NNACTUYHOCTb NPUHUMAalOTCS no Tabnuue 3.

OnpepeneHne ocTaTtoMHOro cpoka cnyxbbl, NnpeacTaBneHHoe Ha pucyHkax E1 un
E2 npunoxeHus E, npousBogutca nyteMm noctpoeHusi npu nomowm NIOBM rpaduka
dyHKUMKM ncu, oopmyna (4), ¢ MHTepsanomMm ToyHocTn +10% B BUAE ABYX KPUBLIX: NCU
n ncu_1 - BepxHen rpaHuubl 10% wnHTepBana TOYHOCTM KPUBOW MNCU B KOOpPAUHATaX
“curma_t/curma_B - Bpemsi" U ABYX MPSAMbIX, MOCTPOEHHbIX B TEX Xe KoopAuHaTax,
napannenbHbix ocu abcuucc: curma_T/curma B = 0,9 u curma_T/curma_ B =
curma_Ttdp/curma_Bd.



3Ha4veHna curma_T n curma_Bd nonyyYeHbl NO AaHHbIM LWYPJOBOro KOHTPONSA
cornacHo n.5.5 B xoge onarHoCTMpoBaHUS.

Tabnuua 3

I'Iapameprl AnA pac4yeTa (*)aKTM‘-IeCKMX MexXaHU4YeCcKux CBOMCTB MeTasnna no

NNMnacTM4HOCTHU
[TapaMe TpH Bemmuuua nmsa cranm
rpymnmna A rpynmna b
anvba 0,4779 0, 56251
b 0, 0046703 0, 005922
c 0, 222073 0, 237626
e 0, 019853 0, 019036
anpda_T 0, 00000783 - 0, 00000787
b_ 0, 000325 0, 000365
c_T -0, 0000105 -0, 0000121
IpuMeuaHne - IlapaMeTpsl TaOIMILE ONPEeneJIgiTCaS Ha OCHOBE VIMEIOIM X C S
OKCIIEPMMEHTAJIBbHEIX IOAaHHBEIX IIyTEM MX alllIpOKCMMa LM u B CoOoTBEeTCTBUM C
KpUTEepMeM NOonoOus MIPOoLecCoB nebopMMPOBaHMS M pPaspyNeHMs MeTajlJIoB OLOHOM
TPYIIBEL M IIOCTOAHHO YTOUHAKTCA IIPV IIOJIYYEHMM HOBBEIX IIAdHHBIX.

Mpumepbl pacyeTa OCTAaTOMHOIO CPoKa CryXObl MO M3MEHEHUIO MNacTUYHOCTU
mMeTanna npueeaeHbl B npunoxeHun E.

6.5. PacuyeT octaTo4HOro cpoka cnyx6bl rasonposoga No U3MEHEHMWIO yAapHOW
BSI3KOCTM MeTanna

CHWKeHNe TPeLLMHOCTOMKOCTH (yaapHOW BSA3KOCTM) MeTanna Tpyb B pesynbtate
CTapeHusi, T.e. 3aBMCMMOCTb YAapHOW BA3KOCTM a_H OT BPEMEHW 3Kchryatauuu
rasonpoBoAa MOXHO NpeacTaBUTb B BUAE:

/ 2
ramma t + sTa t + a 0 =<t <5,
j2(0]
a =< (7)
3
vio exp (- (smambma t + Gerat )) t >= 5
\

roe ramma, aTta, mio, |, nambaa, 6eta - napameTpbl, oTpaXaroLwmne npouecc
CTapeHnsi OTHOCUTENBHO NCXOOHOro 3HAYEHUs1 yOapHOW BA3KOCTW a_HO, NpMBELEHbI B



Tabnuue 4.

McxoaoHoe 3HavyeHne ynapHoﬁ BA3KOCTHU a_HO BbI6MpaeTCFI Nno AaHHbIM 6a30BOro

wypda unu no Tabnuue 2.

Tabnuua 4

I'Iapameprl, HeoOGxoaumble ans onpeageneHuns y,qapHoﬁ BA3KOCTU

[lapaMmeTp T'pynna A T'pynna B
raMMa -0, 002932 a_wno -0,0046572 a_mno
3Ta 0,0127966 a_mno 0,0423572 a_muo
| -0, 020738 a_no - 0,0623067 a_=no
MEO 1, 025088 a_wno 0, 9989 a_mno
naMbna 0,0001435 a_mno 0,0016120 a_muo
Bera 0, 0000000056 a_no 0, 0000000053 a_=no
n_r 0, 015 -0, 015
u_ T 0,0121 0, 0057
m T -0,9 -1
lipMeuaHue - IlapaMeTpsl TaOaMLE ONPEeNesIAnTCaS Ha OCHOBE VIMEIMX CS
OKCIIEPVMMEHTAJIBbHBEIX IOAaHHBEIX IIyTEM MX alllIpoOKCMa LM )z B cooTBeETCTBUM C
KPUTEPMEM NONOOUSA MNPOLECCOB IebOPMMPOBAHMA M PA3PYLIEHWS METAJJIOB  ONHOM’
TPYIIBEL M IIOCTOAHHO YTOUHAKTCA IIPV IIOJIYYEHMM HOBBEIX IAaHHBIX.

I"IpM SKCMnyartaumm

razonposoga B YCJIOBUAX,

OTNUYHLIX OT ©0a30BbIX,

pacyeTHble 3Ha4YeHUa YOapHOW BSA3KOCTU M3MEHSIOTCA Ha BENUYMHY MNOMPaBOYHbIX
koappuumeHToB K_3 n K_4, kKoTopble onpeaensatoTcs no dgpopmynam:
- Npu oTnNu4nmn Temnepatypbl T_d oT 6asoson (T_d HepaBHo 20°C)

K=(nxT+m+uxt) X

3 T )

-
T d

(8)

- N Npu oTNn4Mn aasneHns ot Gasosoro P HepaBHo 1,2 Mlla (ansa CYI-1,6

Mlla)

K =- 0,08867 xt x HOempra P;

4

rae n.T, m.T, Uu_

o)

(9)

- napameTpbl, Yy4YuTbiBawwne BIIUAHNE UIMEHEHUA



TemnepaTtypbl Ha yAapHY BA3KOCTb (MpuBeaeHbl B Tabnuue 4).
N Torpa

a =a +K+ K, (10)
ud HO 3 4

roe a_Ho - daktuyeckas BenuyMHa ygapHOM BA3KOCTU MaTepuana B TOYKe
3amepa, [x/cm2.

OnpepeneHne ocTaTtoMHOro cpoka cnyxbbl, NnpeacraBneHHoe Ha pucyHkax E3 u
E4 npunoxeHus E, npoussBogutca nyteMm noctpoeHusi npu nomowm NIOBM rpaduka
dyHKUuMM a_H (7) ¢ nHTepsanom To4HocTh (-10%) B BUAe AByx Kpuebix: a_H(7) n a_1-
HWKHeN rpaHuubl 10%-Horo wuHTepBana TOYHOCTU KPUBOM a H B KOOpAuHaTax
"yoapHas BA3KOCTb - BpeMsa" U OBYX NPSAMbIX, MOCTPOEHHbIX B TEX Xe KoopauHaTax,
napannenbHblx ocn abcuucc: a H = 30 [x/cmM2; a H = a_Hd. 3HadyeHne a_Hd
Nony4YeHo No AaHHbLIM WYpPEgOBOro KOHTPOMA cornacHo 7.5 B xo4e AnarHoCcTMpoBaHuUS.

Myctb t_Kp - abcumcca ToYkM nepeceveHnsa kpmeon a_1 ¢ npamon a_H = 30
Ibx/cm2. Onpepensem TOYKY nepeceyeHus npsmbiXt =t ¢ n a_H = a_Hd. B cnyyae,
Korga ykasaHHasi Todka nonagaeTt B UHTepBas TOYHOCTUM doyHKumn (7) unu B obnactb
HaZ KPMBOW a_H, pa3HOCTb t Kp - t_d OaeT MCKOMYK BenWYMHY OCTaTOYHOro Cpoka
cnyx0bbl t_ocT =t kp - t_d. Ecnun xe nonyyeHHas Touka OKaXeTcs 3a npegenamu
MHTepBana TodHocTM (B obractu nog kpueon a_1), cnegyeT YyTOMHUTbL MapamMeTpbl
Tabnuubl 4, ucnonb3yemMmblx B yHKkumn (7) unm BmecTto t ¢ ucnonb3oBatb AN
pacyeTa YyCrnoBHO-(paKTU4YecKoe BpeMs 3Kcnryartauuu rasonposoga t yd, pasHoe
abcumncce TOYKM nepecedeHus KpmBon a_1l ¢ npsmMonm a_H = a_Hd. B aTtom cnyyae
t ocT =t _Kp -t yd.

Mprmep pacyeTa OCTAaTOMHOIrO CPoKa CYXXObl NO N3MEHEHWNIO YOAPHOW BA3KOCTH
MeTanna npueegeH B npunoxeHum E.

6.6. PacyeT octaTtoyHOro cpoka crnyxbbl rasonposoga no senudnHe HOC npwu
aencTemm poHTanbHom (0bLen) Kopposmm metanna

OcCTaTO4YHbIN CPOK CNYXObl t_OCT C Y4ETOM CMJSIOLLHON KOPPO3UK N SENCTBYIOLLNX
Hanps>KeHNn MMeeT BUa

curMa 0,5
k1 d
t =t exp( - Kx 0.5 x ( ) X curma ) - t (11)
ocT 0 n curMa KLP o)
KLP
roe t - MakcuMasmbHOE BpeMa OO paspyleHus HeHanpaXeHHOTO sJIeMeHTa
0 KOHCTPpyKIMu (rasomnpoBoma) B T'omax, OINpelelseMoe Mo GopMmylie
curMa
h KII
0 0
t =(—(1 - ——), (12)
0 \ curMa
K KLP

curMma - GaxkTUUeCKM IeMCTByIME KOJIblLeBhe HanpsaxeHmsa B Mlla, C ydeToMm



1298 {0) YTOHEHMS CTEHKM TPyOBl NPM CIJIOWHOM KOPPO3MM BEUMCISOTCHS IO

dbopwmysie:
P(D- 2 h)
0
curMa = : (13)
KL 2 h
T
D - HapyXHBEM IMamMeTp I'a30IlpOoBOIa B MM,
curMa - HadaJibHOE KOJIbllepOe HamnpsaxeHue B Mlla, onpemessgsemMoe o dopmyse
KILO
P(D - 2h)
0
curMa = , (14)
KII 2 h
0 0
roe h - rTonmmmHa creHkM TpPyOB B Hadajle SKCIUIyaTaluu B MM,
0
V - cpenmHaa CKOpPOCThH koppozum B MM TOof, onpeneygeMas WM o
K bopmyie:
(h - h)
0 T
vV = ——mM— (15)
K t
o
h - TOJIMHA CTEeHKM TpyOe B 30HEe Haubosbumx noBpexmenutt (medexTa)
T B MM,
curMa - nmomnyckaeMmoe pabouee KOJIBLEBOe HanpsaxeHme B Mila,
KLP
K - koHCTaHTa pabouelt cpenm B Mna(-1), onpemensemas no dopmyse
n
V
K = —, (16)
n RT
3
roe V - MOJBHEL oBBeMm cTasm, paeseni /,0 cm / Moub,
Ihx
R - yHuBepcanbHasa rasoeasa nocrogHHas, pasHas 8, 31 —
MoJsib X K
T - memnepatrypa T (K), mpm 20°C = 293K
o

Mpymep pacyeTa OCTATOMHOrO CpoOKa CnyXbbl Mpu OenCcTBUN (PPOHTarIbHOM
Koppo3un rnpusedeH B npunoxexHumu E.
6.7. PacyeT ocTaTO4HOro cpoka crnyxb6bl rasonposoga npu Hanmymm s3BEHHON



(MUTTUHroBOW) KOPPO3UM MeTanna

MoBpexaeHuss Tpyd B BUAE KOPPO3UOHHLIX S3B (MUTTUHIOB), MNPUBOAAT K
HepaBHOMEPHOMY pacnpegerieHio Hanps>XXeHUn B CTEeHKe ras3onpoBoa, yBenuyvsas
X B MecTax Hanbonee rnyboknx NnoBpexaeHnn.

OcCTaToOYHbIN CPOK CIYXObl C y4eTOM $S3BEHHOW (MUTTUHIOBOW) KOPPO3UU W
AENCTBYIOLWMX HaNpshXeHUn onpegensaeTca no gopmyne:

(h - h )
ned TP
t = , (17)
ocCT V
xl
roe h - KpuTHUeckasa IJIybmHa nedpexTa OpM IOEVCTBYKIEM YyPOBHE HANPSXEHUM
ned B My
h - TnybuHa medexTa B 30HE MAKCUMAJIBLHEIX [NOBPEXIEHUNM B MM,
TP
\% - CKOPOCTB KOPpPO3MM, BHUMCIIAEMasda IO (bOpMyJ'Ie (15) M CKOpPOCTH
xl pocra medekTa B nijockocTm Tpyoe V = d [t
n 1 o
vV +V
K p1s
Vs ——— (18),
xl 2
0,5
0.19 P
b
h =h-d(——) (19)
ned 0 i cuTMa
max
roe d - HauOOJbIMM pPasMep KOPPO3MOHHOM HG3BHl IO BEPXHEN KPOMKE B MM,
|
curMa = 0,75 curma .
max T

Mpumep pacdeTa OCTATOMHOrO cCpoka ChyXObl MNpU  HanmuMuuM SI3BEHHOM
(MUTTUHroBOW) KOPPO3UN NPUBEAEH B NpunoxeHun E.

7. AHanun3 pe3yribTaToB AMAarHOCTUpoBaHUA rasonpoBoaa

Llenb aHanusa pes3ynbTtatoB OUarHOCTUPOBAHUA - YCTAHOBIIEHME TeKyLllero
COCTOSIHUA rasonpoBoda, YPOBHA MOBPEXOAEHUN, HanpsXXeHHOro COCTOAHUS W
OCTaTOYHOro cpoka crnyx6bl rasonposoga. OCTaTOYHbLIN CPOK CIY>XObl NPUHUMAETCS
HaVMeHbLUMM U3 NONYy4YeHHbIX NO pacyeTam, NnpuBeaeHHbIM B N.1N.6.4 - 6.7.



8. OchopmneHune pe3ynbLTaToB AUAarHOCTUPOBaAHUA rasonposopa

8.1. Ha BbInonHeHHble paboTbl N0 AMArHOCTUPOBAHUIO TEXHNUYECKOrO COCTOSAHUSA
rasonpoBoga opraHusauus, nx npoBosLlas, cocTaBfisgeT NepPBUYHYIO JOKYMEHTaUMIO
(aKTbl, 3aKnOYEHUs, MPOTOKONbI, Tabnuubl, oTorpadum n ap.), rae oTpaxarTcsa Bce
HefoCTaTKn, OBHapy)XeHHble NoBpexaeHna n aedekTol.

Ha oCcHOBaHMM NepBUYHOW OOKYMEHTaumm O pesynbTaTax AMarHOCTUPOBaHUA,
BbINOSIHEHUSI pacyeToB M NPy HEOBXOAMMOCTM PEMOHTA rasornpoBoda CocTaBnseTcs
oT4yerT.

8.2. OTyeT cocTomT N3 cneayoLwwmx pasgenos:

- BBe[eHM1e - KpaTkast NoCTaHOBKa 3ajay;

- OCHOBHble CBefeHWd O AnarHoCTUpyemMom rasonpoBofe (KOHCTPYKUmS,
TEXHONOIrMS CTpouTenbCcTBa, pabouve napameTpbl aKcnsyataumm, matepuan Tpy6 u
N30NSLUMOHHOIO MOKPLITUA, 0bopyaoBaHne IX3, rPyHTOBLIE YCIOBUS, cBefeHua o6
aKkcnnyataumm, pemMoHTe);

- pesyfnbTaTbl aHann3a TeXHU4YECKOM JOKYMeEHTauuu;

- BbIBOAbl W peKkoMeHZauuMn Mo pesynbratam npeablgywmx  nnaHoBbIX
obcregoBaHu N AMarHOCTUPOBaHUS;

- pesynbTaTbl TEKYLLEro TEXHUYECKOro ANarHoCTUPOBaHUS;

- cneundgunyeckne ocobeHHOCTU AKcnyaTaumm (ecnm TakoBble UMESNIM MECTO);

- pesynbTaTbl  BHEOYepenHOro  AMarHOCTUMPOBaHUSA  (ecnu  TakoBble
NPOBOAMIIUCD);

- pacyeT OCTaTO4HOro CpoKa Crnyxobl;

- 3aKIYeHune;

- BbIBOAbl M peKOMeHAauun C ykasaHuMeM MPUYKMH, MOCIYXMBLUMX OCHOBaHMEM
A5Ns NPOBEAEHUS UNN He NMPOBEeAEHUs PEMOHTa UMM PEKOHCTPYKUUKM rasonposoaa, a
TaKKe YyKasaHUs O TEXHUYECKUX U OpraHM3auMOHHbIX MEepPOonpUATUSX, HEOBXOAUMBbIX
Ans obecnevyeHus ganbHenwen 6e3onacHoOn aKcnyaTaumm.

8.3. OtyeT (3akntoyeHue Mo pesynbTataMm AMArHOCTUPOBAHUS) OGOPMIISETCA
YCTaHOBMNEHHbIM MOPSOKOM M NpUKNagbiBaeTCs K TEXHUYECKOMY 3KCMyaTaumoHHOMY
nacnopTy rasornposoga (npunoxexue A).

9. NMepeyeHb pekoMeHOYeMOoro NpMGOPHOro OocCHaleHUA Ans AMarHoCTUPOBaHuUA
non3eMHbIX ra3onpoBoaoB

9.1. lnarHocTnpoBaHune ¢ NOBEPXHOCTU 3eMnu (6e3 BCKpbITUS) OCYyLLECTBNSETCS
cnepgyolwmM oGopyaoBaHMeM:

- onpenennTenn yTeykn rasa:

a) NOYI (nepeaBwxHasa nabopaTtopusi),
0) BapnoTuk,

B) M'MB-M.

-n3MepuTenmn NOTeHUManoB 3NeKTPOXMMMUYECKOMN 3aLUUTbI:
a) MynbtumeTp 43313 OB 2234,



6) AU,
B) NMKW-2 (uamepuTenbHbIA KOMMIEKC).

- NPOBEpKa CMNSIOWHOCTN U3O0NSALMOHHOIO MOKPbITUS HA 3acbiMaHHbIX y4YacTKax
rasonposoaa:
a) AHIMN,
6) KAOOW,
B) NIMN-95,
r) TUETW-03,
a) UnnT-2,
e) "lNonck-2",
X) AHTTIN (Y),
n) C-Scan,
K) TUCTIW.

- onpegenuTesib y4acTKoB eeKTOB U HaMpPsXKeHUN:
a) NOH.

9.2. KoHTakTHOe (WwypcoBOE) [AOMArHOCTMPOBAHME Ha BCKPbITOM Yy4acTke
(04YMLLIEHHOM OT rpyHTa) OCyLLeCcTBMsieTcs cneayowmnm obopyaoBaHNeEM:

- U3MEepEeHNE KOPPO3NOHHOWM arpecCUBHOCTU FpyHTa:
a) VKA,
6) AKTK.

- onpeaernexHne TOMNLWMHbI U aare3nn 3onauun:
a) AP-2,

6) CM-1,

B) YKT-2,

r) NA-1,

A) YKAT-1-100,

e) AML|2-20.

