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NpUPOAHbIX ra3oB U raszoBbIx TexHonorui» (000 «Masnpom BHUUMAS»)

2 BHECEH TexHu1eckum koMUTETOM MO cTaHaapTusaumm TK 23 « TexHuka 1 TeXHomorum gobbibm 1 nepepa-
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3 YTBEP)XOEH M BBEJIEH B IENCTBWE lMpukasom ®PeaeparnbHOro areHTcTBa Mo TEXHAYECKOMy pery-
nnposaHuio N MeTponorim ot 1 anpens 2014 r. Ne 278-ct

4 BBE[EH BIEPBbIE

lNpasuna npuMeHeHUs1 Hacmosiujeeo cmaHOapma ycmaHoeneHbi 8 FTOCT P 1.0—2012 (pa3den 8). Vingbop-
Mayus 06 UBMeHeHUsIX K HacmosiujeMy cmaHdapmy ry6riuKyemcsi 8 exe200HOM (110 cocmosiHuio Ha 1 siHeaps
mekyiea0 200a) UHEOpMalUOHHOM yKasamere «HauuoHaneHble cmaHOapmbiy», a oghuyuarnsHbIl mekcm usme-
HEHUU U ronpasoK — 8 eXXeMeCsIMHOM UHGhopMaUUOHHOM yKkasamere «HayuoHanbHble cmaHOapmebi». B criyqae
riepecmMompa (3aMeHnl) Uil ommMeHbI Hacmosiwe2o cmaHOapma coomeemcemeyroujee yeedomiieHue bydem oriyb-
TIUKOBaHO 8 briLixkalllueM 8bIfTyCKe eXeMECIYHO20 UHGhopMalLUOHHO20 yKa3zameilsl «HayuoHarnbHble cmaHdlap-
mbi». Coomeemcmeyrowjasi UHgbopMayusi, yeeOoMIeHUEe U meKembl pa3Melaromcesi makke 8 UHhopMmaluoH-
Hotli cucmeme obue20o rnonk308aHuUss — Ha oghuyuansHom catime PedepalnibHO20 a2eHmMemea rno MmexHU4ecKoMy
peaynuposaHuro U Mempoiioauu 8 cemu MiHmepHem (gost.ru)
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HacToswmii ctaHaapT He MoXeT BbiTb MOMHOCTLIO UMM YaCTUYHO BOCMPOU3BEAEH, TUPaXKUpoBaH 1 pacnpo-
CTpaHeH B kauecTse opuLmMansHOro nsaaHua 6e3 paspelueHus eaepanbHoro areHTCTBa Mo TEXHUHECKOMY pery-
NPOBAHUIO U METPOSIOTUM
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HAUWOHANBbHBIA CTAHOAPT POCCUNCKOWN PEOEPALUUU

MecTopoxaeHns HedTAHbIe U rasoHedpTsHble
NMPOMbICINOBbLIE TPYBOIMNPOBOAbI
HopMbl npoekTupoBaHus

Oil and gas-oil fields. Field pipelines. Design codes

DaTta BBegeHna — 2014—12—01
1 O6bnactb NnpuMeHeHus

1.1 Hactosiuuii ctaHgapT pacnpocTpaHsAeTcsl Ha BHOBL CTPOSILLMECS Y PEKOHCTPYMPYEMbIe MPOMbICIOBbLIE
cTanbHble TpybonposoAbl (danee — Tpyb6onpoBoabl) HOMUHANLHEIM AnameTpomM 4o DN 1400 BknounTeNbHO ©
136bITOYHBIM AaBneHnem cpeapl He Boille 32,0 MIMa razoBbIx, rasokoHAEHCATHbIX Y HEDTAHLIX MECTOPOXAEHWIA 1
MoA3eMHbIX XpaHUNWLL, rasa.

1.2 CocTtaB NpoMbICNOBLIX TPYBONPOBOAOR, HA KOTOPLIE PACMPOCTPAHAETCA HACTOALLMIA CTaHAAPT:

1.2.1 NS ra3oBbIX Y ra30KOHAEHCATHBIX MECTOPOXAEHIA:

1) rasonpoBofbl-LUneidbl 0T OAUHOYHBIX CKBAXUWH, UMW OT KaXA0W CKBaXKWHbI KyCcTa 0 BXOAHOro kpaHa Ha
nroLaake npomMelcna, unmM cbopHoro NyHKTa (4o 3gaHuiA NepeknoyaroLLLei apMaTypbl UM YCTaHOBOK NMOATrOTOBKM
Lwnamay);

2) ra3ocbopHbIe KONeKTOpbl 0T 0BBSI3KN ra3oBbIX CKBAXKUH (OT KYCTOB CKBaXKWH);

3) Tpybonposogbl cTabunbHOro 1 HeCcTabybHOTO ra3oBOro KOHAEHCaTa;

4) Tpy6onpoBoAabl AN Nogayvn OUMLLEHHOrO rasa 1 MHrIMbrTopa B CKBaXKWHLI U Ha Apyrve o6bekTbl 0bycT-
porcTBa MECTOPOXAEHUI;

5) Tpy6onpoBoapl cTouUHbIX BoA AaBneHnem 6onee 10 MIMa ana nogauv Bogbl B CKBAXKUHBI 4118 3aKaykn B
nornoLluatoLle nnacThbl;

6) MeTaHononpoBoabl.

1.2.2 [Nt HepTAHBIX Y ra3oHedTAHLIX MECTOPOXAEHWNIA:

1) BbIKMAHbIE TPYOOMPOBOALI OT HETAHLIX CKBAXUH A/151 TPAHCNIOPTUPOBAHWS MPOAYKTOB CKBAXMWH A0 3a-
MEpPHbIX YCTAHOBOK;

2) HedbTerazocbopHble Tpy6oNpoBoALI 4151 TPAHCTIOPTUPOBAHWS NPOAYKLMKN HeTAHBIX CKBAXKWH OT 3aMep-
HbIX YCTAHOBOK [0 Y3I10B AOMNOMHUTENBHBIX PaboT 4OXKUMHBLIX HACOCHBLIX CTaHLIMIA 1 YCTaHOBOK MPpeABapUTenbHOro
cbpoca Boabl (HedpTerazonposoabl);

3) razonpoBoapl AN TpaHCNOPTUPOBaHUA HEDTAHOTO rasa OT TeppPUTOPUIA NNOLLAA0K, Fae HaxoasTcs ycTa-
HOBKW cenapaumm HedpTn, 40 yCTaHOBOK KOMIMITEKCHOW NOArOTOBKM rasa, yCTaHOBOK NpeABapUTENbHOM NOAroToB-
KW UK ao notpebutenei;

4) HechbTenpoBoabl ANs TPAHCTIOPTUPOBAHWS ra30HACILLEHHOW U pasra3vpoBaHHON 06BoAHEHHOW Unv 6e3-
BOAHOW HedpTW OT NyHKTa c6opa HedTH U OXKUMHON HACOCHOW CTaHLMK A0 LieHTpansHoro nyHkTa cbopa;

5) rasonpoBoapl 4N TPaHCMOPTUPOBAHNSI ra3a K 3KCnsyaTaLyoHHbIM CKBaXKUHAM Npu raznmdTHOM criocobe
[obbluun;

6) razonpoBoapl Ans nogayy rasa B MpoAyKTUBHbIE NNACTbI C LieNblo YBENMYeHWs HedrTeoTaauu;

7) Tpy6onpoBoabl CMCTEM 3aBOAHEHWS HEDTAHBIX MNACTOB U CUCTEM 3aXOPOHEHWS MIACTOBbIX M CTOYHbIX
BOQ, B rnybokve nornoLuaroLLme ropu3oHThbl;

8) HedhbTenpoBoAbl 4151 TPAHCMOPTMPOBAHUA TOBAPHON HEdTU OT LIeHTPanbHOro NyHKTa cbopa 4o coopyxe-
HMS1 MarMcTpanbHOro TpaHenopTa;

U3paHue ocpmymnansHoe
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9) razonpoBoAbl Af1s1 TPAHCMOPTUPOBAHWS ra3a OT LIeHTpansHoro NyHkTa cbopa 4o coopyXeHUA MarucTparb-
HOro TpaHcnopTa rasa;

10) MHrMGUTOpPONPOBOALI A1 NOAAYM UHIMBUTOPOB K CKBaXKMHAM UK ApyriuM o6bekTam oByCcTpoicTBa He-
PTAHBIX U ra3oHePTAHBIX MECTOPOXKAESHUIA;

11) pesmynbratoponposofbl AN noAaqu Aeamysbratopa K 06bektam AOKUMHBIX HACOCHBIX CTaHLMWIA K
yCTaHOBOK NpeasapuTensHoro cbpoca BoApl.

1.2.3 na noaseMHbIX XpaHWNULLY rasa: Tpybonposoasl Mexay nnoLlaakamy oTaenbHbIX 06beKTOB Noa3em-
HbIX XpaHUNuL, rasa.

MpumevaHus

1 Tpy6onpoeogel, TpaHcrnopTupylowme HedTb C ra3aoM B pacTBOPEHHOM COCTOSIHUM NpU abCoNTHOM AaBneHun
ynpyroctu napoe npu 20 °C Bbiwe 0,2 MMNa n cBo60HOM COCTOSIHUM, OTHOCATCA K HedhTerasonposoaam, a TPaHCnopT-
pylowme pasrasmpoBaHHylo HedpTb — K HedbTenposogam.

2 MpaHuuelt npombICNoBoro TpyGonpoBoaa SBNSETCS 3arnopHas apmartypa, YCTaHOBNEHHas Ha Bxoae (Tpy6o-
NpoBoAAa) Ha TEXHONOIMYECKYIO NIOLAAKY UIM HA BbIXOAE C TEXHOMNOMYECKON NNOLWAAKM, eCnu UHOE He NpeayCMOTPEHO
BHyTpeHHMMM AOKYMEHTaMU 3Kcnnyampy|ou_gel7| opraHmsaumm unuv yTeepxaeHHbIMU cxemamun pasrpaHuvyeHus 30H OT-
BETCTBEHHOCTW.

1.3 HactosimiA cTaHgapT He pacnpocTpaHsieTcst Ha:

1) Tpy6onpoBoAbl Al TPAHCIOPTUPOBaHUS NPOAYKLMM C BEICOKUM coepkaHnem cepoeogopoaa (napum-
anbHoe gaeneHue Boiwe 1,0 MINa unv o6bemHas KoHUeHTpauus Beile 6,0 %);

2) Tpy6onpoBoabl Al TpaHCIOPTUPOBaHWS NPOAYKTOB ¢ TemnepaTypoii Beiwwe 100 °C;

3) Tpy6onpoBsoabl, NpegHasHavYeHHbIe 4151 TPaHCOPTUPOBaHUS LUIMPOKOW dopakLym nerkix yriesogopodos
1 oTAeNbHbIX hpakLUiA CKKEHHBIX YINeBoAOPOAHbIX ra3os;

4) BHyTPUNSIOLLAA04HbIE TPYOONpPOBOALI, HE OTHOCSILLMECH K NPOMBbICIIOBLIM Tpy6onposoaam (Tpybonposo-
Abl 06BSA3KN KyCTOB CKBa)KWH, YCTAaHOBKW NpeaBapuTesibHOM NoAroTOBKM rasa, yCTaHOBKU KOMIITEKCHOW NOAroToB-
K1 rasa, JOXUMHbIE KOMNPECCOPHbIE CTaHLMKU, A0KUMHbIE HACOCHbLIE CTaHLMK, FONTOBHbIE KOMMPECCOPHbIE CTaH-
L, rOJI0BHbIe HACOCHbLIE CTaHLMK, FONMOBHLIE COOPYXKEHWS], ra30M3MepUTerbHbIE CTaHLMK, MyHKTLI c6opa, raso-
nepepabaTbiBatoLLMe 3aBOAbI, CTAHLMW NOA3EMHOrO XpaHeHUs! ra3a U Apyrue nnoLllagoyHbie o6bekThl);

5) TennoBble ceTw, TMHUM BOAOCHABXKEHWS U KaHanu3auum;

6) TexHonornyeckue Tpybonposodbl yCTaHOBOK MpeaBapuTenbHOro cépoca BoAbl, LeHTpasnbHbIX MYHKTOB
cbopa Hed TV 1 MpUeMo-caaTOUHbIX MYHKTOB HedpTw;

7) Mopckue nogsogHble TpyGonposoasl.

2 HopmaTuBHbIe CCbINKU

B HacTosLLem cTaHaapTe MCMoMb3oBaHbl HOPMAaTWUBHbIE CCbIKW Ha cneaytolue cTaHg4apThl:

FOCT P 9.905—2007 (MCO 7384:2001, CO 11845:1995) EanHas cuctema 3allmThl OT KOPpOo3uW 1 ctape-
H¥s. MeTogbl KOPPO3UOHHLIX UcTbITaHWi. O6LLme TpeboBaHWSA

FOCT P 51164—98 Tpy6onposoapl cTanbHble MarvcTpanbHble. ObLine TpeboBaHUsA K 3aLLUTe OT KOppo3um

FOCT P 53580—2009 Tpy6bl cTasbHble 4151 NPOMbICIOBbIX TPY60NpoBoaoB. TexH1Yeckue YCroBus

FOCT P 54257—2010 HageXXHOCTb CTPOUTENBHBIX KOHCTPYKLMIA ¥ 0CHOBaHUIA. OCHOBHbIE MONOXEHWS 1 Tpe-
6oBaHusi

FOCT 9.014—78 EanHasi cuctema 3almThl OT KOppo3un 1 cTapeHus. BpemeHHas NpoTUBOKOPPO3MOHHaNA
3awuTta nsgenmin. O6wme TpeboBaHms

FOCT 9.039—74 EanHas cucTema 3alumThl OT KOPPo3uu KU cTapeHus. KopposnoHHasi arpeccUBHOCTb aTMOC-
chepb

FOCT 9.502—82 EavHas cucTeMa 3alluThl OT KOpPo3un U cTapeHnst. IHrbruTopbl kKopposuy MeTansios Ans
BOAHbIX cuctem. MeToabl KOPPO3NOHHBIX UCTIbITAHUIA

FOCT 9.506—87 EanHas cuctema 3alluThl OT KOppo3un 1 ctapeHust. IHrmbuTopsbl Kopposun MeTansios B
BOAHO-HedTAHLIX cpeaax. MeToabl onpeAeneHns salwmTHOM CnocobHOCTU

FOCT 9.514—99 EavHas cucTeMa 3allyThl OT KOpPo3un U cTapeHnst. IHrMbUTopbl Kopposuy MeTansios Ans
BOAHBIX CUCTEM. DNEKTPOXMMUYECKUA MeToq onpeaeneHunst 3alUTHON cnocoBHOCTH

FOCT 1412—85 YyryH c nnacTvHYaTbiM rpacputom Ans otnusok. Mapku

FOCT 9238—2013 MaGapunTbl NPUONMKEHNS CTPOEHUA 1 MOABUXKHOIO COCTaBa XXenesHblX Aopor Korew
1520 (1524) mm
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FOCT 9454—78 Metannbsl. MeTog MCMbITaHUS HAa yAapHbLIA N3rMb Mpy MOHWKEHHBLIX, KOMHATHOW U MOBbILLEH-
HbIX TEMMepaTypax

FOCT 14249-89 Cocyabl M annapaTbl. HopMbl 1 MeToAbI pacyeTa Ha NPOYHOCTL

MOCT 15150—69 MaLmHekl, npubopbl 1 Apyrue TexHUJeckne nsgenus. MicnonHeHns ans pasnuyHbiX Knuma-
TUYecKUx paiioHoB. KaTeropuu, yCnoBusl akcnnyaTtaumm, XpaHeHnsl, TpaHCNopTMPOBaHWS B 4acTW BO3AEACTBUS
KnMMaTu4eckux chakTopoB BHeLLHel cpeabl

rOCT 25100-2011 MpyHToI. Knaccudmkaums

FOCT 2625184 MpoTekTopbl ANA 3aWMThl OT KOPPO3uK. TEXHUYECKNE YCNOBUSA

FOCT 26775-97 MabapuTbl NOAMOCTOBLIE CYAOXOAHBIX MPOIETOB MOCTOB Ha BHYTPEHHWX BOAHbLIX MY TSIX.
HopMbl 1 TexHUYeckre TpeboBaHms

FOCT 30732-2006 Tpy6bl 1 hacoHHbIe U3aenns cTanbHble C TENNOBOW U3onsaumMen U3 neHononumypeTaHa c
3aLlnTHOM obornovkon. TexHuYeckue ycrnoBus

MpumedaHwune—py NONb30BAHUN HACTOALMM CTAHAAPTOM LienecoobpasHo NpoBepuTb AEVWCTBUE CCbINOY-
HbIX CTaHOAPTOB B MHOPMALIMOHHON cucTeme obLliero nonb3oBaHusi — Ha oduumanbHOM cante deaepanbHOro areH-
TCTBa MO TEXHWYECKOMY PErynmpoBaHWIO U METPONOrMKN B CeTU IHTEPHET unn No exerogHoMy MHMOPMAaLNOHHOMY yKasa-
Ten «HaumoHaneHble cTaHdapTbI», KOTOPbIN ONybrvkoBaH MO COCTOSIHUIO Ha 1 sSIHBaps TekyLlero roga, v no Bbifyckam
©XEeMECAYHOro MHMOPMAaLMOHHOrO ykasatens «HauuoHanbHble CTaHOapTbi» 3a TeKywuin rog. Ecnv 3ameHeH ccblnod-
HbIli CTaHZgapT, Ha KOTOPbIV AaHa HepaTUPOBaHHAA CCbiNKa, TO PEeKOMEHZYeTCsl UCMONb30BaTh ASVCTBYIOWYIO BepCuio
3TOro CTaHAapTa C Y4eTOM BCEX BHECEHHbIX B AaHHYI0 BEPCUIO M3MEHEHWI. Ecnu 3ameHeH CCbINoYHbIM CTaHdapT, Ha
KOTOpbIV AaHa JaTUpOBaHHas CCbINKa, TO PEKOMEHAYeTCsl UCMONb3oBaTh BEPCUIO 3TOMO CTaH4apTa C yka3aHHbIM Bbllle
rogom yTeepxkaeHusi (NpuHATus). Ecnv nocne yTBepXaeHWsa HACTOSLWEro cTaHgapTa B CCbOYHbIA CTaHAAPT, Ha KOTOPbIN
AaHa [aTUpPOBaHHAasl CCbiNka, BHECEHO M3MEHeHue, 3aTparuBapolwee NoroXeHne, Ha KOTopoe AaHa CCblka, TO 3T0
NnonoXeHne pekomeHgyeTcs nNpumeHsaTb 6e3 y4yeta QaHHOro MaMeHeHusi. Ecnu cebinoyHblil cTaHgapT oTMeHeH Ges
3aMeHbl, TO MONOXEHNE, B KOTOPOM AaHa CChbINKa Ha HEro, peKkOMeHAyeTCsl MPMMEHATb B YaCcTH, HE 3aTparvBaiowwen 3Ty
CCbIMKY.

3 TepMuHbI 1 onpeaeneHus

B HacTosiLeM cTaHaapTe NpUMeHeHbI cneaytoLme TepMUHbI C COOTBETCTBYIOLLIMMU onpeaeneHUsIMK:

3.1 aBapus: OnacHoe TexHoreHHoe NpoucLIecTeume, cosfatollee Ha obbekTe, onpeaeneHHon TeppuTopun
WUNM aKkBaTopun yrposy XKM3HU U 300POBbLIO MioAel U NpUBoAsILLEe K pPAa3pyLLEHWIO UMW NMOBPEXAEHUIO 30aHUI,
CoOopyXeHui, 0bopyoBaHUS 1 TPAHCMOPTHLIX CpeACTB, HAPYLLEHWIO NMPOU3BOACTBEHHOTO MUITM TPAHCMNOPTHOTO
npouecca, HaHeceHuIo yiliepba okpyxatoLlel cpeae.

3.2 apmarypa 3anopHas: ApmaTypa, npegHasHaueHHasi 415l nepekpbITUs NoToka pabo4el cpeapl ¢ onpe-
AeneHHon repmetuuHocTblo [TOCT P 52720—2007].

3.3 6annac: O6BoaHoOI TpyBONPOBOA C 3aNOpPHO-pErynUpyoLLEei apMmaTypoii Anst OTBeAEHUA TpaHCMopTU-
pyemoMn cpeabl (KMOKOCTU, ra3a) U3 OCHOBHOMO TpybonpoBoAa 1 Nofayv ee B 3TOT Xe Tpybonposoa.

3.4 6annacTupoBKa Tpy6onpoBoaa: YcTtaHoBKa Ha TpybonpoBode YCcTpoilcTe, obecneuynsaoLmx ero
NpoeKTHOEe NONoXeHNe Ha 06BOAHEHHbIX yYacTKaX Tpacchl.

3.5 BHYTpuTpYy6HOe ycTponcTBo: OQuucTHOE, pasgenutensHoe 1 AarHocTuieckoe YCTponCTBa, nponyc-
Kaemble nNo Tpybonposoay B NOTOKe TpaHCMOPTUPYEMOro NpoayKTa, BoAbl Uiy Bo3ayxa.

3.6 BoagHas nperpapga: EctecTBeHHOE UNK UCKYCCTBEHHOE BOAHOE MPEnsITCTBUE (peka, 03epo, Nposne,
NMaH, KaHan, BoAOXpaHUnuLLe U T. n.).

3.7 Bo3peincTBUe: ABneHue, Boi3biBatoLLiee U3MeHeHWe HanpsbkeHHO-AeopMMPOBAHHOIO COCTOSAHUS CTPO-
UTENbHbIX KOHCTPYKLIMIA U (UNTU) OCHOBAHUSA 30aHUS UITU COOPYXKEHUSI.

3.8 razonpoBog: TpybonpoBsog, NpegHasHa4YeHHbIM A5 TPAaHCIoOPTUPOBaHWS! rasa.

3.9 raszonpoBoga-wnend: Tpybonposoa, NpeaHasHa4YeHHbIN A4St TPaHCTIOPTUPOBAHUSA NNACTOBOW CMecH OT
CKBaXWH (KycTa CKBaXXWMH) MECTOPOXAEHWUI U NOA3eMHbIX XpaHUIULL, ra3a 40 YCTaHOBOK KOMMNEKCHOW NOAroToB-
Kv rasa, yCTaHOBOK NpeABapuUTenbLHON NOAroTOBKA rasa, MyHKTOB cbopa U OT KOMNpPEeCCopHbIX CTaHUMIA noa3em-
HbIX XpaHWAWLL rasa, [0 CKBaXKUH (KyCTa CKBaXKWMH) AN1sl 3aKayky rasa B nnacT.

3.10 rasoc6opHbIN KonnekTop: TpybonpoBo, 06beANHSIIOLLIMIA NOTOKN NIIACTOBON CMECU C HECKOMNBbKUX
rasonposoaoB-LUNelidoB 1 TPAHCMIOPTUPYIOLLIMIA UX K YCTAHOBKAM NMOAroTOBKW rasa.

3.11 paBneHue: MexaHuyeckasi BeNMMUYMHA, XapakTepusytoLas UHTEHCUBHOCTb CUI1, OEUCTBYIOWMX Ha
BHYTPEHHIOI0 (BHYTpEeHHee AaBrneHue cpefibl) UNu HapyXHyo (BHELLHee AaBneHne BoAbl, FPYHTa) NOBEPXHOCTU
Tpybonposoaa no Hopmarnu K Hei.
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3.12 naBneHue paboyee: Hanborbllee N3GLITOYHOE AaBTEHUE NMPU HOPMAanbHOM NPoTeKaHnK pabodero
npoLiecca.

MpwumedyaHune— og HopManbHbIM NpoTekaHuem pabodero npouecca cregyeT MOHMMAaTb  YCNoBUsl
(maenenHve, TemnepaTypy), NPy codeTaHumn koTopbix obecneunBaeTcs GesonacHas pabota cocyga (Tpybonpoeoga).

3.13 paBneHue pacyeTHoe: MakcumarsHoe 13BbITOUHOE BHYTpEHHEe JdaBneHne, Ha KoTopoe paccumTaH
Tpy6ONpPOBOA UMK ero YacTb B COOTBETCTBUM C HOPMaMMU.

3.14 paBneHue ctaTuyeckoe: [laBreHve NpodykTa, paBHoe NNacTOBOMY AaBMNEHMIO C y4eTOM rMapocTa-
TWYECKVX NOTepb AABIIEHNS B CTBOME CKBAXUHbI, KOTOPOE MOXKET BO3HUKHYTH B LNelide Npu AnuTensHoi ocTa-
HoBKe (NM60 Npu 06pasoBaHWUK rMAPaTHO NPOBKX) U NMPY YCIIOBWM OTCYTCTBUSA NPedoXpaHUTeNLHOro Knanaxa ao
3arnopHoi apMaTypbl.

3.15 ecTeCTBeHHble U UCKYCCTBEHHble NpensATCTBUA: Peky, pydbu, o3epa, npydsl, NPOTOKU U
6onoTa, oBpary, 6anku; Bo4oXpaHuInLLa, kaHasbl, XeresHble M aBTOMOGUIbHbLIE 4OPOTY, NepecekaemMele Tpy6o-
MPOBOAOM.

3.16 sarny6neHue Tpy6onpoeoaa: PaccTosiHue oT Bepxa Tpy6bl 40 MOBEPXHOCTYN 3eMI.

MpumedyaHwue— MNpu HanuuMm cpeacTB 6annacTMPOBKM — PACCTOSIHME OT MOBEPXHOCTU 3EMNU A0 Bepxa
cpeacTB 6annacTUpoOBKU.

3.17 3awmTHOE noKpbITUe: COBOKYNHOCTL U3OIIALMOHHLIX MaTepuanos, HaHeCeHHbIX Ha NMoBEepPXHOCTb
meTarna Ans 3almTbl OT KOPPo3nU.

3.18 3aWmnTHbIN hyTRAP (KOXyX): KOHCTPYKLMS 13 Tpybbl ArameTpa 6onbluero, Y4emM OCHOBHOW AnameTp
Tpy6onposoaa, npeAHasHaveHHas Ans BOCMPUSTASA BHELLHWX HarpysokK 1 npeoxpaHstoLLas oT Bbibpoca TpaHc-
MopTUPYEMOro BelLlecTBa Ha nepeceyeHnsX UCKYCCTBEHHbIX M eCTECTBEHHbLIX NPensATCTBUN.

3.19 30Ha TepMUyeCcKoro BNUAHUA: Y4aCTOK OCHOBHOMO MeTanna Tpybbl Unu coeaumHUTenbHoM AeTanu
Tpy6onposoda B61M3M cBapHOTO LLBA, He MOABEPrLUUIACS pacraBneHunto, CTPYKTypa U CBONCTBA KOTOPOro u3Me-
HUICb B peaynsTaTe Harpesa Npu ceapke.

3.20 ucnbiTaHMe Ha NpoYHoOCTh: VcnbiTaHne Tpybonposoaos (Tpyb, apMaTyphl, CoeANHUTENbHbBIX AeTa-
new, yanos 1 06opyaoBaHusl) BHyTpEHHUM JaBreHUeM, NpeBbillatoLLMM pabodee gaBneHue, ycTaHaBneaeMmoe
MPOEKTOM, C Lief1blo NoATBEPKAEHWS BO3MOXHOCTM aKcnyaTaLmmn obbekTa npy pabovem gasneHuu.

3.21 kaTeropus yvacTka Tpy6onpoBoga: XapakTepucTiKa onacHoCTU ydacTka Tpybonposoaa, Knaccu-
(humpyemasn B 3aBUCUMOCTM OT NoKasaTenei ornacHoCTU TPaHCMoPTUPYEMOTo NPoAyKTa, TEXHAYECKUX XapakTepi-
CTMK TpybonpoBoa, aHTPonoreHHoM akTUBHOCTM BONWU3W TpybonpoBoaa U MHbIX hakTopoBs pucka.

MpumedyaHue—[laHHass xapakTepucTMKa yYMTHIBAET BO3MOXHOCTb BHELWHEro MoBpexaeHws Tpybonpoeoaa
U NOCeacTBUsSI BO3MOXHBIX aBapuii Ha TpyBonposoae.

3.22 komneHcaTtop: YyacTok Tpybonporoaa cneLmnansHon KOHCTPYKLMK, MpeAHa3HauYeHHbIN ANs Bocnpusi-
TVS 33 CHET CBOEN NodaTNMBOCTY AedopMaLyii Tpybonposoaa, Bbi3BaHHLIX TEMNepaTypol, BHYTPEeHHUM AaBneHu-
eM 1 ApYrMMy HarpyskaMmu U BO3AeNCTBUSIMU.

3.23 komneHcaTop-ynop: KomneHcaTtop gecbopmauuii TpaneLengansHoi opMbl B nog3eMHOM Tpybonpo-
BoAE, MPUMEHSAEMbIV A5 CHWKEHWS YCUNWUIA, NepeaaBaemMblX Ha NpUMbIKatoLLe KOHCTPYKLUMK.

3.24 kpaH oxpaHHbIN: 3anopHasi apMaTypa, ycTaHaBn1BaemMasi Ha onpefenieHHOM paccTOSIHUW OT rpaHuL,
nroLwagoK oTAeNbHbIX MPOMbICTIOBLIX COOPYXEHMWIA.

3.25 nynuHr: Tpybonposoa, NponoXeHHbI napanniernsHo OCHOBHOMY TpybG0onpoBoay Ha 1YacTu ero npoTs-
YKEHHOCTU Y coeANHEHHbI C HUM NepeMblvKamMu.

3.26 Harpyaka: Cu1noBoe Bo3eiicTBIe, BbI3bIBalOLLLEE U3MEHEHWE HanpshkeHHO-AedopMUPOBAHHOMO CO-
CTOSIHMSI KOHCTpYKLK (TpyBonposoga).

3.27 HedTerazonpoBoa: HedrerazocbopHblil Tpybonposod, TpaHCNopTMPYIOLLMIA HedTb C ra3om B pa-
CTBOPEHHOM COCTOSIHWM Mpy abcontoTHOM AaBneHun ynpyrocty napos npu 20 °C eoiwe 0,2 MIMa n csobogHom
COCTOSIHUU.

3.28 HedpbrenpoBopg (NpombicnoBbIN): Tpybonposoa, TPaHCMIOPTUPYIOLLMIA pasra3npoBaHHyto HedTb.

3.29 HomuHanbHbIN anameTp DN: MapameTp, NpuMeHsieMbI AN Tpy6onpoBOAHLIX CUCTEM B Ka4ecTBe
XapaKkTepucTuk npucoeanHsaeMblx YacTtelh apmatypbl [FTOCT P 52720—2007].

MpumeuaHue— HomuHanbHbIN guameTp He UMeeT eauHULbl U3MEPEHUS U NPUGMM3UTENBHO paBeH
BHYTPEHHEMY AMameTpy MpUCOeauHsIEMOro Tpybonpoeoaa, BbIPaXXEHHOMY B MUMNMMeTpax. HommHaneHbI guamerp
ob6osHavaeTcss DN ¢ uncnoBbim 3HadeHnem. Hanpumep, DN 1200 cooTBeTCTBYET (haKTUUECKOMY HapyXHOMYy AvameTpy
Tpy6bl 1220 MMm.

4
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3.30 HopMmaTUBHbIA NpeAen NPOYHOCTU (HOpPMATUBHOE BpeMeHHoe CONpOTUBMEeHUe) MaTepuana
Tpy6: MuHMMansHoe rapaHTMPOBaHHOE 3HauYeHWe Npeaena NPOYHOCTU (BPEMEHHOTo CONPOTUBNEHNs) MaTepuana,
onpeaeneHHoe B CTaHAapTax, TEXHUYECKMX YCNOBUAX U cneumdmrkaumsax Ha Tpyobl.

3.31 HopmaTMBHbIA Npeden Teky4yecTU marepuana Tpy6: MuHWManbHoe rapaHTUpOBaHHOE 3Haue-
HWe nNpeaena Teky4ecTu maTepuana, onpegeneHHoe B cTaHaapTax, TEXHAYECKUX YCNOBUAX U cneumdukaumax Ha
TpyObI.

3.32 o6wuit kopugop: Cructema TpyGoNpoOBOAOB, pasMeLLeHHbIX NapannesibHo No 04Ho Tpacce U Npea-
HasHa4YeHHbIX AN TPaHCTOPTUPOBAHUSA pa3nUYHLIX TPOAYKTOB Ha TEPPUTOPUM MECTOPOXKAEHUS.

3.33 oTBeTBREHUe: Tpybonposoa, NpUMbIKatoLWuiA K OCHOBHOMY TpybBonpoBoay nocpeacTBOM TPOMHUKO-
BOro CoeAnHEHNsA U NpegHasHa4YeHHbIA 45l 0TBoAA YacTy TpaHCOPTUPYEMOro NPoAYKTa B CTOPOHY OT OCHOBHOTO
HanpaBneHusl.

3.34 nepexop Tpy6onpoBoga: YuyacTok Tpy6onpoBoda Ha MepecevyeHWn € WUCKYCCTBEHHbIM WS
€CTeCTBEHHbIM MPenATCTBUAMU, OTSINYHBIA N0 KOHCTPYKTUBHOMY UCTIOSTHEHUIO OT NPUAEraoLLmX y4acTkoB Tpy6o-
npoBoaa.

3.35 nepexog Tpy6onpoBoaa noaBoAHLINA: YYacTok Tpy6onposoaa, NPonoXeHHOro Yepes BoAHYH npe-
rpady LWMPUHOW B MeXeHb No 3epkany oAbl 6onee 10 M 1 rnybuHoi cablwe 1,5 M.

3.36 npeaen npoYHocTU (BpeMeHHOe CONpPOTUBeHMe) MaTepuana: HanpsixeHne, COOTBETCTBYIOLLEE
HanbonbLleMy pacTArvBaroLLEMyY YCUNUIO, NpeaLiecTBytoLeMy paspbisy obpasua [FTOCT 1497—84].

3.37 npegen TekyuyecTn matepuana: HanpsbkeHve, npu koTopom MaTepuan obpasua aecdopmupyetcs 6e3
3ameTHoro ysenuueHus yeunus [[OCT 1497—84].

3.38 npegenbHoe coctosiHne: CocTosiHWE M3Zenusl, Npyu KOTOPOM ero AanbHeillas aKkcrnyataums
HegomnycTUMa Unu HeuenecoobpasHa No NpuyMHaM OMacHOCTU, 3KOHOMUYECKAM Unu akonorndeckum [FTOCT P
27.002—2009].

3.39 npuemnemMbin puck: Prick, ypoBeHb KOTOPOro AoNycTUM U 060CHOBAH UCXOAA U3 3KOHOMUYECKUX U
coupanbHbIX COOBpaXkeHNI.

3.40 npomblicen: [opHbI 0TBOA, NPEAOCTABMEHHbIN MONb30BATENO Hedp ANs pa3paboTku MecTopoXaeHUi
HedpTU, rasa, rasoBoro KoHgeHcaTa U TENO3HepreTMYEecKrX Bod, a Takke A4S 3KcrutyaTauun Noa3eMHbIX XpaHu-
NWLL rasa W NpoayKToB nepepaboTky yrneBoaopoaoB, MOAKOHTPONEHLIR opraHam PocTexHaasopa.

3.41 paboTocnocobHocTb: CocTosiHWe 0ObekTa, MpU KOTOPOM OH Croco6eH BhIMOMHSATL BCE UMK YacTb
3afaHHbIX (OYHKLMWA B MOTHOM M YacTUYHOM o6beme.

3.42 paspyweHue: CobbiThe, 3aktovatoLleecs B 4ecbopMUpoBaHA, U3MEHEHUU FTEOMETPUYECKUX pa3me-
POB KOHCTPYKLUMIA UK OTAENbHBIX 3NTEMEHTOB TEXHOMOrMYECKOW CUCTEMEI (C BO3MOXHBIM pa3aesnieHneM ux Ha
4YacTK) B pesynbTaTe CUNOBbLIX, TEPMUYECKUX UMW UHBIX BO3AEUCTBUIA, CONpoBOXKaatoLLeeca HapyLeHuem pabo-
ToCcrnocobHoCTM 0bbekTa.

3.43 pacyeTHas cxema: YnpolLeHHoe n3obpaxeHue KOHCTPYKL K TpyGonposoaa, NpUHUMaeMoe ANs Bbl-
MONHEHUs1 pac4eToB Ha MPOYHOCTL U YCTONYMBOCTL, a Takke Ansi r’mApaBnMyeckoro pacyera.

3.44 pacyeTHbI ko3adbdmumneHT: Hucno (MeHblUe eanHULbl), onpeaensiowee 6esonacHbli ypoBeHb Ha-
NpsbxeHul B TpybonpoBoae No OTHOLLEHWIO K NpedenbHOMY COCTOSIHWIO MO TeKy4ecTW UK Mo NPOYHOCTU.

3.45 cBeya BbITAXXHas: YCTPOWCTBO ANs 06HapYXXeHWs yTeuek yrnesoAopoaos U yaaneHna noxapos3apbl-
BOOMACHbIX BO3AYLLIHOra30BbIX CMECEN U3 3aMKHYTbIX 1 MOMY3aMKHYTbIX 06beMOoB.

3.46 cBeyva npogyBoOYHas: YCTPOWCTBO A OMOPOXKHEHUS yHacTka ra3onposoda Mexay 3anopHoin apma-
TYpOW.

3.47 cuctema anekTpoxummnieckon 3awuTbl: CocTaBHasa YacTb NMHENHON YacTh Tpybonposoaa, BLINOS-
HAOLLLas credytoLliMe OCHOBHbIE TEXHOSIOTUYECKNe DYHKLUN:

- obecneveHune acbpeKTNBHOW 3aLLnTLI TPYBOoNpoBoda OT NOA3EMHON KOPPO3UK;

- KOHTPOIb 3PEKTUBHOCTU NPOTMBOKOPPO3UOHHON 3aLLUTI.

3.48 cnyyaiHas Harpyska: Harpyska, BosHWKaloLWas ¢ YacToToii MeHee 107 B roa Ha kunomeTp Tpy6o-
npoBoaa.

3.49 coeguHUTenbHbIe geTanu Tpy6onpoBoAoB: OnemeHThl TpyGonposoaa, NpeaHa3HauYeHHble Ans
N3MEHEHUsI HanpaBIEHUs1 €0 OCU, OTBETBIIEHUS OT HEro, U3MEHEHUA ero guameTpa u Ap. (0TeoAbl, TPONHUKH,
nepexoasl U Ap.).

3.50 cpepcTBO GannacTupoBku TpySGonpoBoaa: KoHcTpykuma, o6ecneursaioLlas 3a cuet 6annactupy-
toLLel Unu yaepkueatoLLeri cnocobHOCTU YCTOMUYMBOCTL MONOXEHWA noasemMHoro Tpybonposoaa, npoknagsisae-
Moro B 06BoAHEHHO 1 3a60N04YEHHO MECTHOCTSIX, Ha Nepexogax Yepes bonota pasnUyHbIX TUNOB U BOAHLIE
nperpagsbl.

3.51 cTpouTenbHbIe Harpy3ku: Harpy3aku, Bo3HUKaoLMeE Npu CTPOUTENbHO-MOHTaXHbIX paGoTax 1 ucnbl-
TaHUSAX Tpy6ONpPOBOAHON CUCTEMDI.
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3.52 repmocTabunusauus rpyHTa: MNpuHyanTensHoe UCKYCCTBEHHOE NMOHWKEHE TeMnepaTypbl pyHTa,
HaxogdslLLerocs B NNacTMYHOMEP3IIOM COCTOSIHUM, C Lienbio oBecrneyeHuns ero Hecyluen crnocobHOCTM Npu Boc-
MPUSATUN Harpy30K OT COOPYXXEHUIA.

3.53 TonwmHa cTeHKM MUHMManbHasa: MiuHuMansHasa 4onycTMas BeNUYMHa TOSLLMHBI CTEHKW B Nto6oM
mecTe Tpybbl, paBHasi HOMUHANBHOW TOMNLMHE CTEHKW 33 BbIYETOM MUHYCOBOTO NPEeAENsHOM0 OTKIOHEHWS TONLL-
Hbl CTEHKW.

3.54 TonwuHa cTeHKN HOMUHanNbHas: TonwuHa cTeHku TpyObl, ykazaHHaa B cTaHgapTaX, TEXHUYECKMX
YCNOBUSIX 1 crieumdmrKaLmsx Ha Tpyobl.

3.55 TonwmHa cTeHKM pacyeTHas: TornwyHa CTeHKW TpyObl, onpeaensieMas pacieToM Ha NPOYHOCTb.

3.56 Tpacca Tpy6onpoBogaa: [NonoxeHue ocn TpyGonpoeoaa, onpeaenseMoe Ha MECTHOCTU ee NPOoeKLm-
el B ropM30HTaNbHOM MNIOCKOCTU.

3.57 Tpy6onpoBoa npoMbicnoBbIit: Tpy6onposog Anst TPaHCNoPTUPOBaHKS ra3006pasHbIX M KUAKUX NPo-
AYKTOB, NpoknafblBaeMblii Mexay nnollagkamu oTAeNbHbIX MPOMbICIIOBLIX COOPYXXEHUIA (BKNHOUAS MNOLWAAKK,
pacnonoXeHHbIE Ha pasHbIX MPOMbICAx), a Takke K 06bekTaM MarncTpanbsHoro TpaHcnopTUpoBaHus HedTu U
rasa.

MpumedaHue— [paHnLbl NPOMBICIIOBOrO TPYGONPOBOAa ONPEAensitoTCA COCTABOM NPOEKTa.

3.58 y3en nycka u npMemMa BHY TPUTPYOHbIX YCTPOMUCTB: YCTPOWCTBO, yCTaHABNMBaeMoe Ha TpyGonpo-
BOJE Ansi BBEAEHWS U BbIBOAA M3 HEro BHyTPMTPYBHbLIX yCTpoicTs 6e3 oCcTaHOBKW TpaHCNOPTUPOBAHWA NpoaykTa.

3.59 ycronumeocTtb TpyGonpoBoaa: CBONCTBO KOHCTPYKLUMM TpyBonpoBoaa nopaepxusaTh NepsoHavarb-
Hyto dbopMy ocK UK hoPMY ero NornepeyHoro CeveHus.

3.60 yvacTkm Tpy6onpoBoaa nNpuMbIKalwoLwme: YyacTkn Tpybonposoda, NpuMblikaowue K nepexogam
yepes xenesHole 1 aBTOMOBWIbHbIE AOPOrM 1 Haxodawwmecs B npeaenax MUHUManbHbIX paccTOSAHWIA, UCNbITLIBA-
eMble Ha NPOYHOCTL Ha BTOPOM aTare UCMbITaHWi B TpY 3Tana CoOBMECTHO C Nepexogamu.

3.61 yyacTok Tpy6onpoBoga: YacTb Tpybonposoaa, xapakTepu3ayoLwasacsa NOCTOSIHHOCTBI0 KOHCTPYKLMK
1 NPUPOAHBIX YCIOBWA.

3.62 drakenbHasn yctaHoBKa: TexHMYecKoe yCTPONCTBO, NpeAHa3HavYeHHoe ANt CKUraHUs! MOCTOAHHBIX,
nepuoanveckux 1 aBapuitHbIX COPOCOB roptoYMX ra3os U NapoB..

3.63 dbyHKUMOHaNbHbIe Harpy3ku: Harpysku, obycnoBneHHble MpOLEeccoM aKcrmslyaTauun Tpy6o-
nposoaa.

4 CokpaweHus

B HacTosLeM cTaHAapTe NpUMeHeHbl criedyroLLue CoKpaLLeHUs:
BK3C — 6noyHo-KOMMeKTHOe YCTPOMCTBO ANeKTpoCcCHaABKEHUST;

Bl  — Bo3gywHas NUHKUA aneKkTponepeaay;
BTY — BHyTpuUTpyGHOE YCTPOICTBO;

B3N — BcTaBka anekTpousonupyoLLas;

BB — ropusoHT BbICOKMX BOA;

MC — rasouameputensHasi CTaHUUS;

FKC — ronoeHas koMnpeccopHasi CTaHLMS;
M’HB — ropusoHTanbHo-HanpaeneHHoe 6ypeHme;
[HC — ronoBHas HacocHasi cTaHUuS;

M3 — rasonepepabaTtbiBatoLLWii 3aBOS;

FPM — rasoperynsitopHbIi NyHKT;

NPC — rasopacnpegenurensHas CTaHUus;

PY — rasoperynstopHas ycTaHOBKa;

c — TOJOBHbIE COOPYKEHUS;

OKC — poxvmHas koMnpeccopHasi CTaHUMS;
OHC — poxmmHasi HacocHasi CTaHLmS,

OMNBO — pganbHOCTL pacrnpocTpaHeHUst TOKCUYHBIX U NoXKapoB3pbIBOoNacHbIX 061akos;
3TB — 30Ha TEPMUYECKOro BUSIHUA (CBAPHOTO LIBA);
UM — wucnbiTaHve NagatroLLm rpysom;

KHC — kycToBag HacocHasi cTaHUust;

KC — KOMMpeccopHas cTaHLus;

MMIT  — MHoroneTHemepanble rpyHTbI;
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HMNC — HedTenepekaumBatoLLas CTaHUUS;

HC — HacocHasi cTaHuus;

HYS — HopmanbHble yCroBus aKkcniyaTtauuy;
MrPC — npombicrnioBasi rasopacnpegenurensHas CTaHUWs;
M- — nyHKT NOAroTOBKU rasa;

MC  — nyHkT cbopa;

MXI — noasemMHoe xpaHunuLLe rasa;

POC — py4dHas gyroBasi cBapka;

COT — coegvHUTENbHbIE geTany TpybonpoBOAOB;
CIMXI — cTaHums Noa3eMHOro XpaHeHusi rasa;

TC — TPOWHWK CBaApPHOIA;

Y — TexHU4ecKue yCroBus;

TXY — TepMoXuvMuM4YecKasl yCTaHOBKa;

T  — TPOWHWK LUTAMMOBAHHbIN;

TWC — TPOWHWK LUTAMMOCBaPHOW;

YO3 — ycTaHoBKa ApeHaXHOW 3aLLuThbI;

YK3 — ycTaHOBKa kaTOAQHOW 3aLLuThl;

YKIMIT — ycTaHoBKa KOMMIEKCHOW NOAroTOBKUN rasa;
YM3 — ycTaHoBKa NPOTEKTOPHON 3aLLUTbI;

YINMH — ycraHoBKa nogroToBKN HedTy;

YN — ycTaHoBKa NpeaBapuTenbHOR MOAroTOBKY rasa;
YINCB — ycraHoBKka npegsapuTensHoro copoca Boabl;
LUMNC — ueHTpanbHbIi NyHKT cbopa;

OX3 — anekTpoxumuyeckas 3aLimTa OT KOPpPO3nHU.

5 O6LwWwure nonoxeHus

5.1 K npombicrioBbIM TpybonpoBogam oTHocATcs Tpy6onposoabl, MpoknagsiBaeMble Mexay nnoLlagkamm
OTAenNbHbIX MPOMbICIIOBbLIX COOPY>KEHUI 1 ycTaHoBoK: KycToB ckBakuH, YT, YKIT, OKC, AHC, TKC, THC, I'C,
MG, NC, YINCB, YINH, TXY, coopyxenuii M3, CIMXTI, a Takke rasonposoabl M HedTenporoakl oT LIMNC go coopy-
YKEHUIA MarucTparnbHOro TpaHcnopTa.

5.2 TpybonpoBoabl MOryT NPOEKTUPOBATLCS NOA3EMHBLIMU, HA3EMHBLIMK (B HACKLIMW) UM HAA3EMHbLIMU Ha
onopax. OCHOBHbIM BMAOM Npoknaaku Tpy6onporodoB AoskHa 6bITe NnogsemHast. B parioHax pacnpocTpaHeHuns
MMTI™ npumMeHsieTcs, Kak NpaBuio, Hag3eMHbI cnocob Npoknagky Tpybonpoeoaos.

Mpoknagky Tpy6onpoBOAOB CUCTEM 3aBOAHEHUS U 3aXOPOHEHWS NNACTOBbIX U CTOYHbLIX BOA criedyeT Bbl-
MONHATL, Kak NpaBuno, noasemMHbiM cnocobom. HagzemHasi 1 HazemHas Npoknagku BOAOBOAOB AOMyCKAOTCS
TONbKO NpY HanNMuMM adbpeKkTUBHOI cucTeMbl 0borpesa 1 Tennonsonauun Tpybonpoeoaos. [Npy cooTBETCTBYHO-
Lwem o6ocHOBaHUM AOMYyCKaeTCA B BUAE UCKITHOYEHUS] HaA3eMHas NpoknaaKka BbICOKOHANOPHBLIX BOAOBOAOB.

5.3 Tpybonposoabl MOryT MpoKNaabIBaTLCSA NapanensHo AeNCTBYIOLWMM UM MPOEKTUPYEMbIM MPOMBICIO-
BbIM Tpy6onposogam B 06LLMX Kopuaopax.

5.4 Temnepatypa NpoayKTOB AOSMKHA ONpeaensTbCs UCXoas U3 BO3MOXHOCTU UX TPAHCMOPTUPOBAHUS U
Tpe6GoBaHWA, NpeabABASEMbIX K COXPAHHOCTU U3OMSALMOHHBLIX MOKPLITUA, MPOYHOCTU U YCTORYMBOCTM Tpybo-
nposoaa.

5.5 Tpybonposoabl cMcTeM 3aBOAHEHUSI HEDTSIHBIX M1ACTOB Y CUCTEM 3aXOPOHEHWS MITACTOBBLIX U CTOYHBLIX
BOA B ry6oKWe nornoLlaroLLme ropnsoHTsl, HedTenpoBoabl 45 TpaHCNoPTUPOBaHKS ToBapHoi HedbTv oT LIMC go
COOPYXXEHWI MarncTparnbHOro TpaHecnopTa MOryT BbIMOSHATLCS NMPY COOTBETCTBYHOLLLEM TEXHUKO-3KOHOMUYECKOM
060cHOBaHUM U3 TPY6 € BHYTPEHHUM 3aLLUTHLIM NOKPLITUEM.

5.6 Mpu npoekTpoBaHnM TpybONpoBOAOB crieayeT NCNoNbL30BaTb MaTepuansl, M3genus n o6opygosaHve,
paspeLleHHbIe K MPUMEHEHUIO B YCTAaHOBIIEHHOM MOpsiAKe.

5.7 Mpwu npoekTpoBaHUK TpybONPOBOAOB NPON3BOACTBEHHOTO U XO3ANCTBEHHO-MUTLEBOIO BOAOCHABKEHWS
06bekToB Aob6bIHM criedyeT pykoBoACTBOBATLCS TpeboBaHUSIMM AeACTBYOLLUX HOpM 1 npasun [1] n [2].

5.8 aBneHve HacbILEeHHbIX MapoB NpoAyKTa Npy ycTaHoBeHW paboyero AaBneHuns TpybonpoBoaa A0SK-
HO NMPUHUMATLCS UCXOASA U3 MaKCMMarbHO BO3MOXHOW TemnepaTypbl MpoayKTa B YCI0BUSIX TPAHCNIOPTUPOBAHUS.

Mpu TpaHCMOPTMPOBAHMMN HECTAaBUITbHBIX rA30HACHILLEHHBIX XUAKOCTEN paboyee AaBneHne BO BCEX TOUKaX
Tpybonposoda A0MKHO BbITh BhiLLE AABMNEHWS HACKILLEHWSI TPAHCMOPTUPYEMOTo NpoayKTa He MeHee Yem Ha 0,5 MIMa.

7
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5.9 3awwuTa TpyGoNpoBoAOB OT BHYTPEHHEH KOpPO3UW OCYLLECTBNSETCA NpUMEHeHWeM UHIMBUToPOB, 3a-
LWTHBIX MOKPLITAIA BHYTPEHHE MOBEPXHOCTU TPY6, NOATOTOBKON TpAHCMOPTUPYEMOro NPoAYKTa C yaaneHuem 13
HEero arpeccrBHbLIX COCTABISAIOLLMX, NMPOMYCKOM Yepes OUNCTHLIE YCTPOMCTBA.

6 Knaccudmkaumsa tpaHcnopTupyemMbiX NpoayKToB

6.1 C TOUKM 3peHuns yrpo3bl togsamM 1 Apyrum bronoruyecknm obbektam NnpupoaHoi cpedbl NpoayKTbl noa-
pa3aenatTCs Ha HETOKCUYHbIE U TOKCUYHBIE. K TOKCUYHBIM NpodyKTam OTHOCATCA NPOAYKThI, cogepKalle TOKCH-
YecKie KOMMOHEHTbI B KOHLIEHTpaLMAX, 4OCTATOYHbLIX (B COOTBETCTBUN C CAHUTAPHLIM HOPMaMK 1 MpaBunamu,
yTBEpPXKOEHHLIMY [TaBHLIM rocyAapcTBEHHLIM CaHUTapHLIM BpadoMm Poccuiickolt ®egepaumu [3]) anst yctaHoB-
JeHNs BOKpYr 06 bEKTOB MPOMbICIA C BOZMOXHBLIMW BbIBpOCaMu UK yTeuKamy NpoayKTa caHUTapHO-3aLLMTHbBIX
30H W 30H caHWTapPHbLIX Pa3pLIBOB.

6.2 Vcxoas 13 noTeHUMansHoM onacHOCTY NS KU3HW 1 300POBLSl HAceeHNsa U NepcoHana, BO3aMOoXHOro
yLlepba npMpogHoi cpeae, a Takke nMyLLecTBy o6bekToB npomeicna, FC u MXI TpaHcnopTMpyeMble NpoayKTbl
OTHOCSITCA K OfJHOW M3 KaTeropuia, npeactaBneHHbIX B Tabnvue 1.

Tabnwnuya 1 — Knaccucdbukaums TpaHCNOPTUPYEMBIX NPOAYKTOB

KaTteropus
npoaykra

OnucaHue

HecTabunbHble CXKWXEHHblE YrneBoaopoAHble NPOAYKThI, KOTOPbIE COAepXaT CepoBOAOpOA
M apyrue cepHucTble coeguHeHusl, UMeloT AaBlieHue HacblWweHHbIX napoB no Peilgy Gonee
1 0,0667 MIMa n TpaHCNOPTUPYIOTCA B XUAKOM COCTOAHMW. K TakMM NpogykTaMm OTHOCATCS HecTabunb-
Hble ra30Bble KOHAEHCAThbl M CXUXEHHble HedTsAHbIE rasbl, a Takke HedTb C ra3oBbiM (hakTOpOM
300 m3/T n Gonee

MpoaykThl, NepeYncrneHHbIe B kateropum 1, HO He coaepXxalwme CepoBOAOPOAA U APYIMX cep-
HUCTBIX COeaAnHEHWN

lopioune TOKCMYHbIE MPOAYKThl, TPaHCMOPTMPYEMbIe Kak rasbl Mnn kak apyxdasHole cpeap.
3 K Takum npoaykTam OTHOCATCHA NMPUPOAHbIA U HETAHON rasbl, ra30KOHOEHCATHAsA CMeCb, coaepxa-
LWMe CepoOBOAOPOA U ApYyrue CepHUCTbIE COeaUHEHNS

MpoaykTbl, NepeyncneHHbIe B KAaTeropum 3, HO He cogepXalume CepoBOAOpoAa U ApYyrux cep-
HUCTbIX COeaVHEHUIA

HeToKkcuuHbI NpYUPOAHbIYA a3, HaXoOsaWMINCsl B 0OAHOMA3HOM COCTOSIHUM NPV CTaHOAPTHBLIX
YCMNOBUWSIX W YCMOBUSIX TPAHCMNOPTUPOBaHWSI

loploune n ToKCUYHbIE NPOAYKThI, KOTOPbIE HAXOoOATCs B XUAKOM daze npu CTaHAapTHbIX
YCNOBUSIX M MPU YCINOBUSX TPAHCMOPTUMPOBaHusl. K TakmMm NpoayKram OTHOCATCA METaHOM, MOHO3TH-
TIEHITIMKOIb, UHIMOUTOPLI U Apyrne XMMpeareHTbl, a Takke CTabunbHble KOHAEHCaTbl U HedTb C
razosbiM chaktopom Ao 300 m3/1, cofiepxalume cepoBoIOpOA U APYIVE CEpPHUCTLIE COeaUHEHWUS

loploune HeTOKCHMYHBIE NPOAYKTLI, KOTOPbIE HAXOAATCA B XMAKON hase npu CTaHAapTHbIX
YCMNOBUSAX U NPY YCIOBUSIX TPaHCTIOPTUPOBAHUSA, HE CoaepXalue CepoBoaopoaa n Apyrmx cepHuc-
ThiX coeguHeHuin. K Takmm npoaykram oTHOCATCA cTabunbHble koHAEHCaThl, a Takke HedTh C raso-
BbIM chakTopom Ao 300 m3/T

YKngkne ToKCUUHBIE HEropIouMe NPoAyKTbl Ha BOAHOW ocHoBe. K Takmm npogykTam OTHOCSTCS
TOKCUYHbIE NNACTOBbLIE U CTOYHbIE BOAbI

XKungkne HeTOKCMUHbIE HEropioune NPoAyKTbl HA BOAHON OcHoBe. K TakuM npoaykTam OTHO-

9 CATCA HETOKCU4HbIE NNAacTOBbLIE N CTOYHbIE BOAbI

MpumeuvaHus

1 Mop, paBneHMeM HacbiWeEHHbIX NapoB, Nno Peligy, noHumaercs abcomnoTHOE AaBMneHne napa CXUKEHHbIX
yrneesoAopoaHbIX NpoaykToB npu Temnepartype 37,8 °C u cooTHoweHnn o6bemoB NapoBoW U kuakoi das 4:1.

2 B kavecTBe cTaHAAPTHLIX YCNOBWIA NPUHATHI AaBneHne 760 mm pt. cT. (101325 lMNMa) u Temnepatypa 20 °C.

3 Opyme HeynomsiHyTble rasbl NN XMAKOCTU OTHOCSITCSI K OOHON M3 BbllENepPeUUCiEHHbIX KaTeropuii, Hambo-
nee 6nuskor No noteHumanbHoW onacHocTu. Ecnu kateropusi He sicHa, NpuHUMMmaeTcst 6onee onacHas.

4 OTHeceHve npoaykTa K MpoAykTam, coAepXalym CepoBOAOPOA, YKasbiBalOT B 334aHMM Ha NPOEKTUPO-
BaHue.
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6.3 MpoaykTel, cogepxallie cepoBodopos, B 3aBUCUMOCTI OT CTOWKOCTU TPyBonpoBoaos K CynbuaHo-
KOPPO3NOHHOMY pacTpecKMBaHUo NoApasaensaoTcs Ha MPOAYKTbI C HU3KUM, CPEAHUM U BbICOKUM coaepXXaHeM
cepoBoaopoaa B COOTBETCTBUM € AaHHbIMK Tabnuubl 2. MpoaykTel ¢ coaepxaHuem ceposogopoaa Huxe 300 MNa
He BbI3bIBAOT CYNbUAHO-KOPPO3MOHHOIO pacTpeckMBaHWs TpybonpoBoaoB.

T a6 nwuuya2— Knaccudmkaums npogyKToB Nno cogepkaHuio ceposogopoga

Conepxanne MapuuarnbHoe faBneHne ceposoaopona
cepoBogopofa
Hu3skoe Ot 300 Ma go 10 000 lNMa Bkniou.
CpeaHee Cebiwe 10 000 Ma go 1,0 Mla skniou.
Bbicokoe Csbiwe 1,0 Mla

Mpwr™euyaHu e — MapumansHoe AaBneHne CepoBOaopoaa OnpeaenseTcs:
- B rasoBoii cpege — no copmyne Fy,s = PCyy,5/100,
rme P — obuwee gaeBneHve rasa, MMa;
Ch,s — coaepxaHne B rase CepoBOOPOAa B 0OGBEMHBIX UMM MOIbHBIX MPOLEHTaXx;

- 4N KNOKOCTeW — Mpv OaBEeHWN, COOTBETCTBYIOWEM PacTBOPUMOCTU CEPOBOAOPOAA B KOINMHECTBE, coaep-
KalLLEeMCA B XUIKOCTH.

7 Knaccbl NpoMbICNOBLIX TPYGONPOBOAOB U KaTeropum MX y4acTkoB

7.1 Knaccel u kateropuu Tpy6onpoeogoB. Kateropuu y4acTkoB

7.1.1 Tpy6onpoBoabl 4N TPAHCNOPTUPOBAHUS rasa ra3oBblX, ra30KOHAEHCATHbIX U ra3oHeTAHbLIX MeCcTo-
poxaeHuii n MXr, a Takke HedpTAHOrO rasa (ganee — rasonpoBobl) B 3aBUCUMOCTHM OT pabouero AaeneHus nog-
pasgensTes Ha YeTbipe Knacca:

1) I knacc — npu pabodem aasneHun cebie 20 Ao 32 MlMa BKNHOYUTENBHO;

2) Il knacc — npw pabouem gaeneHun cebiwe 10 go 20 MMa BkOUATENBHO;

3) lll knacc — npu paboyvem gasneHum ceeile 2,5 go 10,0 MIMNa BkNouUTENBHO;

4) IV knacc — npu paboyvem gaeneHum go 2,5 MlMa BkAOUUTENBHO.

7.1.2 TpybonpoBoabl Ans TpaHCNOPTUPOBaHMS HecTabunbHOrO KoHAeHcaTa, B TOM YUChe U B CMecu C
HedTblo (danee — KoHAEHCaTONPOBOAbl), U HedhTerazonpoBoasl B 3aBMCUMOCTU OT AnamMeTpa noapasaensaoTca
Ha Tpu Knacca:

1) | knacc — TpyBonpoBodbl HOMUHANbLHLIM AnamMeTpom cebile DN 300;

2) Il knacc — TpybonpoBoabl HoMUHANBHBIM AnamMeTpoMm cebile DN 150 go DN 300 BknrounTensHo;

3) lll knacc — Tpy6onpoBodbl HOMUHAaNLHBIM AnameTpom DN 150 1 MeHee.

MpuwmeyaHne— WNcnonsaosanne Tpy6onposogoB avametpom cebie 500 MM gnsa TpaHCNOpTMPOBaHUA
HecTabunbHOro KOHAEHCaTa BO3MOXKHO NPU COOTBETCTBYIOLLEM TEXHUKO-3KOHOMUYECKOM 060CHOBaHUM 1 obecneveHnn
SKCMMyaTauMOHHON HadeXHOCTW U aKonornyeckol GesonacHocTw.

7.1.3 TpybonpoBoab! 41151 TPaHCNOPTUPOBAHUS HePTN 1 APYTUX KUAKNX NPOAYKTOB HETAHBIX U razoHed TA-
HbIX MECTOPOXAEHUA, a Takke CTabUIbHOro rasoBoOro KoHAeHcaTa ra3okoHAeHCaTHBIX MECTOPOXAEHUI (Aanee —
HedbTenposoakl) B 3aBUCUMOCTI OT AMaMeTpa nogpasgensoTcs Ha Tpu Knacca:

1) | knacc — Tpy6onpoeoabl HOMUHaNbHLIM AnameTpom DN 600 v 6onee;

2) Il knacc — Tpybonpoogbl HoMVHaNbHLIM AnameTpom MeHee DN 600 go DN 300 BKkntouMTeNbHO;

3) lll knacc — Tpy6onpoBoAbl HOMUHAMBLHLIM ArameTpoM MeHee DN 300.

7.1.4 B cOOTBETCTBUW C HACTOSALLUM CTaHAAPTOM NpedycMOTPeHO NPoeKTUpoBaHE TPyBonpoBoA0B TpaHC-
nopTUpoBaHWA BoAbl (danee — BoAoBOAbI):

- Tpy6onpoBoaLl CUCTEM YBeMYeHUs HedpTeoTAaum nnacTos ¢ AasneHnem 10 MlMNa v Beiwwe;

- Tpy6onpoBoabl CMCTEM 3aBOAHEHUS, TPAHCMOPTUPYIOLLME NPeCHYo BOAY, MIacToBblE U CTOYHbIE BOAbI C
nasneHnem meHee 10 MMa.
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7.1.5TpombicnoBele TpyGonNpoeoAbl B 3aBUCUMOCTU OT VX HasHa4deHUA nogpasaensioTcs Ha KaTeropum
B COOTBETCTBUW C AaHHLIMY Tabnuubl 3:

- C — «cpeaHssy;

- H— «HopmanbHasy.

KaTteropus H gononHuTensHo nogpasgensietcs Ha ase noakateropun H1 n H2.

MmeeTca cnegylollee cooTBETCTBME MeXay KaTeropusiMu TpyGOMpOBOAOB MO HOPMATUBHLIM AOKY-
MeHTaM, B COOTBETCTBMW C KOTOPbLIMW paHee Obln 3anpoekTmpoBaHbl Tpybonposoabl (PO 39-132—94 [4]u
CI 34-116—97 [5]), v HacToAWMM CTaHAAPTOM:

CM 34-116—97 PO 39-132—94 Hactosiwumit ctanpapt

I Il C

I} HA1
n H

v H2

7.1.6 YuacTtku TpybonpoBOAOB B 3aBUCMMOCTH OT UX XapaKTEPUCTUK (YCIIOBUA NPOKIaAKM), KaTeropum TpaHc-
nopTUpyeMoro nNpoAaykTa cornacHo AaHHbIM Tabnumuel 1, a Takke kaTeropun Tpybonposoaa corfacHo AaHHLIM
Tabnuubl 3, NoapasaensoTcs Ha KaTeropuu:

- B — «BbicoKkasi»;

- C — «cpeaHss»;

-H— «HopmanbHas».

HasHauaTb kaTeropui y4acTKoB crefyeT B COOTBETCTBUM C AaHHbIMUW TabnuLpl 4 (ans TpybonpoBodos, TpaHc-
NMOPTUPYIOLLMX HETOKCUYHBIE NPOAYKTbI) U AaHHBEIMU Tabnuubl 5 (4ns Tpy6onpoBoAoE, TPAHCMOPTUPYIOLLUX TOK-
CUYHbIE MPOAYKTHI).

MmeeTcs cnegyrollee COOTBETCTBME MeXdy KaTEeropusiMu yvyacTkoB TpybonpoBoaoB Mo HOpMaTUBHbLIM
OOKYMEHTaM, B COOTBETCTBWM C KOTOPbLIMY paHee bbinn 3anpoekTnpoBaHbl Tpybonposoabl (CIM 34-116—97 [5] u
BCH 51-3—85/BCH 51-2.38—85 [6]), 1 HacTosALWMM CTaHAapToOM:

Cn 34-116—97 BCH 51-3—85/BCH 51-2.38—85 Hactoawwui cranpapt
| B B
Il i
1] n—v H

7.1.7 Mpu yepenoBaHWUK no Tpacce TpyBONpoBo/1a yHaCTKOB PasfMyHbIX KAaTeropuii NPOTSHKEHHOCTLIO A0
300 m gonyckaeTcst IPUHUMATL Bornee BLICOKYIO KATEropuio U3 HUX Ha BCEM YJacTKe YepeoBaHusl.

Tab6nuya 3 — Kareropum Tpy6onpoBooB B 3aBUCMMOCTM OT UX Ha3HaYeHust

HasHavenue n xapakrepuctuku Tpybonposona Kateropus Tpy6onposona

Tpy6onpoBoabl, TpaHCNOPTUPYIOWME cpeabl C napuuasribHbIM AABIEHNEM Cepo-
Bopopoga 6onee 300 NMa n cpeabl ¢ ApYrMMU CEPHUCTBEIMM COEAUHEHUSIMM C OBbEM-
HOW KOHUeHTpaumen o 0,6 % BknouMTENBHO.

Tpy6onpoeoabl HecTabunbHOro kKoHgeHcata npu paboyem aaenenmm ot 10 Ao
32 MNa.

[asonposogbi-wrnevidnbl | n Il knaccoe. I C

[a3oBble kKONNeKTopbl HeounweHHoro rasa |, Il u lll knaccos.

[a3onpoeogp | knacca.

Hedbrerasonpoeoab! | knacca ¢ rasoebim caktopom 300 m3/T u Gonee.

FasonpoBoAbl CUCTEM 3akaqku ra3a B NPOAYKTUBHbIE MNacTbl C AaBlEHUEM
10 MMNa v eblwe.

BogoBoabl, TpaHcnopTupylowme NNacToBbie U CTOYHbIE BOAbI C AABNEHUEM
10 MMMa v Bbiwe

10
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OkoH4yaHue mabnuubi 3

HasHaueHue u xapaktepuctuku TpyGonposoga Karteropua tpy6onposoga

Hedrerasonposoas! | knacca ¢ razoBbiM hakTtopom meHee 300 m3/T.

Hedterazonposogp! Il u Il knaccoB He3aBUCMMO OT ra3oBoro ¢akropa.

lasonpoeoabl-wnendso lll v IV knaccos.

lazoBble KONMNekTopbl HeounweHHoro rasa |V knacca. nr* HA1

asonpoeoge! Il, Il n IV knaccos. H

BopoBoabl, TpaHCNOPTUPYIOLWME MNNACTOBbIE U CTOYHbIE BOAbl, ANAMETPOM
DN 200 n 6onee n gaenennem cebilie 0,4 MMa go 10 Mlla

BblknaHble NMMHUN HEMTAHBLIX CKBAXKWH.
BogoBogel, TpaHcnopTupylowye NnactoBble U CTOYHbIE BOAbI, ANEMETPOM Me- VI* H2
nee DN 200 v paBnenvnem mexee 0,4 Mlla

* CornacHo P[] 39-132—94 [4].

MpumedaHue— [nsa TpybonpoBoacs, TPAHCNIOPTUPYIOLLMX CpeApl C NapumarnbHbiM JaBleHnemM cepoBo-
aopoaa 300 MNa u meHee, KaTeropusl Ha3Ha4YaeTCs TakK e, kak Anst TpybonpoBOAOB CO CpedamMu, He coaepawymu
cepoBogopoaa.

Tabnuuya 4 — Kateropun y4acTkoB TpyGonpoBoa0B, TPAHCNOPTUPYIOLLMX HETOKCUYHBIE MPOAYKTbI

Kateropusi npogykra

2 4,5 7 9

XapakTepucTuka y4acTka TpyGonpoeona
npu kareropuu Tpybonposoga

Cc C H H C H

1 MNepexoabl Yepe3 BogHble nperpagebl

1.1 CygoxogHble M HECYOOXOAHbIE LUMPUHOWN 3epkana BoAbl B Me- B C C C C C
XeHb 25 M 1 BGornee B pycrioBOW 4acTy v NpubpexHbie y4acTkn AnvHON
He mMeHee 25 M Kaxpgbii (0T CpegHEMEXEHHOro ropuM3oHTa BoAbl)

1.2 HecypoxogHble WWMPUHOW 3epkana Bofbl B MeXeHb cBbiwe 10 m B C C C C H
[0 25 M B pycrnoBoli Yactu u rrnybuHon ceoiwe 1,5 M 1 npubpexHbie
Y4acTKM ANVMHOW He MeHee 25 M kaxabli (0T CpegHEMEXEHHOro ropu-
30HTa BO/bl), OPOCUTENbHbIE U AePUBALIMOHHbIE KaHAIbI

1.3 lNopHble noToku (peku) Npu NOA3EMHON NMPOKIaAKe U NOWMBI B C C C C H
pek no BB 10 % obecneyeHHOCTH
1.4 Yuactkn Tpy6onpoBogoB npotskeHHocTbio 1000 M OT rpaHuy, C C H C C C

BB 10 % obecneyeHHOCTH

2 Mepexopgpbl Yepe3 GonoTta
21 Tunll C C C C C H
2.2 Tunlll B C C C C C

3 lMepexopgb! yepes

3.1 XKenesHble goporv o6wen cetn (Ha NneperoHax) BKIOYas yvacT- B B B B C C
K1 no o6e CTOpPoHbI AOPOrM Ha PaccTossHMKM He MeHee 50 M OT nopo-
LWBbI HACLINWU 3EMITSIHOIO MOSIOTHA MK OT Kpasi BOAOOTIIMBHOIO COOPY-
KEHUs1 JOporu.

ABTOMOOMINBHBIE AOPOrM OOWEro NONb3oBaHusl U NoAbLe3aHbIE A0-
porv K npombiwneHHsIiM npegnpuatuam I-a, 1-6, 11, Il kateropuin Bkrio-
yasl y4acTkm no obe CTOpOHbI AOPOrN Ha PAacCTOsIHUM He MeHee 25 M
Kbl OT MoAOLBLI HACLINMM UNW GPOBKN BLIEMKU 3€MIISIHOTO MOJIOT-
Ha poporv

1"
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lpodomxerHue mabnuupt 4

Kareropus npoaykrta

2 4,5 7

XapakrepucTuka yvactka TpyGonposona
npu kateropumn Tpy6onposona

C Cc H H C

3.2 XenesHble goporn NPOMbLIWINEHHOTO Xene3HO4OPOXHOIo
TpaHcnopTa (BHEWHWe, BHYTPEHHME XeNe3HOQOPOXKHbIE NyTU) BKIIO-
4asa ydacTtkum no obe CTOPOHbI AOporM AnvHOW 50 M Kaxabl OT ocen
KpanHux nyTewn.

ABTOMOGUNBbHBIE AOPOMY BKITIOYAsl yHacTkn No o6e CTOPOHbI opom
ANMVHON 25 M Kaxabii OT NOAOLWBLI HACKINU UNKU OPOBKU BLIEMKM 3EM-
NAHOrO NONOTHA AOPOTK:

- aBTOMOGUNbHbIE AoporM obLWEero NonbL3oBaHUA U NOAbE3AHbIE
AOoporv K NpomblwneHHbIM npegnpusituam 1V, V kateropui;

- BHYTpEHHWe aBTOMOGMIMbHbLIE AOPOIM NPOMbIWNEHHBIX Npeanpu-
STUA U OpraHn3aumnin BCeX KaTeropuwm;

- BHYTPUXO3AWCTBEHHBIE aBTOMOBUIBHEIE AOPOMY B CENbCKOXO3sIA-
CTBEHHbIX NPeanpuaATHSX KU opraHusaumsix I-c kateropwm

4 Yvactku Tpy6onpoBoaoB, NpMMbLIKAIOLLME K Nepexogam Yepes Bce
JKernesaHble U KaTeropMpoBaHHble aBTOMOOMNbHLIE QOPOrK, B npeae- B C C B C
nax paccTosiHWN, YKasaHHbIX B 7.2

5 Tpy6onposoabl, NpoknagsiBaemele B cnabo cesAsaHHbIX GapxaH-
HbIX Meckax B YCMOBUSIX NMYCTbIHb; YYACTKA ra3onpoBogoB, NPUMbIKAIo-
WMe K NnowaakaMm CKBaXKUMH Ha pacctosHum 150 M oT orpaxagenwus;
rasonpoBofbl Ha anuHe 250 M OT NIMHENHOW 3anOpHOW apmartypbl U C C C H C
rpe6eHoK NoABOAHLIX MEPexoaoB, U y3Nnbl NOAKIIoUYeHUsi TpybonpoBo-
Aa K MEXIMPOMbICITOBOMY KOMMEKTOPY, W NMPUMbIKAIOLME K HUM YYaCTKM
ONVHON He MeHee 15 M B Kaxayto CTOPOHY OT IPaHuUL, MOHTaXHOTO y3na,
M y4aCTKU OT OXpaHHbIX KpaHoB go nnowagok YK, YT, AKC, KC MXr

6 TpyGonpoeogel, NPoKnagsiBaeMble MO MONMMBHLIM U OPOLLIAEMbIM
3eMIAM XIOMKOBLIX U PUCOBLIX NiaHTauui

7 YyacTkn TpyGonpoBoOAoB, TPaHCMOPTUPYOWME NPOAYKTLI B XUa-
KOV hase, pacnonoXeHHble Bbille HACENEHHbLIX MYHKTOB U MPOMbILL-
TNEHHbIX NPEANpPUSATUIA HA PacCTOSIHUM OT HUX J0:

- 300 M — npu guametpe Tpyb 700 MM 1 MeHee;

- 500 M — npu guametpe Tpy6 Ao 1000 MM BKITHOUUTENBHO;

- 1000 m — npu guameTtpe Tpyb Gonee 1000 mm

8 Mepexoabl Yepes cenesble NMOTOKWU, KOHYChl BEIHOCOB U CONOHYa-
KOBble TPYHTblI U HedTenpoBoabl, HedTerazonpoBoabl, KOHAEHCATO-
NPoBOAbI, BbikMAHbIE TPYGONPOBOAbl HEMTAHBLIX CKBaXWH, NPOKNaabl-
BaeMble napannenbHO pekaMm C 3epkarnom BoAdbl B MeXeHb 25 M U
bonee, kaHanam, o3epam U ApyrMM BOgoemMam, MMERLWMM pbliGoxo-
3INCTBEHHOE 3HAYeHue

9 Yanel nycka n npuema BTY, yanbl MMHENHON 3anOpHON apmarypsbl,
a TaKke ydacTku Tpybonposogos no 250 M, NpUMbIKAIOWME K HUM.

Tpybonposogabl, NpoknaasiBaemble Nno nogpabdarsiBaembiM Teppy-
TOPUSIM U TEPPUTOPUSAM, NOABEPKEHHBIM KAPCTOBLIM SIBIIEHUSM. C C C C C

Tpybonposoabl Ha yyacTkax nogxoga k nnowaakam HC, HIMC, YKIT,
YA, M3, AKC n CIXI B npegenax 250 m OT orpaxaeHunst

12
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OkonyaHue mabnuysi 4

Kateropusi npogykra

2 4,5 I 7 I 9

Xapaktepuctuka yvactka Tpy6onposoga
npu kareropuu Tpybonposopa

C C H H C H

10 MepeceyveHns ¢ KOMMYHMKaUMAMU (KaHANU3aUNOHHBLIMU KOM-
nektopamu, HedTenposogamu, HedbTErasonpoBogamMm, KOHAEeHcaTo-
npoBoaamMu, rasonpoeogamm, cunoebiMn kabenamm n kabensmm ces- B C C C C H
31, opocuTernbHbIMU cuctemamu) B npegenax 20 m no o6e CTOpOHbI
nepecekaeMon KOMMYHMKaLUU

11 Mepeceyenus (B 06e CTOPOHLI) B Npegenax paccTosiHui, yka-

3aHHbIX B nosuumn 14 Tabnuubl 6, ¢ BI1 Hanpsbkennem 330 kB n Gonee B B B B B c
12 YvacTkm TpybonpoBoAoOB B 30HaX aKTMBHbIX TEKTOHUYECKWX pas-
NOMOB M Npuneralwme y4actkm Ha pacctosHum 100 m o1 rpanvy pas- C C C C C C

noma

13 Tpy6Gonpoeogel, npoknagbiBaemble NO TEPPUTOPUM PacnpoCT-
paHenuss MMI, melowmx npy oTTamBaHnU OTHOCUTENBHYIO OCAAKY CBbI-
we 0,1, a Takke TPyGONPOBOAbI, NPOKNaAbIBAaEMbIE B CUNBbHO3ACONEH-
HbIX TPYHTaXx

MpumevaHnsa

1 YyacTkv TpyGonpoBOAoB, He ykasaHHble B Tabnuue 4, cnegyet otHecTu k kateropun H. Mpu atom (H = H1) gna
BCeX TPybonpoBodoB, KpOMe:

- BbIKMGHbIX MUHUIA HedTAHbIX ckBaxXuH (H = H2);

- BOJOBOAOB, TPAHCMOPTMPYIOWMX NIAacTOBbIE U CTOYHbIE BOAbl, AnameTpom menee DN 200 w paBneHuem
meHee 0,4 MMa (H = H2).

2 YKazaHHble KaTeropuv y4actkoB cnefyer NpuvHMMaTb He3aBMCUMO OT BUAA MPOKNagky (nog3emHasl, Ha3em-
Hasl, Hag3eMHast).

3 Kateropun y4acTkoB TpyGONpoOBOAOB HaA3eMHOM NPOKNagKM MOryT OblTb MPUHATHI NMPU COOTBETCTBYIOLLEM
060CHOBaHWUM KaTeropum He Hmxe C B 3aBUCMMOCTM OT KOHKPETHbIX NMPUPOAHO-KITMMATUYECKMX YCNOBUIA U CBOWCTB
TPYHTOB OCHOBaHWW.

4 Tunbl 6onoT crnegyeT NpUHMMaTe B COOTBETCTBUM € 7.1.8.

5 Kateroputo y4acTkoB Tpy6GONpoBOA0B, NPOKNaabBaeMblX B MOMMaxX pek, NOAMnexalmx 3aTtonneHno Bogoxpa-
HUNUWeM, cregyeT NpuHUMaTh kak Ans NepexodoB vepe3 CyAoxodHble BOAHbIE Mperpagbl.

6 Mpu HeGonNbWON NPOACIIKUTENBHOCTU NOATOMNMEHUA NABOAKOBLIMM BOAaMU (MeHee ABaguatv gHen) u
He3HauuTenbHOWM rnybrHe 3TOro NoATOMNMeHWs, NO3BONsWEN onepatTMBHoe NpoeegeHne aBapuHO-BOCCTAHOBM-
TenbHbIX paboT Ha TpybonpoBodax B cryyae vx NoBpexaeHwsl, BoinonHeHwe Tpebosanmi nosvumwin 1.3 n 1.4 ans
rasonpoBOAOB Ha novimax HeobszaTeneHo.

7 YuacTku TpyGONpOBOAOB OAHOIO UMM Pas3fMYHOIO Ha3HAYeHWs, NPoKNagbiBaeMbie NMPU OQHOBPEMEHHOM
CTPOMTENbCTBE COBMECTHO B OAHOW TpaHLllee, B O4HON HacbinuM (NMPU HAa3eMHOW NPoKIazke), v Ha obLumx onopax
(Ha acTakage) criegyeT NpUHUMATL He Huxe kateropum C.

8 Bce yuacTku BOROBOAOB C gaBneHvem ceeiwe 10 MlMa cnepyet npuHumaTte kateropum C.

Ta6nwuuya 5— Kareropum y4actkoB TpybonpoBoaoB, TPAHCNIOPTUPYIOWMX TOKCUYHLIE NpoAyKTbl kKaTeropui 1, 3, 6, 8

Kateropus

oBofa
Xapakrepuctuka yvactka Tpy6GonpoBop yuacTka

1 Mepexoabl Yepes BoAHbIE Mperpaabl

1.1 CygoxogHble W HeCyioXoAHbIe WMPUHON 3epKana BoAbl B MexXeHb 25 M u Gonee B B
PYCIOBOI YacTn U NPUOPEXHBIE YYACTKU ONMHOW He MeHee 25 M KaxabIn (OT cpepHeMexXeH-
HOIO rOpU30HTa BOABI)

13



FOCT P 55990—2014

lMpodomxeHue mabnuysl 5

XapakTepucTuka yyactka Tpybonpoeopa

Kateropus
y4YacTka

1.2 HecygoxogHble LUMPUHOW 3epKana BOAbl B MEXeHb [0 25 M B PyCcrioBON 4acTu W npu-
OpexHble y4acTKM ANMUHOW He MeHee 25 M Kaxablli (OT CpegHEeMEXeHHOro ropuM3oHTa BOAb),
OpOCUTEINbHbIE W AEPUBALMOHHbIE KaHarbl

1.3 lopHble NOTOKM (pekun) Npy Nod3eMHON npoknagke u noviMel pek no MBB 10 % obecne-
YEHHOCTU

1.4 YyacTtku npoTsbkeHHocTbio 1000 m o1 BB 10 % o6ecneveHHOCTH

B

2 Mepexoabl Yepea Gonota
21 Tun ll
2.2 Tun lll

3 Mepexonpbl Hepes xenesHble U aBTOMOOUMBHbLIE A0POrK

3.1 XKenesHele goporv obLien ceTn (Ha NeperoHax) BKMoYasi yy4acTkv no o6e CTOPOHbl A0-
porM Ha paccTosiHuM He MeHee 50 M OT MoAOLWBLI HACKINKM 3EMITAHOIO MONOTHA UMK OT Kpas
BOOOOTIIMBHOIO COOPYXEHWSA OOPOry.

ABTOMOBUNBHBIE AOPOMM OBLLEro Nonb3oBaHUs U Noabe3dHble 4OPOrY K NPOMbIWNEHHBIM
npeanpuatuam l-a, 1-6, II, Il kateropuin Brto4as yyacTkm no obe CTOPOHbLI AOPOMU Ha paccTon-
HUM He MeHee 25 M kaxablli OT NOAOWBLI HACKINM UNKU GPOBKU BLIEMKM 3EMASHOIO NOMNOTHA
aoporu

3.2 XKenesaHele JOPOTV NPOMBILLNEHHOIO XENE3HOAOPOXKHOIO TPaHCnopTa (BHEWHWE, BHYT-
peHHWe Xene3HO4OPOXHbIEe MyTW) BKIOYas yyacTkn no obe CTOPOHbI AOPOrKM ANWHOK 50 m
KaXKOBIN OT OCEN KPanHWX NyTew.

ABTOMOOMIBHBIE 4OPOTM BKIOYAs ydacTky no obe CTOPOHbI AOPOMM ANUHOW 25 M Kaxabi
OT MOAOLWBbLI HACKINWM UMM GPOBKM BLIEMKW 3E€MIISIHOTO MOSIOTHA JAOPOru:

- aBTOMOOUIIbHBIE JOPOM OBLWEro nonb3oBaHus U Nogbe3aHble AOPOrK K NPOMBbILWNEHHBIM
npeanpuatusam |V, V kareropuis;

- BHYTPEHHME aBTOMOOWMbHbIE AOPOMV MPOMbILWMEHHBIX NPEANPUSATUAIA U OpraHM3aumii Bcex
KaTeropum;

- BHYTPUXO3ACTBEHHbIE aBTOMOBUNbHbBIE AOPOrN B CENbCKOXO3ANCTBEHHLIX NPeanpusaTUsIX
u opranmsauusx I-c kateropum

4 YyacTku TpyGONpoOBOAOB B Mpeaenax paccTosiHWiA, yKa3aHHbIX B 7.2, NPUMbIKAIOWME K
nepexodam 4Yepes BCe XernesHble W KaTeropypoBaHHbie aBTOMOBMIIBHBIE AOPOrM

5 TpybonpoBogsl, NpoknagsiBaemble B ¢nabo CBA3aHHbIX GapxaHHbIX Neckax B YCMOBUSIX
NyCTbIHb; Y4aCTKN Fa30MnpoOBCOAOB, NMPMMbIKAIOLME K NNOLWAAKaM CKBaXKUH Ha paccTosiHin 150 M
OT OrpaxgeHus; rasonpoBodbl Ha AnvHe 250 M oT rpebeHoK NoABOAHLIX NEPEXodoB, NOAKIIO-
YeHusA TpyBonpoBOAOR APYT K APYry U y4acTku OT OXpaHHbIX kpaHoB Ao nnowaaok YK, Y,
OKC, KC MXTI, Tpy6onpoeogbl TOMMMBHOIO MMMYNbCHOIO rasa

6 Tpy6onpoeoabl, NpoknagsiBaemele MO MNOMMBHBIM M OPOWAEMbIM 3EMISAM XMOMKOBLIX U
PUCOBLIX MNaHTaLMN

7 YyacTku TpybonpoBoaoB, pacnonoXeHHble Bbille HaceneHHbIX MyHKTOB M MPOMbILLIIEH-
HbIX NPEeAnPUATUIA Ha PacCTOAHWMKU OT HKX AO:

- 300 M — npu gnameTpe Tpy6 700 MM U MeHee;

- 500 m — npu guameTtpe Tpy6 Ao 1000 MM BKNIOHYUTENBHO;

- 1000 M — npu gnameTpe Tpy6 Gonee 1000 mm

8 MNepexodbl Yepes cenesble NOTOKW, KOHYChbl BEIHOCOB M COMOHYaKOBbIE TPYHTLI U HedTe-
npoBoAbl, HedTerasonpoBoabl, KOHAEHCATONPOBOAbI, BbikMAHbIE TPyHoNpoBoaAbl HEDTAHBLIX
CKBaXWH, MPOKnaabiBaemble naparnnenbHo pekam C 3epKkanom Bodbl B MexeHb 25 M u bonee,
KaHanam, o3epam M Apyrum BOAoeMam, MMEeKLWMM pbiGOXO3ANCTBEHHOE 3HaYeHNe
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OkonyaHue mabnuubl 5

Kateropus

XapakTepuctuka yvactka TpyGonposoga yuacTka

9 Yanbl nycka M nNpMema O4YMCTHLIX YCTPOWCTB, Y3Nbl NMIMHENHOW 3anopHOW apmarypbl, a
TaKKke ydactku Tpy6onpoBogoB rno 250 M, NpumbIKalowWwme K HUM.

Tpy6onpoeogel, NpoknagsiBaeMele No nogpadaTeiBaeMbiM TEPPUTOPUAM, NOABEPKEHHBIM
KapCTOBbIM SIBMIEHUSIM.

TpybonpoBoabl Ha y4acTkax nogxoaa k HC, HIMC, M3 B npegenax 250 m oT orpaxgeHusi u
y3nbl IMHENHOW 3anopHON apMaTypbl

10 lMepeceyeHnss ¢ NOA3EMHBIMM KOMMYHUKALMAMK (KaHANW3aLUUOHHBIMW KONMNeKTopa-
Mu, HedTenpoBogaMm, HedpTerasonpoBoAamM,  KOHAEHCaTONPOBOAAMM, rasonpoBogamMn, cu-
noBbiMu kabensimu U kabensiMu cBA3W, NOA3EMHBIMM, HA3EMHLIMWU N HAA3EMHBIMU OPOCK-
TenbHbIMK cucTemamu) B npegenax 20 m no obe CTOPOHbI NepecekaeMol KOMMYHUKaLWUK

11 Mepeceyenus (B 06e CTOPOHLI) B NMpegenax paccrosaHwi, ykazaHHbIX B no3vuumn 14 1ab-
nmubl 6, ¢ BT Hanpsbkennem 330 kB u 6onee

12 YyacTku TpybonpoBoAoB B 30HAX AaKTUBHLIX TEKTOHUYECKUX PasnoMOB M Npunerawowme
yyacTkn Ha pacctosiiun 100 M OT rpanuy pasnoma

13 Tpy6onposoabl, NpoknagbiBaeMbie Mo TeppuTopumn pacnpoctpanHedna MM, nmetowmx
npy oTTaMBaHUKM OTHOCMTENbHYIO ocagky cBeiwe 0,1, a Takcke TpyGonpoBoab!, Npoknagbieae- C
Mble B CUIbHO3ACOMNEHHLIX FPyHTaX

MpumevaHns

1 Onsa TpybonpoBodoB, TPaHCMOPTMPYIOWMX TOKCUYHBIE MPOAYKTLI, kaTeropusa ydactka H He npumeHsieTcs.

2 YkasaHHble KaTeropmmn y4actkoB crniegyet npuHuMartb He3aBuCumo OT BUAa NPOKNAaKu (I'IO[:l,SeMHaFI, Ha3em-
Hasl, Hag3eMHast).

3 Karteropum y4actkoB Tpy6onpoBOgoB HAA3EMHON NPOKNaAKM MOryT ObiTb NPUHATHI NPU COOTBETCTBYIOWEM
060CHOBaHMKN KaTeropmm He HWke C B 3aBMCUMOCTU OT KOHKPETHBIX NPUPOAHO-KIMMMATUYECKNX YCMOBWUIA U CBOWNCTB
rPYHTOB OCHOBaHWN.

4 Tunbl 60M0T cnegyeT NPUHUMaTL B COOTBETCTBUM € 7.1.7.

5 KaTeroputo y4actkoB Tpy6onNpoBOAOR, NPOKNaabIBaeMblX B NOMMax pek, noanexawmx 3aTonneHnio Boaoxpa-
HUNULLEM, criegyeT NPUHUMAaTL Kak Ans NeEpexodoB Yepe3 CyAoxoaHble BogHble nperpagebl.

6 MNpu HebONBLWOI NPOAOCMKNTENBLHOCTU NOATONNEHNA NABOAKOBLIMWM BOgamu (MeHee ABaguatv gHen) u
He3HauMTenbHOW ry6uHe 3TOro NOATONNEHUs), NO3BONSAIOWEN ONepaTMBHOE NPOBeAeHNE aBapUWHO-BOCCTaHOBU-
TenbHbIX paboT Ha TpybonpoBogax B crny4ae ux NOBpexaeHwus, BbinonHenne Tpebosanni nosvumn 1.3 n 1.4 gna
raszonpoBOAOB Ha NMOMMax HeoGsA3aTenbHO.

7.1.8 Tunbl 6onoT, ykasaHHble B Tabnuuax 4 u 5, cneayeT npuHumaTh B cooteeTcTuM € 10.2.1.

7.2 MMHMManbHbLIE pacCTOAHUA OT HaceneHHbIX MYHKTOB, NpeANpUATUN, 06 LEKTOB, 30aHNN,
COOpYXeHUiA, TPaHCMIOPTHLIX U MHXEHePHbIX ceTel Ao TpyGonposoaos

7.2.1 OcHoBHble 06beKTLI, pacnonaraemole 863N Tpaccel Tpybonposoaa, pasaeneHsl Ha rpynnsl A—M
(NpyHagNeXXHOCTbL K TOW UM MHOW Fpynne yKkasaHa B no3numsax 1—11 Tabnuubl 6) no cneaytowemMy npuHLMNY:

- K rpynne A oTHocaTcs TeppuTopuansHble o6pasoBaHunsa, BKNHOYatoLmMe NPOM3BOACTBEHHBIE UM MYHULK-
nanbHble 06beKTLI, 3A4aHUSA U COOPYXEHUS.

MpumeuaHune— Hanbonee 3HaumbiM hakTOPOM HEFraTUBHOIO BRMSAHWUA Tpybonpoeoga seBnAeTcA
BO3MOXHasi rmbenb niogel npyu aBapvumn Ha Tpybonpoeoae;

- K rpynne b oTHocsTcst 06bEeKTHI MaccoBOro NpebbiBaHWA Niogaein, Hanbonee 3Ha4YUMBbIN hakTop HeraTUBHO-
ro BNusiHuA Tpybonposoga — rubens noaen Npu asapuu;

-k rpynnam B—M oTHocATcs 06bekTbl, Anst KOTopbix Hanbonee 3Ha4UMMbIM hakTOPOM SABSIETCA BO3MOX-
HOCTb CepLE3HOro MX MOBPEXAEHUS (YHUMTOXEHWUS) Npy aBapuK Ha Tpybonposogde unv, Hao6opoT, aBapuK Ha STUX
obbekTax MoryT noBpeAuTb (YHUHTOXWTL) yHaCTOK MNn 06beKTbl TpyBonposoaa.
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Tabnunuya 6 — MuHumarbHble paccTosHuA OT TPYGONPOBOAOR A0 OOBbEKTOB, 3[3aHUI N COOPYXXEHWUN

MuHuManbHbIe PaccTosiHUA OT ocW TpyGonposoaa, m

rasonpoBogbl

Hed Tenposoabl U
KOHAEeHcaTonpoBoabI

Knacca

I} v

O6bekTbl, 3naHuA U COOpYXeHus HOMUHAJIbHBIM AUamMeTpoM

Knacca
Lbas

300 n meHee
cebiwe 300
o 600
cebiwe 600

no 800
300 n meHee

cebiwe 800
no 1400
cebiwe 300
no 1400

1 Mpynna A: 100

- ropoga u Apyrme HacereHHble NyHKTbI; 200

- KONMNeKTUBHblE cafibl C CafoOBbIMM AOMMKA-
mMu 6onee 50 WTyK, AaYHbIE MOCETKK;

- oTAenbHble NPOMBbILLNEHHbIE U CeIbCKOXO-
3ACTBEHHbIE MPearnpusiTUsi ¢ YMCNEHHOCTbIO pa-
GoTawmx cebile 50 yenoBek;

Tennu4yHble KOMOUHATLI U XO3SINCTBA;

- nTuuedabpukuy;

- MOJTOKO3aBOAbl;

- Kapbepbl pa3paboTku NonesHbIX Uckonae-
MbIX;

- rapaxu 1 OTKPbITble CTOAHKN ANA aBTOMOOK-
newv MHOMBUAYanbHbIX BNagensbueB Ha KoNM4ecTBo
aBTomobunel cebiwe 20;

- OTOENbHO CTOALLME 374aHMA C  MacCOBbIM
ckonneHvem niogen (wkonbl, 6onsHUub!, kny6bl,
OeTCckve cagbl U ACK, BOK3arnbl U T. A.) C MaKcu-
MarnbHOW YUCNeHHOCTbio MeHee 100 yenoBsek;

- BaAXTOBbIE XWUIble KOMIMIEKCHI;

OTAenbHbIe XUnble 30aHus

-
n
o
N
(=3
o
Co
n
o
\‘
[&]
—
N
N
-
n
o

100 | 75

150 aneo | anso

w
o
o
8|
o
o
~
(=]
o
N
(&)
o
o
|
o
o

2 lpynna B 120 | 180 | 240 [ 420 | 75 [ 100 | 180 | 120 | 90
- enes3HoAopOXHble U aBToOycHble cTtaHumu; | 240 | 360 | 480 | 840 | 100 | 150 | ANBO | ANBO | ANBO
asponopThbl;

MOpPCKWE 1 pedHble MOpPThl U NPUCTAHM,
MOCTbI XeneaHbiX Aopor ob6liero nonb3osa-
HUS, aBTOMOOMITBbHBLIX A4Opor 06Wero nonbL3oBaHus
I-a, I-6, Il n lll kaTeropuii N Nnogbe3aHbLIX AOPOr K
NPOMbILWNEHHbIM NPeanpUATUAM, BHYTPEHHUX
aBTOMOOMNBHbIX AOPOT MPOMBILLNEHHbIX NPEANpPU-
ATUIA 1 opranmnzaumn |-, II-B n |-k, ll-k kaTeropuii ¢
nponeTom cebiwe 20 M, nyTenpoBogbl (Npy Npo-
Knagke HedTenpoBoAOB HUXE MOCTOB MO Teye-
HUIO);

- OTAENbHO CToAlME 3AaHMs C MAaCCOBbIM
ckonneHnem nogen (Wwkonbl, OONbHULDbI, Ky-
Obl, 4ETCKME caabl U SICIW, BOK3arnbl U T. [1.) C 4YnC-
neHHocTelo Gonee 100 yenosek
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OGbeKTbl, 30aHUA U COOPYXXEHUs

MuHuManeHbie paccToaHua oT ocu TpyGonposopa, M

rasonpoeospl

HedTenpoBoabl 1
KOHAEeHcaTonpoBoabI

Knacca

1l v

HOMWHaNbHLIM NamMeTpoOM

Knacca
L

bas

cBbilie 300
cBbille 600

0o 800
300 n meHee

cBbilie 800
no 1400
cBbilie 300
no 1400

3 Mpynna B:

- MMApPO3NEKTPOCTaHLNY;

- TMAPOTEXHUYECKNE COOPYKEHUSI MOPCKOro U
pevHoro TpaHcnopTa I—IV knaccoeg;

- ouncTHbIe coopyxeHnma n HC Bogonposog-
Hble, He OTHOocAWMeECs K o6bekTaM NpoMbICHa;

- XenesHble JOporv obWero Nonb3oBaHuA (Ha
neperoHax);

- aBToMO6MNbHbIE goporn obuwero nonb3osa-
Hus |-a, 1-6, Il u Il kaTeropuii n NnoabLe3aHsle gopo-
M K NPOMBbILLNEHHBIM NPpeanpusTUaM;

- CKInapbl NerkoBOCMNaMeHsIOLLMXCA U FOPIOYNX
XUAKocTel U ra3oB ¢ 06bEMOM XpaHEHWS! CBbilLE
1000 m3;

- Tepputopum KC, YKITI, CMNXI n MPC, nocrae-
NSAOWUX ra3 B TYNWKOBYIO pacripegennTenbHylo
ceTb;

- aAMUHUCTPATUBHO-XO3SINCTBEHHbIE BMoKN ra-
30BbIX U HETSHBLIX MPOMBICIIOB;

- aBTO3arpaBo4Hble CTaHUMKU; MauqTbl (6awHwn)
M COOPYXEHWUS] MHOTOKaHanbHON paguopenenHon
JTIMHUM TEXHOINOIMYECKON CBsI3n TpybonpoeBoaos;

- MauTbl (6alWHN) N COOPYKEHUSI MHOTOKaHATNb-
HOW paguopernenHon NUHUK cBs3n MUHKOMCBA3N
Poccuu n gpyrux BeqomcTs;

- TENEeBU3NOHHble BaluHu;

- OTAENbHO CTOSIME XuIble 34aHWA OOHO-,
OBYX3TaXHble; Ca/loBble AOMMKU, AaqW, CEernbCKo-
XO3SINCTBEHHbIE (HEPMbl U OFOPOXKEHHBIE YHACTKK
Ansi OPraHM30BaHHOIO BbINaca cKoTa

o N
o lo., 300 1 meHee

20
40

150 | 100 5
Aneo | ArnBo

N
o [
oI

N
I3
o
wA
o [»n
olo
=N
o
o
==
=
-
us)
o

4 Tpynna I

- MOCTbI XeNle3HbIX AOPOr NMPOMBIWNEHHOTO
KEINe3HOAOPOXKHOIo TpaHenopTa (BHELWHUX N BHYT-
pPeHHUX), aBToMobBUNBHLIX gopor obwero none3o-
Banus |, IV n 'V kateropuit n nogbesgHbix gopor K
NMPOMBILLIEHHBLIM NPEANPUATUSM, BHYTPEHHNUX aB-
TOMOOWIBHBLIX JOPOr NPOMBILLMEHHBIX Npeanpus-
1 u opranu3aumi llI-s, IV-B u -k, IV-k kaTeropui
C nporneToMm cBbile 20 M, NyTenpoeogsl (Npn nNpo-
Knagke HedTENPoOBOAOB HUXE MOCTOB MO Tede-
HUIO);

100 | 200 | 400 | 150 | 250 | anBO | ANBO | ANBO
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lMpodomxeHue mabnuysl 6

OGbeKTbl, 30aHUA U COOPYXEHUSA

MuHUMansHbIE PaccTosHUA OT ocu TpyGonpoeoaa, M

rasonpoeospl

HedTeNnpoOBOAbI U
KOHAeHcaTonpoBoabI

Knacca

1l v

HOMWHAnNbHbIM ONMAaMETPOM

Knacca
L

bas

300 1 meHee

cBbilie 300
0o 600
cBbille 600

0o 800
300 1 meHee

cBbilie 800
no 1400
cBbilie 300
no 1400

- OT OTChINKN KyCTOB BypALIMXCA U 3KCnnyaTn-
pyembIX HePTAHBIX, rA30BbIX M apTE3NAHCKUX CKBA-
KUH;

- KAHanu3auWOHHbIE COOPYKEHWS;

- BEPTOAPOMbI C NapkoM BEpPTONETOB YMCNEeH-
HocTblo Ao 10

5 Mpynna A:

- Xene3HOAOPOXHble CINMBOHANWBHbIE YCT-
poncTea;

- )KenesaHble JOPOory NPOMbILLNEHHOIO Xenes-
HOAOPOXHOFC TpaHcnopTa (BHELHWE);

- aBTOMOGUIBHBIE gopory o6Lero nonb3oBa-
HUSA 1 NOObE3AHbIE QOPOrN K NMPOMbIWIEHHbIM
npeanpuatusam |V, V kateropuis;

- BHYTPUXO3siCTBEHHbIE aBTOMOOWNbHbIE A0-
porn B CenbCKOXO3SINCTBEHHbIX NPeanpuUsaTUsIX 1
opraHmsaumsix 1-¢ kateropum

75 | 75 | 75 | 15 | 15 | OnBo | onBo | AnBo

6 Mpynna E:

- TEPPUTOPMU TPYNMNOBLIX U COOPHbLIX MYHKTOB
npombicnos, MMPC, NpoMbICOBLIX YCTAHOBOK O4M-
CTKV 1 OCYLUKM rasa;

- Tepputopumn PC, noctaenaowmx ras B konb-
LeByl0 pacnpeaenureneHyio cets, [Pl1, B Tom unc-
ne wkacpHoro tuna, MNPY;

- 3emnaHon ambap ans cbopa koHgeHcaTa npu
OunCTKE nornoctu TpybonpoeBoaa;

- OTKPbITbIE €MKOCTU Arisi napacduHa, HedTe-
JIOBYLLKM, OTCTOMHbIE NMPYAbl U ap.;

- HC BogocHabxeHus, OUMCTHbIE COOPYXEHUS],
KHC gnsa nopgaepxaHua nNNacToBoro AaeneHus,
rpagupHu, KoTenbHblE U Ap.;

- BCMOMOraTenbHble M NPOM3BOACTBEHHbIE 31a-
HuA kaTteropum [;

- 30aHUA N COOPYXEHWUS] NMHEWHOW Cryxbbl
aKcnnyaTaumu;

- BepToneTHble nocagouvHble nnowagku 6es
6a3npoBaHusl Ha HUX BEPTONETOB;

- 3aKpbITble NOA3EMHbBIE EMKOCTU OJisl XpaHe-
HUSA 1 pasrasupoBaHUA KOHAEHcaTa npu yanax
nycka u NpueMa O4YUCTHbIX YCTPOWCTB, KpOME U3-
rotaenueaemMbix u3 Tpy6 koHgeHcaTonpUeMHUKOB,
BXOAALWMX B COCTAB Y3IOB, AN KOTOPbIX paccTosl-
HUe onpepenseTcsi KOHCTPYKTUBHO;

18
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OGbeKTbl, 30aHUA U COOPYXEHUs

MuHUManbHbIe paccTosiHua OT ocu TpyGonposoaa, M

rasonpoBofibl

HedTenposoabl 1
KOHAEHcaTonpoBoAbI

Knacca

i v

HOMWHalNbHbIM ANamMeTpoM

Knacca
Lbas

300 n meHee

cBbilie 300
no 600
cBbille 600
no 800
cBbiwe 800

no 1400
300 n meHee

cBbiwe 300
no 1400

- TOpU3OHTarnbHOe hakernbHOe YCTPOWCTEO;
- aBTOMaTU3NPOBaHHbIE 3MEKTPOCTaHLUN €
TEepMOarneKTporeHepaTopamu

7 Mpynna X:

- kabenn mexayropogHol CBSI3W W CUMOBbIe
anekTpokabenu;

- MauThbl (BalWHN) N COOpYXeHUs HeoBCnyxu-
BaeMol manokaHanbHOlW paanopernenHon cBs-
3 TpybonpoBoACE, TePMO3NEKTPOreHepaTophl;

- NYHKTbI peayLMpoBaHusi Ansi ra3ocHabxeHns
TEPMO3NEKTPOreHepaTopoB;

- cenapaumoHHble YCTaHOBKM, HedTsiHble HC,
rasosamepHole [Pl1, ycTaHoBKM npegBaputerb-
Horo cbpoca NnacToBoW BOAbI M Ap.;

- HeOoOCnyXMBaeMble YCUNUTENbHbIE MYHKTbI
KabenbHOW CBSI3W B MOA3EMHbIX TepMoKamepax;

- COOpY)XeHUs aneKTpocHabXeHWs, cBA3n, Te-
nemMexaHuKkM M aBTOMaTUKW, NpegHasHaYeHHble
ans o6ecnyxueanusi Tpybonposoga

15

15 15 15 15 15 15 15 15

8 I'pynna A

MputpaccoBble NOCTOSHHBIE AOpOrU, Mped-
HasHaveHHble ans  obcnyxuBaHwsa Tpy6onpo-
BOJOB

10

10 10 10 10 10 10 10 10

9 MNpynna K
XKenesHble gopory NPOMBbIWNEHHOrO Xenes-
HOOOPOXKHOrO TpaHcnopTa (BHYTPEHHME)

12

12 15 | 20 9 9 15 15 15

10 Mpynna JT:

- BHYTpeHHMe aBTOMOOWNbHbIE JOpOrU Mpo-
MbILWEHHBIX NPEeANpPUsTUA U OpraHu3auui Bcex
KaTeropui;

- Nogbesabl Ha TeppuTopUM HedbTAHbIX 1 ra-
30BbIX MECTOPOXAEHUN

15

15 20 | 20 9 9 10 10 10

11 Mpynna M
PesepByapbl KOHOEHCATA, [MUKONEN, METaHO-
na, 3TanoMMHOB U APYIMX FOPIOYMX XKMAKOCTEN

75

100 | 125 | 150 | 50 75 30 25 25
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MuHUManeHble paccTosiHMA OT ocu TpyGonpoeoaa, M

rasonposoasl
HeTenpoBOoabl N
knacca Prenposoa
KOHAEHCaToNnpoBoabI
I \"
O6bekThbl, 30aHUA U COOPYXKEHUs HOMWHAMBHBIM OUAMETPOM
Knacca
Lbas
[0] Q
(] [=] [=] [=] ] o
T |3 3 3 g |3
- |gg|zg |28 = |s&| " | " "
2 |2c |25 |8:c| & |3%
[32] (SR~ O (SR~ [32] O g
12 O6bekTbI: CornacHo TpeboBaHUsIM CaHWTapPHbLIX HOPM W MpaBwr, ycTa-

- MarncTpanbHble OPOCUTElbHbIE KaHanbl U HOBMNEeHHbIX [NaBHbIM rocygapCTtBeHHbIM CaHUTapHbIM Bpa4yom
KONMEKTOPbI, PEKU U BOAOEMbl, BAONb KOoTopbiX | Poccuiickon ®epepaunmn [3]
npoknageiBaeTcsl Tpybonpoeog,;

- BOA03abopHbIe COOPYXEHWS U CTaHuun opo-
CUTENBHBLIX CUCTEM

13 CneumarnbHble NpeanpuaTusl, COOPYXKEHUS!, B cootBeTCTBUM C TPeGOBaHMSAMK CNELNanbHbIX HOPMATUB-
MMoLaaky, OXpaHsieMble 30HbI, CKNazbl B3PbIBYA- | HbIX AOKYMEHTOB, YTBEPXKAEHHbIX B YCTAHOBNIEHHOM Mopsiike, W
ThIX W B3PbIBOOMNACHBIX BELLECTB, KAPbEPb! NoMnes- | Mo COrnacoBaHWIo C OpraHaMn rocyaapCTBEHHOTO HaZ30pa, MU-
HBbIX MCKOMaeMmblX, 4oBblYa Ha KOTOPLIX MPOM3BO- | HUCTEpCTBAMM M BEAOMCTBaMUW, B BEAEHUN KOTOPbLIX HAXOQATCSH
ANTCA C NPUMEHEHUEM B3PbIBHBIX PaboT, cKrnagpl | ykasaHHble 06beKTbl
CKWKEHHBIX FOPIOUNX rasos

14 O6bekThl: B cootBeTcTBMM C TpebGOBaHUsAIMW NpaBwM, YTBEPXAEHHbIX

- BN Beicokoro HanpsixkeHusi, napannenbHo | MunHaHepro Poccuum [7]

KOTOpbIM MpoknaasieaeTca Tpybonposog;

- BJ1 BbICOKOrO HanpsixeHusl, napannensHo
KOTOpbIM MpOKnagsiBaeTcs TpybonpoBog B cTec-
HEHHBIX YCIOBUAX TPaCChl;

- onopbl BJT BbICOKOro HanpspkeHus Npy nepe-
ceveHVn ux Tpybonposoaom;

- OTKPbITbIE 1 3aKpbiTble TpaHCHOPMATOPHLIE
NOACTAHUMM U 3aKpbIThle pacnpeaenuTerbHble yc-
TpoincTBa HanpsbkeHnem 35 kB u Gonee

MpumeuvaHunsn

1 PaccTosiHus, yka3aHHble Haf, YepTon, OTHOCATCA K TpybonpoeogaMm, TPaHCNOPTUPYIOWUM HETOKCUYHBIE NPO-
OYKTbl; NOA YepTo — TOKCUYHLIE NMPOAYKTHI, CoAepXawme BpeaHble BewecTBa 4-ro knacca onacHocTU.