- KOHTPOSb FNYyOUHbI KOPPO3UK (OCTATOYHOWN TOMLLMUHBI CTEHKM TPYObI):
a) YT-937,
6) YT-65M.

- onpegenexHne gedekToB meTanna Tpyo:
a) Ygo-2-12.

- onpepesieHne Mect KoOHUeHTpauunmn Hal'lp‘/'-l)KeHI/IIzZ
a) NKH-1M,
6) NKH-1M-4.

- KOHTPOJ1b Ka4eCTBa CBApPHbIX CTbIKOB.
a) NKH-1M,



6) NKH-1M-4,
8) MUPA 2[1.

- U3MEpeHMe MexaHW4YeCKMX CBOMCTB W HanpshKeHHO-4edpopMmnpoBaHHOro
COCTOSIHUA MeTanna Tpy6bi:

a) TBepAoMepbl NepeHOCHbIE:

1) TOMII-2,

2) UT 50,

3) AnNT-02,

4) EQVOTIP,

5) KoapuntnmeTp (Ctpyktypockon KPM-LIK-2 n gp.).

0) nameputenn HOC:

1) MNMwnoH-01,

2) Stresscan-50,

3) Ypaneu,

9.3 BHyTpuTpyOHOE AMarHoCTUpPOBaHMUE:
1) YKT-1.

9.4. [lonyckaeTcs UCNOrb30oBaHME PYroro guarHocTnyeckoro obopyaoBaHus m
npubopoB, Ha3Ha4YeHMEe U TEXHUYECKME XapakKTEPUCTUKM KOTOPbIX obecneumBatoT
OOCTOBEPHOCTb pe3yfibTaTos.

10. HopMmaTuBHbIE CCbINKKN

B HacTosiLLeM LOKYMEHTE MCMNOSIb30BaHbl CChIIKW Ha criegytowme HoOpMaTUBHbIE
AOKYMEHTbI.

FOCT 9.602-89 "CoopyxeHus noasemHble. Obwne TpeboBaHUA K 3awmte oOT
Koppo3uun"

FOCT 27.002-89 "HapexHocTb B TexHuKe. OCHOBHble MOHATUSA. TEepPMUHbI U
onpeneneHna"

FOCT 380-94 "Ctanb yrnepoauctasi 06bIKHOBEHHOIO KayecTsa"

FOCT 1050-88 "lNpokaT copToBOW, KanMbpoBaHHbIN, CO crieunanbHOM OTAENKON
MOBEPXHOCTU U3 YrNepoanuCToOn KavyeCTBEHHOM KOHCTPYKUMOHHOM cTanun. O6wme
TexHu4yeckue ycnosusa"

OCT P 51164-98 "TpybonpoBoabl cTarnbHble MarucTpanbHble. O6wme
TpeboBaHUA K 3aLumTe OT KOppo3uun'

FOCT 9454-78 "Metannbl. MeTog wWCnbITaHUMA Ha ygapHbld mM3rmMb npu
NOHWXEHHbIX, KOMHATHOM N NOBbILLEHHbIX TeMnepaTypax’

FOCT 10006-80 "Tpy6bl meTannuyeckne. Metoabl UCNbITaHNA Ha pacTaxeHne"

FOCT 5542-87 '"la3bl ropwouMe nNpupoaHble And  MPOMBILLSIEHHOIO WU
KOMMYHarbHO-0ObITOBOro Has3HayeHusi. TexHun4deckme ycnosms”

FOCT 20448-90 "lasbl yrneBOoOOPOAHbIE CXWXKEHHble TONMAWBHbIE ANS
KOMMYHarbHO-0bITOBOro notpebnenus. TexHndeckme ycnosms"

FOCT 25100-95 "IpyHTbl. Knaccudgpukauymnsa™



M6 12-368-00. "lNpaBuna 6e3onacHOCTM B ra3soBOM XO3SMCTBE", yTBEPXOEHbI
noctaHosneHnem [ocroptexHag3opa Poccum ot 26.05.2000 N 27, npowsn
topugmyeckyto akcneptndy MuHiocta Poccum (nucemo ot 30.06.2000 r. N 5165-0P)

Mpasuna nposeaeHus aKCnepTU3bl NPOMbILLIIEHHON BesonacHocCTH,
yTBepxaeHol nocrtaHoBneHnem [ocroptexHagsopa Poccum ot 06.11.98 r. N 64,
3apernctpupoBaHbl B MuHiocTe Poccun 08.12.98 1., per.N 1656.

* onpegenexHve yaapHonm BA3KOCTU MeTanna siBnseTcs akynbTaTUBHbLIM.

MpunoxeHue A

TexHM4YecKknn aKcnnyaTauMoOHHbIN NacnopT NOA3eMHOro rasonpoBoaa
(npumepHas copma)

A.1l. Obwue NonoxeHus

A.1.1. TexHnyeckumn akcnayaTauMOHHbIA NacnopT razonposoaa (ganee nacnopr)
ABNAETCA JOKYMEHTOM, OTpaXkaloluM TekyLlee TeXHUYeCcKoe COCTOsAHME ra3onpoBoaa,
N BKMOYaeT B cebs OCHOBHble CBeAEHUsI W3 MNPOEKTHOW, WCMNOMHUTESNTbHOW W
aKcnnyaTaumoHHOW OOKYMEHTaUMn Ha ra3onpoBoA.

A.1.2. BegeHue nacnopTta OCYLIECTBNAETCHA IKCnyaTUupyroLwmMMmm rasonposos
opraHmsaumamn. CreumanucTbl NpeanpusaTMii  nogsemmeTannosawmuTtbl U Opyrux
cneumanmsanpoBaHHbIX  OpraHusaumMm no  pesynbraram  MPOBOAUMBIX UMW
obcrenoBaHu NpeacTasnalT HeobxogMMble CBeAEHUA NS BKAOYEHUA X B NacnopT
rasonposoja.

A.2. OpFaHM3aLI,MOHHO-TeXHM‘-IeCKMe MeponpuaTua Anda BegeHUA nacnopTa

A.2.1. [Ona obecnedyeHna paboT no BedeHWo nacrnopta rasonposoja
NPOBOAATCS cneayowme MeponpuaTus:

- Ha3Ha4YeHWe NuL, U3 Ynucra KOMMEeTEHTHbIX COTpyaHMKoB PO, OTBETCTBEHHbIX
3a BedeHWe JIKcrnyaTauMoHHOW  OOKYMEHTauun, MNOAroTOBKY  WU3MEPUTESNbHOMN
annapaTtypbl, UHCTPYMEHTa, a TakKkKe HenocpencTBEHHO 3a MNpoBeAeHME MiaHOBbIX
NpnbopHLIX 06CcneaoBaHum;

- cbop M Knaccuukaumsa AaHHbIX NO NPOBEAEHHBIM 3a BpPeEMSs JKCniyaTaumm
nNpnbopHLIM 06CneaoBaHMsAM U PEMOHTaM;

- OCywecTBneHMe 3aMepoB NacnopTU3NpyembliX [daHHbIX B npouecce
aKkcnnyataumm;

- onpeaerneHne mecta 6a3oBoro wypda ¢ obo3HavYeHnemM ero Ha KapTe-Cxeme;

- obpaboTka pesynbTaToB U O(OpPMNEHME COOTBETCTBYIOLLUMX MNPOTOKOMOB U
aKTOB.

A.2.2. BegeHune nacnopTa OCyLllecTBAdeTCs C MOMEHTa nycka rasonposoja B
aKcnnyataumio 1 B TedeHue Bcero nepuoga ero paboTsbl.



A.3. I'IepetleHb AOKYMEHTOB, BXoAALWuXx B nacnopT

A.3.1. Bknwo4deHU0O B nacnopT noanexart 39NnemMeHTbl MNPOEKTHOW W LpYyrow
TEXHNYECKON OOKYMEHTAUNKN, NMEIOLLIENCS Ha ra3onpoBoA, B TOM YUCHE:

- aKT NPMEMKM B KCNIyaTaumio;

- 9KCnJlyaTaumMOHHbIA NacnopT cucteMbl OX3;

- TexHudeckas OOKyMeHTauusi (cepTudmkatbl, nacrnopta M nNp.) Ha
obopyaoBaHne U matepuansl;

- cTpouTenibHast (MCnonHUTenbHast) OOKYMEHTauuMsi Ha BHOBb COOpYXXaeMmble
MCKYCCTBEHHbIE Mnperpagbl M KOMMYHUKaUUKW, MpokKnagbiBaeMble napannesibHo, unm
nepecekaroLne ra3onpoBos C ykasaHnemM CTENEHN UX BIIUSHUS;

- NPOTOKOMbI UBMEPEHUIN N aKTbl TEXHUYECKOIO COCTOSIHUA.

A.3.2. na ob6obweHna cBedeHUrn O TEXHMYECKOM COCTOSHMM rasonpoBoda
cocTaBndeTcs ero kapTta-cxema B maclitabe, yaobHoOM Ons HaHeCeHUs HeobBxoaANMbIX
OTMeTOK. Ha kapTy-cxemy 0OMmKHbl ObITb HaHECEHDI:

- Tpacca NpoxoXxaeHus rasonpoeoda CO CKBO3HbIM AeNEHNEM MPOTAXKEHHOCTU B
MeTpax, HayuMHaa OT Hadyana rasonpoBoga QOO €ro KoHua, C NPMBA3KOW BCEX
CYLLECTBYIOLUMX MUKETOB K PAaCCTOAHUIO OT Hayana Tpaccbl W YyKasaHuem MecT
6a30BbIX WYpPdOB.;

- MeCTa pacnosioXXeHUsi BCEX COOPYXXEHUIN Ha rasonpoBofe, BKYasa KONoAaubl,
3anopHy apmaTtypy, CTaHUMM KaTOOHOM 3alUnTbl, KOHTPOSbHO-U3MEpPUTESbHbIE
MYHKTbl, OTBOAbl M BPE3KM C YKa3aHMEM pacCTosiHMs (B MeTpax) OT Onwkaunwero
nuKeTa;

- MecTa nepeceyvyeHunsd rasonpoBofda CO BCEMU KOMMYHMKALMSMUK, a Takke C
€CTEeCTBEHHbIMU U NCKYCCTBEHHbIMUW Nperpagamu;

- MecTa npoBeAeHnst PEMOHTHbIX U ApYrMx paboT, aBapui, NOBPEXAEHNN.

A.4. KoHTponb napameTpoB BO BpeMs IKcnsyaTtauum

Mpn akcnnyataumm, B COOTBETCTBMM C  TpeboBaHMaAMKM  OEUCTBYHOLLMX
HOPMAaTUBHbIX JOKYMEHTOB, KOHTPONUPYIOTCS creaylowmne TeXHUYECKMe nokasaTesnu:

- repMeTMYHOCTb rasonpoBoda - C MOMOLLBbIO LITATHbIX raszoaHann3aTopoB
(rasonHgmMKaTopoB);

- COCTOSIHME W30MALUMOHHOIO MOKPbITUA - METOLOM MPOBEPKM HA KOHTAKT C
PYHTOM W M3MEPEHNEM INEKTPUYECKOro nepexogHoro conpotusrieHna (npubopebl
Tvna AHTTIN, C-Scan, lNMouck-2 n ap.);

- COCTOsSIHME CPeacTB 3alUnTbl OT KOPPO3nK;

- 9pdekTMBHOCTb paboTbl cuctembl OX3 - B cootBeTcTBUM ¢ TOCT 9.602.

A.5. KoHTponb napameTpoB BO BpeMsi MPOBeAeHUsI PEMOHTHbIX paboT

A.5.1. Mpn BbLINOMHEHUN PEMOHTHbIX PaboT Ha rasonpoBOAE, CBA3AHHbLIX CO
BCKPbITUEM TPYHTA MO MPUYUHE MNOBPEXOEHUS M3ONSLUMOHHOrO MNOKPbITMS, MO



MeToauKaMm, npeayCMOTPEHHbIM HacTOALLNM PYKOBOOALWNM  OOKYMEHTOM,
onpeaensTCs:

- (pakTnyeckoe 3HayYeHMe MNepexodHOro 3reKTPUYEeCKoOro COonpoTUBMEHNA W
agaresvst U30NALUMOHHOIO NOKPbLITUS;

- BESIM4MHA KOPPO3NOHHOro n3Hoca (Npu ero Hanuyuu);

- OCTaTo4YHad TomnwuHa CTEHKM B MECTax KOPPO3NOHHbLIX MOBPEXOEHUN,

- KayeCTBO CBapHbIX CTbIKOB (MpW Hanuumm B 30He LWypda) msmnyeckumm
MeTogamu;

- MexaHu4eckume ceaorctea n HOC B MecTax KOPPO3NOHHbIX MOBPEXAEHUN.

A.6. OchopmneHune TexHU4eCcKoro nacrnopTa

A.6.1. TlacnopT rasonpoBoga odopmnaeTcsa no dgopme 1 c npunoxeHnem
AOOKYyMeHTOB, oroBopeHHbix B A.3.1 n A3.2, akToB W MPOTOKOMNOB MNfaHOBbLIX
NPUBOpPHbIX 0OCreoBaHM U PEMOHTHbIX paboT, a TaKkKe akToB, MPOTOKOMOB W
3aKMNIOYEeHUN MO OLEeHKEe TEeXHUYEeCKOro COCTOSHUA B COOTBETCTBUM C HACTOALLEWN
NHcTpykumnen

A.6.2. [onyckaeTcss BO3MOXHOCTb XpaHEHWA NacropTHbIX AaHHbIX B
3MIeKTPOHHOM BMae U o06paboTka npyM MNOMOLM  KOMMBIOTEPHLIX MNpOrpamm,
yuntbiBaloWmMx TpeboBaHna Hactoswen WHCTpykumu. PacnedaTtka OaHHbIX OOSKHa
cooTBeTCcTBOBaThL (hopme 1.

A.6.3. [Ona 6Gonee yrnybneHHOro onpegeneHnss TEXHUYECKOr0 COCTOSHUS
rasonpoBoa M ero ocTato4HOro cpoka cnyxbbl B 605iee CroXHbIX, HanpumMmep o0cobbix
PYHTOBbLIX W Np., YCNOBUAX [OMNyCKaeTcA BKMYeHMe B Qopmy 1 gpyrux
AOMOSTHUTESbHbIX NapaMeTPOB U OaHHbIX.

A.6.4. OdhopMIIEHHbIN NacrnopT yTBeEPXKOaeTcs rnaBHbIM NHxeHepom ['PO.

dopma 1



TexHMYECKMM SKCHJIyaTalMOHHEM [acCIOpPT I'alSONpoBoOza
(A71sT BHOBBE CTPOSIMXCSI I'aB3ONPOBOLOR)

DKCIUIyaTauMoHHasa opraHmsauua ( Biameser)
MecTO MNpPOKJamKM T'a30IpOoBOIa

HasHaueHre rasonpoBona

[IPOTAXEHHOCTb. + + v v v\ v s M, JaBJIEHME pacueTHOe ....... Mlla, pabouee ...... MIla
Mpoext N.......... or/ ...... Lo /[ 19...... T. paspaboTaH .........
llpoekT cucreMmel X3 N .... .. or/. [, /[ 19..... . paspaboTaH .......
CrIOCO6 MPOKIAIKM  « v v vt e v ve et e e eaas Ha ydJacTKe OT ..... b1 (c TEPPIUR M
Ta30MnpoBoOna
(MOABEMHBI, v Ha yYacTKe OT ..... b1 (c TEPPIUE M
HABEMHBIA, e e Ha yYacTKE OT........ b1 (c THPPIUR M
HAOBEMHBIA ettt Ha yYacTKE OT........ b1 (c THPPIUR M
MOOBOIHBIA) ettt et e e Ha yYacTKE OT ....... b1 (c TEPPIUE M
IMaMETP M TOJIMHA v v v v v v v v vn v MM Ha YyYacCTKEe OT ... ..... OO u... M
CTeHKN TpyO
TAB0MPOBOIA eveeneeneeeann MM Ha YyYacCTKE OT ... ..... OO ... M
(D x h)
H o MM Ha YyYacTKe OT ... ..... OO .. M
.............. MM Ha ydacTKe OT .. OO ..M
.............. MM Ha ydacTKe OT .. OO ... M
IaTa 3aBepueHMS [ ... [ .. / 19..... . Ha yd4acTKe OT ... IO .M
CTPOUTENLCTBA [ ... [ .. / 19..... . Ha yd4acTKe OT ... IO .M
[ [ .. /[ 19..... . Ha ydJacTKe OT ... HOo .M
[ [ /[ 19..... . Ha ydacTKe OT ... HO .M
[ [ /[ 19..... . Ha ydacTkKe OT ... 1o .M
IaTa nycka [ .. [ .. [ 19..... . Ha yd4acTKe OT ... IO .M
cucTeMel 9X3 [ .. [ .. / 19..... . Ha yd4acTKe OT ... IO .M
[ [ .. [ 19..... . Ha ydJacTKe OT ... HO .M
[ [ /[ 19..... . Ha y4JacTKe OT ... Ho .M
[ .. [ /[ 19..... . Ha ydJacTKe OT ... Ho .M
OBopyZnoBanme rasonpoBona
YuacTok HasHaueHue Tun HammeHOBaHME YCIOBHEI MaTepuan HopmaTBHEI HaTa
Ta30m0poBona YCTaHOBKM (Mmapxa) npoxon OCHOBHEBIX IOKYMEHT YCTAHOBKU U
nuker (IIK) DJIEMEHTOB ( mpoexrT) 3aMeHH
lpuMeuanue - B rpade "Tun ycraHoBku" yKas3aThb. B KOJOMALE, B [IOMENEHUM, Ha OTKPEITOM BO3OyXe, [IOI3EMHO.

l]e;xaceuae}nae n napaiielibHasi IpoKJiagKka C eCTeCTBEeHHBIMM IIperpagaMm

[ I
HammMeHOBaHUE

rnperpans

Pacniomoxenmne 1o
KapTe- cxeMme

Twun
NPOKJIaO KN onop

IPUTPY 30

B

Kommuectsol mar

OOHapyXeHHEE M3MeHEeHUHA




oT oo IJIMHE, M Iara |[XapakTepuc- PaboTe 1o
THKAE BOCCTaHOBJIEHUIO
lprMmeuanve - B rpade " Twun npoknmanku” yKasaTh, KaK MPOJOXEH Tas30NpoBOI - Ha ONopax, [Iepexomax,
KOHCTPYKLMIO NIPUIPYy3a M T. I.