2 PaccrosiHus, yka3zaHHbie B Tabnuvue, cnegyer npuHUMAaTh:

- [71s1 TOPOAOB M APYIMX HACENEHHbIX NYHKTOB — OT NPOEKTHON FOPOACKON YepTbl HA pacHeTHbIN CPOK OT ABaf-
uatu 4o ABaguaTtv NsTu neT;

- ONS OTAeNbHbIX MPOMBILLINIEHHbIX NMPEANPUATUNA, XeNe3HOQOPOXHbLIX CTaHUMW, a3pogpoOMOB, MOPCKUX U ped-
HbIX MOPTOB U MPUCTaHEN, MAPOTEXHUUECKUX COOPYXEHUI, CKNAAOB FOPIOYMX U NErKOBOCNIAMEHSIIOIMXCA MaTepua-
NOB, apTe3UaHCKMX CKBaXKMH — OT IpaHuL, OTBEAEHHBIX UM TEPPUTOPUIA C YHETOM MX Pa3BUTUS;

- ONS KenesHbIX 4OpOor — OT NOAOLWWBLI HACKINW UNK BPOBKW BIEMKM CO CTOPOHLI TPYBonNpoBoaa, HO He MeHee
10 M OT rpaHuubl NONockl OTBOAA OOPOIY;

- ANs aBTOMOOMIBHBIX 4OPOr — OT NOAOWBLI HACKINW 3€MNAHOTO MONOTHA;

- AN BCeX MOCTOB — OT MOZAOLLBLI KOHYCOB;

- ONS OTAENBbHO CTOSAWMX 30aHUIA U CTPOEHWI — OT Bnnmkanwmx BeiCTyNaloWmUX UX HYacTen.

3 Mop oTAEnbHO CTOSILMM 34aHWEM MMM CTPOEHWEM CneayeT NOHUMAaTh 3faHue WNWU CTpoeHWe, PacronoXeH-
HO€ BHE HACeNeHHOro MyHKTa Ha PaccTosiHMM He MeHee 50 M oT Gnmxanwmx K Hemy 34aHUN UK COOPY>KEHWN.
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4 Ins o6bekToB rpynnsl A MUHUMAIbHbIE PACCTOAHUS MOXKHO YMEHbLWNTE Ha 20 % B cny4ae, eCnmn Konn4ecTBo
nogen, nonajarwmx B Npegernbl 30Hbl, OrPaHUYEHHON MWHUMAanNbHbLIM PaccTOsHWEM, coctaBnsaeT menee 10 ve-
TNOBEeK.

5 MuHMManbHble paccTosiHus OT ocu TPy6onpoBOAOB A0 MOCTOB Xefe3HblX U aBTOMOBUNbHLIX AOPOr ¢ npone-
ToM 20 M M MeHee crniegyeT NPUHUMATh TAKMMU Xe, KaKk U A0 AOPOr, COCTABHOWM 4YacTbio KOTOPLIX OHU ABMSAIOTCS.

6 MuHMManbHble paccTosHMsA OT Ocu TpyGONPOBOAOB A0 OOLEKTOB, 34aHUM W COOPYXEHWN NPU HAA3EMHOW
npoknagake, NpegycMoTpeHHble B nosuuusix 1—4, cnegyeT npuHumaTth yBenvyeHHsiMu B 1,5 pasa. [laHHoe Tpe6oBa-
HUEe OTHOCUTCS K y4acTkam Haf3eMHOW MPOKMaAKU MPOTSHKEHHOCTBIO CBbiwe 150 M.

7 PaccTtosiHusi 4o o6bekToB, OTCYTCTBYIOWMX B faHHOW Tabnvue, cnedyeT NPUHUMATL NO COMMAacOBaHUIO C COOT-
BETCTBYIOWMMU OpraHamMmmn rocyaapcTBEHHOrO HaA3opa M 3auHTEePECOBaHHLIMY OpraHu3auusiMu.

8 [nsA rasonpoBoAoB, NPOKIaALIBAEMbIX B NTECHBIX PANOHaX, MUHUMAIbHbLIE PACCTOAHWA OT XKENe3HbIX N aBTo-
MOBMMBHBIX dopor AonyckaeTcs cokpawate Ha 30 % 6e3 noBbIlLEHUs KaTeropuy ydactka rasonpoBoga.

9 O6bekTbl ra3onpoBOAOB M KOHAEHCATONPOBOAOB, U3 KOTOPLIX BO3MOXEH BbIGPOC WNK yTeuka rasa B atMocC-
tbepy, cnegyeT pacnonaratb 3a npegenaMu nornoc BO3AYLHBIX NOAXOAOB K aspogpoMam u BepToapoMam.

10 PaccTosinusi g0 XeneaHbiX U aBTOMOOMMbHBLIX QOPON, @ Takke A0 MOCTOB M NMyTENPOBOAOB Ha Aoporax
yka3aHbl gnsA TpyOonpoBoAoB, NPOKNaabiBaeMblx napannensHo goporam.

11 PaccTosiima oT Tpybonpoeogoe Ao BK3C, a takke oT kpaHoeoro ysna gao BK3C npuHumatotca He
meHee 25 m.

12 PaccTosiHust OT CKBaXKMH M KyCTOB CkBaskvH Ao nnowagok [P, Cr, KC, YKAI, COr, M'PC, YN npysuma-
I0TCA aHanorMy4yHO PaccTOSHUAM OT yKa3aHHbIX O6beKTOB 40 TPyGonpoBodoB.

13 lMpwn npoknaake HedTENPOBOAOB BbIlE MOCTOB MO TEYEHMIO MUHMMAIbHOE paccTosAHMe A0 MOCTOB, yKa-
3aHHbIX B NMO3VULUK 2, criegyeT Ha3HauaTb C y4EeTOM OLEHKM pucKa.

7.2.2 Mpw HaZHaYeHUN MUHUMATNBHBIX PACCTOSHWIA Mo rpynnamM o6bekToB B Tabnuue 6 yuntbiBanuce cneay-
toLe 0cobeHHOCTN OO BEKTOB:

- 00beKTbI, MUHUMAmBHbIE PACCTOSIHUS OT KOTOPbIX YCTaHABNMBAKTCS HACTOALLMM CTaHAAPTOM B 3aBUCUMO-
CTMW OT TEXHWUYECKMX XapakTepucTuk Tpybonpoeoaa (anameTp, pabovee AaBneHUE) U CBOWCTB TPaHCNOPTUPYEMOTro
npoadykTa;

- 06BEKTbI, MUHUMArbHbIE PACCTOSHUS OT KOTOPLIX YCTAHABMBAKTCA HACTOALLIMM CTaHAAPTOM BHE 3aBUCU-
MOCTW OT TEXHUYECKUX XapaKTepucTuk Toybonpoeoaa;

- 06beKTbI, MUHUMAIbHbIE PACCTOSHUA OT KOTOPLIX PErflaMeHTUPYIOTCA HOpMATUBHLIMI AOKYMEHTaMu, obec-
nevnBaloLLMMm Ha obsizaTensHOl U goBPOBONBHON OCHOBE BbIMOSIHEHUE TpeboBaHWIn TEXHUYECKUX perna-
MEHTOB.

7.2.3 PacctosiHue oT 06bekTa Ao ocv Nog3emMHoro Tpybonpoeoaa A0MKHO NPUHUMATLCA B 3aBUCUMOCTM OT
HasHa4yeHWs obbekTa, NPUCYTCTBUA Ha HEM MloAei, Knacca U TeXHUYECKUX XapaKTepucTuk Tpybonposoaa, TpaHc-
nopTUpYyemMoro npoaykra v HbIX pakTopoB. Ecnun pacctosHWe paBHO MK NpeBbILLaeT 3HaYeHNe MUHUMATBLHOTO
paccTosIHUA, orpeAeneHHOro B COOTBETCTBUN C TpeGoBaHUSAMU AaHHOTO pa3fAena, To CHUTAeTCsl, YTO NPOEKTHbIe
peLUeHWs COOTBETCTBYIOT TpeboBaHWsM 6€30NacHOCTU K TEXHOreHHOMY BO3AeiCTBUIO TpyGonpoBoaa Ha 06bekT
(4N HekoTOpPbLIX Cy4YaeB — TeXHOreHHOro Bo3gencTena o6bekTa Ha Tpybonposoa). B npoTuBHOM cnydyae npo-
eKTHble MeponpuaTUs no obecneveHuio BesonacHOCTU OBBLEKTOB OTHOCUTENBHO TEXHOrEHHOTO BO3OEACTBUS
Tpybonposoda (Ans HEeKOTOPbLIX cryyaeB — Bo3aeicTeuA 06bekTa Ha TpyBonpoBoa) AoMKHBI 06ecneunBaThesl
WHBLIM CMIOCOBOM.

7.2.4 MuHuMarnbHble paccTosiHus oT 06bekToB A0 ocu rasonposoaos Il n IV knaccoe cneagyeT npuHumaTh
cornacHo AaHHbIM Tabnuubi 6.

7.2.5 MyHuManbeHble pacctosaHus L, m, oT obbekToB rpynn A—[l ao ocu rasonposogos | 1 Il knaccos
(cMm. nosnumm 1—>5 B Tabnuue 6) cneayeT BbMUCHATB Mo hopMynam:

L=y f5Lbas: (7.1)

L>20wm, (7.2)

roe p — pabodee gaeneHuve B razonposoge, MMa;
Lys — 6asncHoe 3HavyeHne MUHUMANbLHOrO PacCTOSHWA, NPUHUMAaeMoe B 3aBUCUMOCTW OT AvameTpa Ang
rasonposogos Il knacca B Tabnuue 6.
IMpu onpegeneHn MUHUMANLHOO paccTosiHUsA Mo dopmMyne (7.1) NonyyeHHoe 3Ha4YeHUe criegyeT OKpyr-
NNTb B 60MbLLYH0 CTOPOHY € TOYHOCTLIO A0 5 M.
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7.2.6 MuHumanbHble paccTosiHus oT 06bekToB rpynn E—M 1 06bekToB noauuuii 6—14 B Tabnuue 6 4o ocu
rasonpoBogos | u Il knaccoe cneagyet npyHUMAaThL COrflacHO AaHHBLIM Tabnuubl 6 kak 4nsa razonposoaos knacca |l
He3aBMCUMO OT YPOBHSA paboyero gaBneHus.

7.2.7 MuHumMansHble paccTosiHUA OT 06LeKTOB A0 HedTenpoBoAoB U KOHAEHCATONPOBOAOB CrieayeT NPUHU-
MaTb B COOTBETCTBUM C AaHHbIMY Tabnuubl 6 B 3aB1cMMOCTU OT knacca Tpy6Gonposoaa.

7.2.8 MyHuManbHble paccTosiHus oT 06bekTos rpynn A—[ (cm. nosvumn 1—5 B Tabnuue 6) cnegyeT NpuHU-
MaTb 40 HedTenpoBOAOB U KOHAEHCATONPOBOAOB:

- TpaHCNopTUPYIOLLUX NMPOAYKTLI KaTeropuin 4, 5, 7, a Taioke MeTaHON U UHIMBUTOPLI — MO 3HAYEHUAM, yKa-
3aHHbIM Hafl YepTou;

- TpaHCNOPTUPYIOLLMX NPOAYKTLI KaTeropuii 1—3 1 6 U3 YCNOBUA UCKIIOYEHNUA NoNagaHusi 3aTUX 06 bEKTOB,
3[aHWIA, COOPYXXeHWI B Npeaensl pacyeTHbIX 3HaveHni [ANBO napos npoaykTa, TpaHCMOPTUPYEMOrO B XXMAKOM
BMAe.

PacueTHble 3HaueHus1 [AANBO aormxHb! onpeaensatscst Ha OCHOBaHNUN METOAVK, Pa3peLLeHHbIX B yCTaHOBMEH-
HOM nopsiake Ansi npuMeHeHust. NpuHuMaemble no AMNBO 3HaveHWUa paccTossHUIA A0MKHbI ObITb HE MeHee CooT-
BETCTBYIOLLUX 3HAYEHUIA, yKa3aHHbIX Haf, YepTON.

7.2.9 MyHuManbHble paccTosiHUs T 06bekToB rpynn E—M 1 apyrux o6bekToB B COOTBETCTBUM € NO3ULUS-
M1 6—14 B Tabnuue 6 o HedbTeNpOBOAOB U KOHAEHCATONPOBOAOB cfiedyeT NPUHUMATL HE3aBUCUMO OT KaTeropuu
TpaHCMopTUPyEMOro NpoaykKra.

7.2.10 YkazaHHble B Tabnuue 6 paccTosiHWS OTHOCATCA K Criydato pasMelleHus TpyGonposoaos HedbTH, Hed-
TENPOAYKTOB U CKWKEHHbIX ra3oB HA OTMETKaxX 3eMNN Ha YPOBHE UK HUXe 0B beKTOB, a Ha Nepexodax vepes
BOAHbIE Nperpagbl — HWXKe Mo TEYEHUIO OT 06 LEKTOB U COOPYKEHWIA.

7.2.11 Npwv HeobxoaMMOCTU pasmelLieHUsl Tpybonposoaos HedhTU U HedbTenpoayKTOB HAa OTMETKaxX 3eMnin
BblLLe 0ObEKTOB K NpMBeAeHHbIM B Tabnuue 6 MUHUMaNbHLIM PAaCCTOSIHUSAM, UCXOASA U3 MECTHLIX YCIOBUIA U HOPM
TEXHOIOTMYECKOro NMPOEKTUPOBaHUS, A0STKHbI 6bITb NPeAYCMOTPEHbI AONOAHUTENBbHBLIE NPOEKTHLIE PELLEHWS NO
obecneveHunto 6esonacHOCTU 06HLEKTOB, B TOM YWCHE 3a CHET:

- YBEMNYEHUSI MUHUMATbHbLIX PACCTOSIHUIA,

- YCTpoWCcTBa OTBOAHBIX KAHAB, 3aLLUTHBLIX SKPAHOB W APYrUX TEXHUUECKUX COOPYKEHWIA;

- YCTAaHOBKM AOMOSNHUTENBHBIX AATYMKOB (YCTPONCTB) 0OBHApYXeHUsA yTeuek TpaHCNopTUPYyemMoro NpoaykTa u
3aMopHbIX YCTPOWCTB € AUCTAHLIMOHHBIM YNpaBneHeM, OTKNIoHaOLLUX aBapuiiHble y4acTku TpybonpoBoaa B Cry-
yae yTeyeK NpoayKTa;

- Npoknaakn Tpybonposoga B yTrape v ap.

7.2.12 Yron noaxofa Tpy6onposogos k nnowagkam HC, HMNC, YKMI, YN, M3, OKC v CNXI (mexay
ocbto TpyBGonposoaa W orpaxaeHWeM NnoLLaaok) cneayeT npuHMmaTs He MeHee 60°. B cnyyae HecoGnoaeHus
AaHHOro YCroBUsi y4acTok Tpybonposoda, NpUMbIKaOLWMIA K niolagkaM, Ha COOTBETCTBYIOLLEM PAacCTOAHUN
cnegyeT NpyHUMAaTL KaTeropuu B.

7.2.13 MUHUMarnbHbIe paccTosHNA 0T 0OBbEKTOR A0 TPYOONpPoBOAOB, TPAHCMOPTMPYIOLLIMX NPOAYKTbI KATero-
pun 8 1 9, He pernameHTUpyLoTCSA.

7.2.14 Ha HedbTerasokoHAEHCaTHLIX MECTOPOXAEHUSIX PACCTOSHUA OT TPYOONpOoBOda AOMKHO COCTaBNSITh
He MeHee:

- 00 LeHTpa BepTUKansHoro cakena 60 wm;

- 4o obBanoBaHus ropusoHTansHoro dakena 60 m;

- Ao cBevyell cbpoca rasa c koHTypa KC 25 m.

8 BbiGop Tpacc Tpyb6onposoaos

8.1 BbiGop Tpacchl TpyBGONpoBOAOR AOMKEH NPOU3BOAUTLCS HA OCHOBE BapUaHTHOM OLIEHKW TEXHUYECKOH 1
3KOHOMMWYECKO LienecoobpasHOCTH 1 3KOMOTMYECKON A0MYCTUMOCTY U3 HECKONMBKUX BO3MOXHbIX BapUAHTOB.

Mpwu BeIGOPE Tpacchl TPYGONPOBOAOB A0SHKHA YUUTLIBATLCA BOZMOXHOCTb NMpUMeHeHWst 3dhheKTUBHBIX 1
BbICOKOMPOW3BOAUTESbHBIX METOAOB NMPOU3BOACTBA CTPOUTENBHO-MOHTaXKHBIX paboT.

8.2 Mpoknagka npoMbICIoBLIX TPYGONPOBOAOB MO TEPPUTOPUAM BAXTOBLIX KUMbIX KOMMIIEKCOB, NPOMbILL-
NEeHHBIX U CeNbCKOXO3ANCTBEHHBIX MPeanpUATUIA, a3pOapPoMOB, MOPCKMX 1 PeYHbIX MOPTOB, NpUcTaHel 1 gpyrux
aHanorM4yHbIX 06 LEKTOB He JonyckaeTcs.

8.3 Mpw noaseMHol, HaseMHOI 1 HaA3eMHO NpoKNaaxke NpyY B3avMHOM NepeceyeHnr rasonpoBoab! J0K-
Hbl pacrionaraTtecst Hag HedbTeNPoBoOAAMU, KOHAEHCATOMNPOBOAAMU, APYTMMU TpyGornpoBogaMu, TpaHCMOPTUPYo-
LMK XKUAKWEe NpPoAyKTbl, M Bogosoaamu. Mpu HEBO3MOXKHOCTY cobriodeHVs BbileykasaHHOro TpeGoBaHus
MPOEKTUPYeMbIi TpYGONPOBOA AOIKEH 3aKIHYaTECS B 3aLLUTHbIA (oyTNAP C BbIBOAOM KOHLIOB Ha PACCTOSIHNE He
meHee 10 M B 06e cTOpoHbI OT OCY Nepecekaemoii KOMMYHUKaLMK,
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8.4 PaccToaHua mexay napasensHbiMi Tpybonposogamu

8.4.1 PacctosHua mexay napannensHbiMu TpybonpoBogamm 40MMKHbI TPUHUMATLCS U3 YCIoBUIA obecneye-
HWUA COXpaHHOCTU AevcTBYoLWero TpybonpoBoaa npu cTpouTenbCTBE HOBOrO, 6e3onacHOCTU Npu NPoBeaeHUU
paboT 1 HageXHOCTU TPyBONpPOBOAOB B MNpoLecce 3KCrlyatauyu, HO He MeHee 3HavYeHUiA, NpUBeAeHHbIX B
Tabnuue 7.

MpumevaHnnsa

1 PaccrosiHne mexay rpynnoi aeicTeylowmx Tpy6onpoBoaoB, NMPOOXEHHbIX B OAHON TpaHWwee, U OAWHOYHbLIM
cTposiwMmcs Tpy6onpoBoAaOM, UM HaoBopoT, crnegyeT NPUHUMAaTL COMMAacHO AaHHbIM Tabnuupl 7, Kak MeXxay OCAMM
KpalHero Tpybonpoeoda B rpynne M oaMHOYHOIO TpyGonpoBoaa.

2 TpebGoBaHus Tabnuubl 7 pacnpoCTPaHsIlOTCA Takke Ha NapannenbHo MpoKnaabiBaemble HazeMHble Tpy6onpo-
BoAbl (B obLwel Hackinn) 1 HaazeMHble TpybonpoBoabl Ha obLMx onopax (acTakagax). B aTom criyuae paccTosiHusl NpuHU-
MaroTcsl Mexay OCsIMU KpaWHWX TpyGONpOBOAOB CMEXHbLIX HAacCbiNeW, 3cTakaj no gvameTpy TpybonpoBoga, KOTOpbIid
ABNAETCA MaKkcUManbHbIM B CMEXHbIX HAcbINsX, acTakagax.

3 Mpwn npoknagke nNpombICnoBbIX TPYOONPOBOAOB MapanmnernsHO MarucTpasrnbHbiM TpybonpoBogam paccTosiHust
Mexay HUMW criegyet npuHUMmaTth:

- B ClyYae MpoxXoXaeHus marucrpanbsHoro Tpy6onpoBoda no TEpPUTOPMM MPOMbICHa (FrOPHOro oTBoAa) — Mo
HacTosLeMy cTaHaapTy (B Npegenax rpaHul npomMbicna);

- B OCTalbHbIX Cly4asix — Mo HOPMaM NPOEKTUPOBaHWUS MarucTparnbHbIX TpyGonpoBoAos.

8.4.2 MpoekTnpyeMmelii TpybonpoBoAd, NpoknaabiBaeMblii napannensHo AeNCcTBYOWEMY, crieqyeT pacnona-
raTtb, ec/in BO3MOXHO, C OAHOW CTOPOHbI OT AEeNCTBYIOLLErO.

8.5 lonyckaeTcsl coBMecTHasi B O4HOW TpaHLUee Unn Ha obLLMX onopax (acTakagax) npoknagka Tpybonpo-
BOOOB OAHOMO UK PasfM4HOro HasHaveHus. Konvuectso TpyBonposodos onpeaensieTcs MpoekToM UCXoas U3
YCMOBUWI HaAeXHOCTW 1 BesonacHOCTY aKkcnnyaTaumm TpybonpoBoaos W yaobceTea BhINOMHEHUSI CTPOUTENBLHO-
MOHTaXHbIX ¥ pEMOHTHbIX paboT. B Lensx ucnonbaoBaHus HecyLlel cnocobHocTy TpybonpoBoaoB AonycKaeTcs
3aKpernsieHne Ha HUX MHMIMBUTOPONPOBOACE HOMUHATNBHLIM AnameTpom He bonee DN 100.

8.6 PaccTosiHve B cBeTy Mexay Tpybonposoaamu, yknaabiBaeMbiMW B O4HOW TpaHLuee UM Ha obLumx
onopax (actakage), 40KHO onpedenATLCA NPOEeKTOM M3 YCoBMWiA obecneveHnss HagexxHocTu n 6esonacHocTu
aKcnnyaTtauum TpybonpoBoaoB 1 yaobcTBa BbIMOMHEHUS CTPOUTESNTbHO-MOHTaXKHbIX M PEMOHTHbBIX paboT.

Tab6nwuua 7 — MvHuMmanbHble paccTOsiHUS Mexay CTPOSLWMMWUCS U AeUCTBYIOWMMK TpyGonpoBogamu npu napan-
nenbHON Mpoknagke

HoMWHanbHLIG AMameTp NPOEKTUPYEMOTo MuHUMansHOE PaccTosiHUE MeXAY OCAMU
Tpy6onposoga TpybonpoBoaoB, M
Ho 150 Bkntou. 5
Cg.. 150 gpo 300 Bkntou. 8
Cgi. 300 po 600 BKkMtOM. 1
Cg. 600 oo 1400 BKmMtoM. 14

MpumevaHns

1 YkasaHHble pacCTosiHUS NPUHMMAKTCSl HE3aBUCKMMO OT crocoba npoknagku Tpy6onpoeogoB. [Ansa napan-
nenbHbIX TPyOONpoOBOAOB HAA3EMHOW MPOKNagKM yKa3aHHble pacCcTOSIHUS MOTYT GbiTb yBEnUYeHsl Npu COOTBET-
CTBYIOLWEM OO60CHOBaHUM B 3aBUCUMOCTU OT KOHKPETHBIX NPUPOAHO-KITMMATUYECKUX YCITOBUIA 1 CBONCTB MPYHTOB OCHO-
BaHWW.

2 [na napannenbHbix TpyGONpoOBOAOB HA3EMHOW W HAA3EMHOW NPOKMNAaZKU MPpU OTCYTCTBAN TENNOU3ONALUN
yKa3aHHble paccTosiHusA credyeT yBenuuuTb B YeThipe pasa.

3 lMNpu napannenbHOI Npoknajake TPyOONpoBOAOB pa3nUYHbIX AMAMETPOB PaccTosiHue NpuHUMaeTcs no 6onkb-
wemMy anametpy.

4 Tpw npoknagke Ha MM, TepsilowmX Npu OTTaMBaHUM HECYLLYIO CMOCOBHOCTB, MMM C OTHOCUTENBHON NpoCca-
[OuYHOCTBIO > 0,1 yKa3aHHble pacCTOSIHUA MPUMEHSIIOTCS TONBKO NPW YCNOBUM TPaHCNOPTMPOBaHWUSA NPOAYKTa C OX-
naxaeHuwem o oTpuuaTernbHbIX Temrepatyp unm npu obecnedeHnn ukcaumm MnosoXeHUss ocu NPOEKTUPYEMOro
Tpy6onpoBoaa Npy NOMOLWM crieumanbHbIX YCTPOWCTB (Ansl NnoA3emMHON Npoknagk) unm tepmoctabunusaumm ocHo-
BaHWi onop (AnA Hap3eMHoNW npoknagku). B npoTMBHOM cnyvae ykasaHHble pacCTOsIHUSI criedyeT yBenuuuTb He
MeHee YeM B YeThbipe pasa.

5 Mpu onpeaeneHnn MUHUMaNbHLIX PacCTOAHUIA Mexay TpybonpoBoAamMu AOMKHbI ObiTb y4TEHbl 30HbI 6e30-
NacHOCTU NPW UCMBITaHWM COFNACHO NpaBunam, yTBEpPXAeHHbIM nocTaHoBneHnem [ocroptexHapsopa Poccuum [8].
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8.7 PaccrosiHve B cBeTy Mexay Tpybonposogamu B ogHoM TpaHLwee (C y4eToOM BO3MOXKHOIO CNoA Tenno-
n3onaLUMmM) [OMKHO BbITe He MeHee 500 mm ans Tpybonposogos Ao DN 300 BkniounTENbHO U HE MeHee ABYX
avameTpos anst Tpy6onposogos DN 400 n 6onee.

8.8 PaccTtosiHue B cBeTy Mexay yknaasiBaeMbiMu Ha 06LLMx onopax (sctakage) Tpybonposoaamu AOMKHO
6bITb He MeHee 500 Mmm 1 He MeHee guameTpa Tpybonpooaa. B aToM cnyyae nog avameTpom Tpybonposoaa
noHWMaeTCA HapyXHbI guameTp 6onbLuero Tpybonposoaa (Mpuy Npoknaake TpybonpoBogoB pa3fMyHbIX gnameT-
POB) C yHETOM BO3MOXHOIO CIOSI TEMNSTOU3ONSILMN.

8.9 Mpu BbIGOPE Tpacc TpybonpoBoAoB HEOBXOAMMO YUUTLIBATL NEPCNEKTUBHOE Pa3BUTUE MECTOPOXKAEHUS,
YCNOBMS CTpoMTENbLCTBA M 06CNyKMBaHWA Tpy6oNpoBOAOB B Nepyoa X akcnyaTtauuy (cyLLecTsyoLme, CTpos-
LMecs U NpOoEKTUPYEMBIE 30AaHUS1 U COOPYXKEHUSI, MENUOPALIMS, UppUraLusi MyCTbIHHLIX U APYTUX PaioHOB U T. A4.).

8.10 BaaumHble nepeceveHus TpybonpoBoaoB, a Takke nepeceyeHust TpybonpoBoaoB ¢ kabenamu v ka-
6enbHLIMKY KaHanamM1 JOJKHbI BLINOMHSTLCS Nof YoM He MeHee 60° HesaBUcUMO OT crocoboB NpoKNaaku Tpy-
6onpoBoaOB.

9 KoHCTpPYKTMBHbIE pelleHUsi Tpy6onpoBoaoB

9.1 O6wuKe nonoxeHus

9.1.1 AnameTp TpybonpoBoaa criegyeT onpeaensite HA OCHOBAHUM r’MAPaBNMYECKOro pacyeTa.

9.1.2 TpybonpoBoabl criegyeTt NpoknaabIBaTh crieqyowmumm crnocobamu: noaseMHbIM, Ha3eMHbIM (B HAChI-
nn) WU Ha3eMHbIM (Ha oropax).

9.1.3 TonwuHbl cTeHok Tpyd u CAT cneayert onpegensite Mo pacyeTy B COOTBETCTBUMM € TpeboBaHUsIMM
HacToslLLero cTaHaapTa.

9.1.4 MpumeHsieMble Ans Tpy6onposoaos Tpybul, CAT, cBapHbIe coeguHeHus, matepuansl Ansa 6annactu-
POBKU 1 3aKpenneHus TpybonpoBoaoB, TEMTOU30ALMOHHLIE MaTepuarb 4OMMKHbI COOTBETCTBOBATL TPEbOBAHMAM,
N3oXeHHbIM B pasgene 14.

9.1.5 TpeboBaHus K 3aLUTHLIM MOKPLITUSIM TPYBONPOBOAOB M K cucTeme X3 A0MKHbLI oNpeaenaThLes B
COOTBETCTBMU C TPe6oBAHUSIMU HACTOSILLLEro cTaHaapTa.

9.1.6 B Tpy6onposogax coegnHeHne Tpyd Npor3BoanTCs MpY NOMOLLM CBAPKK MU MHBIMUK cnocobamu, Ha
KoTopble MMeeTcsi paspelueHne PoctexHaasopa. MpumeHeHWe cnaHueBbiX coeMHEHUIA AONYCKAaeTCsl TONLKO ANst
NoAKIrYeHNs Tpy6onpoBoaoR k 060pya0oBaHMIO, 3aNOpPHO-PErynupytoLLer apMaType U KOHTPONbLHO-U3MepUTESb-
HbIM NprGopam.

He gonyckaeTcst HerocpeacTBEHHAs NpuBapka K TpybonpoBoaMm yCUIMBAIOLLUX 3N1eMeHTOoB (pebep xecT-
kocTu, GaHaaxkerh, XoMyTOB, orop 1 Ap.). Yanbl, B COCTAB KOTOPbLIX BXOAAT Tpy6bl (Mnv CAT) v Apyrue cTanbHble
KOHCTPYKLMW, OOMKHbBI ObITh 3aBOACKOr0 N3roTOBNEHUS.

9.1.7 B Tpy6onpoBsoaax criegyeT NpUMEHSTb CTanbHYH 3aMopHO-PErynnpyoLLyto apMaTypy.

9.1.8 fonyctumele paguychbl M3rnba TpybonpoBoAOB B ropU30HTabHOM U BEPTUKANbHOW NMITOCKOCTSIX A0OIK-
Hbl ONpeaensiTbCs PacHeToM 13 YCI0BUS MPOYHOCTM, MECTHOIN YCTOMUYMBOCTN CTEHOK TPY6 1 yCTORYMBOCTY MOMO-
XeHus Tpybonposoaa nod Bo3geicTBUEM BHYTPEHHErO AaBneHusl, CoBCTBEHHOIO Beca 1 NPOoAobHbLIX CKUMato-
LLIMX YCUIWIA, BOSHUKAIOLLMX B pe3yrnbTaTe AeCTBUS BHYTPEHHEro AaBNEeHUs U M3MEHEHUs TeMMepaTypbl MeTarnna
Tpy6 B NpoLuecce akcnnyaTtauum. OTBoAbI ANs yHacTKOB TPyGONpOBOAOB, rae npegycmarpuaeTcs nponyck BTY,
OOMKHbI UMeTb pagnyc narnba He meHee 5 DN. [lonyckaeTcsi IpyMeHeHne 0TBOAOB C pagnycom usrnba meHee
5 DN B cnyyae, ecnv B 3agaHum Ha NpoeKTupoBaHue obbekTa ykasbisatoTest BTY ¢ cCOOTBETCTBYOLLMMU NapameT-
pamMm o NPOXoXAEHUN KPUBONTUHERHBIX 3NeMEHTOB TpYBOoNpPOoBOAOB.

9.1.9 HeobxoaMMocTb ycTaHOBKM Y3108 Nycka 1 npvema BTY onpedensieTcs 3agaHMeM Ha NpoeKTupoBa-
Hue. KoHCcTpyKUMS yanoB nycka 1 npuema BTY onpegensietcs npoektoM. MecTta ycTaHOBKM Y3M0B Mycka v npuema
BTY gonxHbl 6bITh orpaxaeHbl, UMETb OCBELLEHWE, K HUM oSmkeH GbiTb o6ecneyeH nogbesa aBToTpaHcrnopTa.

Bce anemeHThI Tpy6onpoBoAoB B Npedeniax 04HOro y4acTka, Mo KOTopoMy NpegycMoTPEHO NpoxXoxaeHne
BTY, AomkHbl 6bITb paBHOMPOXOAHLIMU (TPY6bI, NMMHERHas apMaTypa, kamepa nycka 1 npuema BTY).

B oTAesnbHbIX cryyasix Npu cooTBeTCTBYOLLEM 060CHOBaHNM AoMNycKaeTcs He NpegycmaTpuBaTh YyCTPONCTB
nycka v npuema BTY (Hanpumep, Npu He3HauYUTENLHOW NPOTSPKEHHOCTU Tpybonposoaa 1 ap.).

9.1.10 OBanLHOCTb ceveHUin TPy6OoNpoBOAOR NpY BHYTPEHHEM AaBNEHWN, paBHOM aTMocdepHOMY, He Aon-
)KHa NpeBbILLaTh OBANLHOCTM, AoMycKaemol 13 ycnosusi npoxoxaeHust BTY. Kpome Toro, oBansHOCTb He goMmKHa
npeebIWaTth 5 %.

9.1.11 MNpu NpoeKTUpOBaHUM Y3/10B PaBHOMPOXOAHbLIX OTBETBIIEHWA OT OCHOBHOrO Tpy6onpoBoaa, a Takke
HepaBHOMPOXOAHLIX OTBETBMAEHWIA, AnaMeTp KOTOopbIX cocTaenseT cabie 0,3 anameTpa ocHoBHOro TpyGonpo-
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BOAA, AOMKHBbI NpedycMaTpuBaTbCsl NPOEKTHbIE PeLUeHWsl, UCKIToYaloWme BO3MOXHOCTb nonagaHua BTY B
OTBETBNEHVE.

9.1.12 Oina TpybonposoAos, NpeaHasHauyeHHbIX A1 TpaHCOpTUPOBAHUS NMPOAYKTOB, OKa3sbiBaOLLUX KOP-
PO3WOHHbIE BO3AENCTBUSA HA MeTans 1 cBapHble coeguHeHusl Tpyb n apMatypy, AOMKHbI MpegycMaTpuBaThes
MeponpuaTus, obecnevnBatoLme 3amUTy Tpy6oNpoOBOAOB OT KOPPO3UOHHOMO BO3AEUCTBUS UMW CEPOBOAOPOAHO-
ro pacTpeckuBaHus.

MoHTaxHble cBapHble coeiMHeHst Tpy6onpoBoA0B, TPAHCMIOPTUPYIOLLMX cpeabl, Bbi3biBatoLume cynbuna-
HO-KOPPO3WOHHOE PacTPECKMBaHWE, AOMKHbI MOABEPraTbCsA CHATUIO CBAPOUHBIX HANPSDKEHWUI MyTEM TEPMUYECKO
06paboTkM WBOB.

9.1.13 B MecTax nogknioueHunst TpybonpoBoAoB K CyLLECTBYIOLLMM U1 NPOEKTUpYyeMbIM Tpybonposoaam,
0KONO y3noB nycka u npuema BTY, B MecTax ycTaHOBKU nepeMblyek, Ha noaxodax Lneindos K CKBaXKMHaM U
YANC, YKAr, CAXr, AHC, UINC, Ha nepexoaax yepes eCTeCTBEHHbIE U UCKYCCTBEHHbIE NPEensTCTBUSA U B APYTUX
cnyJasix, rae BO3MOXHbl 3HaunWTeNbHble NepemellieHns Tpybonposoao., cnedyet onpeaensitb BEMUUYUHY Npo-
DONbHbIX NepeMeLleHniA NPUMbIKaIOLLMX Y4acTKOB TpybonpoBoAOB OT BO3AEWACTBUS BHYTPEHHErO AaBEeHUst U
N3MeHeHUs TeMnepaTypbl MeTasnna Tpy6. BenvuuHa npoaonbHbIX nepeMeLleHnin Kak BO3AEeNCTBUE AOMMKHA Yuu-
TbIBATLCSA NPW pacHeTe yKasaHHbIX BbiLe KOHCTPYKTUBHbLIX 3f1€MEeHTOB, NpUcoeauHsaieMblX K Tpybonposoay.

C uenbio yMmeHbLUeHUsi NpoAosIbHEIX NepeMeLleHnii Tpy6onpoBoAos U yeunuii oT TpybonpoBodoB Ha npu-
MblKatoLLMe K HUM y31bl U KOHCTPYKTUBHbIE 31eMeHTbI criegyeT npeaycMaTpuBaTh cneuyanbHbie MeponpuaTus, B
TOM YMCS1e YCTAHOBKY OTKPbITbIX UK 3aKPbITIX KOMMNEHCATOPOB, HEMOABUXKHBIX OMOP, YCTAHOBKY KOMNEHCaTOpOB-
yrnopoB v T. 4.

9.1.14 MNpw TpaHCNopTUPOBaHUX NO TPY60NPOBOAY BNAXHBIX UM KOHAEHCUPYIOLLMXCA NPOAYKTOB AOSKHbI
npegycmaTpueaTbea Mepbl, NpeaynpexaatoLme obpasosaHune negsaHbIX U rnapaTtHbIX Npobok (BBoA MeTaHona,
UHrMBUTOPA, yKNagka Tpybonposoaa HWKe MybuHbI Npomep3aHns, nyTeBoi nogorpes Tpybonposoda v ap.). Beibop
MeToAa onpeaensieTcs Ha OCHOBAHUM TEXHWUKO-3KOHOMUYECKUX pac4eToB.

9.2 PazmelleHue TpyGonpoBoaHONK apMartypbl

9.2.1 Ha Tpy6onpoBsogax cnegyeT npegycMaTpuBaTh YCTaHOBKY 3aMOpHOM apMaTypbl Ha paccTosHUM, onpe-
AensieMoM pacyeToM 13 ycrosust obecneyeHust 6esonacHocTv ntoge n 06bEKTOB MHPPACTPYKTYpbI, HO He Gonee:

- 30 km — gnsa TpybonpoBoAOB rasa, He cogepkallux cepoBoaopoaa;

- 15 km — gng Tpy6onposoaoB HedpTH, HedbTenpoayKToB, cTabunbLHOro KoHAeHcaTa U HedhTerasonpoBOAOB,
He codepXxallyx cepoBoaopoaa;

- 5 KM — Ans ykaszaHHbIX cpej, cogepxalliyx cepoBogopos;

- 10 km — ansi Tpy60MpoBoAOB HECTAbMLHOTO KOHAEH caTa, MUHIMBUTOPOB Y MeTaHosna.

Kpome Toro, ycTaHoBKY 3anopHoii apMaTtypbl Heo6XoAMMO NpeaycMaTpuBaTh:

a) B Havase Kaxaoro oTBeTBEHUS Ha paccTOSHNW, AoMycKaloWweM YCTaHOBKY MOHTaXXHOro y3na, ero pe-
MOHT 1 6e3onacHyto aKkcrnyartawuio;

6) Ha Bxoge 1 Bbixoge Tpybonposogos 13 YT, YKIT, AKC, OHC, KC, THC, I'C, T'1C, NC, M3, CNXT,
LINC, HMNC (oxpaHHas oTkovaoLLasa apmaTypa) Ha pacCTOsIHAM OT rpaHuUL, TEPPUTOPUM NNOLLAAOK HE MeHee:

1) anameTtpom DN 1000 n 6onee — 750 m;

2) anameTtpom meHee DN 1000 go DN 700 srntountensHo — 500 m;

3) anameTpom meHee DN 700 go DN 300 skntounTensHo — 300 wm;

4) pnametpom meHee DN 300 — 100 m.

Mpy HanV4MK B Npedenax 3TUX PacCTOSIHWI YCTPOWCTB Ans npuema v nycka BTY gononHutensHas yctaHoB-
Ka 3arnopHoi apMaTypbl He siBnsieTca obazaTenbHON;

B) Ha 060MX KOHLAX NoABOAHOIO U HAa43EeMHOro MepexofoB Yepes BOAHYIO Nperpaay npu LWypuHe ee 6onee
10 M o 3epkany BoAdbl B MexeHb U riybrHe 6onee 1,5 M npu nepeceveHnn:

1) HedbTenposBodamm, MeTaHoI0NPOBOAAMU, UHTMBUTOPONPOBOAAMM W KOHAEHCATONPOBOAAMU HA OHO-
HWTOUHBIX Mepexodax kateropuu B 1 Ha nepexogax ¢ pesepBHOM HUTKOW. MpK 9TOM yCTaHOBKa 3anopHOA apMaTy-
pbl 4oMKHa ObITb Ha oTMeTKax Bbllwe MBB 10 % obecneyeHHOCTY;

2) nepexooB ¢ pe3epBHON HATKOI: ra3onpoBOAOM ChIPOro rasa, ra3onposogom-LuneiicboM, razonpoBo-
aom «cyxorox» raza ot YKIMI go I'C;

r) Ha 06oKxX KOHLIAX y4acTKoB HedhTeNpPOBOAOB M KOHAEHCATONPOBOAOB, NPOXOASALLMX HA OTMETKaXx Bbille
30aHWA N COOPY>KEHWU HACeNEeHHbIX MYHKTOB M MPOMbICIOBbIX 06 BEKTOB 3HEPreTU4eckoro, AncneT4epcko-Npons-
BOACTBEHHOMO U XMUNULLHO-ObITOBOrO Ha3HayeHwWsl, B T. Y. XeneaHblX gopor obuieit cetn u astogopor ¢ | go
Il kaTeropuii, Ha paccTosiHUW, yCTaHaBIMBAEMOM NPOEKTOM B 3aBUCUMOCTU OT pesibedha MecTHOCTU U Heobxoau-
MOCTU oBecnedeHnss 6e3onacHOCTN OB LEKTOB;
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4) Ha 06oux 6eperax 60107 lll TMNa Npy HeOBXOAUMOCTU COOPYKEHUSI PE3EPBHON HUTKU NPOTAKEHHOCTLIO
500 m v Gonee.

MpumevaHus

1 Ons koHTponsi gaenenuss B TpybonpoBode crnegyeT ycTaHaBnNyuBaTb MaHOMETPbI C 06enx CTOPOH 3anopHon
apmarypsl.

2 [lonyckaeTcsl He YyCTaHaBNMBAaTb 3arnopHyl0 apMmaTypy B Hauane OTBETEBMEHUN HE3HAUUTEIIBHON NPOTSKEHHO-
ctn (go 500 m).

9.2.2 OxpaHHas 3anopHas apMmaTtypa, ycTaHaBnMBaemasi Ha Bxofe nofdknioyeHusi Tpybonposoaos K nio-
waakam YK, YAM, IC, KC MNX, AKC, M3, UMNC, MNC, a takke Ha HedTenposogax, HedyTerazonpoeogax v
koHaeHcaTonposodax | v Il knaccos, Npu nNepexoge WX Yepes BoAHbIE Nperpagbl U Npu Npoknagke ux Bbile
OTMETOK 34aHU U COOPYXEHWIA, HaceneHHbIX MYHKTOB Y NPOMbICITOBLIX 06 bEKTOB 3HEepreTMYecKoro, aucneTyepc-
KO-MPON3BOACTBEHHOTO U XUMULLHO-6BITOBOro Ha3HauYeHUs, AoMkHa 6biTb 060pyAoBaHa CUCTEMON MOHUTOPUHIA.

Bpewms nonHoro nepekpeITUS Tpybonposoaa 3arnopHo apMaTypol OT Hayana BbiAayuu KOMaHAb!l Ha 9KCTPEeH-
Hoe nepekpbITUe NPK ANCTaHLMOHHOM YNpaBneHUU He A0MKHO NpeBbillaTh 3HAYeHWUI, YCTaHOBNEHHbIX Npasuna-
MW 3KcrnyaTauum Tpy6onposoaos.

TennoBble YKPbITUS HA HAA3EMHYHO YacTb 3anopHO apMaTypbl Ha Cryyaii noxkapa npu asapusix B6nusu Hee
npegycMaTprBatoTCsl No TPeBoBaHWIO 3akasyuka.

Onsa Tpy6onposogos ¢ paboyrm AaeneHueM cBbie 25 MIMa n HomuHanbHbIM gvameTpoM DN 200 1 6onee
ANS UCKNIOYEHWS T’ApoyaapoB U BOSMOXHOCTU NITABHOIO 3anofiHeHWs1 Tpybonposoaa nepekauvsaeMbiM NPoayK-
TOM Heobxoavmo npedycMmaTpusaTh barnac apMatypbl Heobxoaumoro gnameTpa 1 cbpoc Ha ceedy (ans raso-
npoBoAdoR).

9.2.3 Mpu napannenbHo Npoknaake AByX unv 6onee nogzemHbIX TPy6ONpOBOAOB Y35kl IMHERHON 3anop-
Ho apMaTypbl 40SKHbI ObITb CMELLEeHbI Ha paccTosiHUe He MeHee 50 M, NpuHUMaeMoe No paauycy OTHOCUTESBHO
apyr apyra. Mpu cooTBeTCTBYHOLWEM 060CHOBaHUM AOMYCKAETCA YyMeHbLUEeHWE YKa3aHHOro pacCTOsIHASI UCXOAs
13 BO3MOXHOCTW MOHTaxKa, peMoHTa 1 6e3onacHoi akcnnyaTauuu.

MpumeyaHue— TpeBoeaHne AaHHOMO MyHKTA HE PACNPOCTPAHSIETCS! HA JIMHEWHYIO 3aropHYl0 apMarypy
Y3MOB NOAKMIOUEHNSI.

9.2.4 3anopHas apmaTypa guameTtpom DN 400 v 6onee gomkHa yctaHasnueaTtbest Ha byHaameHTbl. Heob-
XOAMMOCTb (hyHAAMEHTOB A5s1 3aroPHOR apmaTypbl MEHbLLETO AnameTpa onpeaensieTCA NPOEeKTOM.

9.2.5 Ha 06oux koHLLax y4aCTKOB rasonpoBOAOB MeXAy 3anopHOW apMaTypoM, yanax nycka v npuema BTY,
yarnax NogKnioyeHust criegyeT npedycMaTpuBaTh YCTaHOBKY NPOAYBOYHbLIX CBEYE HA PacCTOAHUN He MeHee 15 M
OT 3anopHol apMaTypbl Npy AnamMeTpe rasonposoga Ao 1000 MM 1 He MeHee 50 M Npu AnameTpe rasonposoaa
1000 mm v Bornee.

Ha tpy6onposogax-Luneridpax npogyBoyHble CBEYW He yCTaHaBNMBaOTCS.

9.2.6 AnameTp npoayBOYHOM CBEYU crieqyeT onpeaensiTe U3 YCNOBUA OMOPOXKHEHNUA yHacTka Tpy6onposo-
Aa Mexay 3arnopHoi apmaTtypoll 3a BpeMs He 6onee Tpex 4acos, NpyY 3TOM AMaMeTp CBEYU He A0SHKeH NpeBbl-
waTe 300 MM. BbicoTy cBeun crieqyeT onpeaensite Ha OCHOBaHUW pacyeTa U CpaBHEHUA C HWKHUM KOHUEHTpauu-
OHHbIM MPeaeniom pacnpoCTPaHeHUst NaMeHU NPU3EeMHbIX KOHLEHTpaUui YrnesogopoaHbLIX ra3os v Napos B Ha-
YanbHbIA 1 KOHEYHbI MOMEHT BPEMEHW ONMOPOXHEHWUSA yHacTka Tpybonposoaa, Npy 3TOM BbICOTa NPOAYBOYHOM
CBEYU OT YPOBHS 3eMNn forkHa BbiTb HE MeHee 5 M.

PaccTtosiHne oT cBeun 40 34aHWUA U COOPYXKEHUIN, He OTHOCALUMXCA K gaHHOMY Tpy6onposoay, cnegyet
MPUHUMATL B COOTBETCTBUM ¢ TpeGoBaHsIMU Tabnuubl 6.

PaccTosiHune oT BgonstpaccoBblx BI1-35 (20, 10, 6) kB, Bxogawmx B coctaB TpybonpoBoaoB, 10 3aropHOA
apmaTypbl U NPOAYBOYHbIX CBEYEH AOMKHO BbITh HE MeHee NOoYTOPOKPaTHON BbICOTbI ONOPbI.

PaccTtosiHne oT BOONBTPACCOBLIX aBTOAOPOT, BXOAALLMX B COCTaB TPybonpoBoaos, A0 NPOAYBOYHbIX CBE-
yelh cnegyeT NpuHUMaThL Kak 4ns 06bekToB rpynnbl 11 8 Tabnuue 6.

9.2.7 Ha oboux koHLax y4acTKoB KOHAeHCcaToNpoBoAoB (HecTabunbHOro KoHAeHcaTa) Mexay 3arnopHoW
apmatypoit Ans aBapuitHoro cépoca npoaykTa cnegyeT npeaycMaTpuBaTh BMECTO NpodyBOUHbLIX CBeYeit crieuy-
anbHble oTBeTBNeHus1. Kaxxaoe oTBeTBEHNe A0MKHO BbITb OCHALLEHO 3arnopHbIM YCTPONCTBOM, UMETL ANUHY HE
meHee 10 M, BbicTynaTtb Ha 0,5 M Hag NoBepPXHOCTLIO 3eMU U 3aKaHYMBaThLCA hriaHLEeBON 3arfyLUIKON.

9.2.8 TpyGonpoBoabl 06BA3KU NUHeRHOM 3anopHO apMmaTypsbl, Haxogsilumecsi Nog gaeneHuem, barnachl,
NpoAyBOYHbIE IMHWK U MepeMbIMKU cnedyeT npegycMaTpusaTth, Kak paBunio, B nog3eMHOM UCNOSTHEHUU C KpaHa-
MK GeckonogesHow yctaHoBKU. [lonyckaeTcst Ha3eMHasa U HaA3eMHas ycTaHoBKa apmaTtypel. K npusogy apmary-
pbl 4OMKEH NpedycMaTpuBaThcs oCTyn. [NpoekTHble pelleHns A0oMKHbI UCKToYaTb HepaBHOMEDHYIO 0caaKy
Tpyb6onNpoBoAos 1 apmaTypel.
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9.2.9 3anopHasa apMaTypa ¢ AUCTaHUMOHHbLIM 1 aBTOMATUYECKMM YNpaBNEHWEM AN151 aBapUiAHOro Nepekpbl-
T TpyGonposoda fgomkHa 6b1T 06opyaoBaHa pyyHsIM AyGnepom.

9.3 NoazemHan npoknagka Tpy6onpoBogoB

9.3.1 3arnybnerune TpybonpoBogos Ao Bepxa Tpybbl OMKHO ObITh HE MeHee:
a) Ha HenaxoTHbIX 3eMJIsIX BHE MOCTOSIHHbLIX NPOEe30B:
1) npu gnameTtpe meHee DN 1000 — 0,8 wm;
2) npu guameTpe DN 1000 1 6onee — 1,0 m;
6) Ha NaxoTHbIX 1 opoLLaemblx 3emMnsax — 1,0 m;
B) B CKanbHbIX rpyHTax 1 60N0TUCTON MECTHOCTU NpK OTCYTCTBUM Npoe3aa aBToTpaHCIopTa U CeNbCKoXo-
3AACTBEHHbIX MaLnMH — 0,6 m;
r) Npy NepeceYeHn opocUTENbHBIX U OCYLLMTENbHBIX KAHAMOB OT NpedesibHOl ry6uHbI NPodnns OHUCTKM
OHa kaHana — 1,1 m;
4) Npy nepeceyeHn aBTOMOBUIbHbBIX JOPOT:
1) oT Bepxa NoKpbITUSA OpOrKn Ao BepxHel obpasytoLleit sawwmTHoro cytnsipa— 1,4 m;
2) oT AHa KioBeTa, BOJOOTBOAHON KaHaBbl MW ApeHaxa A0 BepxHer obpasyroLlen 3almTHoro dyTnspa
(Npv pasMeLLieHNM AOPOXKHOro NONOTHA Ha HYEeBbIX OTMETKaxX UK B Belemkax) — 0,5 M.
9.3.2 3arny6bnerune TpybonpoBodoB, TPAHCTIOPTUPYIOLLMX Cpedbl, 3aMep3atoLLme NPy oTpulaTensHol Tem-
nepatype, 40SKHO ObITb ANS:
- MpecHo BoAbI COrnacHo ceoay npasusi, yTeepxaeHHoMy Munpernonom Poccumn [1];
- CTOMHbIX BOZ, corfacHo ceody npaswur, yTeepxaeHHoMmy MuHpernoHom Poccuu [9];
- N1AaCTOBbLIX BOA, 1 CKBAaXKMHHOW MPOAYKLMM cornacHo TpeboBaHWAM, N3NOXeHHbIM B Tabnuue 8.

MpumeyaHue—[JonyckaeTca yMeHbLIATb FNyGUHY 3aNOXeHWs1 HA OCHOBaHWKM TEMMOTEXHWYECKUX PaCcyeToB,
NPYMEHEHNS AOMONHNTENBHBIX MEPOMPUATUI (TEMNOU3oNAumMs u ap.).

9.3.3 My6bwrHa npoknaakn noasemMHoro Tpybonposoaa B paioHax pacnpoctpaHeHuss MMI™ onpegensietcst
MPUHATLIM KOHCTPYKTUBHBIM peLleHeM, obecneurBatoLLLMM HageXHOCTb paboTbl Tpybonposoda ¢ yueTom Tpebo-
BaHWUI 0XpaHbl OKpyXatoLLen cpefpl.

HonyckaeTcss ymeHblUATb FyOUHY 3a510XKeHWS Ha OCHOBaHWUM TENSI0TEXHUYECKUX pacyeToB, NoOATBEPKAAt0-
LMX Haanexalyuii TemnepaTypHbI pexum nepekauMsaemMoro npoaykra ¢ obecneyeHmeM Heo6xoaMMoro Bpeme-
HW B6e30nacHOl OCTAHOBKY € Y4ETOM AOMOSTHUTENbLHLIX MePONpUATUIA MO Tenno3almTe Tpybonpoeoaa.

9.3.4 Mpoknagka Tpy6onpoBoAOB CXkaToro Bo3gayxa Unu rasa a4nsa npuGopos KOHTPONbHO-U3MEPUTENbHOTO
MyHKTa, UHrMBUTOPa KOPPO3UK 1 rapaToobpasoBaHUs AoNycKkaeTCcs B OAHON TpaHLWee COBMECTHO C ra3onpoBo-
Aamu-Luneiicdamu, BbIkMaHbIMK U HedbTerazocbopHbIMU TpyGonpoBogamu ¢ paspbIBOM MeXAy HAMU B CBETY He
meHee 0,35 m.

Tabnwuuya 8— nybuHa yknagkv Tpy6onpoBogoB, TPAHCNOPTUPYIOWMX NNACTOBLIE BOALI U CKBRXUHHYIO NPOAYKUMIO

my6uHa yknagku BogoBoAa Ao sepxa TpyGbl, M, ANA PYHTOBLIX YCNOBUIA
MnoTHOCTL BOAbI Temneparypa
npu Temneparype 3amepaatus, °C NOYBEHHO-PACTUTENBHBIA CNON
20 °C, krim® ’ necyaHuk CYFNNHOK
YEPHO3EMHbIiA NoA30NUCTbLIN
1001 -0,9 1,8 1,8 1,8 1,8
1002 -1,7 1,4 1,8 1,4 1,8
1003 -2,6 1,0 1,4 1,4 1,4
1004 -3,5 0,8 1,0 1,0 1,4
1005 -4,5 0,7 0,8 0,8 1,0
1006 -5,5 0,7 0,7 0,7 1,0
1007 -6,5 0,7 0,7 0,7 0,8
1008 n Gornee —7,6 1 Huxe 0,7 0,7 0,7 0,7

Mpumeyanue— lNpu onpeaenelun MybuHbl yknagky TpybonpoBoaoB creayeT yunTbiBaTb BO3MOXHOCTb
YMEHbLEHNS] MUHEepanu3aumMm NNacToBOW BOAbI, BOAOHACHILLEHHOCTb U HabyxaHue rpyHTOB.
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9.3.5 lnpwuHy TpaHLen No H13y cnegyeT HasHavyaTb He MeHee:

- DN + 300 mm — ans tpy6onposogos go DN 700;

- 1,5 DN— pgns tpy6onposogos DN 700 n 6onee.

Mpy HoMUHaNbHLIX gnameTpax Tpybonposogos DN 1200 n DN 1400 1 npu TpaHLLEsIX C OTKOCOM CBbILLE
1:0,5 WKpKUHY TpaHLWewn NoHW3y gonyckaeTcs yMeHbLaTe 4o BenvduHbl DN nitoc 500 mm.

Mpwv GannacTUpoBKe TPyGOMNPOBOAOB YTKENUTENAMU LUMPUHY TPaHLLEW cnegyeT HasHavaTb 13 yCrioBus
obecrnevyeHnst pacCTOsIHWA MexXay rpy3oM 1 cTeHKol TpaHwewn He meHee 0,1 M. Kpome Toro, LWpunHa TpaHLleun no
AHy npu 6annactupoBke Tpybonposoaa AoskHa 6biTb He MeHee 2,2 DN.