IIeg:ec:en:ernnea n napamjelibHasi [NIPOKJIafgKa C MCKYyCCTBEHHBIMM HIperpamaMm
N KOMMYHMKALINSsIMU

HammeHOBaHME Pacnojyoxenne no| ImybuHa samoxenusa (oT YycioBusa XapakTepucTmuka
rnepecekaeMoi win KapTe- cxeMme YPOBHA 3eMin), M NPOKJIANKM |Iperpamns, KOMMYHNKALMN
napasJesib Hol ( IK)
KOMMY HUKA LI
or o rasonpo- | nepecekawolen Iara u Hauasno u
BOmIA ( mapasensHo1) HOMEP OKOHUaHMEe
KOMMYHMUKALINNA, npoexTa paboT
nperpamsl
[IprMedvaHmUsa
1 B rpade "Pacnosoxenme no kapre- cxemMe' B cliyuyae MepeceueHMsa C KOMMYHMKALMEN BaloJHAETCH
TONBKO cTojybel " mo", B clyyae NapajuleNbHOM MPOKJamnky crojyben "ot" u " mo".
2 B rpade "YcrnoBua Npokmamku' yKas3aTh KAK MNPOJIOXEH Tas30NpoBOI - B QyTisape, KOXKyXe, Ha OINOpax
u T. O
){aqbamcunapmacvrntxna ﬂn?}fﬁ
YJacTok HapyxHBD1 TomumvHa |HopmaTus- | Mapka JaTa u N XyMmueckuyt cocras, % MexaHUUeCKMe CBOMCTBA
Tas0npoBO- | OmMaMeTrp CTEeHKH, HEIM cramm MecTO ceptuduxa-
ma, (IK) |Tpy®, MM MM IOKYMEHT BEIILY CKa Ta
Ha TPyOH KauecTBa
oT o (BasoBorO C Mn Si P S curMa_s, curMa_T, |InenbTa, KU,
wypda) Mlla MIla % I/ cm2
[IprMedvaHmUsa

1 B rpade "VYuacTok raszonpoBoma”’ mOJS OTBETBJEHMS 3alOJIHAETCS TOJIbKO cTosben "or";
2 B rpadax " Xmmmueckuit cocrtaB" u "MexaHumueckme cpBoicTBa" g 6a30BOTO mypba yKasaTh pPeasibHO M3MEPEHHHE 3HAUeHMa, MecTo mypba oTMeuaeTcs

3amMcho B Tpabe "VYuacrok rasomnposoma', cTombeun " mo

}{a;uaxure;nacunaxpt TPYHTa Ha YPOBHE BaJIOXeHUSsI




Y4acTok Kimacc un MakcuMasibHasa ¥ YoesbHOe JIcTOUHMK OcoOrle
Ta30npoBOMAa, |Pa3HOBUI- MVHVMAJIbHA S CONPOTUB- aHOMamM YCJIOBUSA
(IK) HOCTb TITyGmHa JeHue
TPyHTa IO 3aJIOKEeHUs, M TPYHTA,
oT o ToCT 25100 oM X M
[IprMedvaHmUsa
1 B rpade "Tun rpyHTa" B CIOyyYae, eCiIM TPYHT [ONCTUJIAKIETO CJIOSA
OTJIMYaeTCa OT OCHOBHOTO TPyHTa TpPacCH, CJenyeT YKasaTe U ero
XapaKTEPUCTUKMA.
2 B rpade "JMcrouHmk aHOMaNMM' ~— yKaszaTb XapakTep uX BOBHMKHOBEHUS -
BIEK TPUOULIMP OBAH HEIA TPAaHCIIOPT, oaBLeM TPYHTOBEBIX BOM, Ce30HHOe
npoMep3aHre, CeMCMMUEeCcKas aKTUBHOCTHL, NOoNpadaTeiBaeMas TEepPpPUTOPUS;
3 B rpade "Ocobre ycioBusa" ~yKazaTh BEJIUUMHY BIIYyXKOanIMX TOKOB,
MaKCUMAJIbHEIA MPOTHO3UPYEMEI YPOBEHB TPYHTOBEIX BOI, IUVIyOMHY MIpOMep3aHusd,
CTENeHb MyUYMHUCTOCTHM (POCAmOUHOCTM, HABYXaeMOCTH) .

}(a{>ajure;n4cunaxai MBOJISAIIMOHHOI'O INOKPHTHUS

YJuacTok MIPOTAXEH- MecTo T, Obwasn [lepexonHoe Apnresmuda K [IpOYHOCTBL OTcyTcrTBHUE
ra30mIpoOBO- [HOCTE, M M3 0JIAL NN CTPYKTypa M |TOJIMHA, CONPOTUBJIE- TpyOe, Mlla |npm ymape, npotoda mnpu
na, (1K) MaTeprasisl MM Hue, OM X M2 Jx MCIETATEeJIbHOM
HanpsxeHun, KB
oT no
[IprMedvaHmUsa

1 B rpade "CrpykTypa u Marepuais' yKas3aThb [OCJOMHO MCIOJIb30BAHHEE MaTepMalHL.

2 Ecmm IIprm 3allOJIHEHUNM TabMLUEl [TOKasaTelIM anre3mu U IIPOYHOCTM IIPpUM yIoape 6ynyT VMeThb OPpYyI'yi pasMepHOCTh, TO €€

yKazaTrb ocobo.
3 B rpade "MecTo mzomauuMu' yKazsaTb. CTHKOBOM WOB MM METAJUT TPYOEHL
4 Ina GaszoBoro mwypda yKasaTh PeajibHO M3MEPEHHBE SHAUYEHUS.

)(aq:auxuna;:ptcurnaxua CHUCTeMsl :BJIEEKHDI)CNKIIHUGQIeK:KK)f& B3aummTe

Jara wmaMmepenms| Tun m Mapka | MecTo pacnoJiOXeHMs IO KOHTPOJIbHO- |BemmumHa 3ammTHOTO
BEJIMYMHEL ycTporncTBa kapTe- cxeme, (IIK) M3MEPUTEIIb- norexHuuana, B
3aUMUTHOTO DIIEKTPO3aWNTE HEDA IIyHKT
o TeHumana ycTporcTBa TOUKM (xmm) N dn_n du_Curma
3X3 M3MepeHusa
[IprMedaHmUsa
1 Ilpu BBOIE NACCHUBHHX YCTPOMCTE 3JIeKTPO3aumTH ( IpoTekTopoB) B rpade "Iara wusMepeHus




BeJIMUMHE 3allMTHOTO MMOTeHUMasa" 3Ta mara oTMeuaeTcsa oBa3aTesibHO,

2 B rpade "BesnuumHa BalMTHOTO noTeHuUMana" YKa3LBAKT CA VB3MEepEeHHEE 3HAaUeHMs
NOJIAPUBALUMOHHOTO WJIM CYMMapHOTO [IOTEHLMAJIOB (dm_n nm bu_curma) BO BCEX
KOHTPOJIb HO- UBMEPUTEJIbHEIX MyHKTAX yYaCTKAa SallMATHL. |

CBeneHMsI O BEHIIOJIHEHUM PEMOHTHEIX U IIFK)@DﬁHEUKTDﬁHe(:KRH{ ;uaGcrr

HaTa MecToO Criocob Bun OnmMcaHMe BHIIOJIHEHHEIX
PacIoOJIOXeHUs IO |oOHapyxe- IOBPEXIOEHMUA PEMOHTHHEIX U
kapre- cxeme, (IIK) HUS npoduiakTUdecKux padoT

lprMeuvaHre - JJia [JIAHOBHIX padorT B rpade "Crnocob obHapyxkeHua' yKaszaThb
HauMeHoBaHye pabore. I'pada "Bun noBpexmenus” B 5TOM Ciydae He
3aroJIHSAE TCH.




MpunoxeHune b

AHann3 TexHn4yeckom (MPOEKTHOU, UCMOSTHUTESTbHOMN U IKCMNIlyaTaLMOHHOWN)
AOKYMEeHTauuu ctanbHbIX NOA3EMHbIX ra3onpoBoaoB

B.1. O6wme nonoxeHus

Llenbto  aHanu3a NPOEKTHOW,  MUCMOSIHUTENIbHOW W 3KCnslyaTaunmoHHOMN
AOKYMEHTaUnn ABnseTcsl U3ydeHne TEXHUYECKOro COCTOAHUSA CTasflbHOro Nog3eMHOro
rasonposoga.

Mo pesynbTatam aHanmMsa  OOKYMeHTauuu  onpefendeTrcss  nepeveHb
HegocTawwen nHdopmaumm n odbem paboT ANs TEXHMYECKOro AnarHOCTUPOBaHUS
rasonpoBoga 6e3 BCKPbITUS.

AHanu3 npoBOAMTCS C  WUCMNONb30OBaAaHMEM  KapTbl-CXEMbl  ra3onpoBoaa,
cogepxallen crnegyrowme cBeaeHus:

- Tpaccy NPOXoXAeHUs ra3onpoBoga CO CKBO3HbIM AeNeHNEM NPOTAXKEHHOCTU B
MeTpax, HaudnmHasi OT Hadana c NpuUBA3KONW BCEX MUKETOB K PacCTOAHMIO OT Havana
Tpacchl. [lorpelwHoCTb HaHeCeHUsi Ha KapTy-CXeMy YCIIOBHbIX 0O0O3Ha4YeHUn He
AOMMKHA nMpeBblllaTb TPEX METPOB ANl MEXMNOCENKOBbIX W OOHOro MeTpa Aans
BHYTPUNOCENKOBbIX ra3onpoBo4OB;

- pacnosfoXxeHne BCEX  COOPYXEHUN Ha rasonposoge, BKIto4asd
KOHTPOJSIbHO-U3MEPUTESIbHbIE  MYHKTbI, KOMOAUbI, 3aropHyl apmartypy, CTaHuuu
KaTO4HOW 3alUunTbl, OTBOAbLI U BPE3KY;

- MecTa napannenbHON NPoKNaakn n nepeceyvyeHns Co BCEMU KOMMYHMUKaLNAMW,
a TakxKe C eCTeCTBEHHbIMU N UCKYCCTBEHHLIMW Nperpagamu;

- MecTa NpoBeAEHNSI PEMOHTHbIX paboT.

B.2. NepeyeHb AOKYMEHTOB, noanexalumx aHanusy

6.2.1. AHanusy nognexut npoekTHass W TexHu4yeckass [OOKyMeHTauus,
NMEIOLLIAACS Ha ra3onpoBoA, B TOM YUCHIE:

- pabouni NpoekT razonpoBoaa;

- CTPOUTESbHBIN NacnopT ra3onpoBoaa;

- 9KCnslyaTaumMOHHbIM NacnopT rasonpoBoaa;

- pabounn NpoekT cnctembl IAX3;

- 9KCnslyaTaumMOHHbIA NacnopT cucteMbl OX3;

- aKkTbl M NPOTOKOSbI MpeLwecTBYyOWMX NpubopHbIX obcrnenoBaHuin, aBapum,
ANarHOCTUPOBAHUIN U T.1.

b6.2.2. lpn aHanuse yunTbiBalOTCA 0bA3aTenbHble TpeboBaHWA OEeNCTBYHOLLMX
HOPMAaTUBHbIX JOKYMEHTOB, B TOM YuUCheE:

FOCT 9.602; "CoopyxeHus noasemMHble. Obwwme TpeboBaHmsa K 3awmTe OT
Koppo3uun"

- CHwuIT 2.04.08-87* ""a3ocHabxeHne. Hopmbl npoekTupoBaHus";

- CHwuIT 2.04.12-86 "Pac4yeT Ha NPOYHOCTb CTanbHbIX ra3onpoBo4oB”;



- CHwuI1 3.05.02-88 "l"a3ocHabxeHune";
- b 12-368-00 "lMpaBuna 6e3onacHOCTN B ra30BOM XO35IMCTBE";

B.3. OCHOBHbIe XapaKkTepUCTUKN aHanus3a

B.3.1. XapakTepuCcTuKn rasonposoaa:

- CBefdeHuss O MecCTe MNpOoKMadku rasonpoBofa [OOMKHbl BKYaTb B cebs
yKasaHMsi O HavalbHOM W KOHEYHOM nNyHKTax, cdepe  obcnyxmBaHus
(MexXnocenkoBbIi, NOCESKOBLIA U T.4.) U Ha3Ha4YeHUN ra3onpoBOAa;

- AvameTp rasonposoga no ycroBHOMY npoxody (B criyyae, ecnu rasonpoBoj
NOCTPOeH m3 Tpyb pasHoro guvameTtpa, TO B aHanuMse [OOSPKHbl paccMmaTpuBaTbCA
yyacTKM Kaxgoro auameTtpa B OTAENbHOCTW, 3a MWCKIIHOYEHMEM crny4daeB, Korga
NCNONb3yTCA TPYObl OOHOrO M TOroO Xe YCNOBHOro npoxoaa, Hanpumep, 159 n 168
MM, 57 n 60 mm);

- obwas nNpOTSKEHHOCTb rasonpoBoga W OTAEeNbHO MO yyacTkam, ecnu
NCMNONb3YTCA TPYObl pasHOro gMameTpa;

- paboyee paBrieHWe rasonpoBofa pacyeTHOe U (pakTMyeckoe Ha MOMEHT
obcnenoBaHus;

- JaTa nycka B SKcnnyaTaumio.

b.3.2. XapakTepuUCTuKn Tpacchl:

- MecTa napannenbHOMN MPOKNagkn U nepecevYeHnin ¢ ecTeCTBEHHbIMU (PeKH,
oBparu, pyyYbM M T.4.) U WUCKYCCTBEHHbIMM (MOCTbI, TOHHENW, aBTOMOOWUIbHbIE U
XernesHble 4opOorn) nperpagamu;

- MecTa naparsiefibHOM NPOKNagku v nepecevyeHnn ¢ KOMMYHUKaUUSAMU BCeEX
TUMOB C YKa3aHWeM MepeceyeHun, YUYTEHHbIX NpU NPOEeKTUPOBaHUN U NepeceyeHni,
npoun3BeneHHbIX BO BpeMs paboTbl razonpoBoaa;

- BPEe3KM B ra3onpoBoj (C ykasaHneM guameTtpa u gaTbl BPe3KK);

- Hanuuue npurpys3oB, QyTNApoB, KoOmodueB W APYrUX COOPYXXEHUA Ha
rasonpoBofe C NPUBA3KOWN K MPOEKTHbIM OTMETKaM;

- my6buHa 3anoXxeHust ra3onpoBoAa NpPoekTHast U dpakTnudeckas (B crydae, ecnm
rnmybuHa 3anoXeHust He SBNAeTCs MNOCTOAHHOW, YKasblBaeTCd e€e MUHMManbHoe W
MakcuMaribHOe 3Ha4YyeHue C NPUBA3KON Y4aCTKOB K MPOEKTHbIM OTMETKaM).

b.3.3. XapakTtepuctunkn Tpy6:

- HapyXHblh guameTp W TonwmHa CTeHkn Tpyb (B cnyyae, Korga npwu
CTPOUTENBbCTBE  MCNOMb30BanUCb TPpyObl C  pasfiVyHOM  TOSWMHOM  CTEHKM,
YUYUTBLIBAKOTCA BCE TOSILLMHBI MPU BO3MOXHOCTU C MPUBA3KOM K KOHKPETHbIM y4yacTkam
Tpacchbl rasonposoaa);

- HOpPMAaTUBHbLIA OOKYMEHT Ha Tpybbl (CTaHgapT, TexHudeckue ycnosus). B
cnyvae, Korga npu CTPOUTENLCTBE WCMNOSb30BANIMCb TPYObl, W3rOTOBMEHHbLIE MO
pasHbIM HOPMaTUBHbLIM [OOKYMEHTaM, Y4uTbiBalOTCA TPyObl MO BCEM HOPMAaTMBHbLIM
AOKYMeHTaM, Mpu BO3MOXHOCTU, C MNPUBA3KOW K KOHKPETHbIM Y4yacTKam Tpacchl
rasonposoga);

- cepTUdMKaUMOHHbIe OaHHble Ha Tpybbl (Mapka cTanu, nNpu BO3MOXHOCTU C
yKa3aHMEeM MexaHMYeCKNX CBONCTB Y XMMWUYECKOro COCTaBa).

b.3.4. XapakTepuCTuKN rpyHTa:



- TMN rpyHTa (rpyHTOB, B Cry4yae, €Cnu rpPyHTbl MO Tpacce WUMEKT pasHbli
cocTas);

- Hanu4ne noacTUaloLWEro Crios, OTAIMYHOMO OT OCHOBHOMO FPyHTa B TpaHLwlee
rasonpoBoaa;

- Hanu4mMe rpyHTa 3achbinky (NPUCLINKK) rasonpoBoga, OTANYHOIO OT OCHOBHOIO
rPYHTA;

- yOernbHOe areKkTpu4eckoe ConpoTMBIIEHNE IPYHTa Mo Tpacce rasonpoBoaa;

- yOenbHOe aneKkTpuyeckoe ConpoTMBIIEHNE IrPyHTa 3achINKn rasonpoBoaa;

- pasHOCTb NOTEHUMANoB MeXAy rasonpoBOAOM M 3eMfied Ha Bcex 3Tanax
aKcnnyataumm o BCEM, KakK 3alWuueHHbIM, TaKk M He 3alUMLLEHHbIM Yy4yacTkam
rasonpoBoaa;

- HanNn4Me y4yacTKoB C NYYMHUCTbIMK, NPOCafOYHbIMKN, HabyxaloWmnmMm n apyrumm
PYHTaMM M y4yacTKOB, MpOXoAsAWMX MO KapCToBbIM W noppabaTbiBaembiM
TEPPUTOPUAM;

- HanuyMe y4yacTKOB C BbICOKMM YPOBHEM [PYHTOBbIX BOA, C YKasaHMEM
MakCUMaribHOro, MWHUManbHOMO W CpeaHerogoBOro YPOBHS OTHOCUTENBHO OCWU
rasonpoBoga.

6.3.5. XapakTepucTnkmn n3onaunoHHOro nokpbITUA:

- TMN n3onsaumm Tpyb M CBapHbIX CTLIKOB, €CIi NPU CTPOUTENBbCTBE Ha PasHbIX
yyacTkax NPUMEHSANNCh pasHble TUMbl U30M8LUMK, UX cregyeT ykasaTb C pa3buBkomn rno
yyacTkawm;

- Mapku NpUMeEHsIEMbIX U30NALMOHHBLIX MaTepuanoB, UCNOMb30BaHHbIX Kak npu
CTPOUTENBCTBE, Tak U NMpU PEMOHTE rasonpoBoaa;

- nepexogHoe 3reKkTpuyeckoe COMnpoTUBIIEHWE W HanpshkeHue npobos
N30NALUMOHHOIO NOKPbITUA (YKa3blBalOTCA Kak AaHHble HA MOMEHT CTPOUTENbCTBA, Tak
N OaHHble NocenyLwmx 3amepoB, NPON3BEAEHHbIX B Clly4ae PeMOHTA);

- MexaHum4yeckasi MpPOYHOCTb MOKPbITUSA (BenNuYMHa agresvn, conpoTuBneHue
casury n T.4.).

6.3.6. XapakTepuUcTnkn cUCTeMbl NIEKTPOXMMUNYECKON 3aLUMNTDI:

- TN MPUMEHEHHbIX YCTAHOBOK KaTOAHOM 3aluTbl C YKasaHMeM MPOEKTHbIX
OTMETOK MECT YCTaHOBKMU;

- NONAPU3aLUMOHHbIE MOTEHUManbl Mexay yv4acTkaMu rasonpoBoga U 3emnen C
yKa3aHMeM 3HayeHu Ha MOMEHT Mycka 1 nocrnegHNX 3aMepoB;

- 3aWmMTHble MOTeHunanbl Mexay YydacTkamu rasonposoga W 3eMien C
yKa3aHMeM 3HayeHUr Ha MOMEHT Mycka W NocrnegHux 3amepoB (4Nns rasonpoBooOB,
3aWmLeHHbIX 9X3).

6.3.7. XapakTepucTnKn peMoHTHbIX paboT:

- cBegeHus 060 BCcex peMOHTHbIX paboTax Ha rasonpoBofe C ykasaHueM Buaa
NOBPEXOAEHNSA, €r0 PacrnofIoXKEHU Ha CxeMe rasonpoBoja U METO0B PEMOHTA;

- CBeJeHNd O BHECEHUU MU3MEHEHUN B cucteMy OX3 B TeYeHue BCero cpoka
aKcnnyataumm n peMOHTHbIX paboTax, CBA3aHHbIX C CUCTEMON OX3.