Mpv Npoknagke B 04HOM TpaHLUee HeCKOMbKMX TPyBoNpoBOA0B AONOMHUTENbHYHO LUMPUHY TPaHLLEeW BelbUC-
NsoT Mo dopmyne

n
AB =3 (DN;+¢;), (9.1)
i=1
rae N — KONWYecTBO AOMONHWTESbHBIX TPYBONpoBOAOR;
DN; — HoMuHanbHbIN AnameTp i Tpybonpoeoaa;
C; — paccTosiHWe Mexay i v npedLiecTsytoLLym TpyGonposogamu. B cnyyae Hanuuus Ha TpyBGonposoaax

cpeacTs 6annacTUPOBKM PACCTOSIHUE YBENMUMBAIOT Ha LUMPUHY OT 6OKOBOW 06pasytoLLeit Tpybonpo-
BOJa A0 KpaliHero npaeoro (NeBoro) kpasi cpeacTea 6annacTUpOBKA ANS Kaxdoro U3 TpyGonposo-
00B.

9.3.6 Ha yyacTke Tpacchl ¢ pe3ko nepeceydeHHbIM pefnibeddoM MECTHOCTU, @ Takke B 3a6004eHHbIX MecTax
JonyckaeTcs yknagka TpybonpoBodoB B crieunansHO BO3BOAUMBIE 3€MNSHbIE HACIMK, BbINOMHAEMbIE C TLa-
TeNbHbIM MOCONHBIM YNIOTHEHWEM U NMOBEPXHOCTHLIM 3aKpenneHuem rpyHTa. FNpy nepeceveHun BOAOTOKOB B
Tene HacbInel 4omMKHbI BbITb NpeayCcMOTPeHbI BOAONPOMYCKHBIE COOPYXKEHUS.

9.3.7 Mpw npoknagxe Tpy6onpoBOAOB B ckasbHbIX, IPaBUAHO-TaNeYHUKOBBIX, LLIeBEHUCTLIX 1 MepanbiX rpyHTax
1 3acbinke aTUMU rpyHTamy crieqyeT npegycmaTpuBaTh YCTPOWNCTBO NOACHIMKA U3 MATKUX FPYHTOB TOSLLMHOW
He MeHee 10 cM Hagd BeIcTynamMu gHa TpaHuweu. Mpu atom gomkHo obecneumBaTbCsl CrUIOWIHOE MNpuneraHne
Tpy6onposoaa. Markuid rpyHT — chinyunii MUHeparbHbIV IPYHT € pa3MepoM TBepAbiX dhpakLmii B nonepeyHuke
0o 5 Mm.

M30n5LMOHHbIe MOKPLITUSI B 3TUX YCNOBUAX A0MKHbI ObITb 3alUpLLEHbl OT NOBPEXAEHUA NyTEM NPUCLINKA
Tpy6onposoaa MArkUM rpyHTOM Ha TONWMHY 20 CM UK NpUMEHeHWeM NpU 3ackinke cneunanbHbIX 3aluUTHBIX
YCTPOWCTB.

9.3.8 Npwu npoknagke Tpyb6onpoBoAoB NO HanpaBneHWIo YKNoHa MecTHOCTU cabilwe 20 % cneayeT npeayc-
MaTpuBaTb YCTPONCTBO NPOTUBOIPO3NOHHBIX IKPAHOB U NepeMbIYeK Kak U3 eCTECTBEHHOro rpyHTa (Hanpumep,
FAIMHACTOrO), TaK U U3 UCKYCCTBEHHBIX MaTepuanos.

9.3.9 NMpwm B3aumHOM NepeceveHn TpybonpoBoAOB pacCToOAHWE MeXAY HUMU B CBETY A0MKHO NPUHUMATL-
ca He MmeHee 350 MM, a yron nepeceveHa AoMMkeH COOTBETCTBOBaTL TpebosaHuamM 8.10. TpeboBaHuA K Nepece-
YeHusiMm TpybonpoBodoB, NpoknagbiBaeMbix MetoaoM MHB, AomkHbI pernameHTUpoBaThCs OTAENIbHBIMA HOpMa-
TUBHBLIMU JOKYMEHTaMU.

9.3.10 MepeceyeHunst Mexay TpybonpoBogamu 1 ApyrumMn MHXEHEPHBLIMU CETAMM (BOAONPOBOA, KaHanvaa-
ums, kabenu u gp.) JOMKHBI MPOEKTUPOBATLCS B COOTBETCTBUM € TpeboBaHUsIMM cBOAA NpaBWI, YTBEPXAEHHOTO
MuHpernoHom Poccuu [10]. Yron nepecedeHnst AonmkeH CocTaBnaTh He MeHee 60°.

9.3.11 TpeboBaHus1 k Nepece4eHUAM ra3onpoBoAOB KabensiMu cBsi3u, NpokagsiBaemeiMu cnocobom MHB,
DOMKHBI pernaMeHTUpoBaThLCs creuyanbHbIMU AEACTBYIOWUMMA HOPMATUBHBIMU OKYMEHTaMU.

9.3.12 NMepeceueHus Tpybonposoaa ¢ BJ1 gomkHel NpoekTMpoBaThLCH B COOTBETCTBUM € TpeboBaHWsSIMKM Npa-
BWN, yTBEpXaeHHbIX MuHaHepro Poccuu [7].

9.3.13 Mo Tpacce TpybonpoBoAoB NoA3eMHOM NPOKIaaKy criedyeT npeaycMaTpuBaTth YCTaHOBKY ONo3HaBa-
TeNbHbIX 3HAKOB Ha paccTosiHuu He 6onee 1 km Apyr oT apyra. B ycnosusix KpaiiHero Cesepa v 6eantogHou
paBHWHHOW MECTHOCTM J0MYCKAlTCA YBENMYEHUs1 pacCcTosHUS Mexay 3Hakamu A0 3 kM. MomMumo aToro, 3HaKu
yCTaHaBNMBAIOTCS Ha yriax NOBOPOTA B FOPU30HTANbHOW MIOCKOCTM, Ha Nepexodax TpybonpoBoAoB Yepes npe-
NATCTBUSA.

9.3.14 YkpenneHue cKINoHOB, NepexoaoB, OTKOCOB cneAyeT NpegycMaTpuBaTth ¢ NpUMeHeHUeM U3aenuin,
OCHOBaHHbIX Ha re0TEKCTUIbHBIX MaTepuanax.

9.3.15 Npu coopyxeHumn TpybonpoBogoB A0MKHA NPOU3BOAUTLCSI HABENUPOBKA AHA TpaHLIeu:

- Ha NpsAMbIX yyacTkax yepes 50 m;

- Ha BepTuKalbHbIX KPUBbIX YPYroro usrmba yepes 10 m;
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- Ha BepTuKanbHbIX KPUBLIX, BbIMOMHSAEMbIX C MOMOLLILIO THYThIX OTBOAOB, Yepes 2 M;

- Ha NepexoAax vYepes xenesHble U aBTOMOBUITbHBIE AOPOTY, PYYbU, Pekn, oBparu, banku n apyrue nperpa-
Abl — B COOTBETCTBUM C paspabaTtbiBaeMbIMU MHAVBMAYANBHLIMU PAGOHMMUN YEPTEXAMN.

9.3.16 Ons npegoxpaHeHUs 3aLLMTHOrO MOKPbITAS OT MOBPEXAEHWI NpU yknaake TpyGonposoaa B ckanb-
HbIX, KAMEHUCTbIX, LWEeBEHNCTBIX, CYXUX KOMKOBATBLIX, MEP3IbIX TPYHTAX M rpyHTax ¢ TBepAbIMU BKIHOYEHUSIMA
6onee 30 MM creayeT npeaycMaTpuBaTh NOACHINKY, NOAGUBKY, MPUCHINKY TpyGonpoBoaa MSrkuM rpyHToOM W npu
HeobXo0aMMOCTU NPUMeHEHWe 13aennii ANa NpegoxXpaHeHnst 3aLUTHOrO MOKPLITUSI OT MeXaHUYeCcKUX NoBpexae-
HWI (Npw cooTBeTCTBYIOLLLEM 0BOCHOBaHNN).

9.4 HazemHas (B HacbIinu) npoknagka Tpy6onposoaos

9.4.1 HazemHas (B HacbInu) Nnpoknagka TpybonpoBoAOR A0MKHA NMPUMEHSATLCS HAa yHacTKax Tpacchl C PE3Ko
nepeceyeHHbIM pensedoM MECTHOCTH, Ha yYacTKax, AnuTeribHoe BpeMsi 3anuThix Bofol. Ha 6onoTax 1 B 3a6ono-
YeHHbIX MecTax HasemHasl Npokazaka MoXeT MPUMEHSATLCS B BUAE NCKIHOYEHWS NMPY COOTBETCTBYOLLUMX MEpo-
NpuSTUSIX Mo obecneveHnto HageXKHOCTIN 3KCnnyaTaummn Tpybonposoaa.

9.4.2 MNonepe4Hblli Npodunb HACINW yCTaHaBNMBAETCS B 3aBMCUMOCTU OT IPYHTOB M ACIIKEH OblTh!

- M0 BepXy HacbIinu — He MeHee 1,5 DN;;

- BbICOTOW Hag Tpybonposogom — 0,8 wm;

- C OTKOCaMU — He MeHee YIIoB eCTECTBEHHOrO OTKOCa rpyHTa, HO He MeHee Yem 1,00:1,25.

3eMnsiHble HacbINU AOSMKHbI BLIMOMHATLCSA € TUWaTenbHbIM MOCMORHbLIM YNOTHEHUEM U MOBEPXHOCTHBLIM
3aKperneHemM rpyHTa.

9.4.3 Npw nepeceyeH BOAOTOKOB B TeNe HachINW 40MKHbI BbITh NPegycMoTpeHbl BOAONPOMYCKHbIE COOPY-
XeHus. IHO BoAONPOMNYCKHLIX COOPYKEHWUIA U MPUMbIKaROLLME K HAIM OTKOChI HAchINy A0SMKHbI YKPEnnsiTeCs crneLy-
anbHbIMU KOHCTPYKLMAMM.

9.4.4 KoHCTpYKTVBHbIE peLleHns Mo npokiagke Tpy6onpoBoAoB, TPAHCNIOPTUPYIOLMX cpelbl, 3aMep3alo-
LMe npu oTpuuaTensHol TeMnepaType, a Takke TpybonpoBodoB B rpyHTax ¢ ibaucTocTbio 6onee 0,05 gon. ea.
NPUHUMALOTCA HA OCHOBAHWUW TENSIOTEXHUYECKUX pacyeToB, NOATBEPKAAOLLMX HaANeXalLlmiA TemnepaTypHbIi pe-
XM nepekadmMBaemMoro npoaykra ¢ obecneveHnemM Heobxogumoro BpemeHu De3onacHo OCTaHOBKU, a TakkKe
YCTOMYMBOCTb FPYHTOB OCHOBaHWS Ha BeCb Nepuogd aKkcnnyaTtauum Tpy6onposoaa.

9.5 HapgzemHast npoknagka Tpy6onpoBogoB

9.5.1 MNMpw HagaemHo Npoknagke TpyboNpoBoAOB NO CBAHOMY OCHOBaHUIO (3CTakage) gonyckaeTcs na-
pannenbHas Npoknaaka HeckonbkUX TpybonpoBoaoB-LLNENOB HAa OOHUX M TeX Xe purenax 6e3 NoBbIWeHUs
KaTeropuu.

9.5.2 MuHUManbHyto BbICOTY MpoKiaakvi Hag3eMHoro Tpybonposoaa oT MOBEPXHOCTU rPyHTa A0 HU3a TPpy-
6onpoeoaa cregyeT NPUHWMATL C Y4ETOM COBOKYMHOCTU (haKTOpOB Ha ydacTkax Nnpoknaakv (XapakTepucTuku
rPYHTOB, YPOBHS MogbemMa BoAbl BO BpeMsi NaBofKa, ydeTa Tenno3aliMTHOW XapakTepucTUKN cHera, YCNoBui
MOHTaxa u ap.), Ho He MeHee 0,5 m:

- B MecTax ceobogHoro npoxoaa nogent — 2,5 m;

- Ha NyTAX MUTpaLmmn KpynHbIX XXMBOTHBIX — 3,0 M.

Mpw nepeceveHnr aBTOMOBOUNBHBIX 4OPOT paccTosiHUE OT HU3a TpybonpoBoda A0 BepXa MNOKPLITUS Npoes-
XeW YacTn JOSKHO MPUHUMATLCA MO COrMacoBaHUIO C OpPraHU3aUUsMK1, aKCTUyaTUpYoLWYMY aBTOMOBUNbHLIe
Aoporu, Ho He MeHee 5,5 m.

KoHcTpyKuumio nepexoaa yepes TpybonpoBoa Ha NyTsIX MUrPaLMK KpYMHbIX JKUBOTHbLIX criedyeT NpuHuMaTh
MO COrNacoBaHWI0 C MECTHBIMW OpraHaMu UCTMONTHUTENIbHOW BMAaCTU.

BbicoTa npoknaaku TpybonpoeoAoB Hag 3emnel Ha ydactkax MM gomkHa HasHavaTbea U3 ycnosus obec-
neYeHnsi BeUHOMEpP3oro COCTOSIHWS FPyHTa NoA ornopamu 1 TpybonpoBoAOM C y4ETOM NPOrHO3a CHeroHakorne-
HWs BO3e orop.

B HeobxoauMbIX Cryyasix nepeceveHne HaseMHbIMU 1 HaA3eMHbIMU MPOMBICIIOBLIMK TpybonpoBogamm Npo-
MbICIOBbIX aBTOMOBUBHBIX OPOr pa3peLlaeTcsl BbIMOSHATL C yCTPOWCTBOM MOCTOBbIX NepexofoB Masioi AnuHbl
(B cocTase aBTOAOpPOIN) 1 PYTNAPOB Ha Tpybonposoaax.

9.5.3 Tennownsonsumio TPy6onpoBoAOB, B TOM YMCIIe A4Sl FOPIOYUX ra30B, NTErKOBOCMIAMEHSIIOLLUXCS U ro-
PHOYUX XKUAKOCTEN A0MYyCKaeTCs BhINOMHATE U3 FOpoYUX BOCTIaMeHsieMbIX MaTepuasios ¢ YCTPOACTBOM NPOTUBO-
NoXapHbIX BCTAaBOK U3 HEroprHoYXX MaTepnanos, LUMpUHA BCTaBKU MpU 3TOM AOMKHA BbiTh He MeHee 0,5 M, a
paccTosiHWe Mexay BcTaBkamu He Gonee 24 M. Mpuw cTpouTensCcTBe Haa3eMHbIX Tpy6onpoBoAo. 13 Tpy6 B Tensio-
BOW M30MSLMK U3 FOPHOYMX MaTepuanoB B Heroprovei obonoyke AonyckaeTcsl MpoTUBONOXAapHbIE BCTABKU He
npegycmaTtpusarth.
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9.5.4 Onopbl Hag3eMHbIX TPY6OMNPOBOA0B AOIKHBI MPOEKTUPOBATLCS U3 HEFOPHOYMX MaTepuanos.

YyacTku TpybonpoBoAoB Npy HAA3EMHOW MPOKNAaAKe A0MKHbI BbITb 3NIEKTPUYECKM N30/TMPOBaHbI OT Orop.
MpumeHsieMble AN U30NALMKY AU3NEeKTPUYECcKe NoNUMepHbIe MaTepuanbl 40MKHbI BeIGUpaTbCs ¢ y4eTOM yCro-
BUIA akcnyaTauum TpybonpoBoaos.

9.5.5 Ha TpybonpoBogax B MecTax yCTaHOBKW apMaTypbl HE0GX0AMMO NpeaycMaTpneaTh CTalMoHapHbIe
nnowagku o6enyxxuBaHus Npu HEBO3MOXHOCTU 06CnyXMBaHUA apMaTypbl ¢ 3eMnu. Mnolagky AomkHbI BbiTe
Hecropaemble U UMETb KOHCTPYKLIMIO, NCKITHOYAIOLLYH CKOMieHUe Ha HUX Mycopa ¥ cHera. OHW JOMKHbI BbiTb
nckpobesonacHbIMW. KoHCTpyKLms nnoluagok obenyxusaHuns AomkHa obecneuvsaTte CBO60AHbIA AOCTYM KO BCEM
TOYKaM 3anopHol apmaTypbl Ans ee nepuoandeckoro obcnyxmsaHus. Ha yqacTkax nepexoga Tpy6onposoga ot
noAseMHol K Hag3eMHoW Npoknaake HeobxoanMmo npedycMaTpusaTh NOCTOSIHHbIE OrpaXxaeHuUs U3 MeTannuyec-
KOW CeTKV BbICOTOW He MeHee 2,2 M.

9.5.6 Mpu NpoeKkTUpoBaHNK HaA3EMHbIX NepexoaoB HeobXoAMMO YUNTLIBATL NPOACTbHbIE NEpEMELLEHNS
Tpy6onpoBoAOB B MecTax UX BbiXxoda U3 rpyHTa. [ns yMeHbLUeHWs BEMYMHBI NPoAonbHbBIX NepeMeLLeHnii B
MecTax Bbixoga TpyGonpoBoAoB U3 rpyHTa AoMycKaeTcs IPMMeHeHWe Noa3eMHbIX KOMMEHCHUPYHIOLWMX YCTPONCTB
WK YCTPOMCTBO NMOBOPOTOR BOM3U Nepexoda (KoMreHcaTopa-ynopa) ¢ Liefbio BOCNPUSATWS NPOAONbHBIX nepeme-
LeHWUIA noaseMHoro Tpybonpoeoda Ha ydacTke, MPUMbIKaOLLEM K NePEXoay.

9.5.7 Mpw npoknagke TpybonpoBOAOB Yepes eCTECTBEHHbLIE NPENATCTBUSI PACCTOSIHWUE OT HWU3a TPYObI N
NPONeTHOro CTPOEHWS ACHKHO NPUHUMATLCS:

- NpU NepeceyeHnn oBparos U 6anok — He MeHee 0,5 M J4o ypoBHs Boabl Npu 5 % obecneyeHHOCTH;

- NpU NepeceYeHNn HeCYAOXOAHbIX, HECNaBHbIX PeK U BoMbLUNX OBparoB, rae BO3MOXEH NeAoxod, — He
meHee 0,5 M Ao ypoBHs Bogbl npu 1 % obecrevyeHHOCTU 1 HanBbICLLEro ropU3oHTa NEefOX04a;

- MpU NepeceveH CyaA0X0AHbIX U CMNABHbIX PEK — He MeHee BeNWYuHbI, ycTaHoBneHHoW FOCT 26775.

9.5.8 Ha nepexogax Tpy6onposoaa Hag xenesHsiMu goporamu obLLei ceT paccTosiHWe OT Husa TpyGbl nn
MPOSIETHOrO CTPOEHNS 40 FONOBKM PESIbCOB OOSTKHO MPUHUMATLCS B COOTBETCTBUU ¢ TpeboBaHusMu rabaputa C
no FOCT 9238.

PaccTosiH1e B nnaHe OT KpaliHel onopbl Hag3eMHoro Tpybonpoeoaa A40SMKHO GbITh He MeHee:

- A0 NoaoLLBbI OTKOCA HackIn — 5 M;

- 00 GPOBKY OTKOCA BblIeMKN — 3 M;

- 10 KpaliHero penbca xenesHol aopori — 10 m.

9.5.9 dukcaums NOXEMEHTOB Ha MOABWKHBLIX ONOPaX C MOMOLLLIO CTSDKHBLIX XOMYTOB OCYLLECTBNAAETCS CO
CMELLEHUSIMM OT LIEHTPA ONOP € YYETOM NocreAyoLLMX NPoAoSbHLIX U NonepeyHbIX nepemeLLeHuii Tpy6onpoBo-
Aa B npoLecce aKcnnyaTaum.

PacueTHble BenuumHbI NPoAosbHLIX CMELLEHWIA XOMYTOB (MOHTaXHbIe CMeLLEHUs), MPUHUMaeMBIe NpU 3aK-
pennieHun, cneayeT onpeaensiTs B 3aBUCUMOCTI OT MaKCUMarbHOTO MOBbILLEHUSI TeMNepaTypbl CTEHOK Tpy6 (no-
JIOXUTeNbHOW TeMnepaTypbl SKCrUlyaTaLmm), BHyTPEHHero aaeneHus (yanuHeHus Tpybonposoaa), Temnepartyphl,
NpW KOTOPOIA MPOU3BOANTCS 3aMbIKaHWUE MOHTAXKHOTO CTbIKa, Y PACCTOSIHUS MEXAY KaXKAOW KOHKPETHOW NOABMK-
HOW 1 HenoABWXHOI ornopamMu.

9.5.10 B MecTax nepexofoB Haa3eMHbIX TPyBonpoBoAoB Yepes aBTOMOGUIbHLIE AOPOIv crieyeT ycTaHaB-
MBaTh 3aLUUTHbIE KOHCTPYKLUMM («OTEOMHMKWY ) Ans 3awmTbl TPyB6oNpoBOoA0B OT HECAHKLIMOHUPOBAHHOTO Cbe3aa
aBTOMOGUITLHON TEXHUKN.

9.6 MNpoknagka Tpy6onpoBoAoB B MHOroneTHeMep3nbixX rpyHTax

9.6.1 Ha yuacTkax, rge BO3MOXXHO pa3BUTUE KPUOTEHHBIX NMPOLECCOoB, AOMKHbLI NPOBOAUTLCS NpeaBapu-
TesbHble MHXEeHEepHbIE U3bICKaHUsI B COOTBETCTBUM C TpeBOBaHUSIMU CTPOMTENLHBLIX HOPM U NPaBuUI, YTBEPXKAEH-
HbIX MuHcTpoem Poccum [11].

9.6.2 Boibop npuHumna ncnons3oBaHust MMI™ kak 0CHOBaHWI AOMKEH NPOBOAMTLCA B COOTBETCTBUM C Tpe-
6oBaHusaMK cBOAA NpaBuI, yTBepXkaeHHoro MuHpervnoHom Poccun [12], Ha ocHoBaHWMU TENIOTEXHUHYECKOro pac-
YyeTa € yYeTOM Mep3noTHO-TPYHTOBbIX YCIOBUIA, criocoba 1 KOHCTPYKTUBHOTO peLLeHWs Npoknaaku Tpybonposoaa,
pexvMa ero aKcniyarauuu, NporHo3a foKanbHbIX U 06LLMX U3MEHEHUIA UHXXEHEPHO-TEOKPUONOrMYeCKUX YCINOBUIA
W CBOWCTB IPYHTOB OCHOBAHUS U MEPONpUSITUIA MO OXpaHe OKpyXXatoLLel cpeaei.

Bb16paHHbI npyHLMN ucnons3osaHusa MMIT, cnoco6 npoknagky U KOHCTPYKTUBHbIE peLleHns A0SKHbI obec-
neunBaTb paboToCNoco6HOCTL M PEMOHTONPUIOAHOCTL TPYOONPOBOAOR B TEUEHUE BCEro Nepuoda skcnnyaraumm.

9.6.3 lNpuv nepeceyeHUM y4acTKOB MY4UHUCTLIX TPYHTOB pacyeT Ha MPOYHOCTb, YCTOMYMBOCTL U Aecdopma-
TUBHOCTb AOMKEH NPOU3BOAUTLCS C yHETOM AOMOMHUTENBHbIX BO3AEACTBUIA, BbI3BAHHBIX MOPO3HbLIM NyYeHUEM
rpyHToB. CTeneHb NyyeHUs onpeaensieTcst Ucxoas U3 TenoTEXHNYECKUX PAcCHETOB CE30HHbIX KonebaHuii Temne-
paTyp € y4eToM TENSIOBOro BMUSIHWA Tpy6oNpoBoAa Ha rpYHTLI OCHOBAHUS.

9.6.4 INpu npoknagke TpybonpoBOAOB € UCMONbL30BaHWEM IPYHTOBOIO OCHOBaHWA No |l npuHUMny B cooTBET-
CTBWKW CO CBOAOM MpaBsun, yTBepxaeHHbIM MuHpernoHom Poccum [12], npu pacyete Tpybonposoaos Ha Npod-
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HOCTb M YCTOMYMBOCTb AOKHbBI YYUTbIBATLCA AOMONHATENBHBIE HANPSKEHWUS OT U3rMba, Bbl3BaHHbIE HEpaBHOME -
HOW ocafKoW 0CHOBaHWS, onpedensieMoi UCXoas U3 pacyeTa TenoBoro B3aumogencTaust Tpybonposoga ¢ MM

9.6.5 KaTeropuun TpybonpoBodoBs, npoknagbizaemelx Ha MMI, gomkHbl IpMHUMATLCA B 3aBUCUMOCTM OT
kaTeropuu npocagovHoctv MMIT npw oTTanBaHu 1 cnocoba Npoknagku Tpy6onpoBoAOB B COOTBETCTBUM € AaHHbI-
MU Tabnuupl 9.

9.6.6 KaTeropuv npocago4HoCT 0OHOPOOHBIX TPYHTOB OOSTKHBI MPUHUMATLCA B 3aBUCMMOCTU OT OTHOCK-
TeNbHOW 0OCafKM rpyHTa Npy oTTamBaHUW B COOTBETCTBUM € AaHHbIMU Tabnuupl 10. Mpu oTCYTCTBUM XapakTepucTm-
KM OTHOCUTENbHOM OCaaKy rpyHTa gonyckaeTcsl MpUHUMAaTh KaTeropuio NPocagoYHOCTV IpyHTa B 3aBUCMMOCTY OT
BEMMYNHBI CYMMapHOW BNaXKHOCTU FPyHTOB, ykazaHHoW B Tabnuue 10.

Tabnuua 9— KaTeropun y4acTKoB TPyGONpoOBOAOB, NPOKINaAbiBAEMbIX HA MHOFOMETHEMEPSIIbIX IPYHTAX

Kateropuu ydactkos
KaTeropus ra3onpoBofoB HedhTenpoBoros 1 BOLOBOLOB
NPocafoYHOCTH npu npoknagke KOHAEHcaTonpoBoa 0B npu Npoknaske
npu Npoknagke
NoA3EMHON Haf3eMHOM NoA3eMHoW Haf3eMHOM noa3emMHow Haf3eMHON
I—Il H H H H H H
] C H C H C H
[\ C C C C C C
A C C — C — C

Tabnuua 10 — Kateropum npocagouHOCTV IPYHTOB

CymmapHasa BNaxHOCTb FpyHTa, gon. ea.
HaumeHoBaHue Kareropus | oruocntens Hau6onee yacto
npocanoy- | pag ocapka necok
[PyHTa HbIX npu OTTgI/I- necok nbinesaTkIi cynece, Topd, BeTPenacTen
no NpocajovHoOCTU OHOPOAHbIX At Me”zoae.p_ eynoce , cyrnleaOK, 3aTOP¢)OBaH- B 30HE
rPYHTOB HUCTBIA nerkas rNUH HbIW FPYHT
HenpocagouHbii | 0,00—0,01 Mehnee MeHee Mehnee — OcTpoBHOrO
(6e3 nepsiHbIX 0,18 0,20 0,20 pacnpocTpaHe-
BKITIOYEHWIA) Hua MMIT
Manonpocagoy- ] 0,01—0,10{ 0,18—0,25 | 0,20—0,40 | 0,20—0,40 | MeHee 2 | OctpoBHOrO M
Hbl (Manoneau- MaCCUBHO-
CTbIN) OCTPOBHOIO
pacnpocTpaHe-
HUA
MpocagouHbIn 1] 0,10—0,4**| bBonee Bonee 0,4—1,10 | 2,0—12,0 | MpepbiBUCTOrO
(NbANCTHLIIA) 0,25 0,40 pacnpocTpaHe-
Hua MMI
CunsHonpoca- N 0,4—0,60** — — bonee 1,10| bonee 12 | CnnowHoro
AOYHBIN (CUrb- pacnpocTpaHe-
HOMbAWUCTbIN) Hua MMIT
UpesmepHonpo- \% bonee — — bonee Boree 12 | CnnowHoro
cagouHbIN 0,60** 1,10* pacnpocTpaHe-
(c KpyMHbIMK Hua MMIT
BK/IOYEHUAMM
noA3eMHOro
nbaa)
* BRnaxHOCTb IPyHTa MeXay KPYNHbIMU NEASHLIMU BKMIOHYEHUAMM.
** InA MUHepanbHOro rpyHTa NpocagouHocTy 6e3 Harpysku, gnsa Topda — nog, Harpyakoi 0,04 MMa.
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9.6.7 MNpw yknagke Tpyb6onpoBoAoOB Ha KOCOropax ¢ nonepeyHsbIM yknoHoM bonee 8° cnegyeT npegycmoT-
peTb CpeaKy VU NOACHINKY rpyHTa U yCTpoincTBo nonok. Mpu atom cpesky MMI™ gonyckaeTcsa npegycmaTtpmsath
TOMbKO Ha HernpocadoYHbIX UM MasionpocagoYHbIX y4acTKax Npu OTCYTCTBUM KPMOTreHHbIX NpoLeccoB. Ha yvacT-
kax MMT, roe BO3MOXHO pa3BUTNE KPMOrEHHBIX NMPOLIECCOB, CriedyeT NpeayCcMOTPETb YCTPOWCTBO NOMOK TOMbKO
nyTeM NOACHINKN rpyHTa ¢ NpoBeAeHUeM cnelpasbHbIX MeporpraTUA No NOBLILLEHWIO YCTOWUMBOCTM NOSIOK.

[ns obecneyeHns ycTOAUMBOCTM CKITOHOB CriegyeT nNpedyCcMoTpPeThb B NPOEKTE YCTaHOBKY reopeLleToK 1
reomaToB, TepMOCTabunmnsaLmio rpyHTa, ApeHax 1 CTOK Bod, MEPONPUSATUS MO MaKCUManbHOMY COXPaHEHWHo pa-
CTWUTenNbHOro NokpoBa 1 Ap.

9.6.8 ins noasemHbIx Tpy6onpoBodoB B 30He pacnpocTpaHeHns MMI™ crnegyeT npyMeHsITs (Ha ocHOBaHUM
TennoTexXHNYECKUX pacveToB) TeNnousonsaLuo 1 6annacTupoBky TpyGonposoaa, TepMoCcTabnunmaaLmio rpyHToB 1
Apyrve MeponpusTys,

3awuTy oT NoBpeXaeHWin MOKPbLITUS Npu Nod3eMHo npoknaake Tpybonposoaa B MMIT obecneunBatoT ny-
TEeM YCTPONCTBA NOACHINKW U MPUCHINKM 13 MAMKOro UM MenKO3epHUCTOro rpyHTa (necka), a Takke npuMeHeHns
3aLMTHBIX MOKPLITWA. TOMLLMHA NPUCEINKK onpedensieTcst MpoekToM. Moackinky U MPUCkINKY BbINOMHATL B COOT-
BeTcTBUN € 9.3.7.

9.6.9 Mpw npoknagke NPOMbICNOBLIX TPYGONPOBOAOB Ha CBaliHBIX OCHOBAHWAX MPOEKTOM criegyeT npeayc-
MOTPETb BbIMOTHEHWE MEePOTPUATUIA, MPENSTCTBYHOLLMX NyHeHWI0 1 Npocadke cBaii. B mecTax 6anodHblx nepexo-
[0B Yepes pyyby, HUBMEHHOCTK, GonoTa 1 Ap. credyeT NpeaycMoTpeTs MeponpusiTUsl, HanpaeneHHble Ha obecne-
YeHuWe NPOeKTHOro NonoXxeHNs Tpybonposoaa.

9.6.10 B MecTax conpsikeHnst Hag3eMHbIX y4acTKOB Tpy6onpoBo4oB C Nog3eMHbIMY y4acTkamu (BO3AyLL-
Hble NepexoAbl, Haa3eMHble KOMNeHcaTopkl, BbIXoAbl LUMeAdOB C KycTa CKBaXXWH U Ap.) cneayeT NnpeaycMoTpeTb
YCTaHOBKY perynmpyemMbIx ornop.

9.6.11 BeicoTy perynupyembix onop cregyet npuHUMaTh 40CTAaTOYHON ANA UCKIIOHEHUA NoNadaHus rpyHTa
Ha perynvpyoLlue yanbl Npy TasiHUM CHeroB, nasoakax, 06pasoBaHnu Onon3HeNn.

9.6.12 Heo6x0aMMOCTb YCTPOCTBA NOA3EMHBIX ONOP Ha CBalHOM OCHOBAHWUW B NOA3EMHbIX Tpy6onposo-
Aax, NpokragsiBaemblx B parioHax pacnpocTpaHeHuss MM, onpegenseTca npyu NpoekTMpoBaHUK B 3aBUCUMOCTU
OT BO3MOXHOTO MPOrHO3PYEMOro pacTensieH s rpyHTa.

9.6.13 Mpw BoIBOpe Tpacchl TPY6ONPOBOAOB M KOHCTPYKTUBHBIX peLleHuid no ux npoknaake Ha MM cneay-
€T pYKOBOACTBOBATLCS TpeboBaHNAMU, M3NOXKEHHBLIMU B CBOAE NpaBun, yTeepxaeHHoM MuHpernoHom Poccuu [12].

9.7 MNpoknagka Tpy6onpoBoAOB B MPOCaA0YHbIX U NYYUHUCTLIX FPYHTaX

9.7.1 MNpoknaaka noasemMHbIX TpyOONpoBOAOB B palioHax pacrnpocTpaHeHus rpyHTos |l Tuna npocagoyHocTu
[O0MKHa OCYLLIECTBMATLCS C y4eToM TpeboBaHWiA ceoda npasun, yTeepxaeHHoro MuHpernoHom Poccun [13].

Ons rpyHTOB | TMNA npocagovHOCTW Npoknaaka TpybonpoBoAOB AOMKHA BECTUCH KaK B HENPOCAA0YHbIX
rpyHTax.

MpumeyaHue— TuN NPOCAZOYHOCTU M BENUYMHA BO3MOXHOWM NPOCaAKN IPYHTOB onpeaensieTca B COOTBET-
cTBUM ¢ TpeboBaHvsAMM cBOAA NpaBwn, yTBepxaeHHoro MuHpermoHom Poceum [13].

9.7.2 MNpun HEBO3MOXKHOCTU 136eXaTh BO3HNKHOBEHMS MPOCcaaKu oCHOBaHUA nod Tpybonposoaamun Npu pac-
yeTe TpybonpoBoga Ha NPOYHOCTL Y YCTONRUMBOCTE AOMKHbBI YUUTLIBATECH AONONHUTESIbHBIE HANPSHKEHWUA OT U3rn-
6a, Bbl3BaHHbIE MPOCAAKON OCHOBaHMS.

9.7.3 ns yMeHbLUEHUSI HAMpPshKeHWs B TpybonpoBode Npu ero HepaBHOMEpPHbLIX 0caKkaxX Ha OCHOBaHWUM
pac4yeToB AVHAMUKY TEMOBOro pexumMa rpyHTa B NpoLiecce aKkcnnyataumm Tpybonposoaa AoMkHbI NpegycmaTpu-
BaTbCS crelyarbHble MeponpusiTUS: YCTPOWCTBO TENON30MALMM, 3aMeHa rpyHTa, yknaaka Tpybonposoaa ¢ yue-
TOM OXuaaemMoil aedopmaLin, IPUMEHeHUe orop Ans chmKcaLm NosoXeHUs TpoyGonposoaa, NpUMeHeHUe reoTek-
CTWUNbHBIX MaTepuanoB, OXMaXaeHWe rpyHTa U nepekayumsaemMoro NpoayKTa, npoknagaka no Tuny «tpybda B Tpy-
6e» n ap.

9.7 .4 Mpu nepeceyeHN y4aCcTKOB MyYMHUCTBIX FPYHTOB pacueT «XONnodHbIX» TPYGonpoBoAoB creayeT npo-
M3BOAUTL NyTEM ornpeaeneHnsl pasMepoB 30HbI NMPOMep3aHus BOKpYr Tpybonposoda, napaMeTpos rnyyeHus B
3aBWCMMOCTY OT NOMOXKeHWS! (PpOHTa NPOMEP3aHUS 1 OLLEHKI NMPOYHOCTU K YCTOMUMBOCTU TpyBonposoaa Bernea-
CTBWE ero B3aMMOAENCTBUS C IPYHTOM.

9.7.5 N yMeHbLUEeHWS BO3AENCTBUA MOPO3HOrO NydeHust Ha TPybomnpoBoAbl NN Ha UX ornopel cregyeT
npeaycMoTpeTh 3aMeHy rpyHTa, YCTPOMCTBO KOMMNEHCALMOHHbBIX YHACTKOB, TEXHWYECKYHO MenuopaLuio rpyHToB,
npoknaaky TpybonpoBodos ¢ y4eTOM OXMaaeMbIx gecopmaLnii, NpUMeHeHne NPOTUBOMYYNHUCTLIX YCTPONCTB
ans obecneveHnst yCTONUMBOCTY NONOXEHNsI TPYOONpPOBOAOB.
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9.8 MNpoknagka Tpy6onpoBoaoB B ceMCMUYECKUX paitoHax

9.8.1 MNpoekTupoBaHue TpybonposoAo., NpegHasHAYEHHbIX ANA NPOKIaAKK B paioHax ¢ CeMCMUYHOCTbIO
no wkane MSK-64 [14] cBebilue LwecTy 6annos Ans Haa3eMHbIX U CBbiLLE BOCbMU Bannos Anst noa3eMHbIX Tpybo-
NPOBOAOB, AOMKHO NPOU3BOANUTLCS C YHETOM CEACMUIECKUX BO3AEVCTBUN.

9.8.2 CeicmocTolKkocTb Tpy6onposogos AosmkHa obecnevmnBaTbes:

- BbIGOPOM BnaronpusTHbIX B CEIMCMUYECKOM OTHOLLEHUW YHaCTKOB Tpacc U NNOLLaA0K CTPOUTENLCTBA;

- NPUMEHEHNEM paLMOHANbHBLIX KOHCTPYKTUBHBIX PELUEHUI Y aHTUCERCMUYECKUX MEPONPUSTUN;

- NpuMeHeHWeM Tpy6 13 cTanen ¢ NOBLILLIEHHOW NNACTUHHOCTLIO.

9.8.3 Mpwu BbIGOPE Tpacchl Tpy6ONPoBOAOB B cEMCMUUECKUX palioHax Heobxoaumo nzberatb KOCOropHble
Y4acCTKK, y4acCTKW C HEYCTOMUMBBLIMU U NPOCAAOYHBIMU TPYHTaMU, TEPPUTOPUM FOPHBIX BbIPABOTOK U aKTUBHbIX
TEKTOHWYECKNX Pa3foOMOB, a TakkKe y4aCTKW, CEACMUYHOCTb KOTOPbIX NpeBbillaeT 9 6annos.

9.8.4 Mpu NpoxoxaeHUM yHacTka Tpacchl € FPyHTaMW, Pe3Ko OTAUHAIOLLUMMAUCS APYr OT ApYyra CeNCMUYECKu-
MW CBOWCTBaMU, HE0BX0anMO NpeaycMaTpuBaTh BO3MOXHOCTL cBOG0AHOro nepemelLieHus u aedbopMupoBaHUs
Tpy6onposoaa.

Mpwv noaseMHoi Npoknagke Tpy6onpoBoaa Ha Takux y4acTkax pekoMeHAyeTCsl YCTPOUCTBO TpaHLUeu € no-
JlorvMMmn O0TKOCaMK U 3acbinka Tpybonpoeoaa KpynHO3epHUCTLIM NeckoM, TopdoM, ycTaHOBKa Ha Tpybonposoa
CKUMAEMbIX NOPUCTbLIX MAaTEPUaNoB (CKopnyn) U T. A.

9.8.5 MNepeceyeHne TpyGonpoBOAOM 30H aKTUBHbIX TEKTOHUYECKUX Pa3foMOoB AomyckaeTcsl nog yriom, 6nms-
kum k 90°. Mpun aTOM cneayeT NPUMEHSTL, Kak NPaBuIo, Haa3eMHbI cnocob NPoKaaKu.

Tarke BO3MOXHO NpUMEHeHWe noa3eMHol npoknagku. Mpu aTom Heobxoammo cobniofgaTth onpeaeneHHyo
(TpaneueungansHyo) hopMmy TpaHLen ¢ NOSIorMMM oTkocamu (He meHee 1:2), a Takke NPUMEHSATb NOACHINKY U
3acbINKy TONWMUHOM He meHee 0,3 M KpYNHO3EPHUCTLIM NeckoMm, Topcdom U T. 4. [AnnHa ydacTka nepeceveHus
Tpy60npoBOAOM aKTUBHOMO TEKTOHUYECKOro pasfoma npuHUMaeTcsl paBHOW LUMpUHe paanoma nitoc 100 M B kax-
Y0 CTOPOHY OT rpaHuL, pasnoma.

9.8.6 Ha rpaHvuax nepeceveHmniin TpybonpoBoAOM 30H aKTUBHBIX TEKTOHUYECKUX PA3fIOMOB BO3MOXHO Npu-
MEHeHUe KOHCTPYKLMIA Ansi NoBbILLEeHUs rBkocTy Tpybomnporoaa (YCTPONCTBO KOMINEHCATOPOB-YNOPOB).

9.8.7 [insa yyacTKoB Npoknagku TpybonpoBoAOBR B CeACMUYECKUX paioHax Kpome 0ObIUHbIX pacyeToB Ha
MPOYHOCTb U YCTOMUMBOCTL Ha cTagum HY 3 gommkHa 6biTh BbiNonHeHa NpoBepka B COOTBETCTBUM € TpeboBaHUAMM
12.8 Ans yaoBneTBOPEHNs YCOBUSAM CEACMOCTOMKOCTL.

9.8.8 Ha yyacTkax Tpacchl, Hanbornee onacHbIx B ceicMUIeckoM OTHOLLEHWU, cneayeT npeaycMoTpeTb
aBTOMATUYECKYHO CUCTEMY KOHTPOSSA U OTKITHOYEHNS aBapuiiHbIX y4acTKoB TPY6onpoBoaos.

10 KOHCTPYKTUBHbIE peLleHUs1 nepexonoB Tpy6onpoBoAoOB Yepe3 eCTeCTBEHHbIe
M UCKYCCTBEHHbIe nperpaabl

10.1 Nepexoabl Yepes BoagHble Nperpaabl

10.1.1 Mepexodbl TPY60NpoBOAOB Yepes BoAHbIE Nperpagbl MOryT NPOeKTUPOBaTLCS O4HUM U3 TPEX CMoco-
60B NpoKIaaKu:

1) TpaHLWeWHbIM (OTKPbITLIM) cnocobom ¢ yknaakoi Tpybonpoeoda B NnoABoAHble U Geperosble TpaHLen,
paspaboTaHHbIe 3eMNEePORHON TEXHUKOM;

2) cnocobom MHB, T. e. 3aKkpbITbIM cnocoboM NyTemM npoTackMBaHUsi Tpybonposoaa B NpeaBapuTeNbHO
NpoBypeHHbIe CKBAXWHbI;

3) Hag3eMHbIM (BO3AYLLUHBIM) cocoboMm.

MpumevaHnusa

1 MpoekTvpoBaHVe NepexodoB No MaTepuanaM M3bICKaHWi, CPOK AaBHOCTU KOTOPLIX MPeBbiWaeT ABa roga, 6e3
NMPOM3BOACTBA AOMONHUTENbHBIX U3bICKAHUN HE JOMycKaeTcs.

2 Mecto nepexoja cnegyeT COMMAacOBbIBATE C COOTBETCTBYIOWMMM BacCeiiHOBLIMM  YNPAaBEHUSIMWN PEYHOTO
¢hnoTa, opraHamu No PerynmpoBaHuio NCMONb3OBaHWs1 U OXpaHe Bod, OXpaHbl PbiGHbLIX 3anacoB U APYrMK 3auHTEpeco-
BaHHbIMW OpraHu3auusamu.

10.1.2 MoaeogHble Nnepexoabl TPY6ONPOBOAOR Yepes BoAHbIe Nperpabl A0MKHbI MPOeKTUPOBAaTLCS Ha Oc-
HOBaHWMW AaHHbIX MMAPOIOrMYECKNX, MHKEHEPHO-TeONorMYecKX U Tonorpadnyeckx U3blckaHWii ¢ y4eToMm ycro-
BUIA BKCNNyaTalum, B paiioHe CTPOUTENbCTBA paHee NoCTPOEHHbLIX NOABOAHBIX Nepexoaos, CyLLECTBYOLIMX U
NMPOEKTUPYEMBIX rMOPOTEXHUHECKUX COOPYXKEHUIA, BIUSIOLLMX Ha PeXUM BOAHOM Nperpadbl B MecTe nepexoa,
NepPCNeKTUBHBIX AHOYMNYBUTENbHbIX 1 BbINPaBUTENbHLIX paBoT B 3adaHHOM paiioHe NepecedeHmnst TpyBonpoBso-
AOM BOAHOW nperpagel, TpeboBaHWii No oxpaHe pbiGHLIX PECYPCOB U OKpyXKatoLLel cpeabl.
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10.1.3 Mpoknagka nepexodoB yepes BogHble Nperpagdbl TPy6onNpoBoAOB, TPAHCMOPTUPYHOLLMX XUAKME
cepoBoaopoacoaepaLlue NpoayKTbl (B pyCNOBOW 4acTy pek 1 B rpaHULLax OTMETOK 3epKana 03ep), OCyLLECTBNSA-
eTca B hyTnsipe, paBHonpo4Hom pabouemy TpyGonposoay.

10.1.4 MNpaHuuamu NoABoOAHOIO Nepexoaa Tpybonposoaa, onpeaenaoLLMMU [UTMHY Nepexoaa, ABNATCA:

- AN MHOFOHUTOYHbIX NEepexooB — y4acTOK, OrpaHUYeHHbIV 3anOpHOA apMaTypoi, YyCTaHOBNEHHON Ha
Geperax;

- AN OAHOHUTOYHBIX NEePEXOA0B — YYacToK, orpaHnyYeHHbI MBB He Hke oTMeTok 10 % obecneyveHHOCTU.

10.1.5 CTBOpPbI NEPEeX0A0B Yepe3 pekn A0MKHbLI BbIGUpaTLCA Ha NPAMOSTMHENHBIX YCTONYUBLIX NNECOBbIX
yyacTKax ¢ NonorMmMy HepasmbiBaembiMy 6eperamu pycna npyv MUHUManesHoOM LWWpWHe 3anvBaemoi nomMel. CTeop
noABOAHOro Nepexofa criedyer, Kak MpaBunio, NpeaycMarpueaTh NepneHauKynapHbIM AUHAMUYECKOR OCU NOTO-
Ka, n3beras y4acTKOB, CIIOXEHHbIX CKanbHLIMU PyHTaMU. YCTPOWCTBO NepexofoB Ha nepekaTax TpaHLWeNHbIM
cnocobom, kak Nnpasuso, He AoMyCKaeTCA BBUAY UHTEHCUMBHOMO 3aHOCa TpaHLIEW NPU CTPOUTENLCTBE.

10.1.6 Mpu BLIGOPE CTBOPaA Nepexoaa Tpybonpoeoaa cneayeT pyKoBOACTBOBATLCA METOAOM ONTUMANbLHOMO
NPOEKTUPOBAHWA C yH4ETOM rMAPONOro-Mopdoiorniecknx xapakTepucTUK Kaxxaoro BogoToka (Bogoema) v ero us-
MEHEHWI B Te4eHne cpoka aKCryaTauum NogBoaHoro nepexoaa.

Mpy onpegeneHnM oNTUMAabHOTO MONOKEHWUA CTBOPA U Npoduna nepexoda pacyeT cneayeT Npou3BoaAnTb
no KpUTEepUIo NpUBeAEeHHLIX 3aTparT ¢ y4eToM TpeboBaHUA, NpeabABNAEMbIX K IPOYHOCTU U YCTOWHMBOCTU Tpy6O-
npoBoga 1 oxpaHe Npupoabl.

10.1.7 Mpoknagka NoABoAHbLIX NEPEXOAO0B AOMKHA NpeaycMaTpuBaThea ¢ 3arnybneHvemM B AHO nepeceka-
eMbIX BOAHbIX Nperpag. BenuuuHa sarnybneHuna ycTaHaBNnBaeTCA C yHeTOM BO3MOXHbIX Aedhopmauuii pycna n
nepcneKTUBHLIX AHOYMYBUTENbHBLIX paboT.

MpoekTHas oTMeTKa Bepxa 3abannactvpoBaHHOro Tpybonposoga Npy NPOeKTUPOBaHUN NOABOAHBIX Nepexo-
[0B AOMKHa HazHavaTbesA Ha 0,5 M HKe NporHo3vpyemoro npeaensHoro Npocuna pasmMelea pycna pek, onpege-
TNISIEMOro Ha OCHOBaHWW UHXEHEPHBIX U3bICKAHWI C Y4ETOM BO3MOXHBIX AedhopMaunii pycna B TedeHue 25 net
rocre okoH4YaHWsA CTPOUTENLCTBA Nepexoaa, HO He MeHee 1 M OT eCTeCTBEHHbIX OTMETOK AHa BogoeMa.

Mpu nepeceyeHUn BoAHLIX Nperpaa, HO KOTOPbIX CAOXEHO CKanbHbIMU Nopogamu, 3arnybneHune Tpybonpo-
BOJA AOMKHO NpUHUMaTLCA He MeHee 0,5 M, oT Bepxa 3abannactuposaHHoro Tpybonposoaa Ao AHa BogoemMa.

10.1.8 MNepexoap! HethTENPOBOAOB Hepes pekun U KaHanbl cnegyeT npedycMaTpuBaTh, Kak NpaBuno, HUXKe no
TeYEHWUI0 OT MOCTOB, NPOMBILLNEHHBIX NPeANPUATUIA, NPUCTaHE!, PeYHbIX BOK3as10B, MTMAPOTEXHUYECKUX COOPYXKe-
HWI, BO03abopOB 1 APYrMX aHanorMyHbIX 06 bLEKTOB, a TakKe HepeCTUNULL U MECT MaccoBOro obuTaHus poib.

Mpuv cooTBETCTBYIOLLIEM TEXHUKO-3KOHOMUYECKOM 060CHOBaHUM AonycKaeTcs pacnonaratb nepexoabl Hedp-
TenpoBOAOB Yepes PeKkn 1 kKaHanbl BbILLE MO TEYEHWIO OT YKadaHHbLIX 06 bEKTOB Ha PaCCTOAHUSX, NPUBEAEHHBIX B
Tabnwvue 6, Npn 3ToM AOMKHbI pa3pabartbiBaTeCs 4OMONHUTENBHBIE MePOonpUATUNA, obecnevnsartoLLmMe HaaeXHOCTb
paboTbl 1 NoXapHyto 6e30nacHOCTb NEPEXOO0B.

10.1.9 MrHUManbHble paccTosIHUA OT OCU MOABOAHLIX NepexoaoB HedhbTenpoBOAOR NPY NPOKNaAKe UX HUXe
MO TEYEHWIO OT MOCTOB, NMPUCTaHEN 1 APYT1X aHanorMyHbiX 06bLEKTOB U OT OCK MOABOAHbLIX MEPEXOAO0B rasonpo-
BOJOB [0 yKasaHHbIX 06LEKTOB AOMKHbLI MPUHUMATBLCS COrNacHO AaHHbIM Tabnuubl 6 kak gns Noa3eMHON npo-
KnagKu.

10.1.10 Npu nepeceveHnn BOQHLIX Nperpaj paccTosiHne Mexay napannesbHbIMU NoABOAHLIMM TPyBomnpo-
BOodaMu criedyeT HasHayaTb MCXOOS U3 UHXEHEPHO-reonorMyeckux 1 rmaponormieckux YCnoBui, a Takke U3
yCnoBuii nponssoacTea paboT no yCTpoNCcTBY NOABOAHBLIX TPaHLER, BO3MOXHOCTU YKNaakv B HUX Tpybonposo-
OOB 1 coxpaHHocTy TpybonpoBoada Npy asapyn Ha napannesibHO NPOSoKeHHOM.

MUWHUManbHbIE PAaCCTOSHWS MeXAY OCSMU ra3onpoBOAOB, 3arnyobnseMbIX B AHO BogoeMa C 3epKarniom Bofbl
B MeXeHb LUMPUHOMN CBhILLEe 25 M, A0MKHbI ObITh:

- He MeHee 30 M Ans rasonpoeogoB AgnameTpoM Ao 1000 MM BKMHOUNTENBHO;

- 50 M gns rasonposogoBs AvameTpom caeile 1000 mm.

MpumeyaHune— MeTaHONONPOBOAbI U MHIMOMTOPONPOBOALI HOMMHAMNBHLIM AnameTpom ao DN 100 Bknioumn-
TenbHO AOMNYyCKaeTCsl NPOKNaAbiBaTh Ha NepeceveHusix BOAHbIX Nperpag B obWux TpaHwesx ¢ cobniogeHnem TpeboBa-
Hui 8.5—8.6. Mpun 3TOM paccTosiHme Mexay KpanHUMW HUTKaMn TPyGONpOBOAOB B ABYX CMEXHbIX TPaHLesX AOIKHO
6bITb He MeHee 5 M (MpW OQHOBPEMEHHOM CTPOUTENBLCTBE).

10.1.11 MMHMManeHoe paccTosiHWe Mexay napasnnenbHbIMU TpyBonpoBogaMm Ha y4acTkax nepexogos Tpy-
6onpoeoaos, 3arnybrnsemsix B 4HO BOAOEMA C 3epKasioM Bofbl B MeXeHb LUMPUHOIA Ao 25 M, a Takke Npoknaibl-
BaeMbIMU Ha MOVMEHHbIX yYacTkax No4BOAHOIo nepexoda, cregyeT NpUHUMaTh TakUMK XXe, Kak Ansl IMHeHON
YyacTu Tpy6onposoaa.
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10.1.12 NMoasoaHble TpybonpoBoabl Ha Nepexoaax B rpaHuLIax FBB He HMxe 1 % o6ecnevyeHHOCTU AOMKHbI
paccyuTLIBaTLCSA NPOTUB BCIIbLITUSI B COOTBETCTBUM C YKazaHusaMKU 14.3.

Ecnu pesynsraTel pacyeTa nogreepxaaloT BO3MOXHOCTb BCMIbITUSI TpybonpoBoaa, To cneayeT npeayc-
MOTpeTb:

- Ha pyCcrioBOM ydacTke nepexoga — crnoLHble (6eToHHbIE ) MOKPLITUSI UK cnelpanbHble cpeacTea Ganna-
CTUPOBKU, KOHCTPYKLIUSI KOTOPbIX foSHKHA obecneumBaTth HageXHoe UX KpenreHue K Tpybonposoay Ans yknaaku
Tpy6onposoaa cnocobom NnpoTackuBaHWA No AHy;

- Ha NONMEeHHBIX y4acTKax — OAUHOYHbIe cpeAcTBa 6annacTMpoBKU UK 3aKkpensieHue Tpy6onposoao. aH-
KepHbIMU YCTPOACTBaAMU.

10.1.13 WunpuHy noaBoAHbIX TpaHLen no gHy credyeT HasHavaTb C y4eTOM pexumMa BOAHOW nperpagel,
MeToAO0B X pa3paboTku, Heo6xoAMMOCTU BooNa3HOro obcneaoBaHnst M BoAos1a3HbIX paboT paaoM ¢ YNoxeH-
HbIM TpybBonposoaomMm, crnocoba yknagku U yCcrnoBusiM1 Npoknaaku kabensa gaHHoro Tpybonposoaa.

KpyTnaHy 0TKOCOB MoABOAHLIX TPaHLLE crneAyeT HasHayaTb B 3aBUCMMOCTU OT CBOWCTB rpyHTa.

10.1.14 MNpodune Tpacceel Tpy6onposoaa cnegyeTt NpUHUMAaTL C y4eTOM A0MYCTUMOro paguyca uaruba Tpy-
6onpoBoaa, penbeda pycna pekun n pacyeTHol gedopmauum (NpeaensHoro Npodunst pasmbisa), reosIorMyeckoro
CTpoeHusn aHa u 6eperos, HeO6X0ANUMON Harpy3ku u cnocoboB yknaaky noasogHoro Tpybonposoaa.

10.1.15 KpuBble UCKyCCTBEHHOTO rHYThbS B PYCIOBOW YacTu NOABOAHbLIX NEPEXOA0B AoMycKaeTcs npeayc-
MaTpuBaTb B 0C060 CROXHbIX TONOrpadpuieckmx u reonormiecknx ycrnoBusix. NMpumeHeHue cBapHbIX OTBOAOB B
PYCrI0BOW YacTU He AonycKaeTcs.

MpumeuyaHune— KpuBble MCKYCCTBEHHOTO THYTbS1 HA NMEPexXofax AOSDKHbI Pacronarartbcs 3a npegernamm
NPOrHO3VPYEMOro pa3mMblBa 3TUX YYACTKOB UMM HAXOAMTHCS MO 3aLMTON CreUMarnbHOroO KperneHusi 6eperos.

10.1.16 3anopHas apmatypa, ycTaHaBnuBaemas Ha noABoAHbIX Nepexodax Tpybonposodos cornacHo 9.2,
AonxHa pasmeLlaTbesi Ha 06oux 6eperax Ha oTMeTKkax He Huxke oTMeTok FBB 10 % obecneyeHHOCTV U He MeHee
YyeM Ha 0,2 M BblLLE OTMETKM HauBbICLLEro YpOBHS flegoxoaa.

10.1.17 MpoeKToM AomKHbI MpegycMaTPUBATLCS peLleHUs No ykpenneHuio 6eperos B MecTax Npoknagku
noABOAHOIo Nepexoaa v no npedoTBpaLLeHWo CToKa BoAbl BAONb Tpybonposoaa (YCTPONCTBO HAaropHbIX KaHas,
TMMHAHBIX NepemMbldek, CTpyeHanpasnsoLwmMx 4amb u T. a.).

10.1.18 Npw LLMpWHe BoAHOW Nperpaabl Npy MeXeHHOM ropu3oHTe 75 M 1 6onee B MecTax nepeceyeHus ee
TpyGonposogom npu noasemMHbIx cnocobax npoknagku (TpaHweiiHelih u THB) gonmkHa npegycMaTtpuBaTthbea pe-
3epBHas HATKA. [ MHOTOHUTOYHbBIX CUCTEM HEOBXOAUMOCTL CTPOUTENBLCTBA AONOSTHUTENIbHON Pe3epBHOA HUTKK
He3aBWCKMO OT LUMPWHBLI BOAHOW Nperpadbl yCTaHaBIMBAETCS MPOEKTOM.

MpumevyaHusn

1 Mpy wupuHe 3anmeaemon novimel Beiwe 500 M no yposHio BB 10 % obecne4eHHOCTU 1 NPOAOIKUTENBHOCTH
3aToNSIeHVs NaBOAKOBLIMY BOgaMM CBbile ABaALATM AHEN, a Takke Npu nepeceyeHMm ropHbIX PeK U COOTBETCTBYIOLLEM
060CHOBaHUM B MpoekTe (Hanpumep, TPyAHOAOCTYMHOCTb ANst NPOBEAEHNS PEMOHTa) Pe3epBHYIO HUTKY AonycKaeTcsi
npegycMaTtpmBaTth Npu nepecevYeHnn BOAHbIX nperpag wupyHon o 75 m.

2 [nameTp pe3epBHON HUTKM ONpeaenseTcsi NPOEKTOM.

3 HonyckaeTca npegycmaTtpuBaTth NPOKNagky nepexoda yepes BOAHYIO Nperpagy LWMPUHOW CBbiwe 75 M B OOHY
HWUTKY MpW yCnoBuM 06OCHOBaHUSI B MPOEKTE.

4 Mpy HeobXoaMMOCTM TPAHCMNOPTMPOBaHWUA MO TPybonpoBody BA3KUX HETU U HedPTenpoayKToB, BPpeMEHHoe
npekpaLleHme nogaym KOTopbIX HE JoMnyckaeTcsl, cnedyeT NpeayCcMOTPeTh Npoknagky HedTenpoBoaoB Yepe3 BoAHble
nperpagpl WWPUHON MeHee 75 M C pe3epBHON HUTKOMN.

10.1.19 Mpu NpOeKTUPOBAHNM NOABOAHLIX NEPeX0AoB, NpokaabiBaeMbIX Ha rny6uHe cabille 20 M 13 Tpy6
avameTtpom 1000 mm 1 6onee, formkHa NPOU3BOAUTLCS MPOBEPKA YCTOMYMBOCTY MOMEPEYHOro ceyeHunst Tpybbl Ha
AelicTBMe MMapocTaTuyeckoro 4aBneHns Bogpl ¢ yHeTom narnba Tpybonposoaa.

10.1.20 MoaBoaHbIe nepexoabl Yepes peku U kKaHanbl WinpuHoi 50 M 1 MeHee JonycKaeTcs NpoeKTMpoBaTh
C y4ETOM U3rMBHOM XxecTkoCcTU Tpy6, oBecneunBas 3akpeneHns nepexoaa npoTUB BCNbITUA Ha GeperoBbIX He-
pasMbIBaeMbIX y4acTKax yCTaHOBKOW cpeAcTB 6annacTUpoBKA 1 3aKpenieHnsl.

10.1.21 Ha oGoux Geperax cyaoxXoaHbIX 1 ecocnsiaBHbIX PEK U KaHANOB Npu nepeceyeH1n nx Tpybonposo-
AaMu AOMKHBI MpeaycMaTpUBaTLCS CUrHaMbHbIE 3HAKW COrMacHo NpasuiaMm, yTeepxaeHHsIM MuHTonaxepro Poc-
cum 1 FocropTexHaasopoM Poccui (B HacTosiLee Bpemsi PocTexHagzop) [15], 1 npasunam, yTeepxxaeHHsIM MuH-
TpaHcom Poccuu [16].

10.1.22 Mpw nepeceveHnn BOAHbLIX Nperpa WWpUHOW 3epkana Boabl B MexeHb Ao 1000 M, nepeceveHnn
BOZOMPOMNYCKHbLIX M BOAOHAKOMUTENBHbLIX KaHAMOoB, a Takke B 3oHax pacnpocTpaHeHnss MMIT npegnoyTUTensHbIM
siBnsieTca cnocob MHB npu ycnoBrM oTCYTCTBYSA Ha AHe nperpagbl Creayowmnx reoriormyeckux CTpYKTyp:

- rpaBUAHO-raneYHbIX rpyHTOB (rpasus v ransku 30 %);
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- TPYHTOB C BK/TFOYEHWeM BanyHOB W ByNbbKHWKA;

- MaTepUKOBOW NPOYHON ckanbl (AONOMUTbLI, 6a3ansT, Anabas, rpaHnT U T. 4.);

- kapcToobpasytoLyx nopog, (6e3 npeaycMoTPEHHbIX MPOEKTOM MEePOTPUSITUI MO UCKITHOYEHUIO UK CTabu-
nusauum kapcToobpasoBaHWs B 30He NOpod, NPUMbIKatoLWmX K nponoxeHHoMy M'HB TpyGonposoay).

10.1.23 MNpoekTHbIE OTMETKN Bepxa Tpybonposoga Ha nepexoae ¢ ucnosnbaosaHveM MHB gorkHbl ObiTb
6onee Yem Ha 2 M HUXKe NPOrHO3HOro NpeaensLHoro npoduna aedopmavium pycna u 6eperos.

10.1.24 MNpwu coopyxeHun NnepexodoB «Tpyba B Tpybe» coopyxeHne pe3epBHO HATKW He TpebyeTcs.

10.2 Mepexopabl Yepe3 GonoTta

10.2.1 Tunbl 60M0T NPUHYMAKOTCS B 3aBUCMMOCTM OT XapaKkTepa nepeaBvkeHWst o HUM CTPOUTENbHOMR TeX-
HUKW:

| Tin — 6onoTa, uenukoM 3anosnHeHHble TopdoMm, gonyckatoLne paboTy 1 HeogHOKPaTHOE NepeaBKeHne
GONOTHOW TEXHUKM € yaenbHbIM gasneHvem 0,02—0,03 MIMa nnun paboTy 06bIMHON TEXHUKM C MOMOLLbIO LLUTOB,
cnaHeli unu gopor, obecnevmBaroLLMX CHKEHWE YAeNbHOro AaBneHus Ha noBepxHocTb 3anexu go 0,02 MMa;

Il Tin — GonoTa, Len1kom 3anofiHeHHble Topdom, gonyckaroLue paboTy 1 nepeaBmKeHNe CTPOUTENBHON
TEXHWKM TOMbKO MO LLMTaM, CriaHsam Unu goporam, obecnevnBatoLLM CHUXEHVE yaenbHOro AaBneHus Ha rnosep-
XHOCTb 3anexu go 0,01 MrMa;

[l Tun — BonoTa, 3anosiHeHHbIe pacTekarLMmes TopdoM 1 Bodol C NasatoLLel TopdsiHO KOpKoi, Aonyc-
KatoLme paboTy TOMbKO cneLnanbHON TEXHWKW Ha MOHTOHaX UK OBbIYHO TEXHWKM C NaBy4MX CPeacTB.

MpumeyaHue— Bbonoto — M3BLITOYHO YBNAXHEHHbIN Y4aCTOK 3eMIMK, HA KOTOPOM MPOMCXOAMT HakomnmeHue
Hepas3noXUBLLErocsl OpraHMYeckoro BelecTBa, NpeBpalLaoWwerocs B ganeHelwem B Topd. B Gonee y3koM NoHMMaHUM
60No0TO OTOXAECTBNAIOT C TOPMAHUKOM — U3OLITOYHO YBIAXHEHHBIM YYacTKOM 3eMIu, MOKPLITEIM crnoem Topda rnyou-
HoW He meHee 30 cM (B HeocylweHHOM Buae). N36bITOYHO YBNaXHEHHbIe y4acTku 3eMnu, He umellme Topda unm
nokpbITele crioem Topda MeHee 30 CM, Ha3bIBaOTCA 3A00MOUYEHHBIMU 3EMITSIMU.

10.2.2 Ha 6onoTax 1 3a605104eHHbIX y4acTkax 4oSKHa npegycmaTtprBaTbes NoA3eMHas npoknagka Tpybo-
NpPoOBOAOB HEMocpeACTBEHHO B TOPESHOM Ci0€ UM Ha MUHeparbHOM OCHOBaHUU.

Kak nckrtoueHue npu cooTBeTCTBYOLLEM 060CHOBaHUM foMycKaeTcs yknaaka Tpybonposoaos Ha NoBepx-
HocTy GonoTa B Tefle Hackiny (HaseMHas Npoknagka) unu Ha onopax (HaasemHas npoknagka). Mpu aTom gomkHa
6bITb 06ecneveHa NPoYHOCTb TPyBonpoBoaa, obLLas yCTOMYMBOCTL €ro B NPOAOCSILHOM HanpaeieHUU U NpoTUB
BCM/IbITKS, @ TaKKe 3aluTa oT TEeNSoBOro BO34eNCTBUA B cilydae pa3pblBa 04HOM U3 HATOK (Mpy napanniensHon
npoknazake Tpybonposoaos).

10.2.3 Npu cooTBETCTBY!OLIEM 060CHOBaHUM NPW NoA3eMHON Npoknaake Tpybonpoeoaos Yepes 6onota Il u
Il TvnoB anuHoi cebie 500 M gonyckaeTcs NpegycMaTpuBaTh NPOKNAaAKy Pe3epBHOM HUTKA.

10.2.4 Mpoknagky Tpybonposoaos Ha 6onoTax criegyeT NnpegycMaTpyeaTh, Kak NpaBusio, NPsIMONMHERHON
€ MVYHMMAIbHLIM YUCITOM MNOBOPOTOB.

B mecTax noBopoTa 40MmKHbI NPUMEHATECA OTBOALI paauycoMm, AonyckatoLmm nponyck BTY, a Takke ynpy-
riA narmb Tpybonposodos. Ecnu HeobxoanMo, cneayeT ycraHaBNMBaTb KOMIEHCATOPbLI B HAaYane n koHue nepe-
xopa yepes 6onoTto. HagsemHyto npoknaaky Ha 6onoTax cnegyeT npegycMaTpyBaTh B COOTBETCTBUN C TpeboBa-
HUSIMW, U3NOXKEHHBLIMA B 9.5.

10.2.5 YyacTku Tpy6onposoaos, NnpoknagsisaeMble B NOABOAHON TpaHLLee Yepes 60noTa unu sanusaemMble
MolMbl, a Takke B 06BOAHEHHbIX paitoHax A0MKHBI 6bITb paccuUTaHbl MPOTUB BCTUTLITUSA (HA YCTOMYMBOCTbL NOMO-
xeHus1). [ins obecneyeHna yCTORYMBOCTU NONOXEHUA cneayeT npegycMaTpuBaTh cpeAcTsa 6annactuposky n
3aKpernneHns.

10.2.6 Npwu 3akpenneHnn Tpybonposoda aHKepHLIMU yCTPOWCTBAMU NTOMACTb aHKepa A0MKHa HAXoAUTLCA B
rpyHTax, obecneymBaloLLMX HaAexXHoe 3akpenneHue aHkepa.

10.3 MNoasemHble nepexoabl TPy60onpoBoAOB Yepe3 aBTOMOGUNbHLbIE U Xene3Hble A0POoru

10.3.1 Mepexogpbl TpY60NPOBOAOB Hepe3s )enesHble U aBTOMOBUNbHbIE A0porn A0SHKHLI NpeaycMaTpueaTh-
Csl B MecTax NpoxoXaeHWsa Aopor Mo HackiNiM NM60 B MecTax ¢ HYNeBbIMA OTMETKAMW U B UCKIOYUTENbHBLIX
Cry4asix npy COOTBETCTBYOLLEM O60CHOBAHUW B BblEMKaX A0pOr.

Mpoknagka Tpy6onposoaa Yepes Teno Hackbinu He AonyckaeTcsl.

10.3.2 Yron nepeceueHuna Tpybonposoaa ¢ xefnesHbIM1 1 KaTeropupoBaHHLIMUM aBTOMOBUNBHLIMY AOpOraMu
JormkeH 6bITb, kak npaeuno, 90°, Ho He MeHee 60°. MNMpu cooTBeTCTBYIOLLIEM 060CHOBaHWUN NEepecedeHe C aBTOMO-
6UNbHLIMKU Aoporamm o6LLLEro NONL30BaHUA U NOABE3AHLIMU OPOraMu1 K MPOMBILLITEHHBIM NPEANPUATUAM KaTe-
ropuii IV, V, a Takke ¢ BHYTPEHHUMU aBTOMOBUNBbHBIMU A0POraMm NPOMBILLIEHHBIX MPEANPUATUIA U OpraHU3aLmin
kateropui llI-B, IV-B, lllk, IV-k aonyckaeTca CHUXKeHWEe MUHUMANbLHOro 3HaueHus yrna Ao 35°.
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10.3.3 YuacTku Tpy6onpoBoAOB Ha Nepexoaax Yepes xenesHole goporu obLuer ceTu, noabesaHble Xenes-
Hble OPOrW MPOMbILLIEHHbLIX NPeANPUATUIA 1 aBTOMOBUMLHbIE JOPOr AOMKHLI NPOKNaabIBATLCSA CeayoLMMm
cnocobamu:

- OTKPbITbIM (TPaHLLUENHbIM);

- METOOM NPOoAABINBaHNS;

- METOAOM rOpU3oHTanLHOro bypeHus;

- MUKPOTOHHENNPOBAHNEM;

- METOOM ropu3oHTaneHo-HanpaeneHHoro 6ypexust (MHB).

MepBble TpK U3 yKazaHHbIX CIOCOBOB Nepexo4oB TPy6onpoBoAoB Yepes xenesHble U aBTOMOBUnbHbIE A0-
POrY AOMKHbI BBIMOSHSTECS C YCTPOACTBOM 3aLLUTHBIX OYTISIPOB (KOXKYXOB) U3 CTanbHbIX TPYO.

10.3.3.1 MNpw oTKpbITOM (TpaHLLEeliHOM) cnocobe 3alWTHBIV hyTNAp yKNaabliBaeTcs B TPAHLLUEH C BpeMeH-
HbIM MepeKpbITUEM ABWXEHWS C YCTPONCTBOM 06be3aa. Pabovas TpybHas nneTb NnpoTackmBaeTcs Yepes yTnsip
v yknagka cpytnapa MoxeT NPOU3BOAUTECA COBMECTHO C TPYBHON MneThio.

10.3.3.2 MNpu meToge NnpogaenveaHns paspabaTbiBatoTc paboUUiA U NPUEMHBIA KOTNIOBaHbLI HA PACCTOSIHWM
He MeHee 5 M OT NOAOLLBLI HACKIMNW X/, U aBTOAO0POT, UCMONb3yeTCsa rnapoAoMKpaTHas ycTaHoBKa Ans Npoaasnu-
BaHWsI KOXKyXa 1 BOOOOT/IMBHAS YCTAHOBKA A1 MOHWKEHWS TPYHTOBLIX BOA Ha rnybuHy He meHee 0,5 M oT Hu3a
3aLLMTHOrO KOXYyXa.

10.3.3.3 MNpw meToae ropmaoHTansHoOro bypeHusi paspabatbiBatoTcst pabounii M NPUeMHBI KOTIOBaHbI Ha
paccTosiHUKM He MeHee 5 M OT MoAOLLBLI HACKIMW X/4, U aBTOAOPOT, UCMOSb3YETCS YCTAHOBKA FOPU3OHTASIbHOO
B6ypeHus 1 BOAOOTIIMBHASI YCTAHOBKA AJ1s1 MOHUXKEHWS TPYHTOBbLIX BOA Ha rMy6uHy He meHee 0,5 M oT H1sa 3aLLmT-
HOTro KOXyXa, yCTaHaBMMBaETCS 3aLLNTHBIA KOXYX.

10.3.3.4 Mepexoa cnoco60M MUKPOTOHHENMPOBAHNS BLIMOSTHAIETCA C UCTIONb30BAHNEM CNeLuann3npoBaH-
HbIX MPOXOAYECKNX KOMMIIEKCOB.

10.3.3.5 Cnocob6 HB cocTtout B npoTackuaHuM TpybonpoBoda B npegBapuTesnibHO NpobypeHHble
CKBaXMHbI.

10.3.4 YuacTku Tpy6onpoBo4oB, NpokagbiBaeMblxX Ha nepexogax yepes nogbeaHble XenesHble 4oporu
MPOMBILLIIEHHBIX MPEAnPUATUIA 1 aBTOMOBUIbHBIE [OPOTM BCEX KATErOPUIA C yCOBEPLLEHCTBOBAHHBIM MOKPLITUEM
KanuTasbHOro 1 o6erdyeHHoro TUMoB, MOryT NPOoKNaasiBaTLCA B 3aLMTHOM dyTNsape 13 cTanbHbIX Tpy6 ¢ ycTpoit-
CTBOM TEMNIOM30MALMN Mexay TpybonposoaoM 1 hyTAsPOM Ha yHacTKax TpaHCropTMPOBaHUsI NpoayKTa C nosio-
XUTENbHOW TeMmnepaTtypoi B paioHax pacripocTtpaHeHus MMI™. HeobxoamMmocTb ycTpoicTBa TennousonsaLmum gon-
XHa ObITb 00yCcroBneHa TeNIoTEXHNYECKM PacHETOM.

MpwumMeyaHune— Ha yyactkax, ykasaHHbix B 10.3.4, gonyckaetcs npoknagka 6e3 ycTponcTea 3almTHOrO
dyTAapa Ha ydacTkax TPaHCMOPTMPOBAHUS NPOAYKTa C OTpULaTenbHOW TemMnepaTypon U B parioHaxX pacnpocTpaHeHunst
MMI n3-3a BO3MOXHOCTM NonaaaHus BoAbl B MeXTPyOHOe MPOoCTPaHCTBO U 3amep3aHus ee.

10.3.5 Kateropum y4acTkoB nepexofoB TpybonpoBoA0B Yepes KenesHble 1 aBTOMobUbHbIE A0pOru crieay-
€T NPUHMMAaTL B COOTBETCTBUM ¢ Tabnuuammn 4 n 5.

10.3.6 Ons yyacTkoB nepexooB Tpy6onpoBOAOB, BLINOMHAEMbIX C YCTPOWCTBOM 3aLLMTHBIX (PyTNSPOB 13
cTanbHbIX TPY6 UK NpokNagbiBaeMbIX METOAOM MUKPOTOHHENNPOBAHUSA, BHYTPEHHWI AnameTp dyTrspa uim ToH-
Hensi 4oMKeH onpeaensiTbesi U3 YCroBust MpOoM3BOACTBA paboT 1 KOHCTPYKLMW NepexofoB 1 AomKeH bbiTb bonbLue
HapyxHoro guameTpa Tpybonpoeoaa He MeHee YyeM Ha 200 M.

TpeboBaHusi K MaTepuany cTanbHbIX Tpy6 chyTNsipoB AOMKHLI COOTBETCTBOBATL CBOAY NPaBuIl, yTBEPXKAEH-
Homy MuHpernoHom Poccum [17], kak K cTanbHbIM KOHCTPYKLMSAM 0BLLero HazHavyeHusI.

TonwmMHy CTeHKU cTanbHoi TpyObl dhyTnsipa creayeT npuHuMaTh He Mmeree 1/70 DN, Ho He meHee 10 M.

KoHLbI chyTnsipa 4OMKHbI BbIBOAUTLCS HA paccTOsHUE:

- Npu Npoknaake TpybonpoBoaa Yepes XKenesHble 4opori oT ocel kKpalHux nyten — 50 M, Ho He MeHee 5 M
OT NOAOLLBLI OTKOCA HACKINM U 3 M OT GPOBKM OTKOCA BEIEMKU; OT KpaiHEro BOAOOTBOAHOIO COOPYXKEHWS 3eMITSAHO-
ro NosioTHa (KloBeTa, HaropHoN KaHaBebl, pesepsa) — 3 M;

- Npu Npoknagke Tpybonposoaa Yepes aBTOMOOUIbHbIE 4OPOTY — OT BPOBKM 3eMSIHOMO NonoTHa — 25 M,
HO He MeHee 2 M OT NMOoAOLLBLI HACKIMN.

KoHLpl pyTnsipoB, ycTaHaBNMBaeMbIe Ha ydacTkax nepexofoB Hedh TeNpoBOAOB, HepTerasonpoBOAOB, KOH-
AeHcaTonpoBoAoB 1 TPYGONPOBOAOR CUCTEM 3aBOAHEHMS Yepes asToMobunbHble goporu I, IV, V, 1l-8, V-8, [k,
IV-k KaTeropuin, 4OMKHbI BbIBOAUTLCS HA 5 M OT OPOBKM 3EMITSIHOTO MOOTHA.

10.3.7 Mpoknagka kabens cBA3W Ha ydacTkax ero nepexoga TpybonpoBoaa Yepes enesHole 1 aBTOMO-
6unbHbIE AOPOTY AOMKHA NPOU3BOAMTLCA B OTAENBHON Tpybe. BoamoxkHa paszgensHas npoknagka kabens cessu
C Tpy6onpoBOoAOM UM COBMECTHO C Tpybonposodom. B nocnegHem crnydae kabernb CBA3W UK KpenuTes K pyTns-
py Tpy6onpoBoaa ¢ HApYXHOW CTOPOHbI, UM MOMELLIAeTCs B 3aLLMTHOM cpyTnsipe.
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10.3.8 Ha nogsemHbIx nepexodax TpybonpoBOoAoOB udepes XenesHble 1 aBTOMOOUIbHbIE AOPOri KOHLbI
3aLLMUTHBIX PYTNAPOB AOMKHBI UMETb YNNOTHEHWS U3 AN3NEeKTpUYecKoro Matepuana.

Ha ogHoM 13 koHLOB oy TRsipa Ui TOHHeNs cnedyeT npegycMaTprBaTh BbITSXKHYIO CBEYY Ha PacCTOSIHUN Mo
ropu3oHTanu, He MeHee:

- 151 )Kene3HbIX 4opor — OT MNoAOLLBbLI OTKOCA HAChINM UM BPOBKK OTKOCA BbIEMKM, @ MPW HANUY1M BOAOOT-
BOAHbIX COOPYXXEHUIA — OT KpaliHero BOAOOTBOAHOr0 coopyxeHnst — 50 m;

- ANs1 aBTOMOBUIbHBIX A0POr — OT NOAOLUBLI 3€MIISIHOTO MoNoTHA — 25 M.

- BbICOTa BbITSXKHOW CBEYM OT YPOBHS 3€MJIM AOMKHA BbITh HE MeHee 5 M.

10.3.9 3arnybneHune y4acTKoB Nepexodos TpyGonpoBoaos

10.3.9.1 ina nepexonos, BLIMNOMHAEMbIX C YCTPOWCTBOM 3aLLUTHBIX KOXKYXOB U MUKPOTOHHENNPOBaHUEM:

- NS nepexoAoB Nnoa XenesHsIM1 Aoporamu obLuero nosib3oBaHWsi — B COOTBETCTBWMN CO CTPOUTENbHbLIMU
HopMaMu 1 NpaBunamu, yTeepxaeHHeIM MuHctpoem Poccuu [18];

- ANA NepexoaoB Yepes XKenesHole 4oPOork NPOMbILLIEHHbLIX NPeanpUsSTAA paccTosH1e NO BEPTUKANM OT
Bepxa 3aLLMTHOW TPyObl (TOHHEss1) A0 NOAOLLBLI penbca NpUHUMAaeTcs He MeHee 3 M, NPy 3TOM BepX 3aLLUTHOW
Tpy6bl 4oSKeH pacnonaraTbCs He MeHee Yem Ha 1,5 M Hke AHa BOAOOTBOAHOMO COOPYXEHWS UM NOAOLLBLI
HacbInu;

- ANs NepexodoB nog asToMoBubHLIMW AOporamMy Bcex KaTeropuili — He MeHee 1,4 M oT Bepxa NOKpbITUA
Aoporu Ao BepxHeit obpasytoLlei 3almMTHOro byTnapa, a B BbleMKax U Ha HYNeBbIX OTMeTKaX, KpoMe Toro, He
meHee 0,5 M OT gHa KloBeTa, BOAOOTBOAHOW KaHaBbI UK ApeHaxa.

10.3.9.2 3arny6neHwve npu npoknagke cnocobom MMB AomkHO onpeaensTLCs B 3aBUCUMOCTU OT MPYHTOBbIX
YCIOBWIA, HO MPW 3TOM COCTaBMATh 4S5 XKene3HbIX 4opor obLLei ceTh 1 aBTOMOBUNBbHBIX 4OPOT BCEX KaTeropuin He
MeHee 3 M OT NOAOLLBbLI pefnbca U OT Bepxa NoKpbITUSi aBTOMOGWbHO Aopory Ao BepxHel obpasytoLei Tpybo-
nposoAa v He MeHee 1,5 M OT AHa BOAOOTBOAHbLIX COOPY>KEHUIA,

10.3.10 Ans y4acTkoB nepexoaos TpyGonpoBoAoBs HYepes XenesHble A0POri NPOMBbILLAEHHbIX NPeANpPUATUN
¥ aBTOMOBUIbHBIE 4OPOr C YCOBEPLLEHCTBOBAHHbLIM MOKPLITUEM KANUTabHOro U 06NerYeHHOro TUNOB, BLINOSHS-
eMblx 6e3 ycTpolicTBa 3aLUMTHbIX Oy TNSIPOB, CNeAyeT Ha PAacCTOSAHUW He MeHee 15 M B 06e CTOPOHbLI OT NOAOLLBbI
HacbIny UM GPOBKU 3eMISIHOTO MOMOTHA AoPOrY NPedycMOoTpeTh 3almTy Tpybonposoaa oT NageHUs TpaHCnopT-
HbIX cpeacTB OAHUM 13 ABYX crocobosB:

- yBenuyeHus 3arnybnenus Tpybonposoga (He MeHee 1,7 M o Bepxa Tpy6onposoaa);

- YKnaaKow xxene3obeToHHbIX MNUT Hag Tpy6onpoBoaoM.

Kpome Toro, criegyet ynoXxuTb ene3obeToHHbIE NSIMThI No BepXy aBToMobunbHOM Aoporv Ha aAnvHe no 10 m
B KaXKAyto CTOPOHY OT ocu Tpybonposoaa.

MprvmMmedyaHune— B nonepeyHoM HanpaeBneHnn LWMPUHY MOMOCHI, 3aMILAEMON Kene3o6eTOHHbIMU
nnuTamu, crnegyet npuHaTb He meHee 3 DN. Ha atux yyactkax 6eTOHHble NnuThbl criedyet ynoxuTe Ha rmy6ude 0,5 m un
3acbinaTte FPYHTOM A0 YPOBHS Bepxa TPaHLLew.

10.3.11 PaccTosiHne mexay napannensHelMu Tpybonposogamuy Ha ydacTKax X nepexofoB Mo, XXeneaHbl-
MW 1 aBTOMOBUNBHBLIMY Aoporamu criedyeT HasHauaTb MCXOASA U3 FPYHTOBBIX YCIIOBWUI U YCITOBUIA NpOU3BOACTBA
paboT, HO BO BCEX Cryyasix 9TO paccTosiHUe A0MKHO OblTb HE MEeHee PacCTOAHUN, NPUHATBLIX NPY MOA3EMHOM
npoknagke TpybonpoBoAos.

10.3.12 NepeceveHre TpybonpoBOAOR € peNbCOBLIMM My TAMU AMeKTpUdULMPOBaAHHOIO TpaHenopTa nog cTper-
KaMu 1 KpecTOBMHaMU, a TakKe B MecTax NpMcoeaMHEeHUs K penbcam oTcachiBalowwmx kabenei He gonyckaeTcs.

10.3.13 MyUHV1MansHoe paccTosiH1e NO ropu3oHTanW B CBETY OT NoA3eMHOro Tpybonposoaa B MecTax ero
nepexoda vepes xenesHole Jopory 06LLen ceT OMKHO NPUHAMATLCS, M:

- [0 CTPEenoK U KPECTOBUH XEeNe3HOAOPOKHOro NyTh 1 MECT NpUcoeanHEHUs oTcackiBaloLmx kabenen k
penbcam aMeKkTpugrLnMpoBaHHbIX XXenesHbix gopor — 20;

- 00 Tpy6, TOHHENEeN 1 OPYrMxX UCKYCCTBEHHBIX COOPYXXEHWIA Ha xeneaHbix goporax — 30 (ans razonpoBo-
aos — 100).

10.3.14 MonoxeHwe Tpybonposoaa B pyTNsApe A0MKHO BbiTh 3ahMKCMPOBaHO MO Bcel AnvHe nepexoga
OMOPHO-LIEHTPUPYIOLLMIM YCTPOKCTBAMU C AUSNEKTPUYECKM NOKPLITUEM, 0GEeCreHMBalOLLIMMM COXPAHHOCTL U30-
NALNOHHOTO MOKPLITUA TPY6.

10.3.15 Mpw npoknagke B chyTnsipe Tpybonposoaa ¢ NonoXuUTensHON TemnepaTypoii TpaHCNopTUPYEeMOro
npoaykTta B paitoHe pacnpoctpaHeHus MMI™ HeoBxoamMmo npeaycmaTpusaTh MEPONPUATUS, UCKITHOUatOLLME pac-
TenneHue rpyHTa (Tensnonsonaumns dytnapa, ycTpoicTBO ABYX BbITSKHBIX CBEYel, TepMocTabunusaTtopsl 1 ap.).

10.3.16 Mpoknaaky MeTooM MUKPOTOHHENNPOBaHNSA credyeT NPUMEHATb Ha nepexoaax, Ha KoTopble pac-
MPOCTPaHATCA OrpaHUYeHUst No npuMeHeHuto crnocoba Mb.
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10.3.17 Mpu npoeKTUpoBaHUN U CTPOUTENBLCTBE NEPEX0A0B TPy6oNPoOBOAOB METOAOM MUKPOTOHHENNPOBA-
HWA cneayet n3beratb yHacTKOB NepeceyeHnii akTUBHbLIX TEKTOHUHECKUX Pa3noMOoB.

10.3.18 Ha nepexoaax yepes aBTOMOBUINbHbLIE U XKene3Hble Aoport Tpy6onposoaoBs, TPaHCNOPTUPYHOLLIUX
cepoBogopoacoaepXKaLLme XMOKoCTU, criegyeT npegycMaTpuBaTh FepMeTUHHYIO 3aKPbITYIO APEeHaXKHYI0 cucTe-
MY AN MOSHOMO CrvBa 3TUX XKUAKOCTEMN.

10.3.19 Ha npomMbIcrioBbIX aBTogoporax, obecnevmBaioLLmx Npou3BoACTBEHHbIE CBA3N MEXAY MECTOPOX-
AeHusIMKY, a TakkKe Ha oporax BHYTPU MeCTOpOXKAEHUs], MPU HEBO3MOXHOCTU NoA3eMHOro cnocoba npoknaaku
Tpy6onNpoBOAOB 13-3a CIIOXKHOCTK 0becneyeHmst HeobxoguMMOoro TeMnepaTypHOro pexxuma cuctembl «Tpybonpo-
BOA—TPYHT» BO3MOXXHO NPYMEHeHNe BapuaHTa nepeceveHnsi B BWAe MOCTOBOro nepexoaa aBToopory yepes
acTakagpl Tpy6onpoBOAOB € y4ETOM UX NPOKNaAKu B 3awmuTHOM dyTnsape. MNpy aToM 3a30p Mexay HA30M NnposneT-
HOro CTPOEHUs1 U BepXHei TOUKoW acTakafbl AoskeH bbiTb He MeHee 0,50 M, paccTosiHue A0 OMop MOCTOBOIO
nepexoaa oT OMop acTakaAbl AOSKHO COCTaRNATL He MeHee 3,00 m.

11 Harpysku n Bo3gencTBua

11.1 PacueTHble Harpysku, BO3AENCTBUS U X COYETAHNS AOMKHbI MPUHUMATLCA B COOTBETCTBUU € TpeboBa-
HUAMK cBoAa Npaswn, yTeepxaeHHoro MuHpernoHom Poceum [19].

Mpw pacyeTe TpyboNpoBOAOB CrieayeT yunThiBaTb HAarpy3ku 1 BO3AENCTBUSA, BO3HUKaOLLME NPU X COopy-
XEHWUU, ncnbiTaHum 1 akennyataumun. KoadhuumeHTbl HaAEeXHOCTU Mo Harpy3ke cnegyeT NpUHUMATL COorfiacHo
JaHHbIM Tabnuusl 11.

11.2 MNpw pacyeTe 3NeMEHTOB MPOMbICIIOBOrO Tpy6onpoBoaa Ha NpoYHOCTL pabodee aasneHue p, MMa,
MPUMEHSIETCA B coMeTaHUM € KO3GDULIMEHTOM HAAEKHOCTY MO BHYTPEHHEMY AaBNEHUIO Yy, B BUAE NPOU3BEAESHMUA
Yp'P, KOTOpPOe NpeAcTaBnseT coboi pacyeTHoe AaBneHve.

3HaveHue koadbdrLMeHTa HaAeKHOCTU Mo BHYTPEHHEMY AaBfieHWo AonyckaeTcs NpUHUMATEL MeHee 3Have-
HWS1, ykasaHHoro B Tabnuue 11, npy cooTBETCTBYOWEM 060CHOBaHUN B 3aBUCUMOCTM OT CUCTEMbI PETYSIMPOBAHUS
BHYTPEHHEero AaBneHus.

MpumMeyaHune— B ka4yecTBe pacHeTHOTO AABNEHNS B NPOMBICNIOBLIX TPyBOnpoBoaax criegyeT NpuHMMaTh:

- ansi TpyOoNpPOBOAOB, 3aWMILEHHBIX NPedoXpaHUTENbHBIM KNanaHoM, — AABIIEHWE HACTPOMKU KnanaHa;

- ansa Tpy6onpoBoAoB, He 3alWMWEHHBIX NPEAOXPaHNUTESNbHBIM KIanaHoM, — MakcumarbHO BO3MOXHOE AaBrie-
HUe MCTOYHMKA AaBreHusl (KOMNpPeccopa, Hacoca, CTaTUYeckoe AABMEHNE HA YCTbe CKBAaXMHLI U T. 4.).

11.3 HopmaTtuBHbIe BeCOBbIe Harpy3kv onpegensioTcsi ¢ y4eToM Beca Tpy6, TpaHCnopTUpyeMoro NpoayKTa,
NPOTUBOKOPPO3UOHHOIO, TEMNITOU3ONALIMOHHOIO U YTSDKENSIOLLEro NOKPLITUI, a Talkoke Beca rpyHTa 3acbinku.

MoroHHbIe BECOBLIE HArpy3ku onpeaensoT Ans:

- coBCTBEHHOTO Beca TpY6bl, qy,q, MH/M, No chopmyne

Qugt = 7,8510A-g; (11.1)
- Beca U30JISILMOHHOTO (MPOTUBOKOPPO3NOHHOIO) MOKPLITUS, Gj,s, MH/M, no dopmyne
Gins = %10 - (D5 D) Yins - 9, (11.2)
Djps = D + 2+t (11.3)
- Beca TemnmnousosIsILMOHHOTO Cnos, ¢y, , MH/M, no hopmyne
Gep. =510 - (DZ,. ~Dfs) Yep. (11.4)

Dt.p. =D+ 2't,‘ns +2- tt,p.; (11 5)

- Beca nepekaunBaeMoro rasa, gy.s, MH/m, no chopmyne

_ n.g‘pa 2
9oes =4 R, z .7, Di (11.6)
D, =D-2t,,, 117
nom:
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ANA NPUPOAHOro raza JoNycKaeTCsl BbIYMCSATL MOrOHHbI BeC No NpubrivkeHHon dopmyne
2 2,
Qgas =10° - p - Df; (11.8)

- Beca 3anornHswolLlero TpybonpoBoa koHAeHcaTa (Mpy BOSMOXHOM ero obpasoBaHun), Geong, MH/M, No

dopmyre
n-Df
4 ’

Qeoond = 10_6 “Yeond ~ 9 (119)

- BbITankuearoLLeln cuibl BoAbl 47151 MOTHOCTLIO MOrPY>KEHHOTo B Body Tpybonposoaa npy 0TCYTCTBMN Tede-
Hua Boaekl, g, MH/M, no dpopmyne

2
4y =10 -y, g =2, (11.10)

rme A — nnouaas nonepeyHoro cedeHus Tpy6bsl (cTani), M2

g — ycKopeHue cBoBOAHOro naaeHus, m/c?;

D  — pwametp TpyGonpoBoda HapyKHbIN, M;

D;,s — avametp TpyGonpoBoaa ¢ yH4eTOM Crosi U30MALMOHHOTO (MPOTUBOKOPPO3UOHHOIO) NMOKPLITHS, M;

Yins — MNOTHOCTb U3OMSALMOHHOTO MOKPLITUSA, KI/MS;

tns — TOINLLMHA CNOsl M30MALMOHHOTO NOKPbITUSA, M;

tip. — TOMNLMHA CIIOA TEMIOUIONALAN, M;

Dy, — AviameTp TpyGOMpoBOAa C y4ETOM CIOEB U30SIALMOHHOTO MOKPLITUS W TEMION3ONALMY, M;

Ytp. — MIOTHOCTb TEMIIOM3ONALMOHHOTO MaTepuana, kr/m3;

p, — abconoTHoe JaBneHuWe rasa B razonposoge, MMa;

R, — rasosas noctosHHas, [x/(krK);

Z  — ko3thhMUMEHT CKUMaAEMOCTU ra3a;

T, — Temnepartypa (abcontoTHas) rasa, K;

D; — BHyTpeHHUI AnameTp Tpybonposoaa, M;

tom — TOMNLUUHA CTEHKMN TPYGbl, HOMUHaNbHasRA, M;

Yeond — MNOTHOCTL KOHAEHCATa, Kr/M>;

Dy, — HapyxHbIA AgnameTp TpyGbl C y4eTOM U30NALUMOHHOIO NOKPLITUA U (DYTEPOBKU, M;

Yw — MNOTHOCTbL BOABI C yHETOM PAacTBOPEHHbIX B HEll conel, Kr/m3.

Ta6nwuua 11 — Harpy3ku u Bo3geicTBUSI HAa NPOMBICNOBLIE TPYGONpoBoab!

Cnoco6 npoknagku
Xapaktep Tpybonposoaa KosdbebMumenT
Harpy3soK u Harpyska u Bosgencreue . HaneXHOCTU No
BO30ENCTBUIA MOASEMHbIM, . :lar aKe
Ha3eMHbIA HaA3eMHbI pyske ¥,
(B Hacbinu)
Macca (cobcTBeHHbIN BEC) TpybonpoBoaa u + + 1,10 (0,95)
06ycTporcTB
Bo3apencteue npegeapuTenbHOro Harnps- + + 1,00 (0,90)
MocTosiHHbIE XeHusi Tpy6onposoaa (ynpymi n3mb n ap.)
laBnenue (Bec) rpyHTa + - 1,20 (0,80)
Mmapoctatuueckoe AaBneHwe BOAbI + - 1,00
BHyTpeHHee aaBneHve ans Tpybonpoeoaoes, + + 1,10
TPaHCNOpPTUPYIOLWMX ra3oobpasHbie NpoayKTbl
BpemeHHble p prvpylowy P poRy
AnvTEnbHEIE BHyTpeHHee faBneHwe ansa Tpybonpoeoaoe, + + 1,15
TPAHCTNOPTUPYIOLMX XUAKUE NPOAYKTbI
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Tab6nwuya 11 — Harpyskn 1 BO3OeiicTBYs HA NPOMbICIIOBLIE TPYGONpoBOak!

Cnoco6 npoknagku
TpybonpoBoga
Xapakrep pyoonpoeoL KosdduumenT
Harpysok u Harpyska u BosgeiicTBue .
BOS,EI,peyIZCTBI/IIZ py al NOA3EMHbI, HALEXHOCTU Mo
Ha3eMHbIN Haf3eMHbIi Harpyske v,
(B Hacwkinu)
Macca npogykra unm sogbl + + 1,00 (0,95)
TemnepaTypHble BO3QeNCTBURA + + 1,00
BpemeHHble patyp A
uTenbHbIE . .
An BosaencTeust HepaBHOMEpPHbIX gedopmaumn + + 1,50
rPyHTa, HEe COMpPOBOXAAOWUNECA U3MEHEHMEM
€ro CTPyKTypbl
CHeroBas Harpyska - + 1,40
BeTtposas Harpyska - + 1,20
lononepHas Harpyska - + 1,30
KpaTko Harpy3ka, Bbi3biBa€Mana MOPO3HbIM pac- + _ 1,20
p TPECKMBaHUEM IpyHTa
BPEMEHHbIE
Harpy3ku n Bo3gencTeuns, BOHMKAIOWME Npun + + 1,20
NPOIMyCKe OUYNUCTHBIX YCTPONCTB
Harpy3ku u Bo3geicTBus, BOHMKAIOWME Npur + + 1,00
ucnbiTaHum Tpy6onpoBoaoB
BosagelicTBue ceneBbiX MOTOKOB U ONOM3HEN + + 1,00
BoapgelicTBue pgedopmauuii 3eMHON MOBEp- + + 1,00
XHOCTW B panioHax ropHbiX BbIpaboToOK M KapcTo-
BbIX panoHax
BosgerictBrne gedopmauuin rpyHTa, conpo- + + 1,00
OcoBbie BOXJAIOLLMXCH U3MEHEHNEM €50 CTPYKTYPbI (Ha-
npumep, gedopmaunsi NPOCagoHHbIX IPYHTOB
npy 3amMaqvMBaHuM UMM BEYHOMEP3IbIX TPYHTOB
npu oTTamBaHum)
BosgencTteusi, Bei3biBaeMble Pa3BUTUEM CO- + - 1,05
NNEHINIOKLUMOHHBIX U TEPMOKapPCTOBLIX NPOLECCOB

MpumevyaHnwns

1 3Hak «+» 03Ha4aeT, YTO Harpy3kn U BO3OEWCTBUSI YUUTLIBAIOTCH, 3HAK «—» — HE Y4WUTLIBAIOTCA.

2 3HaveHus1 koahMLMEHTOB HAOEXKHOCTU MO Harpy3ke, ykasaHHble B ckobkax, criefyeT NpuHUMaTh Npu pacqe-
Te Tpy6onpoBOAOER Ha O6LLYIO YCTOMYMBOCTE M YCTOMUYMBOCTL NMONOXEHWSA, @ Talkke B APYIMX CryyasiX, Koraa yMeHbLue-
HVe Harpysku yxyawaet ycrnoBusi paboTbl KOHCTPYKLMN.

3 MnotHoCTb BOALI crnegyeT NpYHUMATh C YYETOM 3aCONEeHHOCTU U Hanmuymsl B HEW B3BELLEHHbIX YacTul,.

4 Korga no ycrnoBusiM UCMbITAHUSI, PEMOHTa WUIM 3KCNIyatauum B TpybonpoBoAax BO3MOXHO MOINHOE WK Yac-
TUYHOE 3anonHeHWe BHYTPEeHHeN MONocTu BOLOW MNWU KOHAEHCATOM, criedyeT yunTbiBaTb U3MEHEHWUs1 Harpysku ot
Beca npoaykra.

MprumedvaHue — [py NpoekTUPOBaHUM TPYGONPOBOAOB Ha Yy4acTKaxX MNEpPEexOdoB, CMOXEHHbLIX MPYHTamu,
KOTOpble MOryT MeperTM B XWOKO-NINACTUYECKOE COCTOsIHWE, MPU OMnpedeneHny BbiTankuBalowen cunbsl cregyet
BMECTO NIMOTHOCTM BOAbI NPUHUMATE MITOTHOCTb PA3XKIKEHHOIO IPYHTA, OMNPeaesiieMyio no AaHHbIM W3bICKaHW,
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11.4 HopMaTu1BHyYIO MOroHHY0 BETPOBYHO Harpysky Ha OAWHOUHbIA Hag3eMHbI TPYBONPoBOA G yng, MH/M,
BbIMUCAOT KakK rOpU3OHTasbHYIO HarpyaKky oT CTaTU4ecKoro AeicTems BeTpa no hopmyne

Quina = (s + ) - Dt.p.s (11.11)

rde §s — HopMaTuBHOE 3HauyeHWe CTaTUYEeCKON cocTaBrnsitollell BeTpoBoi Harpysku, MIMa, onpegensemoe
cornacHo ceody npaswun, yreepxaeHHoMmy MuxpernoHom Poccuu [19];

gy — HOpMaTMBHOE 3HAYeHWe OUHaAMUYECKOW COCTaBMsiOLLEl BETPOBOW Harpyaku, MIMa, onpegensemoe

cornacHo ceody npaswn, yTeepxaeHHoMy MunpernoHom Poceum [19], kak Anst coopy>KeHui ¢ pas-
HOMepHO pacnpeaerieHHoR MacCol 1 MOCTOSIHHOM XKECTKOCTbIO;
D¢, — nvameTp Tpy6oMnpoBoaa C yHeTOM ClOeB U30NSALMOHHOIO MOKPLITUA 1 TEMNIOU3ONSALMM, M, onpeaenst-
emblii no popmyne (11.5).
11.5 HopmaTuBHYO NOrOHHYIO BEPTUKANbHYHO HArpy3Ky Ha Hag3eMHbI TpybonpoBog OT Beca cHera unu
obnegeHeHus g, ;, MH/M, BeluKncnsitOT No hopmyne

Gs; = max {qs g (11.12)

roe gs— MoroHHas Harpyska oT cHera, MH/m;
g; — MoroHHas Harpyska oT obnegeHerusi, MH/m.
Harpysky oT cHera g5, MH/M, BelMucnsitoT no dopmyne

g5 = C°5yDy, (11.13)

rae C° — koadbduUMeHT nepexoda OT Beca CHEroBOro NokpoBa Ha eduHWLY NOBEPXHOCTY 3EMIN K CHEroBOA
Harpyske Ha equHULY NoBepXHOCTU TpyBonpoBoaa, KOTOPbIA NpUHUMAaEeTCs pasHbiM 0,4 ANst 0AMHOY-
HO NPOKIadblBaeMoro TpyGonposoaa;
Sg — HOpMaTMBHOE 3HaueHWe pacrpeaeneHHoro Beca CHeroBoro nokposa, Ma, npHMmMaeMoe cornacHo
cBogy npaswn, yTeepxaeHHoMmy MuHpernoHom Poccun [19];
D;,, — AvameTp TpyBonpoBoAa ¢ y4eTOM CMOEB U3ONALMOHHOTO NOKPLITUS W TEMNOUIONALMA, M.
Harpyaky oT BoamMoxHoro obrnegeHeHus Tpybonposoaa g;, MH/M, BeluncnstoT no dopmyne

q;=1,7102b -D,,,, (11.14)

rae b — TornwmHa cnos rononega, M, NpUHUMaeMasi CornacHo ceogy npasun, yTBepxaeHHoMy MuHperuo-
Hom Poccum [19];
D;,. — AvameTp TpyBONpoBOAa C y4ETOM CMOEB USONALMOHHOTO NOKPLITUS U TEMIIONSONALMA, M.

11.6 TemnepaTypHIii Nepenad B MeTasn e CTeHoK Tpy6 cregyeT MPUHUMATL PAaBHLIM pasHULLE MeXAay Makcu-
MasbHO UM MUHUMAIBHO BO3MOXHOW TEMMNEPaTYpPOI CTEHOK B NpoLiecce aKernyaTauum U HauMeHbLUen Unu Hau-
6onbluei TeMnepaTypol, Mpu KOTopoii chmKkeupyeTcs pacyeTHasi cxeMa Tpybonposoaa (CBapyBaroTCA 3axXnecTsl,
NpvBapuBaoTCA KOMMEHcaTopkI, NPON3BOAMTCA 3ackinka Tpy6onposoaa U T. ., T. €. koraa hUKCUpYeTCa nosoxe-
HWe cTaTnyeckn Heonpeaenumol cuctembl). Mpu aToM oMyCTMMBIM TeMnepaTypHbI Nnepenag aAnsa pacyerta ban-
NacTMPOBKK M TeMMepaTypbl 3aMblKaHUsi OMMKEeH ONpeaensaTbCs pa3aenbHO ANs yHACTKOB pasnnyHbIX KaTeropuii.

11.7 MakcymanbHyo UM MUHUMAarneHYH TeMnepaTtypy CTEHOK Tpy6 B npoLiecce akcnnyartauum Tpybonposo-
Aa crnegyeT onpeaensiTs B 3aBUCMMOCTM OT TeMNepaTypbl TpaHCMopPTMPYEMOro NpoayKTa, rpyHTa, HapyXHOro BO3-
Ayxa, a Takke CKOPOCTM BeTpa, CONTHEYHOR paamauum 1 TENOBOro B3aMMoaeincTeusl Tpy6onpoBoaa ¢ okpyKato-
e cpeaon.

MpuHATLIE B pacyeTe MakcMMaribHasi ¥ MUHUMansHas TemnepaTypbl, PY KOTOPbIX huKcUpyeTcs pacyeTHas
cxema Tpybonposoga, MakcmManbHo 1 MUHUMasbHO AoMyCcTMMas TeMrepaTypa npogyKTa B Tpybonposoae A0MmkK-
Hbl YKa3bIBaTbLCS B MPOEKTE.

11.8 Mpu pacueTe Tpybonposoada Ha NPOYHOCTL U YCTOMYUBOCTL M BbiBOpe TUMa M3onauun cneayert yuuTbl-
BaTb TeMnepaTypy npogyKTa, nocTynaroLiero B TpybonpoBoa, 1 ee n3meHeHue no giivHe Tpybonposoaa B npo-
Liecce TpaHCropTUPOBaHWs NpoayKTa.

11.9 HanpspkeHus oT ynpyroro nsrnba crieqyeT yunTbiBaTh Npy NpoBepKe NpoYHOCTM Tpybonposoaa.

11.10 ns HagseMHbIX TpyBonpoBogoB., nogsepratoLwmnxest nponycky BTY, pekomeHayeTcsa AONONHUTENBHO
NPOU3BOAUTL pacyeT Ha AuHamuyeckue Bo3gencTemns ot BTY.

11.11 Harpysku 1 BO3AeiCTBYSA, CBA3AHHbLIE C 0CaZKaMU U MyYEHUSIMU FPYHTA, OMNOM3HAMU, NepemeLLieHeM
orop U T. A., BOMKHbI ONpeaenaTLCA Ha OCHOBaHUM aHanNnsa rpyHTOBbLIX YCIOBUI U UX BO3MOXHOMO U3MEHEHUS B
npoLecce CTPOUTENLCTBA U 3KCMyaTaummn Tpybonposoaa.

11.12 Ans Tpy6onpoBoao., NpoknagasbiBaeMbiX B CEACMUYECKUX paitioHax, pacyeTHast UHTEHCUBHOCTL BO3-
MOXXHbIX 3eMNEeTPSICeHWI ONSA pasnYHbIX y4acTKOB TpybGOoMNpoBOAOR onpeaensieTcsi CornacHo csoay npasun, yT-
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BepxaeHHoMy MuHpernoHom Poccum [20], no kapTam celicMUYecKoro paioHUPOBaHWSA U CMIUCKY HaceneHHbIX
NYHKTOB, pacnosioXeHHbIX B CENCMUYECKMX palioHaXx, C y4eTOM AaHHbIX CEMCMOMUKPOPaRoOHUPOBaHUS.

11.13 MNpw npoBeAeHUN CENCMUYECKOro MUKPOPatoHUPOBaHUS HEOBXOAUMO YTOYHUTL AaHHbIE O TEKTOHUKE
paitoHa B0oNb BCEro oracHoro yyacTtka Tpacchbl B Kopyaope, rpaHuLbl KOTOPOro OTCTOAT OT Tpybonposoaa He
MeHee YyeM Ha 15 km.

11.14 PacueTHast UHTEHCUBHOCTb 3eMITETPSICEHUSI AJ151 HA3EMHBIX U HaA3eMHbIX TPY6ONpoBOAOB Ha3HavaeT-
cAa cornacHo csoay npasur, yTeepxxaeHHomy MuHpernornom Poccum [20].

PacueTHyto celicMUUHOCTL ANnst NoA3eMHbIX TPY6oNpoBOAOB U NapaMeTpbl CECMUYECKUX KorlebaHui rpyH-
Ta HasHavaloT 6e3 yyera 3arnybneHus TpybonpoBoaa Kak Ansi Coopy>XXeHWU, pacnofNoXeHHbIX Ha MOBEPXHOCTH
3eMnu.

11.15 Ha yyacTtkax Tpy60onpoBoAoB, NPUMbIKaOLLMX K CKBaXKMHAM U KYCTaM CKBaXKWH, MOXET AeACTBOBaTb
Unu yCTbeBOE AaBNeH1e AuHaMu4eckoe Py, ,, U YCTbeBOE AaBMeHUe CTaTuieckoe Py B 3aBUCUMOCTU OT PeXu-
Ma oTHopa coaepP>XKUMOro CKBaXUHbI. [nst aTMX y4acTKoB Tpy6onpoBoaoB BenuyMHa paboyero gaBneHns p Aosk-
Ha NPUHUMATLCA U3 YCIOBUA MakcuMyMa ABYX BeNUUUMH max {Py,,; Py /Ys}, rae Yz, — ko3 hULIMEHT HaexHOCTH
no BHYTPEeHHeMY AaBneHuio, onpeaensieMbIii cornacHo faHHbIM Tabnuupl 11. MonyveHHoe U3 3Toro ycnoeus 3Ha-
YeHue paboyero gaeneHust AOIHKHO UCTONb30BaTLCS NPpU onpeaeneHU TONLWMHbLI CTEHKN TPyObl M NpY Ha3Have-
HWW BENWYUHBI UCNBITATENBLHOTO AABMEeHWs AN paccMaTpuBaeMoro ydactka Tpybonposoaa.

12 PacyeTt Tpy60nNpoBOAOB Ha NPOYHOCTb U YCTOMYUBOCTDb

12.1 HopmatuBHbIle 1 pacuyeTHble COMPOTUBIIEHUA MaTepuana Tpy6 u coeaguHUTenbHbIX AeTanen

12.1.1 MNMpw onpeaeneHn HanpsbKeHWn 1 B pacyeTax Tpy6onposoAos Ha NPOYHOCTE U YCTOMUMBOCTL HEOO-
X0AMMO MPUHUMAThL criedytoLlue 3HaveHVs husndeckux xapakTepucTuk Matepvana Tpyo U coeauHUTENbHbIX Ae-
Tanew (B ynpyroi obnactv pabotel Matepuana Tpyb):

- MoAynb ynpyrocTu E, pasHbim 206000 MIMa;

- koadbpuumeHT MyaccoHa Py pasHbiM 0,3;

- k03athPULIMEHT NIMHEVHOTO PaCLLINPEHNst o paBHbIM 1,2-107 (°C)’1.