6.3.8. PaccmoTpeHHble Bbile AaHHble MO AMarHOCTUPYEMOMY ra3ornpoBoay
AOITKHbI OblTb BHECEHbI B TEXHUYECKUM 3KCMNITyaTauMOHHbIN nacnopT (npunoxeHune A
HacToswero PL).

6.3.9. lNo 3aBepLleHnto paboTbl NO aHanNM3y OKYMEHTaUMN COCTaBNSETCS akT C
yKasaHMeM 1 NoANUCbIo Nvua ee nposogmeLlero (opma 2).



6.3.10. o pesynbTaTam aHanu3a  paspabatbiBaeTcd  nporpamma
[AIMarHOCTUPOBaHUS ra3onpoBoaa Ge3 BCKPbITUS TpyHTa.

dopma 2

AKT aHaxmsa TeXHUYEeCKOM JOKYyMeHTalunn II0O8eMHOIO CTAaJIBLHOTIO
rasonpoeoma

OpPTaHMBaALMA" BJIAHEIIELL & v v v v vt v vt e vt h e st et st et et et e e e e e e e e e
MeCTO HNPOKJIAOKM TaABOIIPOBOIE: « « v« v v v v vt et a et b n bt ettt e e e et et e e
Has3HAUEHME TABOMIPOBOIA: « « « v v v v v vt ettt et et t e it et et e e e e e ettt e e e e
Ofmasg HOPOTAXEHHOCTD. « v v v v v v v v vn v v v M, Pabouee maBJIEHME ... ...... MIla
[lepeyeHb PACCMOTPEHHOM HOKYMEHTALIMML « v v v v v vt o v ot e et e e et e e et e e e e e e e e e

MecTa BOSBMOXHOTI'O MNOAKJIIOYEHMUST KOHTAKTHEX M3MEPMUTEJIBLHEIX
npmnéopos

Mecto (IIK) BuUI yCTAHOBKU Haumenosanue (Mapka)
ODOpYyInOBaHMa I'al30IpoBOIA

OaHHble AN NpUBGOPOB 6eCKOHTaKTHOI'O M3MEepeHUs

PacrnioyioxeHme yyacTkKa Ha IraMeTp ¥ TOJIIMHA CTEeHKU T'OpPUBOHTAJILHEIN
KapTe- cxeMe TPyO [IoBOPOT, B
rpamycax

IIK NPOTAXEHHOCTh, M

lIpuMmeuvaHre - I'pada " IOramerp M ToOJmMHA CTEeHKM TPyO  BaloJHSAEeTCs, eCJM
Tas30mpOBOI MOCTPOEH U3 TPYyO PA3HBIX IE€OMETPUUECKUX PABMEPOB

HepeceueHMe C MCKYCCTEEHHBMM ¥ €CTEeCTBEHHBMU IIperpagaMm



HamMeHOBaHME ¥ XapaKTEepUCTHUKA PacrnoJsioxeHre IO KapTe- CxeMe
nepecexawoumert ( napasiesbHOM)
nperpans [IK INPOTAXEHHOCTEB, M

Xapaxmepncwnxa I'pPyHTA

PacnosoxeHme 1o Krmmacc mnm TMn TpyHTa KopposmoHHaA aKTMBHOCTD
KapTe- cxeMme no I'OCT 25100
IIK NPOTAXEeHHOCTh, M

CucreMa 3JIEKTPOXMMMYECKOM BallMThl

30Ha IOencTBUA OTKJIOHEHME BEJIMUMHEL IDaTa PO IOIIXUTEITb -
KaTOIOHOM YCTAHOBKMU 3aMUTHOTO IIOTEHLMAJIa OT HOCTBb
TpeByeMEIx 10 CTaHIaAPTY OTKJIOYEHNA
or IIK oo IIK Kuin N 3HaueHne, B

CBepeHuss o6 aHaNMB3e PEMOHTHEIX M NpodmnakTmMdUeckmx pabor

HaTa MecTO pacHnoOJIOXEeHMA II0 [IPMUMHEL TOBPEXIEHM
kapre- cxeme, IIK




AHamnM3 npoeeJjia KOMMCCHUA B
cocTase:

( momxuocre, ®. M. 0., NOOAMMUCH)

( momxuocre, ®. M. 0., NOOAMMUCH)

( momxuocre, ®. M. 0., NOOAMMUCH)

MpunoxeHue B

BeckoHTakTHasas marHATOMeTpu4yecKkasa AMarHocTuka noaseMHbIX TpyoonpoBoaoB
C ucnonb3oBaHveM MHAuKaTopa aedekToB U HanpskeHun (UOH)

B.1. O6wmre nonoxeHus

Llenbto  GECKOHTAKTHOrO MarHMTomeTpuyeckoro obcnegoBaHna  sBNSETCS
onpegeneHne aedekTHbIX y4acTKoB TpybonpoBOAOB, MECT MOBbILLEHHbLIX HANPSXXEHNI
N, COBMECTHO C pesynbTaTaMn MNPUOOPHON OLIEHKM COCTOAHUS U3O0NALMOHHOMO
MOKPbITUS, Ha3Ha4YeHne MecT wypdoBaHna Ons BbIOOPOYHOrO pPeMOHTA MOA3EMHbIX
TpybonpoBoOAOB.

C nomouwbio nHgmkatopa gedekro n Hanpsxxenmn (MOH wnn gpyroro npubopa,
paspelweHHoro Ans nNpuUMEeHeHuMst B YCTaHOBMNEHHOM MoOpsiAke) Npou3BoguTCA
BbiIBNEHME U foKannsaumsa MecT KOPPO3MOHHbLIX U AedOopMaLMOHHbIX NMOBPEXOAEHUN,
a Takke MeCT NOBbILLEHHbIX HANPSXXEHUN Noa3eMHbIX TpybonpoBoaoB 6€3 nameHeHus
TEXHOSTOrMYECKNX PEXMMOB UX paboThbl.

Mpenmywectsom MeTona 6ECKOHTAKTHOM MarHUTOMETPUYECKOM ANarHOCTUKU
(BML) sBngeTcs onpefeneHne nU YTOYHEHWE MECTOMONOXEHNA MNPOrHO3MpPyeMbIX
AedekToB C MNOBEPXHOCTU 3emnn. [lpegBapuTenbHOro HamarHudmMBaHus u  (Unwm)
NOAKMIOYEHNA HAPY>XHbIX FEHepaTopOoB, Kak npasuno, He TpebyeTcs (KpoMe CROXHbIX
YCNOBUW MOCESTKOBbIX U rOPOACKNX 3aCTPOEK).

OcHOBHOE  [OOCTOMHCTBO MeToga  OECKOHTaKTHOWM  MarHUTOMEeTPUYECKOmn
ANarHoCTUKM - BO3MOXHOCTb OBHapyxeHust pedekros ©6e3 npsimoro Jocrtyna K
noBepxHocTn MeTanna (6e3 wypdgoBaHusa, 6e3 cHATUA msonaumMM n 6e3 3a4ncTok
nosepxHoctn Tpyb6). MNoatomy metogq BM[ nossonsieT BbICOKONPOU3BOAUTENBHO W
NMHTEerpanbHO OLueHMBaTb COCTOAHME obcnenyemoro Tpybonposoaa.

dusmyeckaa CyLLHOCTb MeTofa OCHOBaHa Ha eCTEeCTBEHHOM HamarHu4mMBaHum
MeTanna nog 4encTBMEM OUHAMUKO-MEXaHUYEeCKUX Harpy3oK N U3MeHeHUU BESTNYNHBI
MarHMUTHOro NoJisi B pesynbraTte cTapeHust U Kopposun metanna 1py6. Mo gencrenem
Harpy3oKk npu 9KcnnyaTauum B MeTanne TpybornpoBoda MNpOUCXOOAT MpoLeccehl,
npuBogsLwmMe K nepepacnpegeneHnio MarHutHoro nons. lpudem, 4yem OGonblue 3Th
N3MEHEeHNA, TeM Bbllle rpaguMeHT BbI3BAHHOW aHOManuu B MarHMTHOM rnose. Yem
pe3dye aHoMmanus, kotopasa reHepupyetcs gedektom B obnactu ero passutus, Tem
HagexXHee perncTpupyrotcs nogobHble 9KCTpemaribHble Yy4YacTKM C  MOMOLLbIO
n3mMepuTenbHOM annapaTypsbl.



B.2. UsmepuTtenbHaa annapaTtypa

MugukaTop gedektoB u HanpsbkeHun (MOH) coctont un3 pernctpupyrowiero
Onoka - OByX COOCHO PacnofioXKeHHbIX (heppo30H40BbLIX AaTYMKOB MArHUTHOrO Moss;
3MEKTPOHHOrO Kn3MepuTenbHoro 6noka, obpabaTbiBalolWEero CcurHanbl OaT4yuMKoB
(MHpopMaumsa oumdpoBbIBAETCS M Bbl4aeTCs Ha AaNekTpoHHoe Tabso). Miccnegyembiin
napameTp - HanpsKeHHOCTb COBCTBEHHOro MarHUTHOro nonsi Tpybonposoga u ee
N3MEHEHUS.

B.3. MogroroBka K AMarHOCTUPOBaHUIO

Bbibop yyacTkoB ob6cnefnoBaHMsA OCyLIECTBAAETCS B COOTBETCTBMM C MSIaHOM
TEeXHUYECKOro OuMarHoCTMpOBaHUA, MO UTOramMm aHanusa TeXHUYECKOW AOKYMeHTauuwu,
roe YTOYHSIITCS YCNOBUSA 3arneraHus u akcnnyataumm (guametp, paboyvee gasneHuve mn
T.4.) TpybonpoBoga. Ha CroXHbIX U CUINBHO U3MEHEHHbIX B Mpouecce aKcnsyaTauum
Tpaccax WOH BO3MOXHO wucnonb3oBaTb B pexumMe Mnoucka U YTOYHEHUA
3arnybneHHoro nonoxeHus Tpyo.

Mpw nogrotoBke K 06cnegoBaHMio HeoHBxoaMMO obecneynTs:

- ONA MEXNOCeSKoBbIX TPybonpoBOAOB (32 UCKMKYEHMEM pPacnoNnoXeHUa Noj
BbICOKOBOJSIbTHbIMM JI3T):

a) YyTOYHeHne haKkTn4eckoro nonoxeHunsa Tpybonposoga n ero ob6o3HavyeHne Ha
MECTHOCTWN NPOHYMEPOBAHHbLIMY NMUKeTaMM (MO BO3MOXHOCTU 4OMTOCPOYHbBIMW);

0) npumBA3KY Ha MECTHOCTM Hadana y4dactka obcnefoBaHWs K HaseMHbIM
opueHTMpam Tpaccbl (Mapkepam, KWlMam, knnomeTtpoBbiM cTOf6am) npu NOMOLLN
PYNeTKN Ui UHbIX CPEeACTB U3MEPEHUI;

B) fioKanusauuio MecT nepecedyeHus obcnegyemoro Tpybornposoda ¢ Apyrumu
NOA3EMHbLIMW KOMMYHUKaAUMAMKU (M UX HATYPHOE NMUKETUPOBAHUE B MNiaHe);

) cBobOAHOE NPOXOXAEHWEe BOOMNb 0OCeayemMoro yyacTka ra3onpoBoaa;

) BO3MOXHOCTW noAsapsaku annapaTypbl (HanpskeHnem ~ 220B) B npouecce
obcnenoBaHus.

- 0N BHYTPUMNOCENKOBbIX TPYOONpoBOAOB:

a) NCrornb3oBaHue JeTtanbHomn CTpOUTENbLHOMN OOKYyMeHTauumu
(KOMMYHWMKAUWOHHbIX MNSIaHWEeTOB) - AN COKPaLLEeHUs Henpou3BOAUTENbHbLIX 3aTpaT
BpeMEHU 1 ans obuwero nosbieHNa 30HEKTUBHOCTN U3MEPEHWNI;

0) XXEeCTKyl0 nNpuBA3KY OCHOBHbIX MYHKTOB, B T.4. MpWU JOSNrOBPEMEHHbIX
HabnogeHusx, K uccnegyemMmbiM obbekTam;

B) corfnacoBaHuWe BbIMOSTHAEMOro MOHUTOPUHIa C rpaukaMmm PeMOHTHbIX W
NPoUNaKTUY4ECKNX paboT Ha COCEACTBYIOLUMX TEXHOMOMMYECKUX U KOMMYHaNbHbIX
Tpaccax (ecnu nosiBnNaeTcs HEOHBXOANMOCTb UX OTKITHOYEHMS);

) NOOKIYEHME TeHepaTopoB MEPEMEHHOIO HanpskeHna CcTaHOapTHbIX
moaudpukaumn (tTuna AHTTIV vnu gpyrmux, 6onee cCoBpeMEHHbIX, UCMOSb3yeMbIX NN
nowucka 3arnybneHHbIX Tpacc) - ans JOMOMTHNTESNBHOIO ycuneHmsa
MarHUTOMeTpU4eCcKoro Nnpodussi ctanbHbIX TpyO;

) cosgaHue 06asbl JaHHbIX MO (PaKTUYECKOMY COCTOSIHUIO KOMMYHWUKaUUN C



AanbHEAWUM  pas3BuTueM paboT B pexuMMe  AOMroCPOYHOro  MOHUTOPWHrA
(cTaTUCTUYECKOE HakannuMBaHMe WCXOAHOM WHdopMauMm HeobxXxoaMMo C  Lenbto
MOArOTOBKM OCHOB 151 MPOrHO3MPOBaHUS pecypcoB TPybGoNpoBoOAOoB).

B.4. NoaroTtoBKka annapaTypbl K paboTe

Mepen Bble3gOM Ha OOBbLEKT UM3MepeHun Heobxogumo  obecneunTb
becnepebonHoe anekTpocHabxeHne npubopa ans yero npomssecTtn 3apsaky MOH ot
3aps4HOro YCTPOMCTBA, KOTOPOE OTKMAYaeTCss aBTOMAaTUYECKM MO  AOCTUMXKEHWIO
NOMHOW 3apAaKu.

HenocpeactBeHHass noarotoBka npubopa K  M3MEPEHUSIM  COCTOUT B
NOOKMIOYEHNUN OaTYMKOB K 3NEeKTPOHHOMY 6noky, BkntoveHun WOH mn npoBepku ero
paboTbl B pasfnyHbIX pexumMax B COOTBETCTBUM C WHCTPYKUMEN MO ISKCniyaTaumu
npubopa.

TapupoBka npubopa Ha KOHKPETHble YCIOBUSI MPOMCXOAUT MO creaytolemy
anropuTtmy:

- pacnonoXuTb JaTynKku napannenbHo ocu TpybonpoBoaa;

- nepemMellasicb BAoONb TpybornpoBoda Ha npeanonaraemom 6esgedekTHom
yydacTke onpegenutb rpaHuubl guanasoHa W3MEHEHUA MarHUTHbIX napameTpoB
(Hanpumep: 920 - 1500 y.en.);

- €CNN MakcuMmarnbHble U MUHUMarbHbIE 3HAYEHUS MarHUTHbIX NapamMeTpoB B
onpedeneHHOM AuanasoHe 4YepeayrTCs XaoTUYHO, TO pekoMeHayeTcs BblbpaTb Ans
noaroToBUTENbHBIX PaboT Apyron yvyacTtok TpybonpoBoaa;

- TaK KaK YMCrneHHble 3HayYeHusl ananasoHa 3aBUCAT OT opueHTaummn Tpyb, T.e.
npu noeopoTe Tpybonposoga Ha yron 6onee 20 - 30° B ropn3oHTasrIbHOM MAOCKOCTU -
AnanasoH YyTOYHSEeTCS 3aHOBO.

MpumMmevaHus

1. lNepuogndeckne 9SKCTPEMYMbl MarHUTHbIX NapamMeTpoB, MNOBTOPAOLLMECS
yepe3 10 - 12 M n vmeoWwme BUL OCTPbIX MUKOB C amnnutygon 15% oT 3HadeHus
AananasoHa, crnegyeT cunTtaTb cBapHbIMU (MOHTaXHbLIMW) CTbIKaMu;

2. lNpn3HakoM HapylleHuUss COCTOoAHUA meTanna Tpyb crnedyet cumtatb peskue
CKa4yku Nosis Ha KOPOTKMX (40 2 - 3 M) JIMHENHbIX OTpe3KaXx;

3. Heobxooaumma pononHuTenbHasa npoBepka MNpu WM3MEHEHUM [AumanasoHa
AONYCTUMbIX 3Ha4YEeHUN Ha ydyacTke 6e3 CMeHbl NPOCTPaHCTBEHHOW OpUEHTaLUKM NNeTy;

4. B cnyyae nOBTOPAEMOCTM 3KCTPEMYMOB MarHMUTHOrO curHana no AfivHe
Tpybbl HeOBX0AMMa NpoBepKa Ha HanMymMe CNUpanbHOLLOBHbLIX TPY6.

He pekomeHayeTcs nonb3oBatbCcA annapatypon 6onee 20 MUHYT - nocrne
3aropaHus curHana "3apsaam bartapeun”, T.K. NokasaHuUa TEPSIOT JOCTOBEPHOCTb.

Mpn curHane "3apsgn 6GaTapen” pekoMeHOyeTCs 3aKOHYUTb WU3MEPEHUs U
noakntounte MOH k 3apagHomMy yCTpoOMUCTBY.

B.5. NMopsaok npoBeaeHnsa o6cnenoBaHns

B 6naHk npoTtokona (dpopma 3) 3aHOCATCA XapakTepPUCTUKU 0ObeKTa N3MepPEHUN



N NoKasaHus 3aMepoB.

MamepeHne MarHuTHbIX MapameTpoB OCYLLECTBAETCA NyTeM MnepemMeLleHns
Onoka gaTyvMkoB NapannenbHO ocu Tpybbl N0 xo4y NpoaykTa Ha pacctosHum 15 - 20
CM OT NOBEPXHOCTU 3eMJSIN.

[nana3oH (POHOBbLIX 3HAYEHUN onpenensaeTca aMNUPUYEcKU B 3aBUCMMOCTU OT
AnameTpa n opueHTauum Tpybonposoga. [paHUYHbIe 3HAYeHUsT guana3oHa 3aHOCATCS
B GraHk npoTokona.

[Npn n3ameHeHUn gnanasoHa POHOBbLIX 3HAYEHUN OeNnaeTcs 3anucb B NPOTOKONe
C YKasaHueM nukeTa 1 HOBbIX IPaHU4YHbIX YCITOBUN.

HangeHHble aHomManuuM MarHUTHoro nons  PUKCUPYKTCA Ha MECTHOCTU
BELLUKaMU, NX abCOSOTHbIE 3HAYEHUS 3aHOCATCS B MPOTOKOS C YKasaHneM NpuBS30K Mo
KapTe-cxeme.

Mpn HeobxoaMMOCTM, Ha aHOManbHOM Yy4yacTKe AenarTcs OOMOMHUTESbHbIE
n3MepeHna neprneHankynapHon U paguanbHOM COCTaBMIAOWUX MarHATHOMO nons, o
4YyeM genaeTcs 3anucb B MPOTOKOreE.

AHOMasbHLIMW CYMTAKOTCA JloKasibHble Yy4acTku Tpybonposoga, napameTpbl
MarHMUTHOro nons KoTopbix Gornee 4em Ha 20% OTNMYaKTCA OT YCTAHOBIEHHbIX
JPOHOBbIX 3HAYEHUMN.

Mo xogy obcrnefoBaHUs BbLIENAKTCA 30HbI C  XaOTUYHBIM  U3MEHEHMEM
MarHUTHbIX MapamMeTpoB, KOTOPblE PEKOMEHAYITCS AONOMHUTESNbHO obcnenosaTb
ApyrMmmmM mMetogaMmu  OWArHOCTUKM UM MPOU3BECTU HEenocpencTBEHHbIN  OCMOTP
NOBEPXHOCTN MeTanna Tpybonposoaa B Wwypdax.

B.6. Pexxum Tpaccouckartens

MocneposaTtenbHOCTL paboThl TpacconuckaTena crnegyrouas:

- nepeknovnTb Tymbnep "Pexum"” B nonoxeHwue - "1";

- nepemewatb OMOK AaTYNKOB B CTOPOHY MepneHankynsapHo Tpybe Ha
pacctosaHue 10 M oT npegnoniaraemMoro ee rnonoXXeHus;

- TOYKa MakCMManbHOro rpagueHtTa WU3MEHEeHUA MarHUTHbIX napamMeTpoB
onpedenseTcss C TOYHOCTbIO MOSIOBUHbI HapYyXXHOro AnameTpa Tpybbl OT ocu
Tpybonposoaa.

B.7. O6paboTka pe3ynbTtatoB 06crnefqoBaHUA U OTYETHOCTb

Mo pesynbTtatam paboT cocTaBnsawTCca NpPoTOKOoNbl (dbopma 3) U CXembl
pacnpegeneHnss MarHMTHbIX nonen Tpybonposoda Ha obcnegoBaHHbIX yYacTkax, Ha
OCHOBaHWK Yero:

- JenaeTtcsa npegBapuTenbHOE paHXxupoBaHue TpybonpoBoga Ha GesonacHble
y4acTKM M y4aCTKM BO3MOXHOIMO MECTOMNOSIOXKEHUS aHOMarbHbIX MOBPeXaeHUN
(KOPPO3MOHHbLIX NN APYrnX AedeKTOB N NOBbLILEHHbIX HAMPAXKEHUN);

- M0 xapakTepy gedopmMauum MarHUTHOro Nonga AenaeTcs BblIBOA4 O CTeneHu
AedeKTHOCTN aHOMarbHbIX MECT.

[MpOTOKOMbI U CXEMbI NpUNarakTCs K OTYETY.



Popma 3

Nporokon N
obcnenoBaHmMsT MarHMTOMeETpHMYeCkuMM npubopom WIH

ADPEC TPYOOIIPOBOI . « « v v vt v v v e bttt e e bt et ittt e et e e e et e

[IpOTAXEHHOCTEL OOCJIEOAYyEeMOTI'O y4YaCTKa Tpybonposona
JaTa ODCIEHOBAHMII. « v v v v v v vt v vttt et e e e et e e e e e e et e e e e e e e e e e

®OHOBHM IOMAllas30H MATHUTHOT'O I10OJIS

.................. Y. €. IKaJbl

N [lokasaHma [lpuBA3Ka K MECTHOCTHU [TpuMeyaHn A
aHoOMaJIMM | MHIMKaTOpa

VI3MepeHMUs NPOBEeJI CIELMaJIUCT

(HaMMeHOBaHMe (ﬂOnXHOCTb, ®. 1. O.,
NpeanprsaTus) MOINVCH)
(HammeHnoBaHnMe (momxuHocTs, ®. U. O.
NPpEennpuaTu) MOJNVCH)

MpunoxeHue I'
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AKT AMarHOCTMPOBAHMSI TEXHMYECKOI'O COCTOSIHMSA MNOLBEeMHOT'O I'aBonpoBoga
6es3 BCKpPHTHS T'pPyHTa

OpPTaHMBaLMA- BIIAIEIIELL & v v v v v v v v v e vt h e n t ettt ettt e e e e e e e e
MeCTO HNPOKJIAOKM TaASBOMIPOBOIE. « « v v v v v v ot vt et et b et e et e e e e e e et e e
HasHAUEHME TABOMIPOBOIA: &« v v v v v v vt ettt e et b e et et e s e e e e et e e e e e e e e
Ofmasag HNPOTAXKEHHOCTD: « v v v v v v v v vv e v vn e v a s M, pabouee nmaBJIEHME. . ...... MIla
IaTa obciienoBaHus! 200_ .

T'.]l. BuBOp TeXHUYECKMX CPEeICTE IJisI NPOBEIeHUsI OUATHOCTUPOBAaHMS

HammeHnoBaHue npubopa Indpp npmdopa HasnaueHue npubdopa [IpyMeyaHMe

T'. 2. NpoBepka Ha TI'€pPMETUYHOCTB
[Ipy HaUuMy yTeuek pas3pabaTiiBaeTCcsa CXeMa ydacTka TasonpoBoma C
YKa3aHrMeM MeCT yTeduekK C TeKCTOBBIM OIlMcCaHmeM Inponecca O6Hapy>KeHMH u
peKOMeH,HaLLM]Z O MeTOIOMKax M CpoOKaX MX YCTPaHEHWMA. HpM OTCYTCTBUM YyTeUeK B

akTe o6 »TOM HJejyiaeTcd OTMEeTKa.

T'. 3. Ouenxa 3ppexTMBHOCTM PaBOTH DIEKTPOXUMUYECKON BalyTH

T. 3.1. Ompenmenserca KOPPO3MOHHAS ATPECCUBHOCTL TpyHTa. COCTaBJIAeTCS
IIPOTOKOJI M3MEPEHMUM YIOEJILHOTO DBJIEKTPUUECKOTO COMIPOTHUBIIEHMS TPYHTA!

HPO’I'OKOJ'I UBMEePEeHNsI YyOeJIBHOI'O 3JIEKTPUYECKOI'O COINPOTHURBIIEHMSsI T'PYHTA



N nyukTa|MecTo nyHkTa |XapakTepucTuUKa PasHnoc ImnanasoH |Ilokasa- YoeJsbpHOE KopposmuonHasa
usMepe- U3MEpPEeHUs rpyHTa no I'OCT |35ekTponos |n3MepeHus HUE 3JI. COMNpPOT. | arpeccus-
HUSA 25100- 95 (™) npudopa npudopa TpyHTa HOCTBL TpyHTa
(Om) (oM x M)
1
2.
Nonb3ysace Tabmuuert 1 TOCT 9.602 ompemensaercs KOPPO3MOHHASA

ATPECCUBHOCTL I'PYHTA, KOTOpas OTpaxaeTcCs OMaIrpaMMON:

InarpaMMa yAeNBHOI'O CONPOTMBIIEHUSI T'PYHTA

T'azonporog

YnenbHOe 100
CONPOTUBJIIEHNE

TpyHTa, OM X M 90

80

70

60

50

40

30




20

10
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PaccTrosgaHue B SeIOVHMITaX IJIVHEI

Ha KapTe- cxeMe YKA3BIBAKTCHA M3MEPEHHEIE SallVITHEIE IIOTEeHLVMaJIHL. B
IIprMMEedYaHM MOXeT OTMeduaTbCH, B KaKOM ciiyuae IIoTeHLMaJl npm M3MEPEHNN
usMeHsasica (Ipoxommn TpaMBaml . .. ).

SamMImeH WM He3auMileH T'a30NpOoBOI M0 Bcel Tpacce (o yuacTkam) .

HpOMBBO,JIMTCH M3MEPpEeHMe IIOTeHIMaJla IIPpM M3MEHEHUN BeJIMMUVMHEL BBEIXOIOHOTI'O
HAIlPAXEHWA KaTO,JIHO]Z CTaHLUN.

BOBMOXHOCTBL CTAHUMM I[I0 BalyTe Tas30lIpoBOoma ¥ 3amnacy MOIHOCTH, U
omnperneNdercsa KadecCTBO M3OJIALMM MO0 ydyacTkaMm (amgpec ydacTKa yKa3HBaSTCH) .

T. 3. 2. Ompenmensercd HajuuMe OJIyXIAIMX TOKOB IO 3aMepaMm [NOTEHLMAJIOB
MeXIoy pr@OHpOBO,HOM )z SJIEKTPOIOOM CPraBHEHUA npn OoIpenejyiIieHnM OIIaCHOCTU
INOCTOSHHEIX OJyXOammMx TOKOB. CTeleHb MX OIIaCHOCTM OIpenesideTCcd COIJIACHO
TOCT 9. 602. OdopmugeTcsa NPOTOKOJIOM.

[IpOTOKOJ MBMEepPEeHUsI CMElleHMsI PaSHOCTM MOTEHUMAJIOB MeXAy TPYyOGOonpOBOIOM
M BJIEeKTPOAOM CpPaBHEHUS NPU ONpPefelIeHMM OINACHOCTM OBIyXIOaolyX TOKOB

Topon
BM,JI IIOO3EMHOTI'O COOPYXEHMA ¥V IIYHKTa M3MEPpEHUA
aTa
Bpemsa maMepeHuda. Hadajo KOHeIll
Tun u N npmubopa

OaHHEEe M3MepeHMuM, MB

t, wvmu 0 5 10 15 20 25 30 35 40 45 50 55 [lpriMeuaHmue

1 U usmMm




10 U nzsm
IDeneTa U

NzMepun [IpoBepmi

[IpoTokoN MBMEpPEeHMsI CMElleHMsI NOTeHIMasla TpybompoBofa IpM onpeneeHuM
OIIaCHOI'O BIMSHMUSI NEPEMEeHHOTI'O TOKa

T'opoxn

Bun nom3eMHOTO COOPYXEHUA M IIYyHKTa M3MEPEeHMUSI
aTa

BpeMsa mM3MepeHMA. Hauvallo KOHel]

Tun u N npubopa
/I3MepeHHOEe 3HAadeHMe CTalMOHAPHOIT'O IIOTEeHIMajla BCIOMOI'AaTEJIbHOT'O BJIeKTpola
BO orHOCUTeNnpHO MOC

OaHHEEe M3MepeHM M, MB

50

55

[lprMmeyaHme

10

KourposibHasa obpaboTKa M3MepeHUM

UMCIIO M3MEPEeHUM CyMMa MI'HOBEHHBIX BHadeHUM CpenHsaa BeIM4YMHA

CpenHee 3HaUeHUE




CMeleHM A

NzMmepun
OBbpaboran [IpoBepmIt

OHpeHeHHDTCH 3SO0OHBI Ha I'a30IIpoOBOHOe OIlaCHBIE M HE OIlaCHEBEIE II0 DIy X a0UMM
TOKaM.

T'. 4. IlpoBepKa COCTOSIHMUSI MBOJISILIAN

Ha xapTe-cxeMe Tras30npoBOHIa OTMeYamnTCsa MeCTa CKBOB3HHEX [IOBPEXIEHUM
M30JAIUM C NPUBSA3KOM MX K MECTHOCTMU.

PazpabaTeBaeTca Ipaduk [IepexXOOHOI'O COIPOTUBRIIEHUSI (mpm HaJIN4dnU
BECKOHTAKTHOM NPUOOPHOM TEXHUKM) .

CocTaBygeTCcsa NPOTOKOJI OOHAapPyXeHMS CKBO3HEIX [IOBPEXISHUIL

llpoTokon o6cCcnefoBaHMs MBONALMOHHOTO IIOKPHTMSI T'alONPOBOAAa
Ha KOHTAKT C TPYHTOM

N cxBo3HOTO [lpuBA3Ka K MECTHOCTHU Buno noBpexneHMA
MNOBPEeXIOeHUA

T'. 5. BusiBJIeHMe YYAaCTKOB I'aB3OINpPOEOJAAa C aHOMAJMsIMM MeTajja Tpy®
(mpu mHanuummu npubBopa WUIOH)




PaspabaTeBaeTca CcxeMmMa r'a30NpoBOna C HAHECEHMEM aHOMAaJIuM
3anoJyiIHAeTCA NPOTOKOJI OOCJIeHOBAHMA MATHMTOMETPUUYECKMM IPMOOPOM:

IpoTokon obcCienoBaHMsi MarHMTOMETpPpHUYEeCKMM npmubopom UIH

[IokaszaHMsa MHOMKATOpAa [lpmBA3Ka K MECTHOCTM [IpuMedaHn A
doHOBOE YCJIOBHEIE
3HaUeHMre € OVMHUILIEL MKAaJIBL
IpuMeuaHue - B rpabe "IlpumeuanHmsa" ykaspBAeTCHa MIPOTSXKEHHOCTL AHOMAJIUU,
HajyuMe IIoOMexoo0pasyllux COOPYXEeHUN.

T'. 6. Ofume EBHEOAN M BaKJIIOYEHUES
[lo pesyJsbTaTaM IOMAaTHOCTUPOBAHMA Oe3 BCKPHTUA OeJalTcsa oblye BEBOIBEL U
nIpenpapmuTesIbHOE 3aKJIUeHMEe 10 TEXHUUECKOMY COCTOSAHMIO I'a30lpoBona.

CocTamByugeTcs, NPM HEeOOXOIOMMOCTM, IIJIaH WypdOBOTO KOHTPOJA.

AKT coCcTaBmJia KOMMCCHUA B COCTaBe.

( momxHoCTR, ®.U. 0., NOONUCH)

( mosxHocTh, ®.U. 0., NOONUCH)

( momxuocTh, ®.M. 0., NOONUCH)

( momxuocTh, ®.U. 0., NOONUCH)



Mpunoxexue [
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AKT peByNbTaTOB WypPPOBOIO KOHTPOJS NPM IOUaTHOCTUMPOBAaHUU
TEXHUYECKOI'O COCTOSIHMSI IIOLSEMHOI'O I'aB3OIpOoBOAAa

OpI‘aHMBaLU/IFI' = B S T
MecTO IMIPOKJIAOKM TAa30INPOBOIA. « v v v v v v v v v v s s s s s v s s s s a s s s s s ot s a s a o s a s a o xa s
HasHaueHue TASOIIPOBOMA.: + s vt s s s s 0 s 0 s s s 0 s 8 s s 10 o s s s 10 o8 o s 14 ot 00 s 0 ot 80 s 0 0 a0 s

OBLWasa MNPOTAKEHHOCTD. « v v v vt vt v v e v ae v s e s M, pabouee naBJIEHME. . ... MIla
IaTa oBcyenoBaHMs: 200_r
1. CocTosiune M3 OJNALVMOHHOI'O IIOKPBITUSA
N OcHOBa Tun Apmupyommi | ToymyHEa NOKpeITMSA, MM| IlepexonHoe Anresusa [lpymMeuaHme
mwypda |HNOKPHITHUA IOKPEITUA MaTepraJl CONPOTUBJIE-
MMHMMaJIb- |MaKCKHMa- Hue, OM X M2
HadA JIbHasdA
2. BbdpexTuBHOCTEL paboTs cucTeMs IX3
N Tun n mMapka daxkTHUeCKMe HapaMeTpHl Paccroanue BennurHa 3alMTHOTO
wypoa YCTaHOBKU YCTaHOBKU no wypoda, M noTeHumasna, B
U Brix, B |J_Brix, A| du_gp, B OJIAPU3ALMOH- | CYMMapHOTO

Horo ¢um_n

or_Curma




3. KoppoBmoHHOE COCTOsIHMe MeTajjla TpPpyOs

N Tun nedpexra* T'ny6una nebexkTa ToJmmMHa CTEHKU Ha Pasmep
mwypda ( yMeHblIeHVIe T OJIIMHEL HEeTOBPEeX e HHEIX nebexTa,
CTEHKN), MM y4yacTKax, MM MM
* " " .
B rpade "Tun medexra" ykasaTb BUI KOPPO3MM. (QPOHTANbHAd, SA3BEHHAS
TPeWMHO- IOOODOHEIN IedbekT.

4. MexaHMYeCKMEe CBOMCTBa MeTajyla TPYyOH

N [Io msMepeHMAaM TBEPOOCTU [Io mBMepeHMAaM MarHUTHOT'O MiyMa
wypoa
TeepmocTe curMa_ B, curMa_ T, CpenHee 3HaueHME B daxTHUEecCKkoOe
MlTa MlTa KOJILLIEBOM 3HauUeHMe yIapHOM
cpenHee en. HanpasByeHyy MIL t BaskocTu, MOx/ cm2
3HayYeHune M3MepeHUd

1 2 3 4 5 6 7




[lpuMeuaHme - [lpn

curMa_ T,

HEeIIoOCpeICTBEHHOM V3MEPEHUN

KCU) crombupr 2, 3 m 6 He 3amosHA0TCAH.

MeXaHn4e CKUMX

XapaKTepmnuCcTUK

(curma_s,

5. HanpsokeHHO- fepopMMpPOBaHHOE COCTOSHME MeTajjla TPYyOH

N CpenHee 3HadYeHUE daxkTUUeCckOe HAIPAXEeHMEe B CTEeHKe
wypoa MarHUTHO- LIyMOBOT'O CHMI'HAaJla TpyOrl, MIla
B OCEeBOM B OKPYXHOM B OCEeBOM B KOJIBLIEBOM
HalpaBJIe H1Y, HalpaBJIe H1Y, HallpaBJIeHUM HallpaBJIeHUM
Mz Mi_t cuIMa_ocC cuIrMa_ OKp
6. CocTosiHMe CBapHHX COeIOUHEHM
N BHelHU BUI Bun nmedexrTa MeTon peMOHTAa
mypda

MOHTAXHEDII OB

3aBOICKOM LIOB




/. OmnpegnelyieHMe KOPPOBMOHHOM arpPeCCHMBHOCTU I'PYHTOB MO OTHOUEHMIO
K yI'JIEpOOMCTOM M HMBKOJIEI'MPOBAHHOM CTaln

N YOoesbHOEe CONPOTUBIIEHME TPYHTAa, CpenHasa OLeHKa KOPPO3MOHHOM
wypoa OM X M IIJIOTHOCTb |alPeCCHMBHOCTM I'PYHTA
KaTOOHOT'O
OmpemesIeHHOEe B| ONpelesieHHOe B |Toka, Al M2
[IOJIEBEIX JlabopaTOpPHEIX
YCIIOBUMAX YCIIOBUAX

AKT cocTaBujla KOMMCCHUMA B COCTaBe:

(HOHXHOCTB, ®. . 0., HOHHMCB)

(HOHXHOCTB, ®. . 0., HOHHMCB)

(HOHXHOCTB, ®. . 0., HOHHMCB)

(HOHXHOCTB, ®. . 0., HOHHMCB)



MpunoxeHue E

MpuMepbl pacyeTa 0CTaTOYHOrO CPOKA CNYXObl

E.1l. PacyeT octaTo4YHOro CpPOKa Cﬂy)K6bl N30NALUMNOHHOIO NOKPbITUA

B pesynbTaTe agnarHoctupoBaHus 6bino onpeneneHo:

rasonpoBof 13 ctanbHbIX TPY6 anameTpom D = 0,219 M 1 TONWKMHON CTEHKM h =
0,006 M NponoXxeH B rpyHTe cpeHen KOPPO3MOHHOW aKTUBHOCTU po_ = 12 OM X M Ha
rmybuHe H = 1 m. Ero nepexogHoe conpoTuBrieHne, 3amepeHHoe B wypde, R_d =
100 Om x M2, a UCxOoA4HOe 3HaveHue, npuHuMaemoe no Tabnuue 1, R_0 = 5 x 10(4)
Om x M2. Bpems akcnnyaTauum 30 ner.