12.1.2 Mpw aHannae HOC noasemHoro TpybonpoBoaa B NpoLiecce ero yKNaaky U akcnnyaTauuu cnegyet
Y4UTBLIBATB YNpYro-niactuyeckve csoicTea MaTepuana Tpy6. B atom cnyyae mogynb Aecdopmauun 1 koacbduum-
eHT nornepeYHoi gedpopmaLmm cregyeT onpeaensTb B COOTBETCTBUM € AnarpamMmmoi AecdopMrpoBaHus maTtepuana
TpYG B 3aBMCUMOCTU OT YPOBHS 3KBUBANEHTHBIX HAMPSBKEHUIA (MHTEHCUBHOCTU HAMNPSPKEHUIA).

12.1.3 3HadyeHVs HOpMaTUBHBIX CONPOTMBNEHWA MaTeprana Tpy6 1 CBapHbIX coeanHEHUA — HOPMaTUBHOTO
npegena Teky4ecTu 1 HopMaTUBHOTO Npeaena NPoYHOCTY (BPEMEHHOIO CONPOTUBNEHUA) CTann — cneayeT NpuHu-
MaTb Mo yKasaHHbLIM B poeKTe cTaHAapTam u TY Ha Tpy6bl U coeguHUTENbHbIE AeTanu.

12.1.4 MNpw onpegeneHn pacHeTHbIX CONPOTUBIEHUIA B HACTOsILLLEM CTaHAapTe UCNOMb3yeTCsl cUCTEMA KO-
adhpmumeHToB HagexHocTu cornacHo FOCT P 54257.

12.1.5 Pacy4eTHble COMpOTUBIEHNS PACTSKEHMIO (CKaTWio) Mo NpodHocTK R, 1 Mo TekydecT R, MaTepuana
Tpy6 Ans TpybonpoBoAoB, TPAHCNOPTUPYIOLLMX NPOAYKTHI, HE coaepXallue cepoBodopoda, crneayeT onpeae-
NATb no hopmynam:

R=_Yd . 5.
Y Ymu Yn Ou (12.1)
_ Ya .
R, = T— Gy, (12.2)

roe vy, — KoadhcpuumeHT yernosuii paboTsl Tpybonposoaa;
Yy — KO3pPULIMEHT HaAEXHOCTU No MaTepuany Tpyb Npu pacyeTe Mo NPOYHOCTY;
Ymy — KO3DULMEHT HAAEXHOCTM MO MaTepuary Tpy6 npu pacyeTe Mo Teky4ecTu;

Yn — KoatbpUUMEHT HaaeXHOCTV Mo OTBETCTBEHHOCTM Tpybonposoaa;

0, — HopMaTUBHOE COMPOTWBIIEHVE MaTeprana Tpyb v cBapHbIX COeAUHEHUIA — HOPMATMBHII Npeaen NpoY-
HOCTU (BpeMeHHoe conpoTueneHue), MlMa;

6, — HOpMaTWBHOE COMPOTUBNEHWe MaTepuarna Tpy6 v CBapHbLIX COBANHEHWUA — HOPMATUBHLIA Npeaen

Tekyyectu, MMa;
12.1.6 KoathdpuLiMeHT HagexHoCTV Mo 0TBETCTBEHHOCTM TPYBOMPOoBOaa Y, CneayeT NpuHuMaTh pasHbimM 1,10,
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12.1.7 KoathbmumeHT HagexxHOCTU No maTepuany Tpy6 npu pacyeTe Mo nNpoYHOCTU ¥y, cneayeT NpuHuMaTh
B 3aBUCUMOCTM OT XapaKTepUCTUK Tpy6 cornacHo AaHHbIM Tabnuupl 12.

Tabnuuya 12 — 3HaqeHus koachduLMeHTa HAaAEXHOCTU No maTtepuany TPy6 Yy

Ne Ne

/ XapakTtepuctuka Tpy6 3HaueHue vy,
n/n

1 CeapHble TpyObl U3 CTann KOHTPONUPYeMOl NPOKaTKN U TEPMUYECKMN YIPOYHEH- 1,34
HbIX TPY6, N3rOTOBMEHHBIX ABYXCTOPOHHEW 3NEKTPOAYroBoON CBapKOW nopg, hrocom
NoO CMNOLWHOMY TEXHONOIMHYECKOMY LWBY C MWHYCOBBIM AOMYCKOM MO TOMLWMHE CTEH-
kM He 6ornee 5 % u noaBeprHyToIX KOHTponto B o6veme 100 % Ha CnnowHOCTb
OCHOBHOIO MeTanna u CBapHbIX COeAVHEHUI HepaspyLwalowWwmyMm MeToAaMM

2 CeapHble Tpybbl U3 HOPMANU3OBaHHON, TEPMUYECKU YNPOYHEHHOI CTarnu U cTa- 1,40
NN KOHTPONUPYEMOW MPOKATKN, U3rOTOBMNEHHbIX ABYXCTOPOHHEN 3MeKTpOAyroBomn
CBapKoW noa hnocom 1 NoaBeprHyTbiX KOHTponto B 06veme 100 % Ha cnnowHoOCTb
OCHOBHOTO MeTarsna U CBapHbIX CoeaAuHEeHWI Hepaspywawmvmm metogamu. [ns
Tpy6 GecwoBHbIX, NOABEPIHYTLIX KOHTPONo B o6beme 100 % Ha CnnowHOCTb Me-
Tanna HepaspywarwwmMm metogamu

3 CeapHble Tpybbl, U3FOTOBNEHHbIE ABYXCTOPOHHEW 3NEKTPOAYroBON CBAPKON nop, 1,47
cniocom n nogeeprHyTole KOHTponto B o6beme 100 % cBapHbIX COeaUHEHWIA He-
paspywatowmmmn metogamu. [ns cBapHbiX TPyO, W3rOTOBMNEHHbIX 3NEKTPOKOHTAaKT-
HOW CBapKOW TOKaMMn BbICOKOW 4acTOTbl, CBapHble COeANHEHUA KOTOPLIX TEpMUYEC-
kv 06paboTaHbl U MoABEPrHyThl KOHTponio B obveme 100 % Hepaspywalwmmm
mMeTogamm

4 Mpoune GecwoBHble N cBapHbie TPyObI 1,55

12.1.8 KoadhprumeHT HaaexxHoCTM o MaTepuany Tpy6 npu pacyeTe Mo TEKYYECTU Yy, crneayeT NpuHuMaTh
paBHbIM 1,15.

12.1.9 3HaueHus koaddmumeHTa ycrnosui paboThl v, 4Nt TPYOONpOBOAOB, TPAHCMIOPTUPYHOLLIMX NPOAYKTI,
He codepXallue cepoBoaopoaa, cneayeT MPpUHUMAaTL B 3aBUCUMOCTU OT KaTeropum yyactka corfiacHo AaHHbIM
Tabnuubl 13.

Tab6bnwuuya 13 — 3HadeHuns koacbdmumeHTa ycnosur paboTtel Tpybonpooga (ans
TpybonpoBOAoB, TPaHCMOPTUPYIOWMX NMPOAYKTHI, HE COAEpXKalyme CcepoBOAOpoaa)

KoadduumueHT ycnosuit pabotbl

Kareropus yvactka tpy6onpoBona Tpy6onposoaa v,

H 0,921
Cc 0,767
B 0,637

12.1.10 Pac4eTHoe conpoTuBneH1e pacTsbkeHuio (CkaTuio) o TekydecTn R, Matepuana Tpy6 ans Tpy6o-
NpoBOAOB, TPAHCMOPTUPYIOLLIMX CepoBOAOpOACcCoAepXKaLLMe NPOAYKThI, crieqyeT onpeaensaTthb no dopmyne

R Yds

55 Yy An O (12.3)

rae Yqs — KoadbduumeHT ycrosuid paboThl Ans TpybonpoBoAOB, TPAHCTIOPTUPYIOLLMX CEPOBOAOPOACOAEPKALLIME
nNpoAayKThbI.
12.1.11 3HaueHus koachcpuLmeHTOB ycroBuii paboTtsl Tpybonposoaa v 4 Ans TpybonpoBoaoB, TpaHCnopTu-
pyloLmx ceposoaopoacoaepKalLme NpoAayKThl, cnegyeT NpUHUMaTh B 3aBUCUMOCTU OT KaTeropun yyacTtka Tpy-
GonpoBsoaa 1 cogepkaHusl cepoBoopoaa CornacHo AaHHbIM Tabnuupl 14.
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Ta6bnunua 14— 3HaveHna KoadbduLmMeHTa ycnoeunn paboThl TpybonpoBoda Yqs ANA TpybonpoBoAoB, TpaHCMOPTH-
pylowmx cepoBogopoacoaepxalyme npoayKTbl

Karteropus yyacrka CopepxaHue cepoBofopofa
Tpybonposoaa
HU3KOoEe cpefHee
0,820 0,767
C 0,767 0,637
0,637 0,510

12.2 OnpepgeneHue TONWUHBbI CTEHKU TPY6 U coeauHUTENbHbIX AeTanei

12.2.1 Tpy6onpoBoabl, TpaHCNOPTUPYIOLLUE NPOAYKTLI, He coaepXkallue cepoBogopoaa

12.2.1.1 PacyeTHas TonwuHa CTeHkn Tpy6bl £, MM, onpegenseTcs kak 6onbLuee n3 ABYX 3HA4YEHWI, Kax-
[0€ U3 KOTOPbIX 3aBUCUT OT HOPMATUBHBIX 3HAYEHUIA, COOTBETCTBEHHO, Npeaesia TEKy4ecTU U Nnpeaena npo4HoCTU
(BpemMeHHOro conpoTUBIEHNNA) MaTepuana Tpyo

ly=max {t,; {}. (12.4)
TonwuHa cTeHku, onpeaensaemMas no npeaeny Npo4HocTy, t,, MM, BeluucnsieTcs no dopmyne
Yf, P-D
t =P
u 2R, (12.5)
a ToNLMHa CTeHKW, onpeaernsiemMas no npegeny Tekydectu, I, Mm, BbluucnsierTcst no opmyne
g, P D
t, = 2R, (12.6)
rae p — pabouee gaBneHne, MlMa;
Y, — KO3PULMEHT HAAEKHOCTM MO Harpyske (BHYTpeHHeMY AaBNeHuto);
D — HapyXHbIi AnameTp Tpybbl, MM;

R, — pacyeTHoe conpoTuBneHre MaTtepuana Tpy6 no npouHocTn, MMa;
R, — pacueTHoe conpoTuBrieHne matepuana Tpy6 no Tekyvectu, MMa.
12.2.1.2 PacyeTHoe 3Ha4yeHue TOmMWKUHbI CTEeHKU TPybbl oKpyrnsieTcs B 60NbLUYI0 CTOPOHY € TOYHOCTLIO
0,1 Mm. B Ka4yecTBe HOMUHaNBLHON TOMLLMHEI CTEHKW TPyBbl cnegyeT B3ATb ykazaHHOe Bbiwe Unu 6auxanwee
BonbLuee 3HavYeHWe TOMLLMHbI CTEHKW MO UCMOoSb3yeMbIM B NPOEKTE cTaHAapTaM UM HLIM HOPMAaTUBHBLIM AOKY-
MeHTaMm Ha Tpybbl.
HomMuHanbHyto ToNLWMHY CTeHKW Tpyb cnegyeT NpuHUMaTh paBHoW He MeHee 1/100 HoMUHaNbLHOTo AnameT-
pa Tpy6bl, HO He MeHee 3 MM Ans Tpyb HoMUHanNbHLIM gnamMeTpoM 4o DN 200 BknNOUUTENBHO U He MeHee 4 MM
Aansi Tpy6 HoOMWHanbHbLIM AvameTpoM cBeite DN 200.
12.2.1.3 Kpome ToOro, pacHeTHas TOMLLMHA CTEHKU TPYObl AorkHA YAOBNETBOPATL TpebosaHUAM pasaena 13
B 4acTW HasHaYeHWUs ypOBHEN UCTIbITAaTeNIbHOMro AaBNeHNUs B BEPXHEN 1 HUKHEN ToYKaxX UCNbITbIBAEMOro y4acTka
Tpybonposoga.
12.2.1.4 YBenuyeHue TonNLWMHbI CTEHKN TPYBbl NO CPaBHEHUIO C PACHETHBLIM 3HaYeHUEM 13-3a KOHCTPYKTUB-
HOW CXeMbl NMPOoKNaaKvu Ans npurycka Ha Koppoauto AomkHo 6biTe 060CHOBaHO (Npy HEOHBXOAUMOCTN) pacHeToM.
B oTaenbHbIX criydasix gonyckaeTcs yauteiBaTh NpubasKy Ha KOMNeHcaumio KOppo3uoHHoro uaHoca B 0,1 mm/rog
Ans pacyeTHOro cpoka cry6bl Tpybonposoaa.
12.2.2 Tpy6onpoBoabl, TpaHCNoOpTUpYoLne cepoBOAOPOACOAepXKaLLne NPOAYKTLI
12.2.2.1 PacyeTHyo TONWUHY CTEeHKN Tpybbl TpybonpoBoaa, TpaHCNopTUpYoLero ceposoaopoacoaepKa-
LLe NpoayKThl, Ly, MM, cnegyeT BbIMUCASATL N0 hopMyne

Y, P-D
ty = 2Ry +C, (12.7)

rae R, — pacyeTHoe ConpoTuBIieHUe MaTepuana Tpy6 no npeaeny Teky4ecTu Ana TpybonpoBoaos, TpaHcnopTu-
pyloLmx ceposogopoacoaepallme NpoayKTel, onpegenaemoe no popmyne (12.3);
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C — pobaeka K TONLWMHE CTEHKU TpyGbl Ha 06LLYI0 KOppo3uto, onpeaensemas akcnepuMeHTansHo unu
pacHeToM UCXOAs U3 pacHeTHOM CKOPOCTU KOpPO3un TpyGHO cTanu B AaHHON cpeae ¢ y4eTOM Npoek-
TUPYeMbIX CPEACTB 3aLLUTbI (MHIMBUTOPLI KOPPO3UM, OCYLLKA ra3a, NPUMEHEHWNE 3aLLUTHBIX MOKPbLITUN
1 ap.), NPOEKTUPYEMOro Cpoka aKCnnyaTauum Tpybonposoaa.
[Mpy oTCYTCTBMM BO3MOXHOCTU ONpeAeneHnst CKopocTu o6LLEel KOpPOo3nUK Ha 3aaaHHOM 0B bekTe pacyeTHLIM
UM OMbITHBIM NyTem gonyckaeTcsl onpefeneHne 3HadeHust C Mo aHanorum ¢ Apyrumu, paHee 3anpoeKkTMpoBaH-
HbIMU 06bekTamu ¢ BNU3KUMK ycrnoBUsiIMK akcniyaTauum Tpy6. Bo Bcex cnyvasx gobaeka C gonkHa 6biTb He
MeHee 2 MM.
12.2.2.2 Bce nonoxeHns 12.2.1.2—12.2.1.4 oTHocATcA Takke K TpyGonposodam, TpaHCNOPTUPYOLLMM
cepoBogopoacoaepKaLlme NpoayKTbi.
12.2.3 OnpeaeneHue TonwuH cteHok COT
12.2.3.1 PacdeTHyto TonwmHy cteHku COT T, MM, cnegyeT onpeaenstb ANS:
a) TPOVHMKOBbLIX COeAUHEHWI MO:
1) meToauke, NnpuseaeHHol B npunoxeHun A, — ans T v TWC;
2) meToavKe, NpueaeHHol B npunoxenuun b, — ansa TC 6e3 ycunvsatwoLmx 31eMeHTOB;
6) 0TBOAOB (KPOME OTBOAOB XOSIOAHOMHYTbIX M BCTAaBOK KPUBLIX, U3rOTOBMEHHBIX U3 6ECLUOBHLIX UK 3NeKT-
pOCBapHbIX TPy B 32BOACKUX YCIOBUSIX UM HA Tpacce CTpoMTeNbCTa TpyGonposoaa), KOHUYECKUX NEPexoaos,
nepexoAHbIX Konew, 1 3arnyLiek no opmyne

Tﬁf = T] 'td, (12.8)

raemn — koddpdUUMEHT HecyLLel cnocoBHOCTU coeguHUTENBHON aeTanu;
ty — pacyeTHas TOSLWMHa CTEHKV YCIIOBHON TPy6Bbl, UMeloLLIe AnameTp U MaTepuan coeanHUTeIbHoM AeTa-
11, MM, onpegensieMasi B COOTBeTCTBUM € TpebosaHusaMu 12.2.1.1 (unn 12.2.2.1).
Pac4yeTHy0 TONWWHY CTEHKWN OTBOAOB XOI0AHOMHYThIX M BCTABOK KPUBbIX, U3rOTOBSIEHHBIX N3 6eCLUOBHbLIX
UK anekTpocBapHbIX TPy6 B 3aBOACKMX YCMOBUSIX UMW HA Tpacce CTPOUTeNbLCTBA TPYGONpoBoaa, cneayeT onpe-
AensiTb B COOTBETCTBUM ¢ TpebosaHuamm 12.2.1.1 (unun 12.2.2.1).

MpuMedaHue— TonwuHy CTEHKM NEPEXOAOB CrEAYET paccuMTbIBaTh No Gonbluemy anameTpy.

12.2.3.2 3HaveHus koabduLmeHTa HecyLel crocobHoCTM M crneayeT NPUHUMATL PaBHLIM:

- AN 0TBOAOB — COrNAacHO AaHHbIM Tabnuusl 15 B 3aBUCUMOCTU OT KpMBU3HBLI OTBOAA;

- ANd 3arnylek, nepexogHbIX koneu W Afs KOHWYEeCKUX NepexofoB C YINOoM HakrioHa obpa3yioLueit
MeHee 12°:n =1.

Tabnwuua 15— 3HaveHusn koabdULMeHTa Hecyllel cnocobHOCTU OTBOAOB

OTHOLLEeHWe paauyca KpUBM3HBI OTBOAA

Koadpduument Hecyweid cnocobHocTu oTBOfA 7
K €ro HOMWHANLHOMY AuameTpy

1,0 1,30
1,5 1,15
2,0 n 6ornee 1,00

12.2.3.3 TonlmMHa CTeHKN coeaMHUTENbHON AeTany, KpoMe OTBOAOB XONOAHOTHYTLIX U BCTABOK KPUBBIX,
N3roTOBSEHHBIX N3 OECLLOBHBIX NN 3/1EKTPOCBAPHbLIX TPYG B 3aBOACKUX YCSIOBUSIX UM HA Tpacce CTPOUTENbLCTBA
TpybonpoBoaa, AoSKHa ObITb HEe MeHee pac4eTHOM.

HoMuHansHas TorLmMHa CTeHKY AeTanu ycTaHaBnBaeTCs U3roTOBUTENEM C YHETOM TEXHONOrMYECKoro yTo-
HeHUA TOMLLMHbBI CTEHKW B NpoLiecce U3roTOBEeHUs AeTarnu 1 ornyckaeMblX MUHYCOBbLIX OTKITOHEHWUIA HA TOMNLLUHY
CTEHKW UCXOQHOM TPYOBbl U IMCTOBOTO NpoKaTa € OKpyrneHnem Ao 6nuxaniiein 6onbLuei TONWMHBI MO COOTBET-
CTBYIOLLMM CTaHgapTam unim TY.

HomuHanbHas TonWmMHa CTEHKWM OTBOAOB XOMOAHOTHYThIX U BCTABOK KPUBbIX, M3rOTOBMEHHBIX U3 BecLuoB-
HbIX UM 31EKTPOCBApPHBLIX TPYD B 3aBOACKUX YCIOBWSIX UM Ha Tpacce CTpouTenscTea Tpybonposoaa, yctaHaBu-
BaeTCs paBHON HOMWHANBLHOW TOMLLMHE MPSIMBIX TPYD, U3 KOTOPLIX U3rOTOBMEHbI AaHHbIE OTBOAbI.

MpumeyaHue— HomuHanbHas TOMWMHA CTEHKM COSAMHUTENBHON AETanm — He MeHee 4 MM.
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12.2.3.4 MnHWManbHas TOSLLMHA CTEHKM OTBOAOB XONOAHOTHYTHIX U BCTABOK KPUBbIX, U3FOTOBMNEHHbIX U3
HeCLUOBHbIX UMK 31eKTPOCBaPHbIX TPYD B 3aBOACKUX YCIIOBUSIX UMW HA Tpacce CTpouTenbCTBa TpyGonposoaa,
[AosmkHa BbITb B Npedenax MUHYCOBOTO NpeaesibHOro OTKIMOHEHWS! HA TpyObl, U3 KOTOPBLIX OHU U3rOTORIEHSI.

12.2.3.5 TonLumHa KpOMKM Nog CBapKy COeAMHUTENbLHOM AeTanu AoMmkKHa YAOBNETBOPSTL yerosusiM 12.2.1.1
(Mnn 12.2.2.1), B KOTOPbLIX UCMOSL3YIOTCA NPUCOEANHSAEMEIA AMAMETP U HOPMATUBHbLIE CBOWCTBA MaTepuana
aetanmu.

12.3 MNMpoBepka ycnoBun NPOYHOCTU

12.3.1 PacyeT Tpy6onposoaa Ha NPOYHOCTL COCTOUT B BbINONTHEHWUM CIIeAytOLLMX NPOBEPOK:

- KOMbLEBbIX HAMPSHKEHUN;

- NPOAOILHbIX HAMPSHKEHWUN;

- 3KBMBASTEHTHbIX HAMPSHKEHWIA.

12.3.2 MNoBepoyHeblii pacyeT TpybonpoBoaa Ha MPOYHOCTL criegyeT NPou3BoAWTL Nocne BbIbopa ero oCHOB-
HbIX pasMepoB C y4eTOM BCEeX Harpy3ok U BO3AeNCTBMIA 4111 BCEX pac4ETHbIX Cly4aes.

12.3.3 OnpegeneHune yCUnuin oT Harpy3ok 1 BO34e/CTBUIA, BO3HUKAIOLLUX B OTAENbHbIX 3ieMeHTax Tpybo-
NpoBOAOB, HEOBXOANMO NPOU3BOAUTL METOAAMU CTPOUTENBHO MeXaHUKU pacdeTa cTaTMHeckn HeornpeaeMMbIX
CTEPXKHEBbIX CUCTEM.

12.3.4 PacyeTHas cxema Tpybonposoaa AomKHA OTpaXaTb AeCTBUTENbHBIE YCII0BUSI ero paboTsl, a MeToq,
pacyeTa — y4UThbIBATb BO3MOXHOCTb UCMIONL30BaHUS KOMILIOTEPHBIX MPOrpamMm.

12.3.5 B kayecTBe pacyeTHOI cxembl TpybonpoBoaa credyeT paccMaTpuBaTh CTaTUHECKU HeonpedenuMble
MMocK1e N NPOCTPaHCTBEHHbLIE, NPOCTLIE UM pa3BeTBEHHbIE CTEPXKHEBLIE CUCTEMbI IePEMEHHOM KECTKOCTM C
y4yeToM B3aumogencTeus Tpybonposoga ¢ onopHbLIMK YCTPOUCTBAMK W OKpY>KatoLLeld cpefioi (Mpy yKnaake He-
nocpeacTBEHHO B rpyHT). Mpu aToM koadbULMeHTbI NOBLILLIEHUS TMGKOCTM OTBOAOB U TPONHUKOBLIX COeAUHEHWIA
onpeaenstoTCs B COOTBETCTBMM C 12.4.

MpumeyaHue—B pacueTHOIl cxeme TpybonpoBoaa 3nNeKTPOU3ONUPYIOLLME BCTABKM CrieaQyeT paccmartpu-
BaTb KaK HEPaBHOMPOYHbIE SMEMEHTHI.

12.3.6 ApMaTypy, pacnonoxeHHyto Ha Tpybonposoae (kpaHbl, 06paTHble KnanaHbl U T. A4.), cregyert pac-
cMmaTpuBaTh B pacHeTHOWN cxeMe kak TBepaoe HegedopMupyemoe Teno.

12.3.7 YcnoBwe NpoYHOCTU ANS KOMbLEBbLIX HANPsKeHWA BLINONHAETCS, €CNN KONbLEeBOE HanNpsKeHWe Gy,
MMa, BeMucnsemoe no chopmyne

Y, P D
S =————
h 2.1, (12.9)
roe G, — KOMbLEBOE HanpsiXeHne OT BHYTPEHHEro AaBneHus;
p — pabouee gasnexune, MMa;
Yp,— KOSMPULMEHT HAAEXKHOCTY MO HArpyake (BHYTPEHHEMY AaBNIEHUIO);
D — HapyxHblii gnameTp TpyObl, MM;
t, — TOMLMHA CTEHKMN TPyBbl HOMUHAMNBHAS, MM,
YAOBETBOPSIET YCNOBUSAM:
- ans Tpy6onpoBoaoB, TPaHCNOPTUPYIOLLMX NMPOAYKTLI, HE coAepKallme cepoBogopoaa
op<min{R,; R/} (12.10)

- AN Tpy6ONPOBOAOE, TPAHCIOPTHPYIOLLMX CEPOBOAOPOACOAEPKaLLME NMPOAYKTHI

op < Ryss

(12.11)

rae R, — pacyeTHoe ComnpoTUBIIEHWE PaCTSKEHWIO (CxKaTuio) no npoyHocTu, MIMa;

R, — pac4eTHoe conpoT1BReHe pacTskeHto (Ckatuto) no Tekydectu, MMa;
Rys — pac4eTHoe COMpOTUBIIEHNE PACTSHIKEHMIO (CKaTWio) Mo TekydecTy MaTtepuana Tpy6 ans Tpy6onposo-

[0B, TPAHCMOPTHPYIOLLMX CepoBoaopoAcoaepKaLLMe NPOAYKTbI.
12.3.8 MpoBepKy YCNoBuWiA MPOYHOCTY AN NPOACSIbHBIX U 3KBUBANEHTHBIX HAMPSDKEHWIA creayeT BbINOHATh
o chopmynam:

o;<fc,, ecnno;20; (12.12)
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roe o

Oy

Ooq < foq0,, €CIN ;< 0,

— npogonkeHoe HanpsikeHne, MIMa;
Ceq — 9KBMBASIEHTHOE HanpsbkeHue no Teopun Museca, MrMa;
— HOpMaTUBHbLIY Npeaen Teky4yecTu matepuana Tpy6, MMa;

(12.13)

f;, foq — pacHeTHble koadULINEHTLI AN NPOBEPKM COOTBETCTBEHHO MPOONbHBIX U SKBUBANEHTHLIX HaNps-
JKEHWIA, MPUHIMaEeMbIe B 3aBUCUMOCTU OT CTaZIMK «KU3HW» TpybonpoBoda B COOTBETCTBUM C AaH-
HbIMU TabnuLp! 16.

Tabnwnuya 16 — 3HayeHnss pacyeTHbIX KOIhPULMEHTOB ANA NPOBEPKN NPOAONBHBIX W  SKBUBANEHTHBIX
HanpsKeHUn
Skennyatauusa Tpy6onpoBopos,
PacueTHblii CTponTenscTeo Mppoctatudeckue TPaHCMOPTUPYIOLLUX NPOAYKTHI
koadpuLmeHT ucnbiTaHuA
He cogepxawue coaepxawue
H,S H,S
fy 0,70 0,80 0,60 0,45
feq 0,96 1,00 0,90 0,65

12.3.9 OkBuBaneHTHoe HanpsXeHne, cooTBeTCcTBYloLWee Teopun Museca 6., MMNa, cneagyeT BLIMUCNATL MO

dopmyne
- / 2 2
Geq =V Oh— On0; + 67,

rde op— KornbLieBoe HarnpshkeHue oT BHYTpeHHero aasneHusi, MlMa, onpeaenaemoe no copmyne (12.9);
©; — npogonkHoe Hanpsxexue, MMa.
CooTBeTCTBYIOLLANA SKBUBANEHTHOMY HanpsbkeHuio (12.14) akeusaneHTHas AedopmaLms €, BIMUCTISIETCA
ro cpopmyne

eq’

(12.14)

1-2-py
€og =E—————— -0, G =GCgpy, 12.15
eq 3. Eo eq ( )
rae € — pedopmauus, onpedendemas rno gvarpaMmme «HanpsikeHWs — gecopmalin» npy 04HOOCHOM pacTsi-

YKEHWW B 32aBUCMMOCTU OT BESTMYMHBI HAMPSHKEHUS;
G — HanpsbkeHue npu ogHOOCHOM pacTsiKeHUM, paBHOE Mo BerdMHe 3KBUBaNEeHTHOMY HanpsikeHuo, MlMa;
Uy — koadpcpuumeHT MyaccoHa maTepuana Tpy6;
E,— mogynb ynpyroct matepuana Tpy6, MMa.
12.3.10 MpogonbHble HanpsPkeHWs B NoA3eMHbIX U Ha3eMHbIX (B Hackinu) Tpybonposodax cnegyeT onpeae-
NATb € y4eTOM ynpyronnactnyeckoin paboTtel mMaTepuana Tpyb. PacueTHas cxema yyactka Tpybornposoga
AOMKHa oTpaxaTb ycnosus paboTbl Tpybonposoaa v B3anMogencTame ero ¢ rpyHToM. [ns HaasemHbIx Tpybonpo-
BOAOB NPoAoSbHbIE HANPSKEHWs cneayeT onpeaensTb Mo npasuiaMm CTPOUTENBHON MEXaHUKN CTEPXXHEBLIX CTa-
TUYeCKU HeonpeaenMMbIX CUCTEM C AOMONHUTENBbHBIM YHETOM HanpsKEeHUA, Bbl3BaHHbIX AEACTBUEM BHYTPEHHEro
[JaBneHusa.
12.3.11 MNpopaonbHble HanpsxkeHus o, MMa, AN noA3eMHbIX U HazeMHbIX (B HackinW) Tpybonpoeodos npu
OTCYTCTBMU NPOAOIbHBIX W MOMEpEeYHbIX NepemMeLLeHni BelYUCHsLoT No hopmyne

E-D
GI:H'Gh_E'a'ATiﬁ’ (12.16)
rae . — KoadhdULMEHT nonepeyHon gedropmanmm Matepuana Tpyd (nepemeHHbli);

— KonbLeBoe HanpsbkeHune, MlMa;

— mogaynb aedopmaumm matepuana Tpyb (nepemenHblin), MMa;
HapY>XHbI AMamMeTp TpyObl, HOMUHAILHBIA, M;

— paguyc ynpyroro uaruba, m;

TOmMA
|
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0 — Ko3(MULIMEHT NIMHEIRHOro TeMnepaTypHoro paclumpenns, (°C)™";
AT — TemnepaTypHbiii nepenag, °C.

Mpwumeyanune— TemneparypHeili Nnepenag B meTanne cTeHok Tpy6 cneayeT NpMHUMATL PaBHLIM pasHULe
MEXAy MakCMMaribHO MMM MMHMMArbHO BO3MOXHOW TEMMNepaTypoy CTeHOK B MpoLecce 3KChnyatauum U HamMmeHbluen
unn Hambonbluel TemnepaTypoi, Npyu KOTOpor UKeHMpyeTea pacHeTHasa cxema Tpy6Gonposoga (CBapUBaloTCs 3axnecThbl,
NpUBapMBaloTCA KOMMNeHcaTopbl, NpoM3BoAUTCs 3ackinka Tpybonposoga W T. N., T. €. korga (HUKCUPYETCA CTaTUHeCcKn
Heonpeaenumas cuctema). MuHMManbHasa TemnepaTypa CTeHOK Tpybonpoeoaa NpUHMMAETes Ha OCHOBAHWM MPOrHO3a
C y4eToM BpemeHu cTpouTenbcTBa TpybonpoBoaa. MakcumanbHas TemnepaTtypa NpMHMMaeTCs Ha OCHOBaHWM TEnno-
TEXHMYECKOro pacyeTa Ansi akcnnyatmpyemoro Tpybonpoeoaa.

12.3.12 Mogynb gedopmanuun E v koadpdurumneHT nonepeyHoi aecdopmauum | matepuana Tpyb cnegyer
onpeaensite B 3aBUCMMOCTU OT AEWCTBYIOLLMX B KOHKPETHOI dNeMeHTapHol nnowaake ceveHns Tpybonposoaa
3KBMBANEHTHBIX HANpshkeHUi 1 aedopmaliuii ¢ ydeTom guarpammsl AechopMUpoBaHua Mmatepuana Tpyb.

12.3.13 Npwu npoBepke NPoAorbHbLIX 1 9KBUBASIEHTHLIX HANPSHKEHU crneayeT yunTbiBaTh OYHKUMOHANbHbIE
W NpUpoAHbIe Harpysku. [lns ctaguy CTpoUTENbCTBA YUUTLIBAIOTCA TakKe CTPOUTENbHBLIE HArpy3sku, Npyu 3TOM U3
hyHKLUMOHANBLHBIX CreayeT yYUThIBATh TONBKO BECOBbLIe HArpy3Ku.

12.3.14 [ina Tpy6onpoBoaoB, NpoKnaabiBaeMblX B paoHax ropHbIX BbIpaboTok, AoNonHUTebHbIE NPoAosb-

Hble OceBble pacTsrBatoLLme HanpsbkeHust )™, MMa, Bbi3biBaeMble rOpU3OHTaNbHBIMY AedopMaLMAMU FPYHTa
OT FOpHbIX BbIPabOTOK, BLIMMCNAIOTCS M0 hopmMyre

=0, (12.17)

roe E;— mopgynb ynpyrocti matepuana Tpy6, MMa;
Ao — MakcumarnbHble nepemMelleHusi Tpybonposoga Ha yvacTke, Bbi3blBaeMble CABWKEHWUEM rpyHTa, M,
BbIUMCIAOTCS Mo hopmMyse

oz
ko=1~\y—Jw2—3,75~TS Dy -Eg |,
2 Eo tom 1 20 (12.18)
rae |, — AnvHa ydacTka Aedpopmaumm Tpybonposoaa ¢ ydetom ero paboThl 3a npegenaMn MynbAbl CABM-
XEHUs, M;
Y — COBWr 3eMHOM NOBEPXHOCTM B NONyMynbae, onpeensiolleit aecdopmaumio Tpybonposoaa, M, v Bbl-
yucnsieMblii o coopmyne
'c; 12

Y =Eo+ 0.2 Uy + D, (12.19)

EO 'tnom -

®,=0,9-0,65 - sin(l/,,— 0,5),

rae t s — npeaenbHoe CoNpoTUBIIEHWE IPpyHTa NPOAONbHLIM NepeMelLieHrsaM Tpybonposoaa, MIa;
I — pnuHa y4acTka ogHO3HaYHbIX AedopMaLnin 3eMHOI MOBEPXHOCTU B NONYMYyIbe CABWKEHNS, Nepe-
cekaemoro TpyGonpoBoaoM, M;
®,; — koachuuMeHT, yunTbIBalOLLMIA COOTHOLWEHNE 30H AedbopMaLnii rpyHTa u Tpybonposoaa B nony-
Mynbae;
& — MakcumanbHoe cABUXKEeHWe 3eMHOM MOBEPXHOCTU B MonyMyrbe, nNepecekaemoli TpyGonposo-
aom, m;

tom — TONWMHA CTeHKN TpyBonpoBoaa, HOMUHaNbLHasNA, M;
Unmax — NEPEMELLIEHUE, COOTBETCTBYIOLLIEE HACTYMNEHWNIO NPEAESLHOTO 3HAYEHNS! 1 ¢, M.

12.3.15 Tpy6onpoeoabl, npoknageizaeMble 8 MMI™ npu ncnonssosaHum ux no Il npuHumny, korga MMI™ oc-
HOBaHMWA UCNONL3YIOTCA B OTTaAHHOM UM OTTauBaloWeM COCTOAHUM (C UX NpeaBapuUTesbHLIM OTTaMBaHWEM Ha
pacueTHyto rybuHy Ao Havyana Bo3BedeHWs COOPYXEHUA UK € AONYLLEeHNeM UX OTTauBaHusl B nepuog aKCry-
aTauuu CoopyXXeHus), Heo6xoaUMO paccuUTbIBaTb Ha NPOCAAKU U NYYEHUS.
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12.4 MNpo4YHOCTb U XECTKOCTb OTBOAOB U TPOMHMKOBLIX COeAUHEHUA

12.4.1 INpu npoBepKe NpO4HOCTU OTBOAOB HEOOXOANMO YYUTLIBATE MPOAOIIbHbIE HAMNPSPKEHWS OT AeNCTBUA
BHYTpPeHHero fjaBreHus, a Take oT U3MeHeHWs1 AnvHel Tpybonpoeoaa nof AeiicTBEeM BHYTPEHHEro AaBreHust
NpoAyKTa U 0T U3MeHeHUs TeMnepaTypbl CTEHOK Tpy6 1 uarnba npy kKoMneHcauum NpoAosbHbIX AedopMaLivid.

12.4.2 MNpwv onpeaeneHny XXecTKOCTU U HanpsikeHHOTo COCTOSIHUS OTBOAOB CrieAyeT yUUTbIBaTb YCIIOBUS UX
conpsxkeHVs ¢ Tpyboii 1 BNUsSIHWE BHYTPEHHEro AaBneHusI.

12.4.3 MMpu pacuyete TpyGonposoda XeCTKOCTb y4acTKoB Ha AnuHe oTBoAoB (Egl), ), MH-m?, gorkHa
BbIYMCNATLCA No popmyne

Ey-1
(EoD)ps. = ?(p : (12.20)

rae EyI — n3rnbHasi XXecTKOCTb ceveHns 0TBoAa, MH-m%;
k, — KkoadMUMEHT NOBLILLEHNA TMBKOCTN OTBOAA.
12.4.4 3naverus koadhdurumeHTa NoBbILLEHUA TMBKOCTU OTBOAOB K, CNelyeT BbIMUCTSTH B 3aBUCUMOCTY OT
LieHTpansLHoro yrna orsoga ¢ v koadduumeHTa rmbkocTv ANIMHHBIX OTBOAOB:

-npu 0<@ <45° k:, cnefyeT BbIMUCAATL MO hopmyne

— * P .
Ky _1+(k,, -1) ’E’ (12.21)
-npy ¢ >45° k; cneayet BbIMUCNATL No bopmyne
_ * * g
ko= k,. kp=1-73-1, (12.22)
rae k;, — KO3 PULIMEHT TMBKOCTU ANUHHBLIX OTBOAOB, KOTOPLIA CneayeT onpeaensiTs ¢ y4eTOM AeNCTBUSA BHYT-
PEHHEro AaBneHus;
fi — napameTp nepemMeLLeHUli cpeauHHOM MOBEPXHOCTM OTBOAA.
Paguyc cpeaHei NMHUM ceweHna oTBOAA F, M, creayeT BblMUCAATE Mo hopmyne
r=({D-t.,m2, (12.23)
rae D — puameTp oTBOAA HApYXHBIW, M;

t.om — HOMMWHanNbHasA TOMLWMHA CTEHKM 0TBOAA, M.
12.4.5 Bxopawwii B hopmyny (12.22) napameTp nepemeLleHWit f;, a Takke apyrne napameTpbl nepemete-
HWi f;, HeoBxoauMble ANA onpeaeneHUa koadULMeHTa yBenMyeHNa HanpsxeHUii B 0TBOAAX, HAXOAATCA Ha oc-

HOBAHWU creayoLWnX peKyppPeHTHLIX (opMy:

fy = %;

2 =‘%§‘ﬂi

f3 =—%35~f2: : (12.24)
fa =—%‘f3?

fy == 20 1,

12.4.6 B hopmynsl (12.24) BxoaAT BEnoMoratenbHble koadhpuUneHTsl g, (i = 15), KOTOPbIE BLIMUCAIOT Mo
chopmynam, B KOTOpble BXOAUT NMapameTp KpUBU3HBI 0TBOAA A U MApaMeTp BHYTPEHHEro AasneHus p*:
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as = 8,080 + 14360 - (1+ 0,121 p*)-A%;
a, = 8,125 + 5908 - (1+ 0,1875. p*) 42 - 14823,
5

= .42 14,083
a; = 8,222 + 1795 - (1+ 0,343 p*)- A - 14083, 1225
a,=85+3297-(1+ 08 p*)-A> — %ﬂ;

3
a; = 1+ 13,187 . (1 + 4. p*).xz _ Séﬂ
2
Rt
M (12.26)
3

P

* 2 r d
p —(1 ‘”0)'(tm] {Eo] (12.27)

rae Py — AnaeneHwe pacyeTHoe, MMNa;
E, — moaynb ynpyroctv Mmatepuana orsoga, MMa;
lo — koadbduumeHT MNMyaccoHa maTepuana oteoAa.
12.4.7 KoacbhbyuMeHT rubkocTu TPOAHMKOBbLIX COeAMHEHWIA crieayeT NPUHUMATL paBHBLIM €AUHULIE.
12.4.8 MNpwn pacueTe Ha NPOYHOCTbL OTBOAOB pacHETHbIN MOMEHT M, MH-M, BblMMCNAETCA B 3aBUCUMOCTU OT
“3rnbaroLLX MOMEHTOB B ABYX B3aMMHO NeprieHANKYNAPHBIX NOCKOCTAX U OT koadduumeHTa yBenuyeHUs npo-

A0MbHBIX HAMPSHKEeHWI No popmyrne
M=m, ~,/ M? + M2, (12.28)

rae mg— KoapULMEHT yBenuYeHUsa HanpspKeHU;
M, — unarnbatoLLnii MOMEHT, AeCTBYIOLLMIA B MrockocTu oTBoda, MH-Mm;
M, — wnarvnbaroLwmin MOMEeHT, AeiCTBYOLLMIA U3 nnockocTu oteoga, MH-M.
12.4.9 KoadbdbnumeHT yBenu4eHUst HanpsbkeHWin B 0TBOAAX /M CneayeT BblMUCHATb B 3aBUCMMOCTU OT LIEHT-
parnkHOro yria otsoja ¢:
-npn 0 <@ <45 ° koadhUUNEHT yBeNMUEeHWSs HaNPsPKeHWI creayeT BbIMUCNATL No copMyne

mg =1+(m; 1) - 45 (12.29)
-npu @ > 45 ° koahbULMEHT yBenuueHUs HanpshKeHWi cneayeT BbMMCIATL Mo dhopMyne
mg =myg, (12.30)

rae m; — ko3hULMEHT YBENUUYEHMS HANPSPKEHWI B ANWHHBIX OTBOAAX.

12.4.10 KoadhuumeHT yBenuueHns HanpsbkeHWn B ANMHHBIX OTBoAAX m; crnepyet onpeaensith ¢ yHeToM
[NeiACTBMA BHYTPeHHero AaBnexus no copmyne

5
m, =k, +%.i=21[}.(-1)'+1 ], (12.31)

roe k;, — koadhpULMeEHT rmbKocTu NpuHUMaeTcs no copmyne (12.22);

f; — 3HauYeHusi mapaMeTpoB nepemMeLLeHuit no chopmynam (12.24).
12.4.11 Pe3ynstupytoLuuii usrubatowmii MomeHT M, MH-M, AeACTBYIOLLMIA HA OTBETBNEHME TPOIiHKKA, Cre-
AyeT BbIMUCNATL Mo hopmyne

M = fim; - M +(m, - M, )% . (12.32)

rae M, — narnbaioLLnii MOMEHT Ha OTBeTBNEHWE TPOWHMKA, AEACTBYIOLLWIA B NNOCKOCTU TpolHMKka, MH-Mm;
M, — narnbatoLmii MOMEHT Ha OTBETBEHUE TPOWHUKA, AEUCTBYHOLLMIA U3 MNIOCKOCTU TpoitHuka, MH-M;
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m;, m,— KO3 MDULNEHTLI YBENUYEHUS HanpshKeHUA nNpu narnbe, COOTBETCTBEHHO B MIIOCKOCTM U U3 MIIOCKOCTU
TPOHWKA, BblMUCTIiEMble MO hopMynam:

m, = max{c : ;—,% 1}; ¢ = dD; (12.33)
m;=0,75 - m, + 0,25, (12.34)

raoe d, D — coOTBETCTBEHHO AMaMeTPbl HAPY)XHOTO OTBETBMEHUS MU MarucTpani TPOMHMKa, M.
12.4.12 Bxogsawuii B chopmyny (12.33) 6eapasmepHblii napameTp TpoHuka h criegyeT BIMUCHSATD!
- ans TC 6e3 ycunvearoLyx 31eMeHToB rno opmMyne

h= (Tf;)n ; (12.35)
- ana TW v TIUC no dopmynam:
Y (Thn .
h=(1+ r)—r ; (12.36)
r=[D-(Ty.l2, (12.37)
rae D — gnameTp HapyXXHblii OCHOBHOW TPYBbI (MarMcTpanu) TpoitHuKa, M;

(T}), — HOMWHanbHas ToMLLMHA CTEHKN MarucTpanu TPoHKKa, M;

fy, ~— Pagnyc 3aKpyrieHWsl HapyXHOW NOBEPXHOCTY CEYEHWS! TPOMHMKA B NPOAOSIbHOM NITOCKOCTA CUMMET-
pun, M.

12.5 MNpoBepka o6Len ycToNnUMBOCTU NOA3EMHbIX TPyGonpoBoaoB

12.5.1 OBLLyto ycTo4MBOCTL yHacTka Tpybonposoaa cnegyeTt NpoBepsATh B MIOCKOCTU HAMMEHbLLEN XeCT-
KocTu cuctembl. ObLLas ycTouMBOCTL yHacTka TpyGonpoBoaa BbINONHSETCA B Clyyae, ecrv yaoBneTsopsieTcs
ycriosue

1
< — .
S< P, N, (12.38)
rae S — aKBUBaNeHTHOE NpoAosbHOE yeunue B ceveHumn Tpybonposoaa, MH;
N, — KkpuTudeckoe NPoAoSIbHOE yCUnue, KOTOpOoe onpeaensieTcs ¢ yYeToOM paguyca KpUBU3HBI OCU, BbICO-
Thl 3aCbINKA, CBONCTB rpyHTa, GannacTMpoBKA U 3aKpenneHns aHkepamu, BO3MOXHOro obsogHe-

Hus, MH;
k, p — koadpcpuumeHT 3anaca obLuelt ycTORUMBOCTU, MPUHUMAEMBIA PaBHLIM:

- 1,10 — ans yyacTtkoB Tpy6onpoBoaoB kateropuu H;

- 1,30 — ang yyacTkoB Tpy6onposoaos kaTeropuii C u B.

12.5.2 O6Luyto yCTONYMBOCTL CriedyeT NPOBEePATh ANA KPUBONUHENHBIX YHACTKOB B NIOCKOCTU n3rnba Tpy-
6onposoaa. O6LLyH YyCTONUMBOCTb Ha MPSIMONUHERHBIX y4acTkax NoA3eMHbIX y4acTKoB cneayeT NpoBepsATh B
BEPTUKaNbHOW NIIOCKOCTY C paanycoM HauanbHoM kpueuaHel 5000 m.

12.5.3 OKkBMBaNeHTHOE NPOAOIILHOE OCEBOE YCUnue B ceveHUn Tpybonposoaa S cneayeT onpeaensTs ¢
Y4YeTOM Harpysok 1 Bo3geicTBUIA, MPOAOMLHBIX U MONepeyHbIX NepemMelleHnin Tpybonposoaa B COOTBETCTBUN C
npasunamu CTPoMTENbHOM MeXaHUKK.

[Na NpsaMonnHeiHbIX y4acTKoB Tpy6onpoBoAOB U yHaCTKOB, BbINONHEHHbLIX YNPYrM U3rubom, npu oTcyT-
CTBMK KOMMeHcaLmm NpoaobHbIX AedopMaLinii, TPocaaoK U NyHeHWUN rpyHTa 3KBUBaNEHTHOe NPOAOIILHOE yCu-
nve B ceveHun Tpybonposoga S, MH, BbluncnsieTcs no doopmyne

S=a 'Eo ATAS + (1 -2 l,lo) 'A,' Yo' P» (1239)
rme o — KkoapPULMEHT NIMHEHOro paclumMpeHms matepuana tpy6, (°C)™";
E, — wmopaynb ynpyroct matepuana Tpy6, MMa;
AT — TemnepaTypHbIi nepenag, °C;
Hg — koachbdpuLmeHT MyaccoHa matepuana Tpy6;
A, — nnoulagb nonepeyHoro ceveHns Tpybel (CTanm), M2
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A; — nnoluaab NONepeYHoro ceueHmsl Tpy6onpoBoaa «B CBETY», M2
p — pabouee gasneHue, MlMa;
Yip — k03(ppULMEHT HAaAEXKHOCTU MO BHYTPEHHEMY AaBMEHUIO.
12.5.4 Oina npuBnnxeHHON oLieHKM obLLelt YCTOMUMBOCTU y4acTka Tpybonposoaa MoXeT 6biTb UCNOMb30BaH
nopsiAokK pacyeTa, npneseaeHHbIn B 12.5.5—12.5.9.
12.5.5 3Ha4eHuve kpuTudeckoro npogosnesHoro yeunus N, MH, cneayet BblMucnaTe no chopmyne

N, = 0,372-G*p,, (12.40)

rae ¢* — npegenbHOE NOroOHHOE COMPOTUBIIEHME NepeMeLLeHusIM Tpybonposoaa seepx, MH/wm;
Po — PacyeTHbI paguyc KpMBU3HLI Ocv Tpybonposoaa, M.
12.5.6 MpeaensHoe conpoTuBneHWe nepemellieHusM Tpybonposoda Beepx G*, MH/M, BbivucnseTca no dop-
Mmyne

g =w+qg;, (12.41)

rae w — MOroHHbl Bec Tpybonposoaa, MH/wm;
qs; — npeaenbHas HecyLaa cnocobHOCTL rpyHTa Npu BbinyuneaHuy Tpybonposoaa, MH/M.
MpeaensHas HecyLaa cnocobHOCTL rpyHTa Npu BbiNyuMBaHUM Tpybonposoaa g A0MKHA BIYUCASATLCS:
- 4NA NecYaHblX U ApYrMX HECBSI3HLIX FPYHTOB Mo dopmyne

Q@ =y -H-D-(1+kH_S_~%); (12.42)

- ANSA TIVHUCTBIX U APYTUX CBA3HBIX FPYHTOB Mo chopmyrnam:

qs=kyc -c- D, (12.43)
. H
Kiic. = min {3.0. 5}, (12.44)
e Y — pacueTHbIil yaenbHsIl Bec rpyHTa sackinku, MH/m3;
H  — rnybuHa 3acbInky 0T NOBEPXHOCTU IPYHTa A0 Bepxa Tpybbl, M;
D — punameTp HapyxHbI Tpybonposoaa, M;

Ky s — K0ahdULMEHT yyeTa BbICOThI 3aChINKU AN NecHaHbIX IPYHTOB onpeaensieTcsl akcrnepuMeHTanbHbIM
€nocoboM; ecrnv OTCYTCTBYIOT HaAeXHble AaHHbIe, To cnedyeT NPUHUMATL paBHbIM 0,5 ANst MNOTHBIX
rpyHToB 1 0,1 ansi cnaboHecyLMX rPyHTOB;

Ky .. — k03bPUUMEHT yyeTa BbICOTbI 3aChINKW AN FMUHUCTLIX TPYHTOB;

C  — clenneHue rpyHTa 3acblnku (penpeseHTaTnBHOE, XapakrepHoe), MlMa.

12.5.7 [Ins BepTMKanbHbIX YrIOB MOBOPOTA BhIMYKNOCTLIO BBEPX, 06pa3oBaHHbLIX B pesynsrate ynpyroro
nsrnda c pagmycom KpUBM3HbI P, pacueTHbI paguyc KpUBU3HBLI Py NPUHUMAETCS paBHbLIM

Po = P (12.45)
JonyckaeTcs ynpyruii nsru6, yaosneTBopsoLLWiA yCriosuto
p =1000-D. (12.46)

Mpn 6onee KPYTbIX NOBOPOTAaxX Tpacchl criedyeT UCMoNb3oBaTbk BCTABKK XONOAHOMO rHyThs U 3aBOACKUe
0TBOAbI C pagnNyCoM KPUBWU3HbLI OCK, YO0BETBOPAOLLEMY YCITIOBUIO

R > 5D. (12.47)

12.5.8 MpsaAMonuHeiHble ydacTku TpybonpoBoda paccMaTprBatoTCs Kak U3OrHYThIE (BbIMYKIOCTbIO BBEPX),
AN HUX pacyeTHbI paanyc KPUBU3HLI NPUHUMAETCS paBHbIM pg = 5000 M.

12.5.9 1N BepTUKaNbHbLIX YrIOB NMOBOPOTa TPaCChl, 06pa30BaHHbLIX C MOMOLLEH BCTABOK XONOAHOMO MHYTbA
1 3aBOACKMX OTBOAOB, pacyeTHbIN paanyc KpUBU3HBI Py NOA3EMHOr0 TPYGOMNpoBoda onpeaesnsieTcs B 3aBUCHMOC-
T OT KOHCTPYKTMBHO CXEMbI yrra MOBOPOTA TPACChl, NpUBEeAEeHHOR B NpUnoxeHun B.

12.5.10 Ecnu ycnosue obLuei ycTo4mMBOCTM ydacTka Tpybonposoaa (12.38) He cobntogaeTcs, To Heobxo-
ANMO BbIMNOSTHUTE OAHO U HECKOTbKO CrieAyoLLUX MeponpuaTuii:

- YBEJIMYUTb rYyGUHY 3aChIMNKW FPYHTOM;

- U3MEHUTb CXeMy BbIMOMHEHWSI yriia NoBOPOTa TPacehl;
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- NpUMeHNTL 6annacTMpPOBKY (3aKpenneHue) yyacTka Tpybonposoaa;

- NPUMEHUTL 3aKpensieHne yuacTka Tpybonposoda aHKepHbIMU YCTPOWCTBAMM.

12.5.11 MeToauka oLeHKM yCTONUMBOCTU hopMbl NMonepeYHbIX ceveHuii TpybonpoBoaa (MecTHOW yCTonUn-
BOCTUW CTEHKW TPpy6bl) NpuBedeHa B npunoxeHun [.

12.6 YcTonunBoCTL nosoxeHus Tpybonposoaa

12.6.1 MoAa yCTOMUMBOCTLIO NONOXEHUS (MPOTUB BCMNbLITUS) NogpasyMmeBaeTcs obecneyeHne NpoeKTHoro
MoNoXeHUs y4acTKoB Tpy6onpoBoAOB, MpoknaabiBaeMbIX Ha 06BOAHEHHbLIX OTpesKax Tpacchl U NOABEPXKEHHbIX
BO3AEMCTBUIO BbITANKMBAOLLMX CUI. YCTOMUMBOCTL MonoxeHus Tpybonposoaa obecneynsaetcs B criydae cobnto-
[AeHA HepaBeHCTBa

Qpas
K, nf

Quet < (12.48)
rae Q. — CyMMapHasi pacyeTHas Harpyaka Ha eauHULY AnvHbl Tpy6onposoaa, AeWCTBYIOWAA BBEPX, BKIIO-
yas ynpyrui otrnop npu npoknagke csobogHbIM uaru6om, MH;
Qpas — CyMMapHas pacyeTHas Harpyska Ha eauHULy AnvHel Tpy6onposoaa, AercTByioLAN BHW3, BKOYas
cobCcTBeHHbIN Bec Tpybonposoaa, MH;
K, — koathduumeHT 3anaca ycToMuMBOCTM NosoxeHUs Tpybonposoaa, NPUHUMAaEMbI paBHLIM AN y4acT-
KoB Npoknagku Tpybonposoaa (no 0THOLLEHUIO K pYCIOBOM YaCcTU Pek U BOAOEMOB):
-yepe3s 6os10Ta, NoMMbI, BOAOEMbI PU OTCYTCTBUS TeHeHUs], 06BoAHEHHbIE U 3annBaeMble y4acTku B Nnpeae-
nax BB 1 % ob6ecneveHHoctn — 1,05;
- pycrnoBbIX Yepes peku LuupuHoi Ao 200 M no cpegHeMy MeXeHHOMY YPOBHIO, BKIHOYaa NpubpexHoie
y4yacTKku B rpaHuLUax NpoussoAcTea noABoAHO-TexHuYeckux pabor — 1,10;
- Yyepes peku U BogoxpaHunua WwupuHoi cebllie 200 M, a Takke ropHele peku — 1,15.