MoaocTtaBnsem nmetrowmecs 3HadeHns B oopmyny (1):

12 x 0, 219 3,14 x 0,006 (0,219 - 0,006)R
K
Rz —— In[ 1,
K 2 2 -6
0,219 x1 x 0,4 x 10

nocne apMdMeTUYECKNX YINPOLLEHUN UMEEM:

R=16,098 + 1,314 1n R,

K K

pellaem nosfyyYeHHoe ypaBHeHME MeTogoM nopbopa ¢ TOYHOCThIO He xyxe 0,5
OmM X M2;

18,0 ' 20,0

3HaueHre R _x mma meBoi uacTu ypaBHeHUS

cooTBeTCTByIEee 3HaueHme R Kk B NpaBoy yacTu ypaBHEHUI

19, 89 ’20, 03

MpHUMaemM BENUYUHY KPUTUYECKOro nepexogHoro conpotusrieHna R_k = 20,0
Om x M2.

[MpoBepsiem BbinosiHeHWe ycnosusa 2R_K < R_a:

2 x 20,0 < 100, ycnosue BbinonHdaeTcs. Mo doopmynam (3), (2) npoBoaum pacyet
OCTaTOYHOro cpoka CIy>0bl M30MALNOHHOIO NOKPLITUSA:

4
1 5x 10 - 20,0 -1
anmbbda = — |In [ ] = 0,21 rom
30 100 - 20,0
1 100 - 20.0
t = ——In[——] = 6,60 rona.

ocT 0,21 20.0



Taknm o6pasoM, no pegsylibtataM pacyeTta, Nno ucrted4eHnn cemun JeT Ha
npoanarHoCTMpoBaHHOM Yy4acCTKe rasoripoeoa oXxXuagaeTcA CHUXEHUEe nepexoaHoro
conpoTtueIieHnAa U30NAUMOHHOIO NOKPbLITUA 3a AOonyCTuMbIe rnpenesnbl U OOJTKHO ObITb
NMPUHATO pelwieHne o AanbHenLWwmnx NPOTUBOKOPPO3UOHHBLIX MEPOTNPUATUAX, B TOM
yucne ¢ npuMeHeHneEM NacCUBHOMN N aKTUBHOW SJ'IeKTpOXI/IMI/I‘-IeCKOI;I 3alUnTHI.

E.2. PacyeT oCcTaTOYHOro cpoka crnyx6bl rasonpoBoaa no U3MeHeHuto
NIacTMYHOCTU MeTanna

Mpumep 1 (pucyHok E.1).

Mpn obcnegoBaHNMM TEXHNYECKOTO COCTOSIHMS yYacTKa ra3onpoBoga HapyXHbIM
AanameTpoM 273 MM ycTaHoBneHo: maTtepuan - C14 (rpynna A), curma_to = 332 Mlla,
curma_T1¢p = 384 Mrlla, curma_o= 435 MIlla, curma_Bgp = 480 Mlla, h_0 = 9mm,
BHyTpeHHee pasneHune 0,005 Mlla, Temnepatypa B wypde Tpybonposoga +10°C,
BpemM4a akcnnyataummn t_d = 46 ner.

CTpoum rpadmk cyHKummn ncu no dopmyne (4) ¢ uHTepeanom TodHocTn +10% B
BMAEe OBYX KpmBbIX: ncu n ncu_1 = ncu + 0,1 ncm n Tpu npamble: curma_Tt/curma_B =
0,9; curma_t/curma_B = curma_tdp/curma_Bd = 0,8 nt =t _p = 46 net (pucyHok E.1)

Haxogum abcumccy TOYKM nepecedeHus KpuBon ncm_1 cC  npsamon
curma_t/curma_B = 0,9, t_kp = 63 roga. OnpegensemMm TOYKy nepeceyeHns npsamMon t =
t @ u curma_t/curma_B = curma_td/curma_Bd., Z_P. Touyka Z_ ¢ nonagaeTt B
MHTEepBan TOYHOCTM YHKUUM TCU, YTOYHEHUS napamMeTpoB QYHKUMN NCU He
TpebyeTcqa, cnegoBaTenbHO: t_ OCT =t Kp -t ¢ = 63 - 46 = 17 neT - 0OCTaTOYHbIN CPOK
CNy>x0bl MO NNACTUYHOCTMW.

Mpumep 2 (pucyHok E.2).

Mpn obcnegoBaHnn 2-ro yyacTtka rasonpoBoga C aHanormyHbIMK napameTpamm
nony4yeHsl criegyrowme fadHHble: curma_T1o = 309 MIlla, curma_tp = 384 Mrla,
curma_Bo = 435 MTlla, curma_Bd = 463 MTla.

CTpoum rpacvkm aHanorn4yHo npumepy 1.

Toyka Z_ B 3TOM criydae oOkasanacb 3a npegefiamm uHTepBasna TOYHOCTU
dyHKumMKn ncu (B obnactn Hag KpmBown rncu_1), cnefoBaTtesibHO BEMNYMHY OCTAaTOYHOIO
cpoka cnyxbbl t ocT onpegensem C WUCMNOSIb30BAHMEM YCIOBHO-(PAKTU4ECKOro
BpEMEHN 3Kcniyataumm rasonposoga t_yd, paBHOro abcumcce TOUKM nepeceveHus
KpmBon rncu_1 c npamon curma_t/curma_B = curma_td/curma_Bd. B aTtom cnydae
t ocT =t Kp -t yd.

W3 rpadomkoB aHanornyHo npumepy 1 nonyyaem: t kp = 76 net, t_yd = 55 ner,
cneposBatefnibHO t_ ocT =t Kp -ty = 76 - 55 = 21 rof - ocTaTOYHbIA CPOK CIyXObI
AaHHOro yyacTka ra3onposoa no nnacTMYHOCTH.
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Pucynok E.2

E.3. PacyeT ocTaTO4HOro cpoka cryx6bl N0 NU3MEHEeHUI0 yAapHOU BA3KOCTU

Mpumep 1 (pucyHok E.3).

Mpn obcnenoBaHMM  TEXHMYECKONO COCTOAHMSA  y4yacTka Tpybonposoaa
AnameTpoM 273 MM ycTaHoBneHo: matepuan - Ct4 (rpynna A), a_Ho = 78,4 [x/cm2,
a_Hop = 39 [x/cm2, h_0 = 9 MM, BHYTpeHHee gasneHune 0,005 Mla, Temnepatypa B
wypde Tpybonposoga +10°C, Bpems akcnnyatauumn t_ = 46 ner.

CTpoum rpaduk pyHKUMM a_H no gopmyre (7) ¢ nHTtepsanom TodHocTn (-10%)
B BUOE OBYX KpMBbIX: @_H; a_1 =a H- 0,1a_H u Tpu npamble: a_H = 30 [x/cM2, a_H =
a_Hop =38 x/lcm2 nt=t_d = 46 net (pucyHok E.2)

Haxogum abcumccy Toukm nepecedeHust kpyBon a_1 ¢ npsamon a H = 30
Ibx/icm2, t_ kp = 61 rog. Onpegensem TOYKy nepeceyeHuss npsmMon t =t p v a_H =
a_HPp, Z_d. Touka Z_p nonagaeT B MHTepBan TOYHOCTU (PYHKUMU a_H, YTOYHEHUS
napameTpoB PYHKUMKN a_H He TpebyeTc4, cnegoBatenbHo: t ocT =t kp -t ¢ =61 - 46
= 15 neT - OCTaTOYHbIN CPOK CNYXbbl NO yaapHOM BA3KOCTH.

Mpumep 2 (pucyHok E.4).

Mpn obcnegoBaHnn 2-ro yyacTtka rasonpoBoga C aHanormyHbIMM napameTpamm
nosflydeHbl crnegyrowme gaHHble: a Ho = 78,4 [bx/cm2, a_Hd = 38 [x/cm2, CTpoum
rpadonkn aHanornyHo npumepy 1.

Toyka Z_¢ B 9TOM cCriydae okasanacb 3a npegenaMmm nHTepsana TOYHOCTU
dyHKUMK a_H (B obnactn nog kpueon a_1), criegoBaTesibHO BeSIMYMHY OCTaTOYHOro



cpoka cnyxbbl t ocT onpegensemMm C UCMNOSIb30BAaHMEM YCIOBHO-(PAKTU4ECKOro
BpEMEHN 3Kcniyataumm rasonposoga t_yd, paBHOro abcumcce TOYKM nepeceveHuns
KpuBou a_1 c npAMon a_H = a_Hd. B atom cnyyae t_oct =t_kp - t_yd.

W3 rpadomkoB aHanornyHo npumepy 1 nonydaem: t_kp = 61 roa, t_yd = 47 ner,
cneposBatefnibHO t_ ocT =t Kp -ty = 61 - 47 = 14 neT - ocTaTO4HbIA CPOK CIyXObI
AaHHOro yyacTKka ra3onposoa no ygapHou BA3KOCTN.
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Pucynok E.4

E.4. PacyeT ocTaTO4HOro cpoka crnyx6bl razonpoBoga npv AencTBumn
(ppOHTaNLHON KOpPpPO3UMU

Mpn obcnegoBaHMM  TEXHMYECKONO  COCTOAHMSA  y4yacTka Tpybonposoaa
AnameTpoM 219 mm yctaHoBneHo: matepman - Ct3 (rpynna A), curma_T1 =216 Mlla,
curma_B = 362 Mlla, h_ 0O = 6 MM, BHYTpeHHee pasrneHne 1,2 Mlla, Bpewms
akcnnyataumm 30 neT, rpyHT-CYrnMHOK, 0BHapyxeHa obwasn (opoHTanbHasa) Kopposus,
TOMLWMHA CTEHKN TPyObl B MecTe HamborbLllero Koppo3voHHoro gedekta h_ 1 = 3,84
MM.

Onpepgensem no dopmyrne (14) u (13) HavyanbHble U (PaKTUYECKN OENCTBYOLINE
HaNPs>XeHNs C y4eTOM YTOHEHUSA CTEHKMW:

curma =1,2 x (0,219 - 2 x 0,006)/(2 x 0,006) = 20,7 (Mma)

KI1O

curma =1,2 x (0,219 - 2 x 0,006)/(2 x 0,00384) = 32,34 (MIa)
Kb

Mo copmyre (15) onpenensiem cpeaHo CKOPOCTb KOPPO3UU:

V =2,16/30 = 0,072 (v rom)

K

Onpepensem no  ¢opmyne (12) MakcumanbHOe  BpeMsi  "“XU3HW"
HeHanpsi»KeHHOro afnemeHTa:



t = (6/0,072) x (1 - 20,7/162) = 72,7 (rozma)
(@]

CornacHo copmyne (11) HaxoauM oCTaTOYHbIA CPOK CIYXObI:

0,5
t = 72,2 exp(-7/(8,31 x 293) x 0,5 x 162 x (32,34/162) ) - 30 =

ocT

= 659 - 30 = 35,9 (rner)

E.5. PacueT octaToO4yHOro cpoka cryo6bl npy Hannymm A3aBeHHon (MMTTUHIFOBOMN)
Koppo3uun

Mpn obcnegoBaHUM  TEXHUYECKOrO COCTOSHMA  yyacTka Tpybornposoaa
AnameTpoMm 219 MM yctaHoBneHo: matepman - C13 (rpynna A), curma_T1 = 216 Mla,
curma_B = 362 Mlla, h_ 0O = 6 MM, BHYTpeHHee paerneHne 1,2 Mlla, Bpewms
akcnnyataumm 30 neT, TPYHT-CYIMWUHOK, OBOHapyXeHa TodeyHas (MUTUHrosas)

KOPPO3Usi, TOMLWMHA CTEHKN TPYObl B MECTE KOPPO3MOHHOIO AedekTa

h = 3,84 mm ¢ guamerpom (mo Bepxuen xpomke) d = 4 mm.
T i

Onpepenum curma_max = 0,75 curma_ T =162 (Ml1a)
Onpepgensaem no dopmyne (19) kputnyeckyto rnybuny gedekra:

0,5
h =6 - 4x (0,19 x 1,2/162) =5,8 (Mwv)
ned

AHanorn4yHo npegblayLiemMy npumMmepy ckopocTb kopposun V_k = 0,072(mm/rog).
V_n=0,13,

\Y = 0,103
xl

CornacHo copmyne (17) onpegennum OCTaTOYHbIN CPOK CIyXObI:

t = (5,8 - 2,16)/0,103 = 35,3 rona

oCcT

MpunoxeHue X

Onpep,eneHMe nepexogHoro conpotnBrieHnNA N30NALUNOHHOIO NOKpPbITUA

XK.1. O6wme nonoxeHus



Llenbto  onpeaeneHust  3NEKTPUYECKOrOo  MEepPexogHOro  COMPOTMBIEHMS
N30NSALUMOHHOIO MOKPLITUS CTanNbHOrO ra3onpoBoAa SBMNSETCS YTOYHEHME BENUYMHBI
Nepexo4Horo COMNpPOTUBMEHUS U3MEPEHHOro C MOBEPXHOCTU 3eMiu, U OnpeaeneHue,
Ha ero OCHOBaHWUW, COCTOSIHUS M3ONSLIMOHHOIO NOKPbITUS.

N3amepeHus npoBoasaATcs B nornepedHoM ceuveHun Tpybonposoga, No LEHTPY
lwypda, Ha NOBEPXHOCTU, HE UMEIOLLLEN CKBO3HbIX NOBPEXAEHUI N30NSALNN.

Pasmepsbl Wypda AomkHbl obecneynBaTb BO3MOXHOCTb BM3yanbHOr0O oCMOTpa
U30MSALMOHHOIO NOKPLITUS U NPOBEeAEHNe U3MEPEHUIA.

X.2. UsmeputenbHas annapaTtypa u matepuansbl

MCTOYHMK NOCTOSIHHOrO TOKa (akkymynsatopHad 6atapes)) € BbIXO4HbIM
HanpsixeHnem He Hxe 30 B.

BonbTmeTp, knacc ToyHocTn 1,5 (Hanpumep, M 4202).

MwukpoamnepmeTp, knacc TodHocTh 1,5 (Hanpumep, M 4257).

Pe3nctop nepemMeHHbIM C MOLWHOCTLIO pacceeBaHus 1 BT n BenuymHoun
conpotueneHus ao 1,5 kOm.

OnekTpuyecknin coeagnHuTenbHbin nposod Tuna bIBJ1 ceveHnem 0,75 mm2.

MeTannuyeckun anekTpoa-6aHgax wWUpMHON He MeHee 0,3 M M ANMHON
obecneumBatoLwen obxeart razonposoga rno HapyxHomy anametpy (I = nu D, rge D -
Hapy>XHbIN anameTp Tpybonposoaa).

[MonoTHO TkaHeBOe nnoLwaabio paBHOM NoWaan anekTpoaa.

X.3. MNoarotoBKa K U3BMEpPEHUAM

lMepen npoBedeHMEM WUCMbITAHUA Ha Yy4yacTKe W3MEPEHUs MNepexonHoro
COMNPOTUBIIEHNA C MOBEPXHOCTU M3O0NSAUMOHHOIO MOKPbITUS ra3onpoBoda TwaTenbHO
yoansieTca sarpsisHeHue un Bnara.

MpurotaBnueaetcsa 3%-Hbl pacTteop coabl (Na_2 CO_3) B AUCTUNNINPOBAHHON
BOAE M UM CMa4mMBaeTCs TKaHeBOE MOSIOTHO.

Ha nsonsaumMoHHoOe NoKpbITUe NoO BCEMY NEPUMETPY HaKNaablBaeTCs CMOYEHHOEe
TKaHeBoe nosnioTHO 3. [oBepx ycTaHaBNMBaeTCA MeTanIM4yeckuin anekTpon-dbaHaax 2,
NMOTHO obrieratoLnin TKaHeBOE MOSTOTHO.

CobupaeTtcs anekTpuyeckas cxema no pucyHky.X.1.

OTpuuaTenbHbIM MOAKC UCTOYHMKA NMUTaHua G NOCpeacTBOM MeXaHU4eCcKoro
KOHTaKTa (1) NpucoemHseTCs K 3a4nLeHHOMY 40 MeTanna yyacTtky Tpy6bl 5.
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Pucyuor .1 - ZNCETPHUSCKAN CXOMA HIMOEPCHHMA (EPLXOIHOLIO CONPOTHARISHWA

HIOTATHAEHOTO TIOKPRREITHA

X.4. NpoBeaeHne namepeHumn

|/|3MepeHI/IFI npoBOOATCA MO CXeme, NnokasaHHOM Ha pUCyHKe XK.1, He meHee

Tpex pa3s Npu pasHbIX pexxnmax.

Pesnctopom R oTbmpaetcs oT uctoyHMka nutaHna G pabodee HanpsikeHue B
npegenax 10 - 30 B, koTopoe KOHTponupyeTtcsa no BosibTMeTpy U.
Mo amnepmeTpy A cbmKcmpyeTca cuna Toka.

X.5. ObpaboTka pesynbTaToB
BennunHa nepexogHoro conpotuBneHuss (R, OM x M2) BblMMCRsieTca no

dopmyne:
Ux S
(x.1)

R = ,
I




rone U - pabouee nanpsxenme, B,
| - cuna Toka, A;
S - mwIomamb MEeTaJUIMUYECKOTO 3JIeKTpoma- OaHmaxa, M2.

BennunHa nepexogHOro cCornpoTMBEHUS BbIMUCIISIETCA AN KaXXO0ro 3HayeHus
N3MePAEMON CUMbl TOKA.
PesynbTaTbl n3amMepeHnit 3aHocAaTCcs B NpoTokos (popma 6).

Popma 6

Hpomoxon MBMeFﬁHﬂﬂZ rnnepexomgHoOro CONIPOTUBIJIEHUSI MUBOJNALMOHHOTIO
IIOKPBITHUSA
IIOOBEeMHOI'0 TI'alBonIpoBOOa

MeCTO HNPOKJIAOKM TaBOIIPOBOIE: « « v« v v v v vt e et a et t e ot et et e e e e et et e a s
JaTa ODCIIEHOBAHMS v v v v v v v vt v v vttt e e e e e s

Homep mypda ........... PacCroJyIOXEHME TIO KAPTE-CXEME. . v v v vt v v v v vt e n e v a s
HapyXHBIM OMAMETP TPYOBL . v vt v v v e v v n v e TonmuyHa CTEHKM TPYOBL ... ..o ...
Bun, THUO M KOHCTPYKUMS MIOJALUMOHHOTO TIOKPBITMIA .+ v v v vt v v v v v v n e s n e nnas

BusyanvpHada oueHka |[MmuHMMa- Pabouee Cuia [lepexomHoOe [IprMeyaHMe
M3O0OJIALUVMOHHOT' O JIbHAA Harpaxe- TOKAa, A COIIpOTUBIIE-
IIOKPEITUA TOJILIMHAa HUe, B Hre, OM X M2
TIOKPEI-
TS, MM
1
2
3

VI3MepeHUs NPOBEJI CIEUUAJIUCT

( HauMeHOBaHUE ( mosxHOCTE, @.U. O.,
NpeanprsaTu) MOINVCH)
( HauMeHOBaHUE ( mosxHOCTE, @.U. O.,
NpeanprsaTu) MOINVCH)

MpunoxexHue U

OnpepeneHue rnMy6uHbl aecekToB MeTanna Tpyoé m ux peMOHT MeToAo0M
abpa3nMBHOM 3a4YMNCTKMN

n.1. O6wme nonoxeHus



Llenbto onpegenennss rnyouHbl gedekTtoB MeTanna Tpybo cTanbHOro
rasonpoBoAa SIBMSIETCA U3MepeHue BenuyuHbl AedeKkToB U Nocrneaylowmin peEMOHT
MEeTo0M abpa3nBHOWN 3a4MUCTKM.

HacTtosiwas meToauka pernameHTMpyeT OCHOBHblE MONOXEHUS!, Kacatolimecs
nposeaeHust pabor.

n.2. O6opynosaHue ans onpeaeneHus aecgeKktoB

B kayecTtBe 0CHOBHbIX NpnbBopoB Anda 3amepa rnybuHbl 4edekToB NCNOoSb3yeTcs
MEPUTENbHbLIN  MHCTPYMEHT C TOYHOCTbKO u3MepeHun He MeHee 0,1 wMwMm:
LUTAHIFEHUMPKYIN, WTaHreHrnybnHomMmepsbl, MHANKATOPbI YacOBOro TMNa ¢ UrnoBUOHbLIMN
HaKOHEeYHUKaMn N yrbTpa3ByKoBble TonwmnHoMepbl (Tuna Keapu, YT - 93[1 n ap).
PacctoaHrne mexay cocegHumn fedektamu usmepsieTcd npu MOMOLUM NIUHEWNKM,
PYNEeTKN Unn WTaHreHUNPKYNs.

Mpn wucnonb3oBaHun Ong 3amepoB uHaumkatopos Tvna WY - 10 cnepyet
MCNonb30BaTh creumanbHy OnpaBKy, 3CKM3 KOTOPOW NpeacTaBneH Ha pucyHke W.1.

N\

1

/@/ i
IR S S B

Pucyror H.1

OnpaBka COCTOMUT M3 OCHOBaHMs 1, MHOMKATopa 4acoBOro Tuna 2 C LEHOW
penexHma 0,1 MM, 3aKkpensieHHOro CTomnopHbIM BUHTOM 3. [lpn ycTaHOBKe
npucnocobneHna Ha Tpyby HOXKN 4 He OOMKHbI NonagaTb Ha NOBPEXAEHHblE MecTa.
YCTaHOBKY HYNEeBOro noka3aHus umHAMKatopa B npucnocobneHun cnegyet
NPOM3BOAUTL Ha HEMOBPEXOAEHHOM MecTe TpyObl, co3gaBas HaTAr ¢ obecrneveHnem
3amepoB Haubonee rnyboknx pedektoB. OTcyeT rnybuHbl OedekToB 3aTem
NPOn3BOAUTCA NO pasHuLEe nokasaHuin. CMeHHasa urna 5 no3eonseT 3aMepaTb rnyomHy
TPELLMH N A3B.



W.3. MoaorotoBka 06 bLeKTa K U3MepeHUsIm

MNepen npoBedeHMEM 3aMepoB Ha Yy4yacTke MOBPEXOEHUs U30NAUUU C TPYObl
rasonposofa yaanseTcs WU30NSAUMOHHOE MOKPbITUE MO BCEMYy nNepumeTpy (LUMpuHa
KonbLa AormkHa CoCTaBNATL ABa AnameTpa Tpybbl, HO He MeHee 0,5 m).

[1ns obecnevyeHns JOCTOBEPHOCTN 3aMepPoB HEODOXOAMMO TLUATENbHO OYUCTUTL
MOBEPXHOCTb TPYObl OT MMEKLUUXCA MNPOAYKTOB KOpPO3uW. YOarneHue nNpoayKToB
KOPPO3nUM OcCyLUecTBnseTcs: wabepoM, MeTannmMyeckon LIETKOM WM LUKypkaMu C
abpa3vBoOM pasnmnyHoON KPYMnHOCTW.

N.4. NpoBeaneHne namepeHnn

[lepBoHa4yanbHO C MOMOLLbLIO YNbTPA3BYKOBOro TOSMWMHOMEPA WU3MepseTcs
dakTnyeckass TornwmMHa cTeHkM TpyObl rasonpoBofa BHe 30HbI AedpekTa. 3amepbl
NPOU3BOOATCA B YETbIpeEX TOYKAX NonepeyHoro cedeHuns Tpyonl (Ha 0, 90, 180, 270° ot
BEPXHEN TOYKN).

[anee ¢ NOMOLBLID MEPUTESTBHOMO UHCTPYMEHTa U3MepsAeTcs rmybuHa Kaxxaoro
KOPPO3MOHHOro 1 TpelwmHonogobHoro gedekra B JaHHOM wwypde.

3HayeHus BCex U3MepPEHHbIX BENTMYNH 3aHOCATCA B NpoTokon (popma 7).

n.5. I'Ipep,eanble pa3mMepbl TIOKaJibHbIX yTOHeHMﬁ CTeHOK
AnA a6pa3MBHOFO PeMOHTa

PemMoHTY nognexat crnegytowue aedekTsl Tpy6 rasonposoaa:

a) NATHa Koppo3un (ppoHTanbHaga, NMMTTUHIroBas, TpewwmnHonogobHas);

0) 3agupsbl, LapanuHbl;

B) MOBEPXHOCTHbIE TPELLMHbI.

MpegenbHO AonycTMMble pa3Mepbl fokarnbHbIX  YTOHEHWA CTEHOK Tpyb
rasonpoBogoB onpenenstTca no Tabnuue W.1, pasmepbl yyacTtka 3aumnctkm 20, 26 B
COOTBETCTBUM C PUCYHKOM .2.

Taonuua U.1
PasmMep TpyOE, MM MaxkCcHUMaJIbHO PasMeprl ocen Pamnyc BEHOOPKM IIpH
OONyCTUMAH BIIINIICA 33aUMCTKE, MM
TIyOuHa 3aUMCTKM, MM
nebexkTa
HapyXHEBI TosmmHa h_nmed, wm 2a 2b B OCEBOM |B OKPYXHOM
ouamerp D| crenkm HanpaeJie- | HAlpaBJICHUN
h_0 HUY
57 4,5 1,8 25 45 50 150
114 50 2,0 55 90 200 510
159 6,0 2,4 55 140 160 1 030




168 6,0 2,4 55 150 160 1 180

219 7,0 2,8 75 170 260 1 300

325 8,0 3,2 100 240 400 2 260

426 8,0 3,2 135 340 720 4 520

530 9,0 3,6 135 400 640 5 560
[lpuMeuaHre - Panmyc BEOOPKM KOHTPOJMPYETCsa CIeUMaJIbHO M3TOTOBJIEHHEM
MaOJIOHOM.

N.6. MpoBeneHne pemMoHTa MeTOOOM abpa3nBHOM 3a4UCTKMN

O6opynoBaHneM [Ona pemMoHTa OedeKToB crnyxaT abpasvBHble W [pyrve
MeTannopexyume WHCTPYMEHTbI: LLUMJOMALLNHKN, HanMUIbHUKK n T.M,
obecneunBarome WepoxoBaTocTb He HMXKe R_z = 40. CKOpoCTb pe3aHusi He AoKHa
oKasblBaTb BNUSHME Ha CTPYKTYpY MeTanna (MCKIYnTb Neperpes).

3ayvLLeHHble Y4acTKMU OOMMKHbI MMeTb popMy annunca (pucyHok W.2), ogHa m3
OCel KOTOporo Mo HarpaefneHu coBnagaet ¢ obpasywwen Tpybol. Kpas
3a4nLLaeMoro y4acTtka nnaBHO BbIBOAATCA Ha NOBEPXHOCTb TPYObI.

SILHTIC JaTHCTH

o

Pucynor H.2 - Cxema 3auncTi Ba Tpy Donposome

He ponyckaeTcsi npou3BoauTb 3a4UCTKY MPOOOSIbHbLIX UM KOMbLEBbLIX LIBOB, a
TakXXe OKONMOLLOBHOWM 30HbI CBAPHOIO COEANHEHMS.

Mocne pemoHTa Haubonee rnybokoe MeCTO 3a4UCTKM C  MOMOLLbBHO
yNbTPa3BYyKOBOrO  TOSLUMHOMEpPA MOABEpPraeTcsi KOHTPOMK MO  OnpedeneHuo
OCTaTOYHOW TOMLWMHbI. Pe3ynbTaThl 3aMepoB 3aHOCATCS B NPOTOKON (dhopma 7).

Popma 7



[lpoTokON MBMEePEeHMIt CTEeleHM KOPPOBMOHHOI'O MBHOCAa
[IOBEPXHOCTM MeTajla TPy6 IIOASEeMHOT'C I'aBOINpoBOAa

MeCTO HNPOKJIAOKM TaABOIIPOBOIE: « « v« v v v v vt et a et b e et ettt e e e e et et e
JaTa ODCIIEHOBAHMS v v v v v v v et vt vttt et e e e e s

Homep mypda ........... PacCroJyIOXEHME TIO KAPTE-CXEME. + v v v vt v v v v vt e n e e e s
HapyXHBM IMaMeTp TPYOBL . ....... TonmMHa CTEHKM TPYOB IO HNPOEKTY . ......

dakTHMUecKad TOJIIMHA CTEHKM, MM

0° 90° 180° 270° CpenHee 3HadyeHUE
HebexT
Bun rIyOmnHa, pasmep, [IpoCcTpaHCTBEHHAA TomnmmHa OcTaTouHasa
MM MM OpMEeHTaUMsa CTEHKM BHE TOJILMHA
3OHEI CTEeHKM IIOCJIE
nebexra PEMOHTA
1
2
3

VsmMepeHrsa NpOoBeJI

CreuuaImucT
(HauMeHOBaAHME NPENNPUATHA) (mosxuoCcTH, ®. U. O.
MONNMUCH)
(HauMeHOBAHME NPENNPUATHA) (mosxuHoCTH, ®. U. O.
MONNMUCH)
PeMOHT mnporen
CreuuaamucT
(HauMeHOBaAHME NPENNPUATHA) (mosxuoCTH, ®. U. O.
MONNMUCH)
(HauMeHOBaAHME NPENNPUATHA) (mosxuoCTH, ®. U. O.
MONNMUCH)

MpunoxeHue K

OnpepaeneHue HanNpsXXeHHO-AeOPMUPOBAHHOIO COCTOSIHUSA U BA3KOCTHbLIX
CBOMWCTB MeTanna Tpyoonposoga MarHUTHO-LWYMOBbIM MeTOAO0OM



K.1. O6wume nonoxeHus

K.1.1. [laHHO€e NpunoXxeHne CoaepPXMT OCHOBHbIE MOMOXEHUA NO ornpenesieHno
HepaspyLlaloWnUM MarHMTHO-LYMOBbIM  METOAOM  HanpsiXeHHOo-4eOopMUPOBaHHOMO
coctosHna (HOC) wn BA3KoCTHbIX cBoMCTB (yaapHon BsaskocTn KCU) wmetanna
Tpybonposoaa.

K.2. O6opynoBaHue ans onpeaenexdna HAOC v yaapHoun Baskoctn (KCU) metanna
TpybGonpoBoaa

K.2.1. Ona onpegenenns HOC n KCU metanna TpybornpoBoda B KadecTse
OCHOBHbIX NPUMBOPOB UCMONbL3YKTCA MarHUTHO-LWYMOBbIE MNpubopbl "Ypaney" wnu
"TIMOH-01". Bo3amoxHo ncnonb3oBaHne MarHMTHO-LLYMOBOIO npubopa
"CTtpecckaH-500". B HacTosALEen MeToauKe onucbIBaOTCA paboTbl no
ANarHoCTUpOBaHUIO C ncrnonb3oBaHnem npuodopa "MAOH-01".

K.2.2. MarHntHo-wymoson npubop "MNOH-01", npeacTaBneHHbI Ha PUCYHKE
K.1, npegHasHavyeH aOna Hepaspywatouwero koHTpona HOC n BA3KOCTHbIX CBOWCTB
meTtanna KCU tpybonposoaa.

K.2.3. TexHnyeckne xapakTepucTukM MarHnTHo-wymoBoro npmubopa "MMAOH-01":

- MMHMMAaJIbHAA OUKCUPpyeMas BeJmMdrHa 10
Hampsaxeunit, Mla (xrc/ mv2)
- OPOOOJIKUTEJIBLHOCTE OOHOTO 3aMepa, C He Gosee 10
- mmamasoH paboumx TeMnepaTtyp, °C or 50° mo muuyc 20°C
- MHIeKcauusa padodero CcurHaja undpporasa
- nuranme npudopa nepeMennni Tok 220 B
- TaBapUTHHE Pas3MEepPH, MM 270 x 260 x 110
- Macca, KU 6,5

K.2.4. Pabota ¢ npubopom "MMNOH-01" BO3MOXHaA Npu Temnepatype CTEeHKU
rasonposoga He HuMxe MuHyc 10°C, a TemnepaTtypa OKpyXallen cpedbl He HWKe
mMuHyc 20°C.

K.2.5. Ona kaxgoro npubopa "MMNOH-01" co3patoTcs TapupoBOYHble Tabnuubl
no onpegenennto HOC (dpopma 8) m rpadumkm no onpegenennto KCU metanna no
mMapkam ctanu (pucyHkn K.2, K.3). N'padurkn n tabnuubl 9BNAOTCA NMHAMBUAYANbHBIMN
ANA KOHKpeTHoro npubopa v ana gpyroro aksemnnspa "MMOH-01" He npurogHs..
TapupoBka ocyLlecTBsgeTcd cneunanmn3anpoBaHHbIMN LIEeHTpaMu.

K.2.6. K pabote C MarHMTHO-LYMOBbIMW npubopamu AonyckarTca nuua,
npenBapuTenbHO O0ByYeHHble paboTe C HUMKU U NpoLlleawne NHCTPYKTaX No TEXHUKe
©es3onacHOCTU Npu paboTe C ANEKTPOU3IMepPUTESbHLIMU NpUbdopamu.

K.2.7. B npouecce paboTbl kopnyc npubopa A0SIKEH ObITb 3a3eMIeH.
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K.3. MoarotoBka o6beKkTa Ans AMarHocTMpoBaHus



K.3.1. [OnAa npoBedeHMs 3amMepoOB  MarHUTHO-LIYMOBbIX CUrHamoB C
TpybonpoBoaa yaanatT HapY>XHY U30MsUMio No BCeMy nepumeTpy (LWmMpuHa Konbla
AoIMkHa 6bITb He MmeHee 200 MM), a NOBEPXHOCTb 3amMepa B oopMe Kpyra anameTpom
He MeHee 50 MM, cornacHo cxeme, npusedeHHOW Ha pucyHke K.4, 3ayuwarT
LWIMcpoBaribHOWN LLIKYPKOW.

3auvaemasi NOBEPXHOCTb CTEHKU TPyObl AN YCTAHOBKM HaKMagHOro AaTtdumka
He OOSMKHA UMeTb rmyBoKnX pucok oT HaxxgadHon bymarw.

K.3.2. Mecta 3amepa AO0MmKHbl UMETb NPUBA3KY K MPOEKTHbIM OTMEeTKaM Ha
cxeme Tpybonposoaa.

K.4. NMoarotoBka npubopa "MUOH-01" ana anarHocTupoBaHuA

K.4.1. HaknagHon patymk 1 Ha pucyHke K.1 C NOMOLLBbH COeOUHUTENBHOro
kabens 2 Yepes COOTBETCTBYIOLLME pasbeMbl NOACOEaMHSETCSA K npnbopy 3.

C nomoulbto kabens nutaHna 4 npubop NOAKIYAETCA K UCTOYHWUKY MUTAHUA.
Mpwn HaxkaTum KHONKKM 5 3aropatoTCs KOHTPOSMbHAA namna u MHAMKaTopHbIE flamMmbl Ha
BCcex uupoBbix Tabno. [ns Bbixoga npubopa Ha pabounn pexum npubop
nporpeBaeTcs B TeyeHne 10-15 MUHYT.

K.4.2. NamepeHus Ha peanbHOM OObeKTe OCyLLeCTBAAITCSA Nocne NpoBEPKN U
HaACTPOMKN MarHuTHo-wymoBoro npubopa “"lNMMNOH-01" Ha aTanoHHOM obpas3sue,
N3roTOBMIEHHOM M3 COOTBETCTBYHIOLLEN MAPKX CcTanu.

K.4.3. TllpoBepka n HacTporvka npubopa oOcCyLlecTBnseTcsa B cregytowen
nocrieqoBaTesibHOCTMU.

MepekntoyaTtens Boibopa mMapkm ctanu 13 (pucyHok K.1), pacnonoXeHHbI Ha
bokoBoWn CTeHke npubopa, ycTaHaBNMBaeTCs B MOSIOXEHNE, COOTBETCTBYIOLLLEE MapKe
cTanu, YKasaHHOW Ha 3TanoHHoM obpasue (pucyHok K.5). KHonkamn 6
yCcTaHaBnNuBaeTca KOAMMUUMNEHT YCUMNEHUs, yKasaHHbIM Ha 3TarloHHOM obpasue, u
dukcnpyembii Ha UMGPPOBOM MHANKATOPHOM Tabno 7.

Haxatnem kHoOMku 8 npu 3aropaHuu mHAuMkaTtopHown namnbl 9 (pucyHok K.1)
yCTaHaBnNuBaeTCa aBTOMaTUYeCKMN pexum paboTbl npubopa ana dukcauum
MakcMmasnbHOro cwurHana. HaknagHon pfatumk 1 nnoTHO YycCTaHaBnuBaeTCsa Ha
NOBEPXHOCTU 3TaNOHHOro obpasua TakMm obpasom, 4Tobbl ero Hambonbliad OCb,
noMeYyeHHasa Ha JaTyuke, pacnonaranacb BAOSb OCU t 3TafIOHHOro obpasua (PUCYHOK
K.5), MmuTupylowero samep MarHUTHOroO LWymMa B OKPY>XHOM HanpasneHuu. [ns
npousBedeHNa 3amepa criegyeT. HaxaTtb WM OoTnyCcTuUTb KHoMKy 10 Ha gatymke vnu
KHOMKY 11 Ha nepegHen naHenu npubopa; cnerka nokaymBas aTyuK, CHATb OTCYeT
nokasaHun Ha umdpoBoMm Tabro 12. Jta onepauus JOSMKHaA NOBTOPUTLCS HE MeHee
Tpex pas3. 3HaveHne curHana (M_LLUt) B ukcMpyemom MonoxeHun patyvka
onpefendeTca Kak CpefHasa BenuyuMHa no pesynbrtataMm He MeHee 4YeM Tpex
n3mMepeHnn. 3ateM AaTyMK yCTaHaBMMBAETCA Ha MOBEPXHOCTb 3TanoHHOro obpasua
BOOSIb OCUM Z NepneHAMKYISIPHO HanpasfieHWto Oocu t W, aHanornyHbiM obpasom,
3aMepsTCAa 3HaYeHus curHana B HanpasneHuu ocu Z (M_LLz).