12.6.2 [1nqa onpeaeneHus IHTEHCMBHOCTW 6anNacTUpPOBKM (BeC Ha Bosayxe qp.,) Npy obecneveHnn ycToit-

HYMBOCTU MOJIOXKEHNA B HaCTHOM Cllydae yKinajgku pr6onposop,a cB0oDOAHLIM N3rMboM U ero paBHOMEPHO Mo
ONnHEe NPpUrpyskn criegyet NCnonb3oBaTb 3aBUCUMOCTb

1

no__ 1
Qpal Npar

‘(kn.qu +4p—qpp _qliq) 'ﬁ: (12.49)
rae Ny, — KoadbduLUMeHT 3anaca o Harpyske, NpuH1IMaeMblii paBHbLIM:
- ANns enesobeToHHbIX cpeacTs 6annactuposkn — 0,9;
- ANs YyryHHbIX cpeacTs 6annactmposky — 1,0;
g, — MOroHHas BbITanKMBawLas cuna Bodbl, AeicTeyrowas Ha Tpybonposog, MH/wm;
g, — WHTEHCWBHOCTb Harpysku oT ynpyroro oTnopa npu ceobogHom nsrnée, MH/M;
Qpip — MOTOHHas Harpyaka oT seca TpyBbl, MH/M;
Gjq — NOroHHasi Harpyaka oT Beca npogykra, MH/m;
Ypas — TIOTHOCTb MaTepuana cpeacTsa 6annacTypoBky, kr/m?;
Yw — MNNOTHOCTb BOABI, MPUHMMAaEMast Mo AAaHHLIM U3LICKaHWIA, Kr/m>.
12.6.3 Npw onpegeneHnn pac4eTHOR MHTEHCUBHOCTW HarpysKk1 oT ynpyroro oTrnopa npv ceoboaHoM narnbe
cnegyeT yunTbIBaTb 3HaK KPUBWU3HBI OCU U3OTHYTOTO y4aCcTKa — BbINYKIOCTb UM BOTHYTOCTb:
- ANS BbIMYKNbIX KOUBLIX Mo hopmysie

g, = —Lot. 12,50
- ANs1 BOTHYTbIX KPUBBIX Mo hopMyrie
Qo= 20 12.51
b= 9. p2.p3" (12.51)
rae Eq — moaynb ynpyroctv matepuana Tpy6ol, MMa;
| — MOMEHT UHepLMM ceveHrs TpyBonpoBoAa Ha paccMaTpuBaeMoM yqacTke, M*;
B —yronnosopoTa ocu TpyGonposoda, paaunaH;
p — paauyc KpUBU3HBI yripyroro narnba, m.
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12.6.4 nsa cnyvas npuMeHeHnst 06e TOHUPOBaAHHHBIX TPYO Mpu OTCYTCTBMUW HArpysku oT Ynpyroro otnopa
npw ceoboaHOM U3rnbe TONWMHY crosi 06eTOHUPOBaHWS t,, M, criedyeT onpeaensTb, UCMOMNL3ys crneaytoLmne
3aBMCHMMOCTM

t, =5 (D, =D =2ty,), (12.52)
Di%s - (DZ _Diz) ' 'Y;t _(Di%s _Dz) ) 'Y;HS
D, = g , 12.53
¢ 1=k Yu ( )
D;=D-2"t,m (12.54)
Dins =D+2- tinS! (1255)
A {
Y0 =%, (12.56)
c
rae D, — AvameTp HapyXHblii 06eTOHMPOBaHHOW TPYObI (C y4ETOM TOMLLMHbI Crost 06eTOHUPOBAHWS), M;
D — pnameTp HapyXHbIA Tpy6bl, M;
D; — gnameTp BHYTpEHHWIA Tpy6bl, M;

D;,s — anameTp HapyXHblIli Tpybbl ¢ yH4ETOM U3OMSILUOHHOIO CMOoS, M;
tins — TOMLLMHA USONALIMOHHOIO CI0S, M;
t.om — TOMLUMHA CTEHKW TPpYObl HOMVHANbHAS, M;
Yst: Ye: Yins; Yw— MNOTHOCTY COOTBETCTBEHHO CTanM, 6eToHa, MaTepuana U3onsLUMOHHOrO Cros, Boabl, Ki/M3;
k, f — k03 ULMEHT 3anaca yCTOMYNBOCTY NOSIOXeHWS Tpybonposoada, npuHMaemslIii no 12.6.1.
12.6.5 Bec rpyHTa 3acblInku Npu pacyeTe 6annacTMpoBku TPy6oNpoBOAOB HA PYCOBbLIX y4acTKkax nepexo-
[0B Yepe3 peku U BogoxpaHunuila He yuuteisaeTcs. [pu npoeepke obliieid ycTotumBocTU Tpybonposoaa Kak
CXKaTOro CTEPXKHSI AOMYCKAETCs yUUTLIBATE BEC rPYHTa 3achInkv TonLmHoi 1,0 M npu obsasatensHoM cobniogeHnm
TpeboBaHwWii B YacTu 3arnybneHns Tpybonposoaa B AHO He MeHee 1 M.
12.6.6 PacueTHas HecyLas cnocobHOCTb aHKepHOro YCTpolicTea b,,., MH, BbluncnseTca no opmyne

Banc =2 Mape ™ Pane, (12.57)

rie z  — KONMWYecTBO aHKepoB B OAHOM aHKEPHOM YCTPOWCTBE;
Mype — KOADPULIMEHT, 3aBUCALLUIA OT KONUYECTBA aHKEPOB B YCTPOWCTBE U OTHOCUTESNLHOMO pasmepa aHKe-
pa, NPUHUMaeMbIiA paBHbLIM:
-npuz=1unmnpuz=2un D/ID,,.2 3: Mg = 1.

] . (12.58)
-Mpu 22U 1< D/Dype< 3. Mype = 0,25 '(1 * T)

rae D — HapyxHblil gunameTp TpyBonpoeoaa, M;
D,pc — MakcumanbsHbliA NMHERHLIA pa3mep rabaputa nNpoeKLMmn 04HOro aHKepa Ha ropUsoHTanbHYo Mnoc-
KOCTb, M.
PacueTHas HecyLas cnocobHocTb aHkepa P,,., MH, no rpyHTy ocHoBaHWs BblMMcnseTcs no opmyne

(I)a C
Pane <3, (12.59)

anc

roe @,,. — Hecyllas cnocobHocTb aHkepa, MH, onpegensiemas pacyeTom vnv no pesynsratam nonesbIX Uerbl-
TaHWiA;

k,,. — KoapduLMeHT 3anaca no HecyLuel crnocoBHOCTM aHKkepa, NPUHUMaeMbI paBHbIM 2,2,

anc

12.7 PacueT Hag3eMHbIx Tpy6onpoBoaos

12.7.1 HagsemHble TpybonpoBoAsl MOryT NpeacTaBnsATe coboi cneaytowme KOHCTPYKLUK:
-6anoyHble;

- WNpeHrenbHbIe;

- apouYHbIE;

- BUCSIYME;
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- BaHTOBbIE;

- MocToBble hepMbl.

12.7.2 HagseMHble (0TKpbITbIe) TPyBonpoBoAbl cneayeT NpoBepsiTb Ha NPOYHOCTb, OBLLIYI0 YCTOWYUBOCTD U
BLIHOCNMBOCTL (NpY KonebaHusIX B BETPOBOM MOTOKE).

12.7.3 HagsemHble Tpyb0onpoBoabl A0IKHLI NPOEKTUPOBATLCS C YH4ETOM BO3MOXHOTrO nponycka rno Hum BTY,
a TaKke 3anonHeHWa BOAOW NPY MAPaBINYECKUX UCTIbITAHUAX.

12.7.4 NpogonbHble yeunus, usrubatoLLme v KpyTaLme MOMEHTbI B HaA3eMHbIX TpyGonpoBogax pasnnyHbIX
cucteM npoknagkun (6anouHbIX, LWNpeHrenbHbIX, BAHTOBbIX, BUCAYUX, apOoYHbIX U Ap.) credyeT onpeAensite B
COOTBETCTBUN C OBLWMMMN NpaBUNaMn CTpoUTENbHOM MexaHuku. Mpun aTom Tpybonposoa paccmaTpuBaeTcs Kak
cTepXXeHb (NPAMOSNIMHENHBINA UM KPUBOSTUHEWHBIA).

Mpw HanUuMK N3rMBaoLLMX MOMEHTOB B BEPTUKANbBHOWM U FOPU30OHTaNBbHOM NTOCKOCTAX pacyeT cneayeT npo-
U3BOAUTL MO UX paBHOAEWCTBYIOLLEeN. B pacyeTax He06X0AMMO yUUTBIBATL FEOMETPUYECKYIO HENIMHEWHOCTL CUC-
TeMbI.

12.7.5 Mpu onpeaeneHun NPoAoNbHLIX YCUITUIA U n3rnbatoLmnx MOMEHTOB B HaA3eMHbIX Tpybonposoaax
cneayeT yuUTbiBaTb M3MEHEHWS pacHeTHON CXeMbl B 3aBUCMMOCTY OT MeToAa MoHTaxa Tpybonposoga. U3rnbato-
Lme MomeHTbI B GeckoMneHcaTopHbIX Nepexoaax Tpybonpoeoaos HeobxoaumMo onpedensTs € y4eToM Npoaosib-
Ho-nonepevHoro narnéa. PacyeT HaaseMHbIX TPy60NpoBOAOB A0HKEH NPOU3BOAUTLCS C Y4ETOM NepemMeLLeHui
Tpybonposoaa Ha NPUMbIKaIOLLMX NOA3EMHBIX yYacTkax TpybonpoBoaos.

12.7.6 BanouHble cucTeMbl Hag3eMHbIX TPy6onpoBoAoOB AOMKHBI paCcCUUTLIBATLCS C YYETOM TPEHUS Ha
onopax, Npy 3TOM NPUHUMAaETCS1 MeHbLUee UK BorbLuiee M3 BO3MOXHbBIX 3HaUeHUI koadduLmeHTa TpeHUs B 3aBU-
CUMOCTHW OT TOFO, YTO onacHee ANl AaHHOro pacyeTHOro Criy4as.

12.7.7 Tpy6onposogbl 6ano4HbIX, LUNPeHresbHbIX, apOYHbIX U BUCSIMUX CUCTEM C BOCTIPUHUMAaEMbIM Tpy6o-
NMPOBOAOM PAcnopoM AOMKHbI BbITb paccunTaHbl Ha 0BLLYI0 YCTOMUMBOCTD B MITOCKOCTU HAMMEHbLLIEN KECTKOCTU
cucTeMmsl.

12.7.8 PacuyeTHble BenuuMHbl NPoAosibHbIX NepeMelLieHuiA Hag3eMHbIX y4acTkoB Tpy6onpoBoaa creayet
onpeaensaTs 0T MaKCUMAarbHOTO NOBLILLEHWS TeMnepaTypbl CTEHOK TPY6 (MONMoXKMTENLHOro pacyeTHOro Temnepa-
TypHOro nepenaga) v BHyTpeHHEro AaeneHuns (yanuHeHue Tpybonposoaa), a Taicke oT HaubosbLIero NoHWKeHUs
TeMnepaTypbl CTEHOK TPy (oTpuuaTensHOro TeMnepaTypHoro nepenaga) npy oTCYTCTBUM BHYTPEHHETO AaBnNeHNS
B Tpy6onpoBsoae (ykopodeHne Tpybonposoaa).

12.7.9 C uenbto yMeHbLUEHWs1 pa3MepoB KOMMEHCATOPOB PeKOMEHAYETCA MPUMEHSITL NpeABapUTENbHYIO UX
PacTsPKKY UK CxaTue, NPW 3TOM Ha YepTexax JOSKHbI YKasbIBaTeCs BENNUMHBI PACTSDKKA UK CKaTUsl B 3aBUCU-
MOCTW OT TemnepaTypbl BO34yXa, NpW KOTOPOI MPOMN3BOANTCS CBapKa 3aMblKatoLLMX CTHIKOB.

12.7.10 OLeHKy obLLell yCcTORUNBOCTU HaA3EMHbIX Y4acTKOB TpyBonNpoBoAOB criedyeT BbIMOMHAThL B COOT-
BETCTBUW C NpaBunaMm CTpOUTENbHOM MEXaHWKN ANA CTEPXKHEBLIX CUCTEM.

12.7.11 MNponeT HagaemHoro 6ano4YHOro MHOroMPONeTHOro yyacTka Tpybonposoaa AoKeH YA0BNETBOPATbL
YCIOBWSIM CTaTUYECKON MPOYHOCTH M a3poAnMHaMUYECKO YCTONYNBOCTH (YCIOBMIO OTCYTCTBUSI PE30HAHCHbIX KO-
nebaHunii Tpybonposoaa B BETPOBOM MOTOKE).

12.7.12 MponeT HagsemHoro Tpybonposoaa crieayeT onpeaensite 418 cTaguy ero akennyaTtauuu. B cnyuae
rmapocTaTuieckux ucnbitaHuii Tpy6onposoga Heo6xoaMMo onpeaenuTs NponeT AN CTaguy UCTbITaHUA Ny npe-
AYCMOTPETb MOHTaX AOMONHUTESIbHBIX BPEMEHHBIX OMOP Ha NePUoA UCTIbITAHWIA.

12.7.13 MponeT HagsemMHoro 6ano4YHOro MHOrONPONETHOro yYacTka Tpybonposoaa L AoMKeH NpUHUMATLCS
Kak MeHbLUee 13 ABYX 3Ha4YeHWi nponeTa:

- 13 YCIOBWA CTaTUYECKOW MPOYHOCTY Ly,

- 13 YCIOBUsl a3pOAHAaMUYECKON yCTOMUNBOCTY Ly,

L = min {Ly; Loy} (12.60)

12.7.14 OnpepneneHue nporneTta U3 ycnoBUsA cTaTUYECKOW NPOYHOCTH
12.7.14.1 MNponeT 13 ycrnoBus cTatnyeckor NPOYHOCTU AOIMKEH NPUHUMAaTLCS Kak MeHbLUee U3 ABYX 3HaYe-

HWiA NponeTa, onpeaensieMbIX Ans pacTaHyTol LT, , M, v oxaTton [, ,

sta M, 30H NMnonepe4vHoro ceveHns, B KOTOPom

AelicTByeT MakcManbHbIM U3rMBatoLLNi MOMEHT
C o -
Ly = min{lsaiLsta}- (12.61)
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12.7.14.2 3Ha4eHWA NPONeToB U3 YCNOBWS CTaTUYECKON MPOYHOCTU NSl PACTAHYTOW U CKaTON 30H BbIMUCTIA-
0T COOTBETCTBEHHO 10 chopMynam:

I, =+J12.(Ry ~%-04) q":a ; (12.62)
Lsta =+J12~(W~Ry +%'Gh)’%; (12.63)
v =+,/1_%-(o;,)2 -1 .(a); (12.64)

o), = (12.65)

2ls

rae R, — pacueTHoe COMpOTUBIEHNS pacTshkeHmio (CkaTuio) MaTepuasa Tpy6 no TekydecTu, onpeaernsiemMoe o

dopmyne (12.2);

Y — MOHWKaoWMiA Ko3MDULMEHT, YHUTLIBAIOWMIA CIIOXHOE HarMpsbKeHHOEe COCTOsIHUE B COOTBETCTBUM
c Teopuein Museca;

Cp, — KolbLieBOE HarpsiKeHWe oT BHYTPeHHero Aasnenus, ornpeaensiemoe no copmyne (12.9), MMa;

W — MOMEHT COnpOoTUBIIEHUS CEeHMeHsl TpyBonposoaa, MS;
Qsta — MNOroHHasi Harpyska Ha TpyBonpoBo B pacueTe Ha cTaTUyeckue Harpysku u Bosaeictaus, MH/m.
12.7.14 .3 ToroHHas Harpyaka Ha Tpy6onpoBog g, MH/M, B pacyeTe Ha cTaTu4eckue Harpysku u Bozaen-

CTBUWS onpeaensieTcs kak paBHOAENCTBYOLWAs BepTUKabHOM qs‘/ta 1 TOpU3CHTanNbHOM qga COCTaBNAOLLMNX

Ay =y (0%)° +(ath)". (12.66)

12.7.14.4 BepTukanbHas cocTaBnsitoLLas NoroHHoW Harpysaku qs"ta, MH/m, BbluMcnsieTca no coopmyne

qsvta =quwgt * Qins T Qtp. + dsi. T Giig> (12.67)

rA€ Qyg — MOroHHbIA BEC TPY6bI, MH/M;
Qins — MOTOHHbIN BEC U30MALMOHHOTO (NPOTUBOKOPPO3NOHHOTO) MOKPLITUSA, MH/M;
Gt p. — MOTOHHbI BeC TENNOU30MALUOHHOFO cnosi, MH/m;
g,; — MOroHHbI Bec cHera (unu obneaeHeHus), MH/m;
Gjg — TMOTOHHBIN BEC NepekauuBaemoro npogykra, MH/M.
12.7.14.5 Oins onpeaeneHnst Harpy3oK, BXOAsLWMX B BbipaxkeHus (12.66) u (12.67), cneayeT ucnonb3osaTb
thopmyribl, NpuBeaeHHbIE B pasaene 11.
12.7.15 OnpeaeneHue nponeTta U3 ycnoBuUil a3apoauHaM1MyecKkol YCTONYUBOCTU
12.7.15.1 MNponeT 13 ycrosuii aapoaMHaMNUEcKon YCTONUMBOCTM Ly, M, CrieflyeT BbIMUCTATL MO (hopmyrie

31K,
Loy =k - ‘/ oDy, vo  VEI M. (12.68)

rae kK — koabdULUMEHT ydeTa Ymucna NponeTos (ANA MHOrONPONETHOW CUCTEMBI C YACITTOM NponeToB 6onee
Tpex paBeH T);
& — KOHCTPYKUMOHHBLIN AekpeMeHT konebaHuii (MoXeT NpuHUMaTh 3HaveHust npumepHo ot 0,1 o 0,001);
Ks — koadbdpuumeHT 3anaca no gekpemMeHTy konebaHui (> 1);
¢ — aspoauHamudeckuin koadppuumeHT (= 1,15);
p — NNOTHOCTb BO3AyXa B BETPOBOM NoToKe (= 1,25 Kr/iM®);
Dy, — anameTp TpyGonposoga ¢ y4eTOM CI0eB N30SALMOHHOIO MOKPLITUS U TEMNNOU3ONALNK, M;
Vp — CKOpOCTbL BETpa HopMaTUBHas, M/c;
E,l — w3rnbHasi )ecTKoCTb ceveHus Tpybonposoaa, MH-m?;
m — noroHHas macca Tpy6onpoeoaa, Kr/Mm.
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12.7.15.2 3HayeHNs KOHCTPYKLMOHHOrO AekpemeHTa konebaHuii & 1 koadduLmeHTa sanaca no geKpeMeHTy
kone6aHui Ks cnegyeT onpeaensTb Ha OCHOBAHWMN 3KCMEPYMEHTaNbHbIX AaHHbLIX AN KOHCTPYKTUBHbIX peLleHuii
Hag3eMHoro Tpybonposoaa, MAEHTUYHBIX C MPOEKTUPYEMbIM.

Mpumeyanune—lpn OTCYTCTBUN SKCNEPUMEHTANBHBIX AAHHBIX 3HAYEHWS KOHCTPYKLUMOHHOIO AekpemeHTa
konebaHnin pekomeHayeTcs NpuHUMaTh pasHeiMKM & = 0,020 ans Tpy6onpoeogos DN <200 u § = 0,007 ansa Tpy6onposo-
aos DN > 200, a 3HaueHne koapduumneHTa 3anaca no AeKpeMeHTy konebaHui pekoMeHdyeTcsi MpPUHUMAaTb PaBHbIM
Ks = 1,33 He3aBucumo OT anameTpa Tpybonpoeoaa.

12.7.15.3 HopmaTtusHas ckopocTb BeTpa Vg, M/C, BbluUCnsieTes no hopmMyrne

Vo =2 K- wolp, (12.69)

rae K — nonpaeouHbIl koatbrUMeEHT, NpHUMaeMelii paBHeiM K = 0,75, ecnn ocb Tpybonposoaa HaxoauTes
Ha BbICOTE Haj NOBEPXHOCTbIO 3eMnn < 5 M, 1 K= 1 npu 6o5bLUeit BbICOTE;
W, — HopMmaTWBHOE 3HauYeHWe BETPOBOro AasneHus, [Na, koTopoe cnegyeT NpUHUMAaTL COrMacHO AaHHbIM
Tabnuubl 11.1 ceoga npasun, yTeepxaeHHoro MuHpernoHom Poccuu [19], B 3aBMCMMOCTU OT BETPO-
BOrO paitoHa;
p — NNOTHOCTb BO3/yXa B BETPOBOM NOToKe (= 1,25 kr/m®).
12.7.15.4 MoroHHyto Maccy TpyGonposoaa m, Kr/M, criegyeT BeIMUCIATE AN ONOPOXHEHHOro TpyGonpoBo-
Aano copmyne

1
m=10° . E : (qwgt +Qins t qt.p.): (12.70)

rae Qugt — NOroHHbLIA BEC Toy6bI, MH/M;
Qjns — MOTOHHBIV BEC U3ONALMOHHOTO (NMPOTUBOKOPPO3UOHHOO) MOKPLITUA, MH/M;
Gt p. — MOroOHHBIA BeC TennousonauMoHHoro crnosi, MH/m.

12.7.16 TpeboBaHuA K pac4eTy onop Tpy6onposogos

12.7.16.1 PacyeT ocHoBaHWii, hyHOAMEHTOB U camux onop creayeT NPpousBoAuUTL NO NoTepe Hecyluei
CMOCcOBHOCTH (MPOYHOCTU 1 YCTOMHUBOCTM MOSIOKEHUSA ) UIIM HENPUTOAHOCTU K HOPMAanbHON 3KCNyaTauum, CBs-
3aHHON € pa3pyLLeHUEM UX SNIEMEHTOB U HeAOMYCTUMO GonbLUMMKM AedopMaLMsiMU ONMOpP, ONMOPHLIX YacTewn,
3MeMeHTOB NPONETHbIX CTPOEHUIA Unu TpyBonposoaa.

12.7.16.2 Onopb! (BKMoYasi OCHOBaHWUA U (byHOAMEHTLI) U OMOpHbIE YacTu criefyeT paccHUTbiBaTh Ha
nepenasaeMble TpyboNpoBOAOM U BCrioMoraTenbHbIMU KOHCTPYKLMAIMU BEPTUKATbHBIE M FOPU3OHTaNbHbIE (MPo-
OorbHbIE U MonepeYHbie) yeunus u uarubatoLLme MOMeHTbI, orpegensieMbie OT Harpy3oK U BO34encTeui B Hanbo-
nee HeBbIroAHbIX X COYETaHUSIX C YYETOM BO3MOXHbIX CMELLIEHWI 0nop U ONMOpHbIX YacTel B MpoLecce aKeny-
ataumm.

Mpw pacueTe onop cnegyeT yuuThIBaTh rIyOMHY NpoMep3aHUst UIM OTTauBaHWS rPyHTa, AedopMauumn rpyHTa
(ny4eHue u npocagka), a Takke BO3MOXHbIE U3MEHEHWs] CBOICTB rpyHTa (B Npeaernax BOCMPUATUA Harpy3ok) B
3aBUCUMOCTU OT BpEMEHU rofia, TeMNepaTypHOro peXxunma, ocyLLeHUst Unn 06BoaHEHUs y4acTKOB, NpUneratwLLmx
K Tpacce, U ApYruX yCroBUiA.

12.7.16.3 Harpy3aku Ha onopbl, BO3HVKaOLLMe OT BO3AENCTBUA BETPa U OT U3MEHEHWI ANWHBLI Tpybonposo-
[0B Mo BIUSIHUEM BHYTPEHHEro AaBfeHUs1 U UBMEeHeHUsl TemnepaTtypbl CTEHOK TPY6, AOMKHbLI ONPeAenATLCS B
3aBUCMMOCTU OT NMPUHATON CUCTEMbI MPOKINAAKM U KoMMneHcauum NpoaosbHbIX Aedopmauuii TpybonpoBoaos ¢
y4yeTOM CONpOTUBIIEHWIA NepemMeLLeHnsiM Tpy6onpoBoaa Ha ornopax.

12.7.16.4 Harpy3ku Ha HenoABWXHbIe («MepTBbIe») onopbl HaA3EMHbIX 6anouHbIX cucTeM TpyGOnpPoOBOAOB
cnegyeT NPMHAMATL PaBHLIMU CyMMe YCUIWIA, NepeaatoLLMXCS Ha OMnopy OT NPUMbIKAIOLLMX y4acTKOB Tpybonpo-
BOAA, €CNU 3TU YCUNWS HanpasneHbl B O4HY CTOPOHY, U pa3HOCTU YCUNWUIA, eCnu 3TU YCUNWUS HanpasneHbl B
pasHble cTOpoHbl. B nocnegHem cnyyae MeHbLIast U3 Harpysok NpuHUMaeTces ¢ koadduumeHTom, pasHoim 0,8.
Mpu paBeHCTBE YCUNUIA, HanpaB/ieHHbIX B pa3Hble CTOPOHbI, TOPU3OHTaNbHYIO Harpysky cnegyet NpuHUMaTh ¢
koacbdpuLmeHToM, pasHbIM 0,2.

12.7.16.5 NpogonbHO-NoABWKHbIE M CBOBOAHO-MOABIKHBIE ONOPbI 6aN0YHLIX HAA3EMHbIX CUCTEM TPyGo-
NpOBOAOB crieAyeT paccunTbiBaTb HA COBMECTHOE AEUCTBUE BEPTUKANbHON Harpysku U ropusoHTasIbHbIX CU UK
pacyeTHbIX NepeMeLLeHnii (Npy HenogBUXHOM 3akpenieHUn TpybonpoBoaAOB K onope, Korga ero nepemMelleHne
NpoMCXoauT 3a cyeT uarnba croliku). Mpu onpegeneHny ropu3oHTaNbHBIX YCUNUA Ha NOABUKHBLIE ONOPbl HEOBXO0-
AMMO NPUHMMATL MakcuMarnbHoe 3HayeHre KoadpdpuLmeHTa TpeHus.
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B npsmonuHeliHbix 6ano4HbIX cructemax 6e3 komneHcaumy NnpoAonbHbIX AedopmManmin Heo6XoaUMO YUnUTbLI-
BaTb BO3MOXXHOE OTKNOHeHWe TpyGonposoaa oT npsiMoii. BosHukatoLLee B pesynbTaTe 3TOro pacHeTHOE ropuU3oH-
TanbHoe ycunue oT BO3AeWCTBUSA TemnepaTypbl U BHYTPEHHEro AaBrneHus], AeACTBYoOLWEee Ha NPOMEXYTOUHYHO
oropy nepneHAnKYNsipHo ocy TpyGonposoaa, crnedyet NpuHUMaTh paBHbIM 0,01 BENUYUHBI MaKCUManbHOTO SKBU-
BaSIeHTHOrO NPOAONBHOIO YCUnusa B Tpybonposoae.

12.7.16.6 MNpu pacyeTe onop apoUHbIX CUCTEM, aHKEPHBIX OMOP BUCSHUX M APYTUX CUCTEM crneayeT Npouns-
BOOUTbL pacHeT Ha BO3MOXXHOCTb ONPOKNALIBAHWUS U COBUT 3TUX CUCTEM.

12.8 MpoBepka NPOYHOCTU U paboTocnocobHOCTU TPy6oNpoBOAOB NpU CeMCMUYECKUX
BO34eNCTBUAX

12.8.1 YyacTku Tpy6onpoBoaos, NpokraasiBaeMble B CENCMUYECKAX paioHaX, yKkasaHHbIX B 9.8.1, AOMKHbI
GbITb NPOBEPEHbLI pac4eToM Ha MPOYHOCTbL M paboToCcnocoBHOCTL B COOTBETCTBUM C Tpe6GOBaHUAMN HACTOSILLErO
pasgena v ¢ y4eTom ceicMUYecknx BO3AEMUCTBUI cornacHo cBoay npasui, yTeepxaeHHomMy MuHpernoHom Poc-
cuu [20].

12.8.2 CeiicMuyeckasi onacHOCTb 30HbI NpoKNaaku Tpybonposoda npegsapUTenbHO oLeHUBaeTCsl Mo Kap-
Tam OCP-97 [21]. UIHTEHCMBHOCTE BO3MOXHOIO 3eMIIeTpACeHUs cneayeT oueHuBaTh Mo wkane MSK—64 [14].
OkoHuaTesbHasi OLeHKa CeMCMMYECKOI OMacHOCTM 30HbI NPOKNaaky Tpybonposoaa A0MKHA ObIThb BbIMOMHEHA HAa
OCHOBaHWUW CEMCMNYECKOro MUKpopanoHpoBaHUs 30HbI NpoKaaku Tpybonposoaa.

12.8.3 YuyacTtku nogseMHbIX TPy6onpoBoaoB, NpoknagbiBaeMble B CEACMUYECKUX parioHax, nogpasaensior-
CSl Ha OBe KaTeropuu:

- Y4acTK/ MOBbLILEHHON CeACMUYEecKon OMacHOCTU — Y4acTKU C CEWCMUYHOCTBIO CBbiwe 8 6annoB Ao
9 6annoB BKNOYUTENLHO;

- y4acTkn ocoboli ceicMUYecKor OnacHOCTU — y4acTKu NepeceyeHUs aKTUBHBIX TEKTOHUYECKUX Pa3foMOB.

12.8.4 YyacTKku NOBbILWEHHON ceicMUYecKOn OnacHOCTU

12.8.4.1 [Insi Kaxxgoro anemMeHTa paccymTEIBaeMoro NoA3eMHOro ydacTka Tpybonposofa onpeaensoT Npo-
AOMbHbIe HANPSXKEHWSA Oy 56 MIMa, OT ASACTBUS CENCMUYECKUX CUM, HaNpPaBneHHbIX BAONb MPOAOSILHON OCU TPY-
6onposoaa rno dopmyne

Oney = i0,04-m0- ko -k, -a,-Ey Ty
.sei Cp ’

(12.71)

roe mg— koahdUUMEHT 3alleMneHns TpybonpoBoaa B IPYHTE;
ko — KoathbpuLMeHT, yuuTeiBatoLLMIA OTBETCTBEHHOCTL Tpy6onposoaa;
k, — k0abPULIMEHT MOBTOPSEMOCTIN 3eMIETPSICEHUS;
a, — celicM1YecKoe yckopeHue, M/c?;
E, — mopynb ynpyroctu matepuana tpy6, Mla;
Ty — nNpeobnagaroLnii Nneprod cecMuyeckux konebaHuin rpyHToBOro MaccvBa, onpegensieMbiv npu Usbic-
KaHusx, ¢;
Cp — CKOPOCTb pacnpocTpaHeHusl B rpyHTOBOM MaccuBe NPOAOIbHOW CeMCMUYECKON BOSHbI BAOMb NPO-
AonbHol ocn Tpybonposoaa, M/c.
12.8.4.2 KoadbdbumeHT 3aLLemneHus Tpybonposoaa B rpyHTe my crieayeT onpeaensite Ha OCHOBaHWN MaTe-
pWanoB usbickaHuin. 4nsa npeasapuTenbHbIX pacyeToB AOMycKaeTcsl MPUHUMATL AaHHble Tabnuubl 17.
Mpu BbIGOPE 3HAYEHNS KoadhdULMEHTa My HeOBXOANMO YUNTLIBATE U3MEHEHWSI COCTOSIHUA FPYHTa, OKpyXa-
toLLlero Tpy6onpoBoa B NpoLecce aKcnyaTauuu.
12.8.4.3 CKkopocCTb pacnpocTpaHeHusi B rpyHTOBOM MaccuBe NpoAoiibHON CeMCMUYECKON BONHBLI BAONb NPO-
AonbHON ocn TpyBonposoaa ¢, crielyeT onpeAensThb Npy usbickaHusax. Ha ctagumn paspaboTku NpoekTa fAonycka-
eTcsi NPUHUMATL AaHHble Tabnuubl 17.
12.8.4.4 KoatbpuumeHT kg, yUUTLIBAIOLLWIA CTENeHb OTBETCTBEHHOCTU Tpy6onpoBoaa, 3aBUCUT OT XapakTe-
pUCTUKN Tpybonposoaa U onpegensieTcsi cornacHo AaHHbIM Tabnuubt 18.
12.8.4.5 NoBTOpAEMOCTL CEACMUYECKUX BO3AENCTBUIA cneayeT npuHumaTth no kaptam OCP-97 [21] u co-
rmacHo csogly npasun, yTeepxxaeHHomy MuHpernoHom Poccum [20]. 3HaveHuns koadbdpuumeHToB NOBTOPSIEMOCTH
3eMIeTpsceHuit k, cneayet NPUHMMaTh COrnNacHo AaHHbLIM Tabnuubl 19.
12.8.4.6 Ceiicmnyeckoe yckopeHue a, crelyeT onpeaensb o AaHHbIM CEACMUYECKOro paioHUPOBaHUS 1
MWKpOpaioHUpOBaHWSA, NONy4aeMbIM Ha OCHOBAHWUW aHanM3a 3anuceii CeiCMOMETPUYECKUX CTaHLWI paHee MMeB-
LUIMX MECTO 3EMITETPACEHWI B paiioHe CTPOUTENLCTBA UM B aHASIOMMYHbIX MO CEMCMUYECKUM YCIIOBUSIM MECTHOC-
TsX. BenuunHbl NpUHUMaEMbIX MakCUMarbHbIX pacUeTHbIX YCKOPEHWI NO akceneporpammam AomkHbl 6bITe He
MeHee yKasaHHbIX B Tabnuue 20.
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Tabnuuya 17 — XapakTepucTrkn rpyHTOB Npu pacyeTe Tpy6onpoBOAOB Ha CelcMMYecKue BO3ABNCTBUA

CKOpOCTbL pacnpocTpaHeHus Koacpcpuument
pyHTbI npo;:LonBZr:_loHﬁblcsﬁc'\n:/tqeCK0|7| T;?/ngr;;::;a
P B rpyHTE My
HacbinHble, pbixnble Necku, Cynecu, CYrvHKM 1 Opyrve, Kpome
BOJOHACHILLLEHHbIX 120 0,50
MecyaHble ManoBnaxHble 150 0,50
[MecuyaHble cpegHer BraXXHOCTU 250 0,45
[MecyaHble BOAOHACHIWEHHbIE 350 0,45
Cynecy n CyrmvHKm 300 0,60
[MUHUCTBIE BNa)XHble, NNacTU4YHbIEe 500 0,35
[MuHuCTbIe, NoNyTBepable U TBepAble 2000 0,70
Nécc n néccoBnaHble 400 0,50
Topd 100 0,20
Hun3koTemnepaTtypHble Mepanbie (necyaHble, MUHMCTbIE, Ha-
CbIMHbIE) 2200 1,00
BeicokoTemnepatypHble Mep3anblie (necdadble, IMUHUCTLIE, Ha-
CbIMHbIE) 1500 1,00
MpaBui, WwWebeHb U ranevyHuK 1100
M3BeCTHAKM, cnaHubl, necHaHnkn (cnaboBbIBETPEHHbIE, BhIBET- Cm. npumeva-
PEHHBIE N CUIIBHO BLIBETPEHHBLIE) 1500 Hue 2
CkanbHble nopogbl (MOHOMUTHbIE) 2200

MpumeuaHns

1 B tabnuue npuBeaeHbl HAMMEHBLWNE 3HAYEHUS C,, KOTOPLIE CrieflyeT YTOYHATbH MPU U3bICKAHUSIX.
2 3HaveHus koadpduumeHToB 3aliemnenns TpybonpoBoga cnegyeT NPUHUMATL NO FPYHTY 3acbinky.

Tab6nwuuya 18 — 3HaveHus koadduumMeHTa kg, yUMTHIBAIOWErO CTeneHb OTBETCTBEHHOCTM TpyGonpoBoga

Xapaktepuctuka TpySonposopna 3navenne kospduumeHta k,
Tpy6onpoBoabl npu pabovem paeneHuun ceoiwe 10,0 MIMa 2,0
Tpy6onpoBoabl npu paboyem aasnedum ot 2,5 go 10,0 MlMa BknountensHo.
Tpy6onpoBoabl He3aBUCUMO OT BenuuMHbl paboyero aaenenusi, obecnevmea-
owme OYHKUMOHMPOBaHUe 0co60 OTBETCTBEHHbIX OGBLEKTOB. 1,5
Mepexoabl Tpy6onNpoBoAOB Yepe3 BoAHbIE NPerpagbl C LUMPUHON MO 3epKany B
MexeHb 25 m u bonee
Tpy6onpoBoabl npu paboyem aaeneHun ot 1,2 go 2,5 Mla 1,2

Mpwnmeyanne—Ilpu celicMmuHocTu nnowaakn 9 6annos u Bolwe koadbuUmMeHT ky Ans Tpy6onpoBoaos,
YyKa3aHHbIX B no3vumsix 1 n 2, yMHOXaeTcsl AOMONHUTENBHO Ha ko3dduumeHT 1,5.
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Tabnuuya 19 — 3HaveHns koahULMEHTa MOBTOPSAEMOCTH 3eMIETPACEHUN K,

MoBTOPSEMOCTE 3eMNETPSICEHUIA, OAUH pas B KoadhpnuueHT nosTopsiemoctn K,
100 nert 1,15
1000 net 1,0
10 000 net 0,9

Tabnwnuya 20 — 3HaueHUs1 CENCMMUECKOTO YCKOPEHUs a,

Cuna 3emnetpsicenus, 6annbl Cemcmuueckoe yckopenue a,, mic?
1
8 2
4
10 8

12.8.4.7 Mony4eHHble NpoAosbHbIE HANPSIKEHUs OT AEUCTBUS ceicMuieckux cun (12.71) B cymme ¢ npo-
A0IbHbIMM OCEBLIMU HanNpskeHUsAMKU Ans HY 3 AonxHb yA0BNeTBOPATL YCIOBUIO
[On.sei + WOp — EEvAT| <o), (12.72)

A€ Op i — NPOJONbHBIE OCEBbIE HAMPSPKEHWS, BbI3BaHHbIE CEACMUYECKUMU BO3AEACTBUAIMU U onpeaensieMble
no coopmyne (12.71), MlMa;
©, — KonbleBoe HanpskeHue, MIMa;

L — koaccpuLmMeHT nonepeyHoi gedpopmanmm matepuana Tpyb (nepeMeHHbIN);
E — wmoaynb aedopmaummn matepuana Tpyo (nepemeHHbiii), MMa;
0. — NUHeViHLIN KoathhULIMEHT TemnepaTypHoro paciumperms, (°CY";

AT — TemnepatypHbIli nepenag, °C;
0, — HOpMaTWBHbIV Npeaern TekydecTu Matepuana Tpy6, MMa.

12.8.5 YyacTku oco6oit ceicMUYECKOW OMacHOCTU

12.8.5.1 PacyeT ¢ y4eTOM ceiicMUYeCKUX BO3OENCTBUIA COCTOUT U3 ABYX MociegoBaTenbHLIX aTanos. Ha
nepBOM 3Tane BbIMOJSIHAETCA pacyeT 1 Bce NPOBEPKM ANsi cocTosHmA HY O B cooTBeTCTBUM € TpeboaHusimn 12.3
1 12.5. B cnyyvae, ecniu paccYuThIBaeMbI y4acToK He YAOBNETBOpsieT kakum-nnbo TpeGosaHusm ana HY3, Beo-
AAT NonNpaBKu B KOHCTPYKTUBHYHO CXeMy yvacTka TpybonpoBoga 1nm 3MeHsIOT YCIIOBWS €0 HarpyXeHusl.

12.8.5.2 Ecnu paccunTbiBaeMbli ydactok TpyGornposoaa yaoBNeTBopsieT BCEM KPUTEPUSM NPOYHOCTU U
ycTtorumnsocTn ans HY 3, BIMONHSAOT BTOPOW 3Tan pacyeta — Ha celicMuyeckme Bo3aencTeus. arHbin pacyeT
[OSKeH BbINOSHATLCS HA OCHOBE ABYXYPOBHEBOro noaxoaa, KoTopblii XxapakTepusyeTcs cnegyrow My Tpebosa-
HUSIMMN:

- Tpy6onpoBoA A0MKEH BblaepXNBaTL BO3AENCTBNE MPOEKTHOMO 3eMIETPACEHNS NPU MUHUMASbHBIX NO-
BPEXOEHUSIX UMW NMOSTHOM OTCYTCTBUU TaKOBBbIX.

MpumeyaHune—Batom crnydae Tpybonpoeog npopomkaer pabotaTte MpY  MUHUMAlbHbIX MNepepbiBax
B HOpManbHOW 3kcrniyaTtaumn 6e3 HeobXxoaMMOCTU B PEMOHTHBIX paboTax 3HauMTenbHOro obbema;

- Tpy6onpoBof A0MKEH BbiAepXXMBAThL BO3AENCTBME MAKCUMAaSIbHOrO pacyeTHOro s3emneTpsiceHns 6es pas-
pbLIBOB; B 3TOM Criydae Tpy6onposoay MoryT 6bITb HaHeCEHbI 3HAUUTESNBHBIE NMOBPEXAEHUSA, B pesynkTaTe KOTOPbIX
6yaeT NpepBaHa aKkcnnyaTauus U Ans ycTpaHeHUs KoTopbIx NoTpebyeTcsi MpoBECTU pEMOHTHbIE paboThbl B O4HOM
WK HECKONbKMX MecTax.

12.8.5.3 MonyueHHble no chopmyre (12.7 1) oceBble HANPSKEHUS CYMMUPYIOT (MooyepeaHo ¢ pasHbIMU 3Ha-
KamMu) ¢ HanbonbLIMMU N HaUMEHbLUMMU (B anrebpanyeckom cMbicrie) NPoAoNbHLIMK HAaNPsXXeHuAaMn (12.13),
NONYYEHHbLIMW NS KAXXA0r0o pacHeTHOro aneMeHTa yuacTtka Tpybonposoga Ha ctagum HY3. 3atem onpegensior
COOTBETCTBYHOLLME 3KBUBASIEHTHbIE HANPSPKEHUSA U Aanee (C y4eToM guarpammsl AechopMMpoBaHusa MaTepuana
Tpy6) HaxoAaT npoAonbHble AedopMaLMK B TeX XKe TOYKAaX CeYeHMiA, B KOTOpbIX Bbinu onpeaeneHbl HanbonbLuve
Y HAMMEHbLUKE NPOAOSbHbIE HAMPSKEHUSI.
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12.8.5.4 MNony4eHHble B 12.8.5.3 3HauyeHus1 NpogonbHbIX AedopmaLiii cnegyeTt NpoBepuUTL Ha COOTBET-
CTBWE AonyckaeMoMy YPOBHIO. Mpu OTCYTCTBUU APYrMX HOPMATUBHBIX TpeboBaHUIA 3TU 3HAYEHUSA aecopmaLimii
AOMKHbLI COOTBETCTBOBATL KPUTEPUSIM CEACMOCTOMKOro NPOEKTUPOBaHUSA, NPUBEAEHHBLIM B NPUNOXeHun I,

12.8.5.5 Kpome npoBepok NpodonbHbIx AedopMaumin A0MKHbI BbITb BLINOMHEHbI NPOBEPKU APYMNX KpUTepu-
€B CENCMOCTOMNKOro NPOEKTUPOBaHUSA y4acTka Tpybonposoaa:

- pa3pbiB Tpybonpoeoaa;

- MeCTHas NoTepsl YCTOMYMBOCTU CTEHKU TpyGonposoaa;

- rocopoobpazoBaHue no Teny Tpy6bl;

- 06pasoBaHve TPEeLLWH B KOMNbLEBbIX U NpoAonbHbIX CBapHbLIX Weax, 3TB, no Teny Tpybbl;

- 06LWas noTeps ycToiumBoCTM TpyGonposoaa.

12.8.5.6 Npu nposepke ycnosus obLuei ycTouMBoCTM yHacTka Tpybonposoga npu npoaosibHOM U3rvbe B
BEPTVKANbHOW MIIOCKOCTU (AJ151 NPOEKTHOIO 3eMIIETPACEHUA) HEOOXOANMO YUUTLIBATL HENWHEVHOe NoBeaeHWe Ma-
Tepvana Tpy6bl, HegocTaTku reoMeTpun Npoduns TpyGonpoeoaa B PakTUHeCcKoM COCTOAHUM YKNaaKN U CONpOoTHB-
neHue 3acbInku Hag Tpy6oli BepTUKaNbHOMY NepemeLLeHuio Tpybonposoaa BBEPX.

12.8.5.7 PacuyeT nog3emHbIX TpybonpoBodo. U Tpy6onpoBOAOB B HACLINW HA ASNCTBUE CEACMUYECKUX Ha-
rpy30K, HanpaeneHHbIX No HOPMAanM K NpoAosibHOM ocu TpyGonpoBoAaa, He MPOU3BOAUTCS.

12.8.5.8 PacueT Hag3eMHbIX TpyboONpoBoAOB Ha ceicMUYeckue BO3AenCTBUA cneayeT NponssBoanTb Co-
rnacHo csody npasun, yTeepxaeHHoMy MuHpernoHom Poccuu [20].

12.8.5.9 Pacuet HagzeMHbIx Tpy6oMpoBogOB Ha onopax cneayeT NMPovusBoAUTb Ha AEUCTBUE CecMnYec-
KWX CUf1, HanpaBneHHbIX:

- BAONb ocv TpyBonposoga, Npy 3TOM ONPeAENstoT BeNMUMHBI HAaNpshkeHUi B TpyGonposoae, a Takke Npo-
N3BOASAT NPOBEPKY KOHCTPYKLMIA OMop Ha AeNCTBUE rOPU3OHTaNbHBLIX CEACMUYECKUX Harpysok;

- 110 HOpManu K MpoAosibHON ock Tpybonposoaa (B BEPTUKANbLHOM U FOPU3OHTaNLHON MNOCKOCTAX), NPU 3TOM
cnepgyeT onpeaensTb BEMYMHLI CMELLeHUiA TPyBonpoBoaa U 4oCTaTOYHOCTbL AMUHLI pUreneii, Npu KOTOpol He
npovsoiaeTt copoca Tpybonposoaa ¢ onopkl, 4ONONHUTENbHBIE HAMPsPKeHUs B Tpybonposoae, a Takke NPoBepsTb
KOHCTPYKLMW OMop Ha AeCTBMUE rOPU3OHTAMbHBIX U BEPTUKANbHBLIX CEACMUYECKX Harpy3ok.

HononHutensHo HeobxoaMmo NPOBOANTL MOBEPOUHLIN pacyeT Tpybonposoda Ha Harpy3ku, BO3HMUKaroLwme
rpy B3aMMHOM CMELLLeHWUM onop.

13 UcnbiTaHua TpyGonpoBOAOB BHYTPEHHUM AaBneHUeMm

13.1 Tpy6onpoBoabl UCMbITLIBAKT HA MPOYHOCTE U rePMETUYHOCTL rMApPaBIMYECKAM UMW MHEBMATUYECKUM
cnocobom. TpeboBaHUS K UCTILITAHUAM Ha NPOYHOCTL YHaCcTKOB TPY6ONpOBOAOB NPUHMMAIOT COMSIACHO AaHHbLIM
Tabnuupl 21. MHeBMaTUYECKUE UCTLITAHUS BHOBbL NMOCTPOEHHbIX TPYBONpoBoAoB ¢ paboynm AaBneHUEM Bhille
11,8 MIMa He pgonyckatotcs.

13.2 NcnblTaHne npoMbICnoBbIX Tpy6ONpoBOAOB HA MPOYHOCTL M MPOBEPKY HA FEPMETUYHOCTbL creayeT
NpOBOAMTL NOCHE NOMHON rOTOBHOCTY yYacTka Unn Bcero Tpybonposoaa (NonHon 3acbInku, obsanoBaHWs unm
KpenneHus Ha ornopax, O4YMCTKN NMOMOCTU, YCTAHOBKU apMaTyphbl U NpnbopoB, kKaTogHbIX BEIBOAOB M NpeAcTaBne-
HWS1 UICMONHUTESNbHOWM JOKYMEHTALMK Ha UCTILITbIBAEMbIA 0O LEKT).

13.3 BHyTpeHHsist noBepxHOCTb Tpy6 HenocpeacTBEHHO Nepea MoHTaXkoM Tpybonposoda AormkHa ObITb 04m-
LLleHa OT cHera, NibAa, BoAbl U 3arpsis3HeHuid. [Jo Ha4yana ucnelTaHuiA Ha NPOYHOCTL MPOBOAST O4UCTKY TpyBonpoBo-
0B MPOMBIBKOI NpU rugpasnunydeckom cnocobe ncnbitaHWin 1 NpodyBkoi Npu nHeBMaTuyeckom. Ha TpybonpoBo-
Aax guameTpoM meHee 219 MM NpOMbIBKY UW MPOaYBKY AONYCKaeTCsl BbIMOSHATL 63 MCMoNb3oBaHWS OUUCTHBIX
NOpLUHEN.

TexHonorno 1 cpeacTBa O4YUCTKA U UCTILITAHWUA NpedycMaTpuBaloT B cneuuansHon pabodeit MHCTPYKUWK,
paspabaTbiBaeMoii reHepanbHO CTPOUTENBHO-MOHTaXKHOW opraHusaumeit. IHCTpyKumst ormkHa 6bITk cornacoBa-
Ha C 3aKa341KoM W NPOEKTHOW opraHvaaLmen.

13.4 KaTeropun y4acTkoB Tpy6onpoBoaoB onpedensioT B cOOTBETCTBAM C 7.1.

13.5 MNpun Hag3eMHO 1 Ha3eMHOI NpokNagke y4acTkos TPy6oNpoBoAOB NepBbIv 3Tan Npu UCNbITaHUMW B ABa
aTana BbIMOJHSOT TOMbLKO MMApaBiMyeCcKUM cnocobom.

13.6 Mpw TemnepaType okpyxatoLLeli cpeabl Tpybonpoeoda Hwke 0 °C gonyckaeTcst (pOBOAUTL MMApaBn-
YecKune UCTbITaHWs No4orPeTOow BoAoK (MPW HANMUYMK TENSIOTEXHUYECKOro pacyeTa, BbINONHEHHOMO NPOEKTHOW opra-
HU3auWel) UNK KUAKOCTAMU C MOHWXKEHHOM TemnepaTypoi 3aMmep3aHusl. TexHOMors NPUroToBNEHUS U yTUNn3a-
LMV KUAKOCTU JOIMKHA BbITh YkasaHa B crieuyanbHON UHCTPYKLUK MO UCTILITAHUSIM.

13.7 Ans ruapaBnM4eckoro UcrbITaHUs MOryT BbITb UCMOMb30BaHbI MOA3EMHbIE BOAbI, UMEIOLLME MOHWKEH-
Hyl0 TeMrnepaTypy 3amep3aHus. Ecrniv Heobxoaumo, B Boay A06aBNSIHOT MHIMBUTOPLI KOPPO3UU.
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lNHeBMaTUYECKNE UCTILITAHUS pr6OI'IpOBO,ClOB AO0JSMHKHBI NPOBOANTLCA BO3yXOM, a30TOM UITU MHEPTHbLIM ra-
30M, NHeBMAaTU4eCKne UCNbITaHUA pr6OI'IpOBO,ElOB, paHee TpaHCnopTUpoBaBLUKX yrneBoaopodHble B3pbiBoONac-

Hble cpefbl, cnegyeT BbINOSHATL MUHEPTHBLIM ra3oM.
13.8 MpoBepKky Ha repMeTUYHOCTL yyacTka unu Tpy6onposoaa B Lenom NpoBoasT nocne UCMbITAHUA Ha
MPOYHOCTbL NPU CHWKEHUW UCTIbITATENBHOTO AaBneHus 4o NPoeKTHOro paboyero (p) 1 Boiaepkkv TpyBonposoaa B
TeueHue BpemMeHU, HeobxoanMoro Anst ocMoTpa Tpacchl, HO He MeHee 12 u.
13.9 B cnyuae paspbiBa TpybonpoBoaa BO BPEMS! UCTILITAHWIA HA MPOYHOCTb UM OBHAPYXXEHUS yTevek
nocre nNMKe1gaummn paspbiBa Unn yTeuky Tpybonposoa NoAnexxuT NOBTOPHOMY UCMbITAHUIO HA NPOYHOCTL U NPO-

Bepke Ha repMeTUHHOCTb.

Tabnunuya 21 — TpeboBaHWA K UCNIBITAHWUAM HA NPOYHOCTL YHaCTKOB TPyGONPOBOAOR

HasneHne ucnbita- Npopomxutens-

HUA B BepxHen HOCTb, 4
Tun ucnbiTaHua u Touke, MMa Kare- XapaKkrepucTuku
Xapakrepuctuka ero Cnoco6 ucnbiTaHui ropus y4acTKoB
aTanos yvacTt-

rmgpas- | nHeBma- | rmgpas- nHeB- xa

nuyec- TU4vec- nuyec- MaTtu-
Kui KU KU Yeckun

1 UcnbiTanme B Tpu 3Ttana He 6 — B,C Mepexogbl Tpy6onpoBogoe

MepBbitt 3Tan: npume- yepes BoAHbIE Nperpaapl Wupw-

- ANA NOABOAHBIX NEPEXoaoB 1,5p HseTCcsl HOWN 3epkana BOAbl B ME&XeHb
Tpy6ONpoOBOAOB € Npuneraowm- ana 25 m 1 Goriee B pycnoBou 4actu
MW K HAM NpuBpexHbiMK yyacT- | KaTtero- C npunerawwmmMm K HUM Npu-
kamu (nocne cBapku Ha ctane- | pwu B 6pexXHbIMM yYacTKaMu AnNuHON
ne wny Ha nnowagke), Ho Ao He MeHee 25 M Kaxabln (oT
naonauuu; cpeHeMeXeHHOro ropu3oHTa

BOAbI).

- Ans nepexoaos vepes xe- | 1,25 p Mepexoabl vepes xenes-
nesHble goporu obwel cetn n ansa Hble goporu obuwen cetu (Ha ne-
aBTOMOOUIIBHBIE AOPOrK € Mpu- | KaTtero- peroHax) ¢ npuneramwymm no
neralowymm  yyactkamu  (noc- | pum C 06e CTOpOHLI AOPOIK yJacTkaMmmn
ne yknagku Ha MNpoeKTHble OT- anuHon 50 M OT NoAoWBLI Ha-
METKM). CbiNWU 3eMNAHOIO MONOTHA WIK

OT Kpasi BOQOOTBOAHOIO COOPY-
KEHUS1 AOPOrY U MPUMbIKAIOLLM-
MU K NEpexoAam y4yacTkamm Ka-
Teropum C B npegenax paccro-
SIHWN, YKa3aHHbIX B 7.2.