MecTo voameHIR (130180110

200 naax

MheeTa NOATOTOBKII NOBEPXHOCTI 11
OCVIICCTRMCHITA SOMEDOS

Pacyror K.d — Cxema pacrofos e Ha MeCT 2aMepa
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Pucvaok 1.5 — Dexmz aTanonroro odpaina 1 HacTpodisyu npubopa "THAOH - 01"

Ecnn nonyyeHHble 3HAYEHUSI MarHWTHO-LLUYMOBBLIX CWUrHarioB Ha 3TaroHHOM
obpasue B HarnpaBreHuM oceil t U Z He OTNMYalTCsA OT YKasaHHbIX Ha 3TaroOHHOM
obpasue bonee 4Yem Ha cemMb €OMHWL, MarHUTHO-LLYMOBOIO CUrHamna, npubop rotos K
BbINOJTHEHMIO PaboT No AMarHOCTUPOBaHUIO 0bbekTa obcneaoBanHns. Mpy OTKIOHEHUM
nokasaHWin 3a npefdenbl  [aHHbIX AManasoHoB npubop OTnpaBnsAeTcsa Ha
nepeatTecTaumio.

K.5. MpoBeneHue samepoB 1 o6paboTka pe3ynbLTaToB

K.5.1. lNepen nposegeHnem 3amepoB npubopom “"MMOH - 01", ¢ uenbto
BbISiBNIeHNA AedeKkToB (YTOHEHUs, pacCrioeHns) CTEHKN Tpybonposoga, C NMNOMOLLbIO
TonwmHomepa YT-93I1 nnu gpyroro npudopa NpoBOASATCA KOHTPOSIbHbIE U3MEPEHUs
TOMLUMHBI CTEHKN B NOArOTOBMEHHbIX 30HAX.

K.5.2. Onpegenexne HOC



MepeknoyvaTtenem Bbibopa Mapku ctanu 13 (pucyHok K.1), u Bbibopa pexuma
14 n koadppmumeHTa ycuneHma 6 no Tabnuue COOTBETCTBUS MarHUMTHO-LLIYMOBOIO
curHana n HOC B cTeHke TpyObl, NpuBeLeHHON B hopMe 8, yCTaHaBMBAETCHA PEXNM
3amepa HOC.

K.5.3. Wamepenne HOC B T1pybonposoge npubopom  "TMOH-01"
OCYLLECTBIISIETCA B Kaxdon Toyke 3amepa (pucyHok K.4), npu 39TOM BbINOMHAKTCS
cneayioLuime onepauuu:

- HaknagHon patimk 1 (pucyHok K.1) cBoen Haumbonblien  OcCblo
yCTaHaBMNMBaeTCA Ha NOArOTOBMNEHHYK MNOBEPXHOCTb KOHTPONUPYEMOW  30HbI
TpybonpoBoada B KOSMbLEBOM, 3aTEM B OCEBOM HarpaBfeHusiX, Kak 3TO MoKa3aHo Ha
pucyHke K.6.

- KHonkon 11 Ha nepegHen naHenun npubopa mnm 10 Ha HaknagHOM OaTyuke
cnepyet obHYNUTL NokasaHus npmnbopa.

- KHOMKOW 8 yCTaHOBUTb aBTOMaTUYECKUN PEXNM;

- Ccnerka nokadMBad [aTyuK, CHATb MOKa3aHWA 3HaYeHUN MaKCUMarbHOro
curHana Ha umdposomM Tabno 12 npubopa npu ropsiLiem nHamnkatope 9 Ha nepeHemn
naHenu npubdopa;

- OTBECTM HaKMagHoOW AaTymMK OT NOBEPXHOCTU TPYOHbI;

- orepaumn NOBTOPAOTCA HE MeHee Tpex pa3 Mo KaX4own ocu 3amepa;

- NONyYeHHble aKTU4ecKkne 3Ha4YeHUs 3amMepoB  TOSMLWUHbI  CTEHKW,
MarHMTHO-LLIYMOBbIX curHanoB n onpegenexHme HOAC no tabnuue dopmbl 8 3aHOCATCA
B npoTokonn N 1 dopmbl 9. Npady n ctpoky ana onpegenedna HOC BbibupatoT no
MakCcMMarsibHOM U3 cpedHuX BeNMYMH 3amepoB M_wit, n M_1wiz B YeTbipex To4Kax.

K.5.4. Onpegenenune ygapHon Baskoctn (KCU).

MepekntoyaTenem Bbibopa pexvma 14 n kKoaddUUMEHTa YycuneHus 6 B
COOTBETCTBUM C rpacpmkamm 3aBUCUMOCTM YOAPHOW BA3KOCTU MeTansna TpyObl OT
MarHUTHO-LWyMoBoro curHana (pucyHkm K.2, K.3), yctaHaBnuBaeTCsl pexuMm 3amepoB
A5 TOW MapKu cTanu, U3 KOTOpPoWn M3roToBrieH obcreayembl Tpybonposos.

K.5.5. NamepeHune 3HaveHnn KCU B TpybonpoBoae oCcyLlecTBAAeTCs B Kaxaomn
ToYke 3amepa (pucyHok K.4) B nocnegoBaTtenbHOCTU, NpUBEAEHHON B 6.3, HO TOMbKO B
OA4HOM KOSbLIEBOM HanpasneHun, Kak nokasaHo Ha pucyHke K.6.

K.5.6. TlonyyeHHble akTuyeckne 3Ha4YeHUs 3aMepoB MarHUTHO-LLIYMOBbIX
CUrHanoB N yaapHOM BA3KOCTU 3aHOcATCA B NpoTokosibl N 1, 2 (popmbl 9, 10).

K.5.7. PesynbTtatbl, nonyyeHHble no npotokosiam N 1 1 N 2, yynTbiBatOTCA npu
pacyeTe 0CTaTOYHOro pecypca TpybonpoBoga cornacHo HacToswen NHCTpyKumm
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K.6. NMpumep pacyeTta

BennunHa HOC curma t, curma z B MIlla onpegensetca B dA4Yenke Ha
nepecevYeHnn nosfyyYeHHbIX 3HAYEHUA MarHUTHO - WYMOBbLIX curHanos M _wz (B
BepTUKanbHbIX rpadpax ) n M_ it (B ropu3oHTanbHbIX CTPOKax), cM. dpopmy 8.

Tak, Hanpumep, Npu 3amepax nonyyeHbl 3Ha4YeHUS:

M =48, M = 96

Torga 3 a4erikn Ha nepecedeHumn "rpadha - ctpoka" popmbl 8 nonyvaem:

curma = 157 MIa; cumrma = 57 Mla
z t

OTcyTcTBME 3HaKa nepen uUMPON B dA4elke O3HavaeT "+" - HanpskeHue
pacTsXKeHUs, a 3HakK "-" - HanpsaXXeHue cxaTus.



33:13“'3!”-1:':!":-7[: IETPAKCHEA OT DEeTIMYHITEL RHCHHTHOLTY MOBOIO COCHAND

HAMPEHCITAS B CEeRas HAMDORREER

L, MMa | :
| HAMPRMUHAS B XCIEOE0aM HENPIDIEHRK

Pewun palcTel npatopa

=1

=5
Kot deHT pennenaa

K=E2

[elACIIHTIG — VM ORAT CHIHZT

T wq ! =y f 1 N I ] v :
"-||?\ S EIEE m|3R|-|u!4? 44|-|6;-us|:a:l|:z sels6ls8 an 51 ed aefos|0l 2 m T
: | e oo TEERET o
i 'R I 1 oo [ N N BN 1 ]
f N N 1 i i ' : :
| ! o T g h
T 1 1 1 [ R R T TR B R B TR ETERE
L:Il.l \ 1 ' I N T T T T R T o P
i_[l-l T LRy BTN L A T o
| FL T T R N o i
[P [EI] T 1 | o .
Fr @M i ' Ve
' [ 157 '
! ETI 1 It i
i 1 1l [} '
i 1 e " :
i [E I ] 101
i ooz LS
1 [FLEN T (A
e I om Wi
- N [EENL] HE
= i [EI w
= S EH a7
o R H ]
o TS 1
= [ i
2 i s 131
= 5 | O [E)
= 1 TEEITY 14
_.34- ' s 5
= i 132w 127
E il B [ Bl
= e LT H]
= il ! FI- I-.-;
= o 1T ris
E ?.H"_ 1 o2 EH t
=14 oo i b Lia
-l 1] 7 - i
= : LI 1z FLUI T ]
= ! oW 1 £t 128 14
- ] T M @ e wm om LA 41 Ex kR
] H ¥ [ S [ 173 A s
i LS| B R T R |
1 z 121 142 RE- I U P | TR XY
! ' L7 Tt 61 W i 4 o
! ! 1 [EE ST ] [E- TS B T T BT
4 C N TR T
3 FRUR L R T T A T L I I 1]
Foo 1l PO T L T A
= ! k] 137185 156 LIT OIS IRG T 0m
(_— ' . i W I T T S S N R )
3 el e gowl ot g ] [C T T IR L R PR TR B TR T R
Slgn | M P T RS A | [FE I | F I T TYRC TR TR
= || [EITR TR T LA I 11121 0% (3R P0G nid 12E (R4 1E% e 1
HETIR b EL CIR 3G P I I L R T .
bl | U1 JTY - T [ & TR S N N | WYl s aad
_;'il a5 L R L B L ] S I PR L 1 1
- R 3.5 Y - T -3~ S A FOTIE TVRRE TT B 4 It
Sq [ VDO rr]-E s o a BL I T T . i
LR LTS 1 S i | Y PR E ik LLE 12§ ' !
51 =174 -1 «]a] =134 =115 -1 BE 1] EOE ] i 1
- 1 -1WT -13% -IDT -ND -G ? LR o] M0 !
0 [ |l| EF = I 1] -0 ) i N N | et
- v g e LEE 1 . T [ T N R T [N
TR R EERE U R T -7 ! 1 [N N R I IEE ]
Sl AR : iy 0 [ N A N | [ ]
. 1 L 183 [ N N [ [N i
ak i ' y [ N R N E R .
o o 1 1 [ R i o 1
'H'll [ 1 L fa [ I | :n (N} (W] "
[ I ' v
alonn . T T TV
ap !l 1 I T N I O I T T S AR PR R B I
S Mo S | 1 11 oo [ [N E] [N

apas §

Hzsdos o - 01"
UG, SR 1T

A QCeRoM Hanpanienoar M,

NMpumeyaHus
1. B Tabnuue Ha
OCEBOM U KONbLEBOM

HanpshkeHnn B Tpybe obbekTa.

nepeceyeHnn 3HaYeHUN
HanpaBfeHUn yKasaH YpPOBEHb OCEBbLIX W

MarHMTHO-LYyMOBOIo

T T B
e | B2 :uiﬂn!-u.

1
1
1
B
] 1
2 1 i 1
a0 1 1 1
[ N I
[ T B
" 1 i '
i \
I 1
Pioa [} 1
i i 1 1 1
1 [} I [
o 1 ! [ I
1 i
1
i [ I T N
i [N n [
[ N I N R NN
foar g o
1 I
N '
[N} i [N [
e
1 11 oo

curHasjia B
KOonbLEBbIX

2. Ecnun Ha nepecevyeHnn 3HaYEHUN MarHMTHO-LWYyMOBOIro curHdasa B oCesoOM U
HanpdaA>xXeHnda He YyKa3aHbl,
Hanpsa>xeHnd B pr6e npesbilLaeT HOpMaTI/IBHbII;I l'lpl/lﬂ,eﬂ# TEeKy4eCTNn.

KOnbLIEBOM

HarnpasneHndax 3Ha4YeHns

TO YpPOBEHb



3. 3Hak "-" nepen 3Ha4YEeHMEM O3HAYaET HaMnpsKEHNe cXKaTus.

Nporokon N 1 BaMepoB u pacueTa HanpsikeHHO- AeboPMMPOBAHHOTIO

COCTOSIHNSA

HamMmeHnoBaHMue oOBbekTa

Popma 9

IDaTa obcyenoBaHMUSA

Homep wypda

[IpoekTHaAsa OTMeTKa MecTa WypdoBaHUA
MarHMTHO- WyMOBOM Hpubop: Mapka

3as. N

InameTp TPYOEH

PesynsTaTH 3aMepoB

Mapka cTanm TpyOBl

dakTHUeCKasa TOJIMHA CTEHKM B TOUKE 1 2 3 4
3aMepa, MM
[IoJIoXeHMEe KJIaBMII HACTPOMKM IIPM 3aMepe [CMJIEL ToKa YaCTOTE xKo2bdbrume-
HAIIPAXEHHO- ﬂe@OpMMpOBaHHOI‘O COCTOAHMA MAT'THUTHOTI'O HTa
oJisg YCUJIEHU S
PesynbTaTe 3aMEePOB MaTHMUTHO- IIYMOBOTO Touka 3amMepa
curHajsia npm onpenejseHum HIC
1 2 3 4
B IIPOIOJILHOM HallpaBJIEHUM 1 zamep
M_INz
2 samep
3 szamep
cpenHee
3HaUeHMre
B KOJIBLIEBOM HaAIllpabBJIEHUM l 3aMep
M_IIt
2 samep
3 szamep




cpenHee
3HAYEeHMrE

PesyneTaTs onpenenenmss HJIC
( cpenume sHaueHwUst)

Touka 3amepa HanpsaxeHue B CTeHKe TpyOr, MIla
B OponosbHOM HalpaBJIEHUN, B xOJBLIEBOM HalpaBJIEHUH,
curMa_oc CUTMa_ KIf
1
2
3
4
NognmMchk JMLa, OPOBOIMBIIETO SBaMEPH / /
Sammnama M O
NognmMce JMLa, OPOBOIMBIIEIO pPacdeT / /
Sammnama M O
Popma 10

Oporokon N 2

BaMepoB M pacuera ygmapHoit BsskocTu (KCU) meranna Tpy6

HamMmeHnoBaHMue oOBbLekTa

ODaTa obcrnenoBaHMd Homep mypbda

[IpoekTHaAsa OTMeTKa MecTa WypdoBaHUA

MarHMTHO- WyMOBOM Npmbop. Mapka 3ae. N

InameTp TPYOEH Mapka cTanm TpyOBl

PesynsTaTH 3aMepoB

[IoJloXeHMe KJIaBMUI HACTPOMKM IIPU PexmMm paboTH

zamepe KCU (KCU)

Mapka cranu|KosddmumenT
YCUJIEHUA

PeSyﬂbTaTbI 3aMepPOB MaAr'HMTHO- IIyMOBOI'O
curHasa npu onpenesenHun KCU
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Sammnma M O

MpunoxeHue J1

Onpep,eneHMe MeXaHU4YeCKUX CBOMCTB OCHOBHOIO MeTanna rasonpoBogac
noMoLlbio NepeHoOCHOro TtBepaomMepa

J1.1. MeToguka vcnonb3yeTcs ANns onpeneneHns BPpeMEHHOro ConpoOTUBIIEHUSA
(curma_B) 1 npegena TekydecTn (curma_T) rasonpoBoga no nokasatenam TBepLoCTu
meTanna.

N.2. na 3amepa TBEpOOCTU WUCMOSL3YIOTCA NepeHoCHble TBepaomepsbl TS0,
ANT-02, Temn-2 u "EQVOTIP" wsenuapckon dupmbl "lNpouek”. TexHunyeckue
XapaKTeEPUCTUKN, peKoMeHZauMm no npoBepke U obcnyxuBaHuio npubopos Ans
3amepa TBEPAOCTU NPUBELAEHbI B MHCTPYKUMAX Ha HUX. icnonb3oBaHMe NepeHOCHbIX
TBEPAOMEPOB  APYrMX KOHCTPYKUMA paspellaeTtcs npu  YyCrioBMM NpoBeOEHUS
npenBapuUTeNbHON TapupoBKN Npubopa M KOPPEKTUPOBKM PaCYETHbIX 3aBUCUMOCTEN
No onpegeneHnio MexaHN4YeCKnX CBOMNCTB.

J1.3. ToBepxHOCTb TPYyObI ouynaeTcs OT U3OMSAUMKW, Macrna, rpPA3n U OKanuHbl
AN CHWXKEHUS  BO3MOXHOCTM  OWMOOYHBbIX M3MepeHun. [nybuHa  3a4nMCTKM
NOBEPXHOCTN He AO0SHKHa npeBbiwaTth 1-2% TOMWMHBI CTEHKN. 3a4NCTKY NOBEPXHOCTU
MOXHO MPOU3BOAUTL LWMGOBArNbHbLIM KPYroMm, HamnuiibHUKOM, LWKypon. [Npn aTom
HeobXOAUMO MPUHATL Mepbl MPOTUB BO3MOXHOIMO HarpeBa MOBEPXHOCTWU, 4YTOObI He
N3MeHnnNacb TBEPAOCTb 3aMePAEMON 30HbI.

UuctoTta 0bpaboTkm noBepxHOCTU OoSmkHa b6biTb He Bonee R_a = 2MKM, He
AonycKkaeTcsa Ha NOBEPXHOCTU PUCKM OT BO3AENCTBUSA UHCTPYMEHTA.

J1.4. N3ameHeHne TBepaoCTM NMpom3BOAUTCA NO nepumeTpy TpyObl rasonposoaa
NNM B NOKasbHbIX 30HaX Mo ee AgnuHe. Konmyectso 3amepoB TBEPAOCTU B JIOKarbHOM
30HE JO/MKHO OblTb HE MeHee TpeX. MiamepeHne TBepaoCTM He NPOM3BOLAUTCS ABaxabl
B ogHom Touyke. Ecnu pasbpoc nokasaHun npubopa npesblwaetr +-15 egunHuy
TBEPLOCTU, NPOBEpPSEeTCA MNpPaBUIbHOCTb MNOAMOTOBKM MOBEPXHOCTU W YCTAHOBKMU



AaTyuka.
J1.5. daktnyeckasa TtBepgocte L ¢ (no Jlenby) martepmana rasonpoBoa
paccunTbiBaeTCs no popmyrne

L=L +2,21 (DS - 12,7) (J1.1)
) o)

Ecot DS 12,7, 7o L =1L ,
o) o

roe L - cpexnnee apudMeTHUECKOE 3HAYEHNE TBEPOOCTH, 3aMepPEeHHOM
o) HEIOCPEAOCTBEHHO Ha I'al30lpOBOIE,

D - HapyXHHIT Ta300IpPOBOI, MM,
S - ToNmMHA CTEHKM TPYOH, MM;

J1.6 OnpegeneHne BpeMEHHOro CONPOTMBIIEHUS CUrMa_B 1 Npeaena Teky4yecTu
curma_0,2 metanna no BenuyuHe TBepgoctu (no Jlenby) paccumTbiBalOTCSA MO
criegyrowmm dpopmynam

-6 3 -3 2
curma = 9,55[149 + 1,22 (2,8 x 10 L - 3 x 10 L +
B 0) 0]
+ 1,797 L - 275,125) - 12,22 ], xrc/mm2 , (J1.2)
0]
-6 3 -3 2
curMa = Kx 1,22(2,8 x 10 L - 3 x 10 L +
0,2 0] 0]
+ 1,797 L - 275,125), xrc/mm2 (J1. 3)
0]
roe K = 0,2 - (nna yrJiepommMcTeEX cTasedn).

J.7. PesynbTaTtbl 3aMepoB TBEpOOCTM UM pacyeToB NO ONpeaesieHnto
MeXxaHN4YeCKnX CBOMCTB MaTepuana TpybonpoBoda 3aHOCATCS B MPOTOKOST 3aMepoB
(cdbopma 5 npunoxenna [l HacTosawero PL).

J1.8. C nomoupbto npubopa TOMI-2 onpegenseTca BpEMEHHOE COMNPOTUBIIEHME
curma_B, MO nokasaHusiM TBEpAOCTU MO Nporpamme, 3anoXeHHoOM B NamsaTb npubopa.