Bropow atan: 1,25 p 1,25 p 12 12 B Mepexogbl Yepe3 aBTOMO-

- ANsi NOABOAHbIX NEePexoaoB 6unbHble pgoporn obwero
Tpy6OnNpoBOAOB C Npuneratowy- nonbL3oBaHUA U nogbesgHble
MU K HUM MPUBPEXHBIMK y4acT- AOpOorn K NPOMBbILWIIEHHBIM
kamu. McneiTanma nposogar npeanpuatuam l-a, 1-6, Il lll ka-
nocne yknagku, HO 40 3acbinku TEropui BKMKOYasl y4acTku no
npyv rMapaBlnYeckux UCMbITa- o06e CTOpOHbI AOPOrK Ha paccTo-
HUSIX U NOCNE YKNagKky 1 3achbin- AHMN HEe MeHee 25 M Kaxabln
KM MpU NMHEBMATUYECKUX UCTbI- OT NoAOWBbI HAacLINU unu 6po.-
TaHWSAX; KU BbIEMKW 3€MSIHOro NonoT-

- ONs1 NepexoaoB Yepes xe- Ha JOpOMM W NPUMBIKAIOWMMY K
nesHble U aBTOMOOWIbHbIE [0- nepexoaam yvacTkamu kartero-
porv ¢ NpunerawLmMmMmM y4acTka- pvn C B Npegenax paccTosiHuim,
MW OOHOBPEMEHHO C MPUMbIKa- ykasaHHbIX B 7.2
OWUMK ydacTkamn (MCMbITaHnA
NPOBOASIT TOJNBKO rMapaenuyec-

KMM crnocobom).
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lpodomxernue mabnuusl 21

64

HaBneHue ucnbiTa- Mpopomxutens-
HUA B BEpPXHEW HOCTb, M
Tun ucnbITaHna 1 Touke, Mfa Karte- X
APaAKTEPUCTUKN
XapakTepuctuka ero Cnoco6 nenbiTaHui ropus y4acTkoB
3Tanos y4acrt-
rmgpae- nHeBmMa- rmgpae- NMHEB- ka
nuyec- Th4ec- nudec- MaTu-
KUK KW KW YeCcKui
TpeTtu atan: B
OHOBPEMEHHO C WCMbITaHU-
em Tpybonposoaa
- ans TpybonpoBogoe kate- | 1,25 p 1,25 p 12 12
ropumn C cornacHo 7.1.5;
- ans TpybonpoBodoB kaTe- 1,1p 1,1p 12 12
ropun H cornacHo 7.1.5
2 VcnbiTanmne B ABa 3Tana Mepexoabl TpyGonpoeoaos
Mepebii aTan: 1,5p 1,25p 6 12 Yepes BOOHbIe Mnperpagpi:
nocne yknagkn v 3acbinku ans c - y4acTKv Mo novMe pek no
WIMW KPEMIeHnsl Ha onopax. KaTero- BB 10 % ob6ecneyeHHOCTH
pvn B BOAHbLIX Nperpaj WUpVHON 3ep-
Kana Bogbl B MeXeHb 25 M 1
1,25 p Honee B pycrnoBoi 4acTu;
ans B,C - HECYJOXOAHbIE LUMPUHON
Karero- 3epkana BOAbl B MeXeHb [0
pun C 25 M B pycnoBow 4acTu C rnom-
mamu no MBB 10 % obecneueH-
BTopow aTan: HOCTW;
OOHOBPEMEHHO C WCMbITaHW- B,C - OepuBaUWOHHbLIE KaHanbl
em Tpybonpoeoaa OpOCHTEINbHbIE;
- ans TpybonpoBogos kate- | 1,25 p 1,25 p 12 12 B, C - nepexogbl Tpybonporoagos
ropum C cornacHo 7.1.5; Yyepe3 ropHble NOTOKU (pekn)
- Ans TpybonpoBodoB KaTte- 11p 1,1p 12 12 npu noa3emMHOW npoknagke ¢
ropum H cornacHo 7.1.5; novimamu no MBB 10 % ob6ecne-
YEHHOCTH;
B, C - nepexogbl vYepes bonota
Tuna lll;
C - nepexogbl Tpybonpoeoagos
yepes XKenesHble JOporu npo-
MbILLSIEHHOTO XEeNne3Ho40pOX-
HOro TpaHcnoprta (BHeWwHue,
BHYTpPEHHUE XEeNne3HOA0pPOX-
Hble MyTU) C NpUNeramwWwuMn no
06e CTOPOHbI 4OPOTrK yHacTkamu
anvHon 50 M kaxawin (OoT ocen
KpanHWX NyTen) n NpUMbIKaoLWLu-
MM K MepexoaaM y4acTkamm Ka-
Teropuu C, B npegenax paccro-
SIHWIA, YKa3aHHbIX B 7.2.
C Mepexoawl Tpybonposogoe

yepes aBTOMOOWNbHbLIE O0PO-
v C Npyuneralwmmmn no obe cto-
POHbI AOPOrK y4acTkamu, anu-
HOW 25 M Kaxablh OT noaowBbl
HacbiNnu WNuM OGPOBKN BbIEMKU
3eMIISIHOrO NONOTHA JAOPOru, U
MPUMBLIKAIOWKUMKU K Nepexogam
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lpodomxkeHue mabnuypl 21

DaBneHue ucnbiTa- Npopomxutens-
HUS B BEPXHEW HOCTb, 4

Touke, Mla
Tun ucnbITaHus u Kare-

" ropus

XapaKkTepucTuka ero Cnocob mnenbiTaHuin P
3TanoB yvact-

Ka

Xapakrepuctuku
y4acTtkos

rmgpas- | nHeBma- | rugpae- nHeB-
nuyec- Th4ec- nuvec- MaTu-
KU KNI KUI YeCKui

yyactkammn kateropum C B
npegenax paccTosiHAW, yKa3aH-
HbIX B 7.2, Ans cnegylowmx aB-
TOMOGMIBHbLIX AOpOT:

- aBTOMOBUIbHLIE AOporu
obwero nonb3oBaHUs U
noabesaHble QOporn K npo-
MblWNEHHBIM NPEANPUATUAM
IV, V kareropwi;

- BHYTPEHHWE aBTOMOOUNb-
Hble AOPOrN NPOMbIWNEHHbIX
npeanpuaTUi U opraHnM3aunn
BCEX KaTeropwn;

- BHYTPUXO3AWCTBEHHbIE aB-
TOMOOUNBHLIE AOPOMY B Cenbe-
KOXO3SINCTBEHHBIX NPeanpuaTH-
fIX U opraHu3aumsix I-c katero-
pumn.

B,C YyacTkm rasonpoBoaoB,
npuMbIKaloWMWe K nnowaakam
CKBa)XXWMH Ha paccTosaHnn 150 m
OT orpaxgeHusa (npeasapm-
TEnbHbIW 3Tan UCNbITAHUA MA-
paBrMyeckum crnocobom).

B,C [asonpoBogbl Ha ANWHE
250 m o1 rpebGeHoK NoaBoAHLIX
nepexofoB, MNOAKIIOYEHUS TPY-
60nNpoBOAOB APYT K APYTY U yua-
CTKM OT OXPaHHbIX KPaHOB [0
nnowagok YK, YMAMr, OKC,
KC MXI (npegBaputenbHbin
aTan ucnbITaHuW rgpaenuyec-
KUM Ccnocobom).

B,C Tpy6onpoeoasl, npoknagi-
Baemble NO NOMUBHBLIM U OpO-
WaeMbIM 3EMNSAM XJIOMKOBBLIX W
PUCOBLIX NNAHTaUMUN.

B,C YvacTkn Tpy6onpoBooB,
TpaHcnopTUpyoLWmMe NpoayKTbl
B XNOKOW hase U TOKCUYHbIE
NpPoAYyKTbl, PacrnofoXeHHble
BbllWE HACeNeHHbIX MYHKTOB U
NPOMBIWNEHHbIX NPeanpuUsITUA
Ha PacCTOsIHUM OT HUX [10:

- 300 m — gns Tpy6 DN 700
M MeHee;
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lpodomxerHue mabnuybi 21

Tun uenbiTaHuA u
XapakTepucTuka ero
3TanoB

[aeneHue ucnbita-
HUSI B BEPXHEN
Touke, MMNa

Npoponxurens-
HOCTb, M

Cnoco6 ucnbiTaHui

rmgpas-
nuyec-
KUR

nHeBMma-
TUyec-
KU

rmapas-
nuuec-
Kui

nHes-
maTtu-
Yeckum

KaTe-
ropus
yyact-
Ka

Xapakrepuctuku
y4acTKoB

- 500 m — ana Tpyb cebiwe
DN 700 po DN 1000 eknwouu-
TeNbHO;

1000 m — ansa Tpy6 ceblwe
DN 1000.

Mepeceuenuns (B obe cropo-
Hbl) B Npefenax paccrosaHun,
yKa3aHHbIX B no3vuun 14 1abnu-
ubl 6, ¢ BJl HanpsaxeHuem
330 kB u boree.

BrikugHbie Tpy6onposoab
HEMTAHLIX CKBaXWH, NPOKNaabI-
BaeMble napannenbHoO pekam ¢
3epKanoM Bofbl B MEXEHb 25 M
n 6onee, kaHanam, o3epamMm u
APYrMM BoOEMAaM, UMEIOWNM
pbIBOXO3ANCTBEHHOE 3HAYEHNE
HA PacCTOSIHUSIX COrNacHo Tpe-
60BaHNAM CaHUTaPHbLIX HOPM U
npasun, yTBepxgeHHbix [nas-
HbIM TOCygapCTBeHHbIM CaHU-
TapHeiM Bpadom Poccuiickon
depepaunn [3].

Yanbl nycka v npuema BTY,
y3nbl NIMHENHOW 3anopHON ap-
MaTypbl, a Takke NpuMbIKato-
LME K HUM yHacTku Tpy6onpoBo-
0OB AnuHon 250 m.

Tpy6onpoeogb! Ha ydacTkax
noaxoga k HC, HIMC, M3 B npe-
aenax 250 m oT orpaxgeHun
(NnpepBapuTentHbIN 3Tan Ucnbl-
TaHul TMAapaBNUYECcKUM CNOCOo-
6om).

MepeceveHusa ¢ HedTENPO-
BOZAaMM, HebTenPoOayKTONPOBO-
Aamu, rasonpoeogamy U KaHa-
NN3aLUOHHBIMK KONNEKTOpamMn
Ha anvHe 20 M no 06e CTOPOHLI
OT nepeceveHusn (npegeapm-
TenbHbIA 3Tan UCNbITaHUI Ma-
paBnuyeckum cnocobom)
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OkonyaHue mabnuyst 21

[asneHue ucnbiTa- lMpopomkuTens-
HUA B BEPXHEW HOCTb, 4
Tun ucnbITaknsa u Touke, Mra Kare- XapaKTepueTHky
XapakrepucTuka ero Cnoco6 ucnbITaHuii ropus y4acTKoB
aTanos yvacrt-
rmapas- nHeBMa- rmapas- nHeB- Ka
nuyec- THyec- nuyec- martu-
KUIA KU KW Yyeckui
3 NcenwiTanme B oguH aTan YuacTtku Tpy6onposoga:
OQHOBPEMEHHO C UCMbITAHWEM
Tpy6onposoaa
- Ansa Tpy6onpoBoaoB KaTe- 1,25 p 1,25 p 12 12 C - kaTteropum C, kpome yka-
ropumn C cornacHo 7.1.5; 3aHHbIX Bbllle;
- Ansa Tpy6onpoBoaoB KaTe- 1.1p 1,1p 12 12 H - y4acTkm karteropwm H
ropun H cornacHo 7.1.5

MpumevyaHnunsa

1 p — pabodee gaBneHve, yCTaHaBMMBAaEMOe MPOEKTOM.

2 Ha Bcex 3Tanax ucnbiTaHui B NoGoM TOUKE UCMbITBLIBAEMOrO ydacTka TpybonpoBoda ucnbelTaTensHoe gaene-
HUE Ha NMPOYHOCTb HE MPEeBbIWAEeT HAMMEHBLLUETO U3 FrapaHTMPOBaHHLIX 3aBOAaMK 3aBOACKUX UCMbITATeNbHbIX gaBrne-
HWIA Ha TPYGLI, apmaTypy, UTUHIK, Yy3rbl 1 060PYAOBaHUE, YCTAHOBINEHHBIX HA UCTILITEIBAEMOM YYacTKe.

3 BpemeHHble TpybonpoBoabl Ans NOAKIIOYEHNST ONPecCOBOYHbLIX arperatoB U KOMMPECCOpOB crieayeTt npea-
BapuTenbHO NOABEPrHyTb MMAPaBNM4eCKOMY WCMbITAHWIO Ha AaBneHue, coctaBnswowee 125 % oT ucnbiTaTenbHoOro
OaBMNeHust UcnblThiBaeMbIX TPyOGONpoBoAoBs.

4 HanpsbkeHus1 B Hag3eMHbIX y4acTkax TpybSonpoBoga npy BO3AeNCTBMM WCTbITATENBHOMO AaBneHus cnegyeT
NPOBEPUTL PacHeTOM W ONpedenuTb cooTBeTcTBMe TpebosaHusim 12.3.9.

5 Mepexoabl Yepe3 BoAHbIE Mperpagbl WupuHol He Gonee 10 M u rnybuHoN He cBbiwe 1,5 M gonyckaeTcs
MCMbITEIBATE B OAMH 3Tan OAHOBPEMEHHO ¢ TPyGonpoBodoMm.

6 Yvactkn kateropwm C, npvBeaeHHbe B No3nuum 3, MOMyT MO YCMOTPEHUIO NPOEKTHOW opraHnsaumm (B 3aBu-
CMMOCTM OT KOHKPETHbIX YCIOBWI) NogBepratbCsl UCNbiTaHWsAIM B ABa 3Tana, |To cneayeT oTpasuTb B NpoekTe.

7 Mpw yknagke nogsodHbix TpybonpoBogoB crnocobom nocneqoBaTenbHOro HapawmBaHust ¢ Tpyboyknagou-
HOW GapXu nnn ¢ GeperoBol MOHTAXHOW MNOLLAAKU MEPBbLIN 3Tan UCNbITAHUWA NPU UCNbLITAHUAX B TPU 3Tana He
Npon3BOAAT.

8 Yuvactok Tpybonpoeoaa kareropuu C, BKrovalowmi OTAeNbHbIE yHacTky, nognexailmye ucnbITaHuAM B ABa
aTana, AonycKaeTCA UCMBITLIBATL B OAWH 3Tan Ha aBlieHne, COOTBETCTBYIOWEE AABNEHNIO UCTIbITAHWUIA NEPBOTO 3Tana.
Takon cnocob ncnbiTaHUsl B OOUH 3Tan OTPaXaloT B NPOEKTE.

13.10 3anonHeHuwe Tpybonposoda Bo3gyxoMm (MHEPTHLIM ra3oM) Mpu NpoBeAeHUN MHEBMATUHECKUX UCTIbITa-
HWUW BLINOMHAOT C OCMOTPOM Tpacchl Npu gaBneHun, pasHom 0,3 oT UCNbITATENbHOMo AABNEHUA Ha NPOYHOCTL
P,cn» HO He BblLe 2 MIMa. OcMoTp Tpacchl npy yBenudeHun aaesnenua ot 0,3 P, Ao P, N B Te4eHne BpemMeHn
UCNbITaHUA Ha NPOYHOCTL 3anpeLLaeTcs.

13.11 MNpu ucnbiTaHum cuctem TpybonpoBOAOB AOIMKHLI BbITb NPEAYCMOTPEHbI TEXHONOMMYECKNE CXEMBI,
obecneuvBatoLLme NocnegoBaTeNbHOE UCTIbITAHWE YHaCcTKOB C MHOFOKPATHBLIM UCMONb30BaHWEM UCTIbITATENTbHOW
cpeabl.

13.12 MNpomeicrioBble Tpy6onpoBoAbl, MpefgHasHAYeHHbIe 4r1s TPAHCNOPTUPOBaHUA NPUPOAHOrO rasa Unu
rasoBOro KoHAeHcaTa, coepkallero cepoBoaopos, noanexar ocyLlke A0 3anofHEeHUA UX NPOaYKTOM.

14 MaTepmansl, TpyObl U coeaUHUTENbHbIE AeTanu

14.1 Tpy6bl u coeguHUTEeNbHbIE AeTanu Tpy6onpoBoaoB

14.1.1 Tpybbl u COT, npumeHsieMble A1 CTpOUTENILCTBA MPOMBICAOBLIX Tpybonposoaos, obnacTb
NPUMeEHEeHUs KOTOpPbIX yKkasaHa B pasgene 1, AoMKHbI COOTBETCTBOBATL TPeBOoBaHUAM HAaLMOHASbHBIX U MeXayHa-
poAHbIX cTaHgapToB Ha Tpybbl u CAT, a Takke UHLIX HOPMATUBHBIX JOKYMEHTOB, YTBEPXXAEHHbIX B YCTAHOBNEH-
HOM nopsake.

14.1.2 Ong ctponTenscTBa TpybonpoBoAOB A0MKHBI MPUMEHSITECS:

- TpyGbl cTanbHble 6eCLUOBHbIE;
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- TpyObl cTanbHble 3M1EeKTPOCBaPHbLIE MPAMOLLOBHbLIE, CBapeHHbLIE TOKAMU BBICOKOW 4acToTbl;

- Tpy6bl CTarbHble aNeKTPOCBapHbIE NPSIMOLLOBHBIE OAHOLLOBHLIE UM CMPanbHOLOBHbIE, CBapeHHbIE ABY-
CTOpPOHHEN AyroBow ceapkoi nop, itocomM no CNOLWHOMY TEXHOSIOTMYECKOMY LUBY, HOMUHANbHLIM ANaMeTPOM
0o DN 1400 skntounTtenbHo.

MpumevaHune — JlonyckaeTcss NPUMEHEHWE 3NEKTPOCBAPHLIX MPSIMOLLOBHLIX ABYXIWOBHBIX TPYO, CBAapeHHbIX
[OBYCTOPOHHEW [AYroBOW CBapkow nop prnocoM No CRMOWHOMY TEXHOMOMMYECKOMY LWIBY, HOMWHAaNbHBIM AUAMETPOM
ot 1000 go 1400 BkmountensHo. [lonyckaeTca NPUMEHEHUE 3NeKTPOCBApHbLIX NPAMOLWOBHLIX TPyD, CBapeHHbIX
DBYCTOPOHHEN [yroBOW CBapkKom noz, (brniocoM B XXECTKOW KNeTu TpybocBapoYHOro CTaHa, HOMUHAMbHBIM AuameTpoM Ao
800 BKMIOUUTENBHO.

14.1.3 BecluoBHbIe TpybObl U3roTaBNMBalOT U3 HENPEPLIBHOMUTON, NMATOW, KOBAHOW UMW KAaTaHOW 3aroTORKM
YrNepoanuCTbIX U HU3KOMErMpoBaHHbLIX CMNOKOWHBLIX CTaneil M MoABepraloT KOHTPOMI Hepaspyllalowmmiu
MeTogamu.

14.1.4 Tpy6bl aneKTpocBapHble U3roTaBMBAKOT U3 SIMCTOBOTO UM PYJIOHHOTO NpoKaTa YrnepoanucTbIX 1 HU3-
KOMNerMpoBaHHbIX CMOKOMHbLIX CTasnen, NOCTaBNAeMOro B ropsayekaTaHOM COCTOSIHAM, NMOCH e KOHTPONIMPYEMON Unu
HOpPManuayoLLei NpokaTKu, KOHTPONUPYEMOU NPOKATKW C YCKOPEHHBLIM OXNaXaeHUeM, a Takke B TEpMUYECcKU
0b6paboTaHHOM COCTOSIHAM M0 peXUMaM U3roTOBUTENA. SeKTPOCBapHbIE TPYObI UM PYNOHHLIA, IMCTOBOW NpokaTt
nogsepraroT KOHTPOSIo HepaspyLualoWwnMm MeTogamu.

14.1.5 BpemeHHOe conpoTuBEHNe CBapHOro CoeanHEHUs OMKHO BbITb HE HIKE HOPM, YCTAHOBEHHBIX
AJ151 OCHOBHOIO MeTanna.

14.1.6 OueHka ceapusaemoct Tpy6 n COT AonkHa onpeaensTLCa pacieToM SKBUBaleHTa yrrepoga no
hopmynam:

+Cr+Mo+ V Cu+ Ni

- Mn
Cy=C+ M s (14.1)

Pop =C + 514 CLXMAT U NIy Mo, V', 5p, (14.2)
rae C, Mn, Cr, Mo, V, Ni, Cu, Si, B — maccoBble aonv yrnepoaa, MapraHua, xpoma, MonubaeHa, saHaaus,
HWKens, Meau, kpemHus, 6opa B ocHoBHOM mMeTanne Tpy6 u COT.

Ecnu maccosas aons 6opa meHblue 0,0005 %, To B pacyeTe P, no chopmyne (14.2) 6op He yunTbIBaeTCA.

PacyeT akBuBaneHTa yrnepoga no copmyne (14.2) npoussoauTcsa Npu MaccoBoi Aone yrnepoaa B OCHOB-
Hom meTanne Tpy6 n COT He 6onee 0,12 %.

MpeaensHoe (MakcuManbHoe) 3Ha4YeHUe 3KBUBASIeHTa yrrepoaa, paccumTbiBaeMoro no coopmynam (14.1)un
(14.2), onpepensieTcs B HaUMOHAsbHBIX, MEXIOCYAAPCTBEHHBIX U MeXAyHapoAHbIX CTaHAapTaX, a Takke B UHbIX
HOPMAaTUBHbLIX JOKYMEHTaX, YTBEPXKAEHHbLIX B yCTAHOBIIEHHOM MOpsiAAKe.

14.1.7 YaapHas BA3KOCTb OCHOBHOIO MeTarinia v MeTarsina cBapHbIX coeguHeHui Tpy6 ¢ HOMUHaNLHON ToM-
LLMHOW CTeHKU 6 Mm 1 Bonee npu Temnepartype, paBHOM MUHUMAIIBHOW TeMnepaType CTeHKu Tpybonposoada npu
aKcnnyaTaumu, 4OMKHA yA0BNETBOPSTL Tpe6oBaHWAM, NPUBEAEHHBIM B HALUMOHAMbHBIX, MEXIOCYAapCTBEHHbLIX U
MeXayHapoaHbIX CTaHAapTax, a Takke B UHbIX HOPMATUBHbIX AOKYMEHTaX, YTBEPXKAEHHbIX B YCTAHOBSIEHHOM
nopsiake.

[ns o6ecneyeHnst CONPOTUBNEHUS NPOTSHKEHHBIM Pa3pyLUEHWSIM KONUYECTBO BA3KOW COCTaBNAOLLEN B 13-
nowme obpasua UM ocHoBHOro metanina Tpyb (HapyxHbiM agnameTpom 500 MM 1 6onee) AOMKHO YAOBNETBOPATh
TpeboBaHUAM, NpUBeAEHHLIM B HALMOHANbHbIX, PErMOHaNbHbIX, MEXAYHAPOAHbIX U UHOCTPAHHBIX CTaHgapTaXx,
ucnonb3ayeMbix Ha Tepputopun Poccuiickoin degepaumm, a Takke B MHbIX HOPMaTUBHbLIX AOKYMEHTaX, yTBepXKaeH-
HbIX B YCTaHOBIIEHHOM MOpsiAKe.

14.1.8 Kaxxgast Tpyba AormkHa BbiAepXXMBaTh UCNbITaHUE TMAPaBNMYeckuM AaBneHneM. 3aBockoe UCTbITa-
TenbHoe AaeneHue P;, MIMa, 6e3 yyeTta oceBoro nogrnopa cnegyet onpeaenstb no copmyne

2-t.-R
p =2 tmn R (14.3)

rae tin — MUHUMAanbHasi TONLWMHA CTEHKU TPyObl, MM;
R — HanpsbkeHue B cTeHKe TpyObl MpY UCTIbITaHWW; pernameHTUPYeTCA B HaLMOHAIBHbIX, MEXXTOCYAapCTBEH-
HbIX ¥ MeXAyHapoAHbIX CTaHAapTax Ha TpyObl, @ Takke B UHBbIX HOPMATUBHLIX JAOKYMEHTax, yTBepX-
AeHHbIX B ycTaHOBNEeHHOM nopsake, MMa;
D — HapyxHbIVi guameTp Tpybbl, MM.
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14.1.9 insa Tpy6onpoeoAo. A0SKHBI NPUMEHATLCA crieaytoLine KoHCTpyKuumn COT:

- TLU ropsiyer LUTAMNOBKW U rTMAPOLITAMMOBaHHbLIE;

- TWC ¢ uenbHOLWITaMMNOBaHHLIMW OTBETBNEHNSIMU FrOpsSYei LUTaMMOBKM;

- TC (6e3 cneumanbHbIX yCUNUBAOLLUX 3/1EMEHTOB);

- nepexofbl KOHAYECKWe, KOHUEHTPUYeCcKUe U 3KCLUEHTPUYECKUE LUTAMMNOBaHHbIE UMW LUTAMMNOCBapHbIe,
a Takke cBapHbIe U3 JIMCTOBOro NpoKaTa;

- oTBOABI MHYTbIE [Magkne, U3roToBSIEHHbIE U3 TPYD MyTEM NPOTSDKKA B rOpsieEM COCTOSIHWAW, THYTble Npu
WHAYKUMOHHOM Harpese Unu WTaMnoceapHble U3 ABYX NOMOBWH;

- OTBO/bI XONOAHOTHYTbIE U BCTABKW KPUBbIE, U3rOTOBIEHHbIE U3 BECLLIOBHBIX WA 3NEKTPOCBapHbIX TPyo
B 3aBOACKUX YCIOBUSIX UMK Ha Tpacce cTpouTenscTea Tpy6onposoaa;

- 3arnyLKu SNnunTU4eckue.

14.1.10 CoeavHuTeNbHBIE ACTANMU (KPOME OTBOAOB XONOAHOMHYThIX U BCTABOK KPUBLIX) AOSTKHbBI UCMILITbI-
BaTbCS Ha 3aBOAE-U3roTOBUTENE rMapaBnM4eckum cnocobom, AaBneHuem, paBHeiM 1,3 pabouero gaBneHusa ans
AeTanen, MOHTUpYeMbIX Ha yyacTkax kaTteropuin H u C, n 1,5 paboyero aasneHust — ans geranemn y4acTtkos
KaTeropuu B.

14.1.11 Pasgenka KpoMoK npucoeauHUTeNbHbIX kKoHUoB COT aomkHa yaOBNETBOPSITL YCIIOBUSIM CBapKM.
TonwnHa KPOMKU NMoA cBapKy COeAWHUTENbHOW AeTanu AoSKHa yAOBNETBopsATb ycrousim (12.1) — (12.5),
B KOTOPbIX MCMOMbL3YHOTCS MPUCOEANHAEMbIN AMameTp U HopMaTUBHbLIE CBOWCTBA MaTepuana agetanu.

14.1.12 Ecnu ocHOBHOW MeTann coeanHaeMblX Tpybbl 1 coeauHUTENBHOWN AeTany UMeeT pasHble 3HauYeHUs!
BPEMEHHOrO COMPOTUBIEHUS, TO 4N obecneyeHnss paBHONPOYHOCTU MOHTaXKHbLIX CoeiuHEHUn HeobXxoaMmMo
cobntoaaTth ycrnosuve

it Sy 2t Ou (14.4)

roe tg, t, — TOMLUMHA KPOMKW MOA CBApKY COEAWHMUTESIbHON AETani 1 ToNMHA CTEHKM MPUCOeanHAEMON
Tpy6bl COOTBETCTBEHHO, MM;
O, fit, Oy — HOPMaTUBHLINA Npegen NPOYHOCTU (BpeMeHHOe CONPOTUBNEHUE ) COeAUHUTENBHOM AeTanu v Npu-

- coeauHaemMon Tpybbl cootBeTcTBEHHO, MMa.

14.1.13 Mpy HEBO3MOXHOCTU BLINOMHEHUs1 3TUX TPeHBOBaHWIA, a Takke NPW PAa3HOCTU TOMNLWWH CTEHOK NPUCO-
eAnHsIeMbIX KOHLIOB AeTanu u Tpybbl, oTnuyatowmxcs 6onee yem B 1,5 pasa, Heobxoaumo npegycmatpusaTth
nepexodHele Konbua. MNepexoaHble KonbLa MOryT NpYBapuBaTLCS Ha 3aBOAE-U3rOTOBUTENE UMW B TPACCOBLIX
YCIOBUSIX.

14.2 CBapHble coeAUHEeHUA U CBapo4Hble MaTepuanbl

14.2.1 MNpu BbIGOpE TEXHONOMMI CBApKWU NPpeAnoYTeHNe AO0IMKHO OTAABaTLCS BbICOKONPOU3BOAUTENBHBIM
mMeToaam CBapku (TEXHOMOMMAM aBTOMAaTUYECKON CBapku), obecnevnBaloLMmM HeobxoanMbI TEMN CTpoUTeNb-
cTBa, Tpebyemoe KauecTBO CBapHLIX COEAUHEHWUI U BbINONHEHUE HOPMAaTUBHBLIX TpeboBaHUIA K CBOMCTBaM cBap-
HbIX coeMHEHUI.

14.2.2 MeToAabl, 06BbeMbI U HOPMbI OLIEHKWN KaYecTBa CBapHbIX coeauHeHUI Tpy6onpoBoAOB AOMKHbLI COOT-
BETCTBOBaTb TPeboBaHWAM AENCTBYIOLLIMX HOPMATUBHBIX AOKYMEHTOB.

14.2.3 MexaHuuyeck1e CBONCTBA KONMbLEBbIX CTLIKOBLIX CBapHbLIX CoeAMHEHUIA TpYOOoNpoBoA0B NPU OTCYT-
CTBUW B MPOEKTHOM AOKYMEHTaLMM crieLmanbHbIX TpeboBaHWi A0MKHBI OTBeYaTh criedyloLmm TpeboBaHuaMm:

- NPY UCNbITAHKSIX HA CTaTUYECKOE pacTAXeHWe NNOCKUX 06Pa3LOB CO CHATLIM YCUIIEHWEM CBApHOTO LWBA
BPEMEHHOE CONPOTUBIIEHUE Pa3pbIBY AOMKHO ObITb HE HIMKE HOPMAaTUBHOMO 3HAYEHWS BPEMEHHOIO COMpPOTUBIE-
HWS1 pa3pbIBYy OCHOBHOIMO MeTanna Tpy6, onpegensiemMomy Ha NnpoaosbHbIX 0bpasuax (no TY Ha Tpybbl);

- NPV UCTILITAHUSIX HA cTaTUYeckuii N3rné obpasLoB CO CHATBLIM YCUIIEHUEM CBApHOrO LIBa coeguHeHUi
Tpy6 ¢ knaccomM npoyHocTy Ao K60 BknounTensHO cpegHee apudmMeTudeckoe 3HaueHue yria usrnba gosmkHo
6bITb He MeHee 120°, Npy 3TOM MUHUMarbHOE 3HaYeHve yrna usrnba AosmkHo 6bITb He MeHee 100°, coegUHEHMIA
Tpyb ¢ knaccom npouHocTy cebile K60 Ao K65 BkntovnTensHO 3HaveHue yrna nsrmba gomkHo 6biTb He meHee
180° npu ycnoBwuu, 4To STOT NOKasarenb Nony4eH no Metoauke ctaHgapta APl 1104 [22]. HopMbl oLieHku ycTaHaB-
nuBatoTcs B crieymanbHbIX HOPMATUBHBIX AOKYMEHTAX;

- Npu namepeHun TBepaoctu (HV,5) TBepaocTs MeTanna wea u 3TB He gomkHA NpeBbIlaTh 3HAYEHUH,
npuBeaeHHbIX B Tabnuue 22.
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Tabnunuya 22 — MakcumanbHo gonycTumble 3Hadewnss TBepgoctn (HV,p) metanna wea u 3TB cBapHbix
coeguHeHnn

Teepnoctb (HV,,)
MecTto onpepeneHus
0o K55 Bkrntou. cB. K55 no K60 Bkniou. cB. K60 no K65 skntou.
Metann wea 280 280 300
(325)*
3TB 300 325 325
(350)**

* [insi cBapHBIX CoeaunHeHWn, BbinonHeHHsIX POC, Bkovas cneuuanbHble CBapHble COEAUHEHUSI U y4acTKu
CBapHbIX COEAMHEHWIN, OTPEMOHTUPOBaHHbIX PAOC.
** [InA 06nMUOBOYHOIO M NOABAPOYHOINO CrOEB LiBa.

MpumedyaHune— [nsa cBapHbIX coeanHeHnii Tpyb ¢ knaccom npouHocTu K65 TpeboBaHus k TBepaocTu,
KOTOpblE OTpaxeHbl B HOPMATUBHbLIX U (MNM) NPOEKTHbIX AOKYMEHTaX, CrieflyeT YTOYHUTbL MNocre NpoBeaeHusl KOM-
TNEKCHbIX UCMbITaHWIA OMbITHOM NapTum Tpyb. [ns cBapHbIx coeanHenuii Tpy6 u CAT B cepoBOAOPOAOCTONKOM UCMOS-
HEHUN MaKCUMarbHO AONyCTUMble 3HAYeHWA TBEPAOCTM He AOoMxHbl npeBbiwarb 240 HV .

14.2.4 MexaH14eckue CBOWCTRA YITOBLIX M HAXECTOYHbIX CBApPHBLIX coeAUHEHUI TpyBonpoBOAOB NpU OT-
CYTCTBUM B NPOEKTHOW AOKYMEHTaLMK crielmanbHbIX TpeboBaHWi 40MKHBI COOTBETCTBOBATHL Criedyowmm Tpebo-
BaHUAM:

- UCMbITaHWA Ha U3MOM OMXKHbI NPOAEMOHCTPUPOBATL MOSHLIA NPOBap, CNMaBneHue Mexay Cloamuy Wea,
OTCYTCTBME BHYTPEHHUX AeheKTOB, UMEIOLLIMX pasMepbl, MPEBbILLAoLLME 3HAYEHWS], yka3aHHbIe B HOPMaTUBHbIX
OOKYMeHTaXx;

- TBep4oCTb MeTanna wea U 3TB yrnoBeIX CBapHbIX cOeAUHEHWI JoMKHA COOTBETCTBOBATL TpeboBaHWAM,
MpVYBEAEHHbLIM ANS CThIKOBbIX CBAPHbLIX COEANHEHWI.

14.2.5 na cBapku TpyboNpoBOAOB NPUMEHSIHOTCS:

- 3reKTpoAbl C OCHOBHbLIM U LIENMH0N03Hb6IM BUAOM MoKpbiTUs anst PAOC;

- MPOBOIOKU CTNJIOLLHOMO CeYEHUSI 151 MEXaHU3POBaHHOW 1 aBTOMAaTUYECKOW OYroBO CBApPKM B 3aLLMTHBIX
rasax v nog cocom;

- MOPOLLKOBbIE NPOBOMOKM AN aBTOMATUYECKON CBAPKM B 3aLLMTHBIX rasax;

- camo3all/THbIE MOPOLLKOBLIE MPOBOJIOKM A5 MeXaHU31pOBaHHOM CBApPKU;

- NPOBOOKU CMMOLLHOrO CeYeHWUs A5 ra3oBOW CBaPKY;

- BONbhpamoBble 31eKTpodbl 415 aproHOAYroBO CBAPKU;

- chntockl MNaBneHsle U kKepaMuyeckue (arnoMeprpoBaHHbIe) AN aBTOMaTUYECKOR U MEXaHU3UPOBAHHOM
CBapKW NPOBOSIOKO CNOLLHOMO CeYeHUs;

- 3aWMTHbIE rasbl U NX CMeCK 41151 Py4HO aproHodYroBOi CBapKu, aBTOMaTUYECKON AYroBOI CBapKX Henna-
BALLMMCS 3NEKTPOACM, MEXaHU3UPOBAHHOM U aBTOMATUYECKOA CBAPKWN NMPOBOMOKOW CMOLLHOMO CeYEHUsI U Mo~
POLLKOBO MPOBOSOKOW;

- roptoure rasbl 4N ra3oBO CBAPKU.

14.2.6 CapoyHble MaTepuansl (3neKTpoabl, NPOoBOMOKK, NOCh!, 3aLLMTHbIE rasbl U UX CMeCcu, ropoymne
rasbl) 4OSIKHbI M3roTaBIMBATLCS B COOTBETCTBWM C TpeBOBaHUSIMU HaLMOHaSbHbIX CTAHAAPTOB U cneuuansHbIX
TEXHWUYECKNX YCNOBWIA, BbITb aTTECTOBaHLI B COOTBETCTBUU C TpeBOBaHWSIMU HOPMATUBHbLIX JOKYMEHTOB B 06nacTu
atTecTalum (cepTuduKaLmn) cBapoyHbIX MaTepuanos 1 UMeTb CBUAETENLCTBO 06 aTTecTalmm ¢ obnacTbio npume-
HeHWs1 Ans ceapku TpyGonpoBodos.

14.2.7 CoveTaHs MapoK NpoBOSIOK CMICLLUHOMO cedeHUs 1 pritocoB, NPOBOSIOK CMIOLLHOMO cevYeHus 1 3a-
LWUMTHBIX (rOpHOYMX) ras3oBs, NMOPOLLKOBLIX MPOBOMOK U 3aLUUTHLIX ra30B AOMKHbLI HAa3HavYaTbCsA B COOTBETCTBUM C
HOPMAaTWBHbLIMW OKYMEHTaMW Mo NPON3BOACTBY CBAPOUHbLIX paboT Ucxoas U3 NMPOYHOCTHLIX CBOWCTB CBapuBae-
MbIX AeTarnew U AoMNonHUTENbHLIX TPeBGoBaHWIA K BA3KO-NNACTUYECKUM CBOCTBAM CBapHbLIX COEANHEHNIA. BbiGop 1
Ha3HayeHuWe TUMa cBapOYHbLIX MaTepUanoB OCYLLECTBNAETCS B COOTBETCTBUN C TPeBOBAHUSIMU HOPMATUBHBIX 40-
KYMEHTOB Mo Npou3BOACTBY CTPOUTENTbHO-MOHTaXKHbIX (CBaPOYHbIX) paboT M UHCTPYKLMAMM MO TEXHOSIOTNSIM CBap-
Ku Tpy6 (Tpy6onposoaos). HopmaTWBHbIE 4OKYMEHTbI MO CBAPKE MOTYT AOMOSHATLCA CBAPOYHBIMU MaTepuanamm
Mo pesynbTaTam UCCrneaoBaHniA U NPOBeAeHWs UX aTTeCTaLMW B yCTaHOBIEHHOM NopsiaKe.
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14.3 CpeactBa 6annacTMpoBKU U 3aKpeniieHusi Tpy6onpoBogoB Ha NPOEKTHbIX OTMeTKaX

14.3.1 Ona 6annacTuposky TpybonpoBoaoB, NpoknaabiBaeMbiX Yepes BoAHbIE Nperpabl, Ha 3abonovex-
HbIX M 0OBOAHEHHbIX yHacTKaX, 4OMKHbI NMpeAyCcMaTpUBATLCS CIOLLIHbIE YTSKENsIoLLMEe NMOKPLITUS, YTSXKEeNSo-
LUMe HaBecHble (6ETOHHbIE, FpyHTO3anosHseMble) U KonbLesble (6eToHHbIe, YyryHHbIe) oAMHOYHbIe cpeacTBa 6an-
NacTUPOBKK.

14.3.2 AHKepHble YCTpoWCTBa 4ns 3aKpensieHusl TpybonpoBoAoB Ha MPOEKTHLIX OTMETKAxX credyeT UCMofb-
30BaTb, y4MTbIBAA pU3MKO-MeXaHUYecKne CBOWCTBA IPYHTOB, B KOTOpble HE0BX0auMo UX ycTaHaBnuBaThb, no-
CKOJIbKY OT 9TOr0 3aBUCUT yaepXKvBatoLLasi CliocobHOCTb.

14.3.3 Bce cpeacTsa 6annacTMpoBKy, NpMMeEHsieMble A4S 3aKperneHusl TpybonpoBoaos, AoMmkHblI obna-
AaTb XMMUYECKON 1 MeXaHWU4eCcKON CTOMKOCTLIO MO OTHOLLEHUIO K BO3AENCTBUSIM Cpefibl, B KOTOPOW OHU ycTaHaB-
IMBAlOTCA.

14.3.4 HaBecHble yTaxensiowme oAnHOYHbIe cpefcTBa 6annacTUpoBKM AOMKHLI U3roTaBnvMBaTbCs U3
BeToHa, C NNOTHOCTLIO He MeHee 2300 kr/M3, U3 YyryHa mapku He Hwke Cu15 no FOCT 1412 nubo ns nonumepos
(B TOM Uncne U3 TkaHW) ¢ NocneayloLMM 3arnosIHeHUEM MONOCTH FPYHTOM.

Kaxgoe cpeactso 6annactupoBKM AOMKHO coaepXaTb MapKUpPOBKY, obecneunsaloLLyto YeTKyto naeHTudm-
Kauuio ¢ ykazaHWeM Macchl M o6bema cpefcTsa bannacTMpoBKy, a cpefcTBa 6annacTupoBku, NpegHasHavYeHHbIe
Ans YKNagKv B arpeccuBHyO cpeay, MapKUpyHoTCsl AONOMHUTENIbHbIM UHOEKCOM.

MpumMeyaHne— ArpeccMBHOCTb cpefibl M TpeboBaHus K 3awmTe 6eTOHHbIX cpeacTB GannacTmpoBkn u
cnnowHoro o6eToHnpoBaHua Tpy6 onpeaensioTca B COOTBETCTBMM C TpeGoBaHusiMu cBoAa npaewr, YTBEPXAEHHOIO
MunHpernonom Poccunm [23].

14.3.5 lWar cpeacTtB 6annacTMpoBKu ycTaHaBMMBAETCS MPOEKTOM.

14.3.6 AHKepHble yCTPOICTBA U3roTaBNUBAOTCS U3 MaTepuarnos, obecneunBaoLLmMx MexaHU4YecKyo Npoy-
HOCTb 1 BO3MOXXHOCTb HapalLMBaHUs YAUTUHUTENBHLIX AN1EMEHTOB Mo Mepe 3arnybneHus aHkepa. lMocne ycraHoB-
KW Mapbl aHKepoB Ha rnybuHy, obecneunsatoLLyto HeobxoarMyo HecyLyto cnocobHOCTL, HeobxoanmMo ycTaHo-
BUTb COEAAMHUTENbHbIV CUNOBOW MOSIC C HATATOM.

14.3.7 Ha 06BoAHeHHbIX 1 3abooveHHbIX ydacTkax gonyckaeTtcst 6annactmposka Tpy6onpoBoaoB koMb~
HYPOBaHHbLIMKY METOAaMU C NPUMEHEHEM pasnuYHbIX cpeacTs 6annacTupoBku.

14.4 TennounsonsiLMOHHbLIe NOKPbLITUSA

14.4.1 MaTepuan v TonWMHa TeMNOU30NsILNMOHHOMO NOKPLITUS A0MKHBI Ha3HAYaTLCA Ha OCHOBE TENNOTEXHU-
YecKMX pacyeToB U3 ycrnoBuii obecnedeHns Heobxoaumoii TemnepaTypbl TPybonpoBoaa B npoLecce ero akenny-
atauuu. NMpoeKkTpoBaHWe TeMNIoBON M30NALMKN TPYBONPOBOAOB AOMKHO COOTBETCTBOBATL OCHOBHLIM TPe6GoBaHM-
am MOCT 30732.

14.4.2 TennounsonsiLMOHHOE NOKpbITUE XONOAHOro TpyboNpoBoaa, YKaasIBaeMoro B TpaHLero B NyYUHNUC-
ThIX FPYHTaX, 4OMKHO ObITb PAaCCUYMTaHO UCXOAS U3 YCIIOBWS HEAOMYLLEHWUSI TPOMEP3aHMIS OKPYXKatoLLLEero Tasnoro
rpyHTa B6nu13m TpybonpoBsoda, TPaHCNopTUPYIOLLEro NPodyKT NpY OTpULaTENbHBIX TEMMNepaTypax.

14.4.3 B ka4ecTBe TENI0U30NsALMOHHOro NOKPLITUS pekoMeHayeTCs NPUMEHSTb MaTepuarbl Ha OCHOBE 3KCT-
pyAMpPOBaHHOrO NEHoMNoNMCTpona, obnagaroLLero Npu H3KOM NNOTHOCTM U Maro TeMMONPOBOAHOCTU BbICOKOWM
NMPOYHOCTLIO Ha CXXaTWe, YTO NO3BOMISIeT YyCTaHaBNMBaTb MOKPLITWUE NOA KOMbLEBbLIE YTskenuteny 6e3 4ononHu-
TenbHOro ycuneHus. nanasoH pabo4nx TemnepaTyp ykasaHHbIX MaTepuanoB coctaBnsieT oT MuHyc 50 °C go
nnoc 75 °C.

14.5 NeoTeKcTUNBHbIe MaTepUuanbl

14.5.1 [eoTeKCTUMNbHBLIE MaTepuanbsl PEKOMEHAYHTCS K MPUMEHEHWIO B KOHCTPYKLIMSIX BannacTupoBku noa-
3eMHbIX TPY6ONpoBOAOB, NPOTUBOIPOINOHHBIX KOHCTPYKLIMSIX M KOHCTPYKLIMSIX MPUTPACCOBLIX A0POT U TEXHOMOMU-
YecKWX NPoesaoB 1 HacbInew.

14.5.2 HeTkaHble cMHTETUYECKWe MaTepuanbl NPUMEHSIITCS Ha ydacTkax cnabblX rpyHTOB ANs CHWKEHNS
HepaBHOMEPHOCTU 0CaA0K HackIMNen, BO3BOAUMBIX Ha CKVMaeMbIX OCHOBaHMUSIX.

14.5.3 [Inst apMupoBaHWs rpyHTOB criedyeT NPUMEHSITb MaTepuarbl 13 MOMMEPOoB U CTEKIOBOSIOKHA (reo-
CeTKW U reoKOMMO3UTbI).

14.5.4 Matepuarsl ¢ 0oTHoCUTebHbIM yAnuHeHnem 6onee 15 % BO3MOXHO UCMONb30BaTL TOMBKO B Kave-
CTBe pasfaennTernbHON Unn ApeHnpyroLLelt MPOCTIonKK.
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14.5.5 TpebosaHUs K (hU3UKO-MEeXaHUUECKUM MoKasaTernsiM reOCUHTETUYECKUX MaTepuanos NpueeaeHsl B
Tabnuue 23.

Tabnunuya 23 — dU3MKo-MeXaHUHECKNE NMOKA3ATENWN FEOCUHTETUYECKMX MaTepUarnos

Hdonyctumas noteps NPOYHOCTU
O6nacTb NpUMeHeHus! MpouHocTs, YanuHexue npu Ha pacTsxeHne nocne 25 UMKNOB
kH/m paspbiBe, % NPOMOPaXMBaHUA-OTTauBaHus,
He bonee, %
ApmMmypoBaHue He menee 30 o 15 10
Pasgenenuve He menee 15 — 10
[MpOTUBO3PO3NOHHANA 3awwmTa He menee 0,5 — 10

14.5.6 CkanbHblii NIUCT pekomeHAyeTcs K MpUMeHeHWIo Npy yknagke TpybonpoBoaoB B ckanbHbIX M B MMIT
AN 32Tl U30NALMOHHONO Crosi TPY6bI.

14.5.7 OonyckaeTcs UCNONb30BaHNE re0TEKCTUIIbHBIX MaTepuaros, NPOoLUEeALLINX COOTBETCTBYIOLLME UCTIbI-
TaHWsl B YCTaHOBSIEHHOM NMOpsiAKe U peKOMeHAOBaHHBIX K NpuMeHeHuto. TpeboBaHWs K NPUMEHSIEMbIM reoTek-
CTWUNbHBIM MaTepuanam npu NPoeKTUpoBaHUK TPyboNpoBOAOR AOIKHBI COOTBETCTBOBATH ASNCTBYIOLLIMM HOPMa-
TUBHBLIM JOKYMEHTaMm.

14.6 TepmocTabunusaropbl

TepmocTabunuaaTtopbl He0BXoaUMO NPUMEHSITL NpU NpoKnaake TpybonpoBoAOB B YCIOBUSIX KPUOTUTO30OHbI
Ans obecneyveHns HecyLuel CnocoBHOCTU IPYHTOBbLIX U CBANHbLIX OCHOBaHUIA (hyHAAMEHTOB 34aHWIA NpommoLla-
[OK, KpaHOBbIX Y3N0B, Y3/10B nycka v npuema BTY, BgonstpaccoBbix BJ, onop Tpy6onpoBoAoB 1 MOCTOB, coxpa-
HEHWsi Mep3anoro COCTOSIHWS TPYHTOB NnoA Tpy6onpoBoAoM Npy NoA3EMHON NPoKaaKe, a Takke Npy COOPYKEHNUM
W 3KCMnyaTaLym NpUTpaccoBbiX 4OPOr, 4SSl CO30aHUS «MEP3NOTHBIX CTEHOK» U NMPOTUBOUIETPALIMOHHbIX 3aBeC,
Aamb, nedoBbLIX OCTPOBOB, AOPOT U Nepenpas.

15 3awmTta NPOMbLICNOBLIX TPYGONPOBOAOB OT KOPPO3UU

15.1 3alWMTHbIe NOKPLITUA NOA3EeMHbIX TPyGonpoBoAoB

15.1.1 3awmTa TpybOoNpoBOAOR OT NOA3EMHON KOPPO3UN AOMKHA OCYLLECTBAATLCA KOMMNIEKCHO: 3alUTHbI-
MU MoKpbITUsIMK 1 cpegcTBamu OX3. Mpu cooTBeTCTBYOWEM 060CHOBaHUN AOMNYCKAETCA NPUMEHEHWE TONbKO
3aLUMTHBIX MOKPLITHRA.

15.1.2 Tpy6bl C HAPY>KHBIM 3ALLUTHBLIM UK BHYTPEHHUM MOKPLITUEM AOSKHBI COOTBETCTBOBATL HOPMaTUB-
HOW JOKYMEHTALMK, COTNIacoBaHHOM B YCTAHOBIEHHOM MOpSAKe.

15.1.3 3almTHOE NOKPLITME 30HbI CBAPHbIX CTHIKOB N30SIMPOBaHHbLIX TPYD, MOHTaXHbBIX U KPAHOBLIX Y30B
BbINOMHSIETCA MaTepuanamu, paspeLleHHbIMU K NPUMEHEHW0 ANCTBYHOLLMMU HOPMATUBHBIMU AOKYMEHTaMU. Ypo-
BeHb NokasaTerei CBOMCTB 3TUX MaTepuarnos AoMkeH ObiTb MakcMansHo NpubnnkeH kK CBOMCTBaM OCHOBHOMO
MOKPbITHSI.

Mpw ceapke Tpyd, COT C BHYTPEHHUM NPOTUBOKOPPO3UOHHBIM MOKPLITUEM OOMKHEI NpedycmaTpuBaTbCst
Mepbl MO 3aLLuTe OT BHYTPEHHER KOPPO3UK KOSMbLEBbLIX CBAPHLIX COBAMHEHWI (3alUWUTHbIe BTYMKM, NOKPLITUS
nT. 4a.).

15.1.4 NHTerpanbHbIii nokazaTesns NepexoaHoro ConpoTUBIEHUsI N30MALMOHHOIO NOKpLITUS TpyBonpoeoaa
Ha y4aCTKe, 3aKOHYEHHbIM CTPOUTENLCTBOM, N0 Pe3ynsTaTam KOHTPOons AomkeH BuiTs He MeHee 3-10° Om-M? Ans
Tpy6 ¢ 3aBOACKON N3onALMeit u He MeHee 1-10° OM-m2 Ans TpyY6 ¢ UsonALMel TPACCOBOro U 6a3oBOro HaHeceHNs.
KoHTporsb kauecTsa U30NALMOHHOM MOKPLITUS OCYLLLECTBNSIETCS B COOTBETCTBUM € TpebosaHusMu FOCT P 51164.

15.1.5 OCHOBHbIE MONOXEHUA MO NPUMEHEHNIO 3aLUMTHBIX MOKPLITWA ONPeaenstoTCs YCIIOBUSIMU CTPOUTE N b-
CTBa W 3KCMyaTaummn TpybonpoBoaa, KOTopble BKIOYaoT!

- AnameTp Tpybonposoaa;

- MPOEKTHYO SKCMNJyaTaLMOHHYH TeMnepaTypy Tpybonposoaa;

- yCrnoBmMsi Npoknaaku Tpybonpoeoaa;

- Ce30HHbI rpadmK NpoBeAeHNS CTPOUTENTbHO-MOHTaXHbIX paboT;

- YCIOBUSI TPAHCMOPTMPOBAHWSA Y XpaHEHWUSI MOHTaXHbIX M3Aenuii Ans cTpouTenbctea Tpybonposoaa;

- MPOEKTHBbI Ha3HaueHHbI Cpok cryxbbl Tpybonposoaa;

- CTeneHb arpecCcMBHOMO BO3AENCTBUA TpaHCMOPTUPYEMbIX NPOAYKTOB.
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15.2 AneKTpoxuMUyeckas 3awura noa3eMHbIX TpybonposoaoB

15.2.1 Mopg3emHble Tpy6onposoabl, TeMnepaTypa MeTaria KoTopbIX 3a BeCb Nepuop, akcnyartauum Huxe
268 K (MuHyc 5 °C), He nognexat 9X3 npu oTCYTCTBUM HEraTUBHOIO BUSIHASA BnykaaroLwmx U HAYLMPOBaHHbIX
TOKOB, Bbl3BaHHbIX CTOPOHHUMUW UCTOYHMKaMK. DX 3 NpoMbICIOBLIX TPYOONPOBOAOB AOMYCKAETCA HE NPUMEHSATL B
rpyHTaX HU3KOI KOPPO3UOHHO arpeccUBHOCTU NPU COOTBETCTBYIOLLIEM TEXHUKO-9KOHOMUYECKOM 060CHOBaHWUM 1
obecneveHn 6esaBapuiiHOR akcnyaTauum Tpy6onpoBoAoB.

15.2.2 Cuctema 9X3 MoXeT BKkNtovaTh B ceba:

- YK3 (B T. 4. npeobpasoBaTteny kaTogHoM 3alluThl, aHoAHbIE 3a3eMieHus], kKabenbHble Y BO3AYLIHbIE NTMHAM
K TOUKaM ApeHaxka ¥ aHOAHbIM 3a3eMNEHUAM);

-YN3;

-yas;

- KOHTPOSILHO-U3MEPUTENBHBIE NYHKTLI;

- N305IMpYtoLLMEe BCTABKY;

- 3NEKTPONEepEMBbINKY;

- YCTPOWCTBA perynmpoBaHusA 3aLMTHOrO ToKa,;

- aBTOHOMHbIE UCTOYHMKM 31EKTPOSHEPrM AJ151 KATOAHOM 3aLLUThI;

- cpeacTBa TernekoHTpons u Teneynpasnenys YK3 1 cpeactsa KOppoO3MOHHOTO MOHUTOPUHTA.

B 3aBMCMMOCTU OT KOHKPETHbLIX YCNOBWIA 3KCnyaTauum Tpybonposoaa cuctema 9X3 MOXET BKIoYaThb BCe
UK HeKOTOpbIe U3 3TUX 3NIEMEHTOB, Bbibop 060pyaoBaHUs ANsi cucTeMbl X3 NPpoOU3BOANTCA HA OCHOBAHUK TEX-
HUKO-3KOHOMMWYECKOTO CPAaBHEHMUSI pa3nUYHbIX BAPUAHTOB C y4ETOM KOPPO3UOHHOW aKTUBHOCTU Cpebl, CPOoKa CIyX-
6bl TPyGoNpoBoAa M METOA0B MOHUTOPUHIA €70 KOPPO3UOHHOTO COCTOSIHUSI.

15.2.3 Bce npoekTupyemble anemeHTsl 3X3 TpybonpoBoaa KOHCTPYKTUBHO M TEXHOSTIOMUYECKN A0MKHbI obec-
neynsaTb MUHUMANbHbINA 06bEM MOHTaXHbIX M MyCKOHaNagaouHbIx paboT Ha Tpacce Tpybonposoaa.

15.2.4 MNpoextupyemble cpeactsa X3 gosrkHbl 06ecneunBaTs HeobxoayuMylo cTeneHb 3aWwuTbl (Monsipusa-
LMK), COOTBETCTBYIOLLYIO CTENEHWN KOPPO3UOHHON arpeccUBHOCTU PYHTOB M BUSIHWIO BnyxaatoLwmx Tokos. Mpu
aToM cuctema OX3 gomkHa obecneunBaTh KaToAHYHO NOMSIPU3aLMI0 Ha BCeM NPOTShKeHUN TpybonpoBoaa B UHTEp-
Bare noTeHUnanoB, pernameHTupoaHHbIX FTOCT P 51164.

15.2.5 MNpu pacueTe napameTpoB 3X3 cnegyeT yuuTbiBaTh TEMepaTypy TPaHCMOPTUPYEMOro npogykra
(Tpybonpoeoaga). Onsa Tpybonposodos, TemrepaTypa TPaHCMOPTUPYEMOro MpoAyKTa KOTOPbIX He Bhille
278 K (5 °C), MUH/ManbHBIA 3aWWTHBIA NoTeHuWan AoskeH ObiTb MonoXutenbHee 3Ha4eHUin, HOpMUPYEMbIX
FOCT P 51164, Ha 0,05 B.

15.2.6 Cpeactea 3X3 Tpybonposoaos, NpeayCcMOTpeHHbIE NPOEKTOM, crieyeT BKIoYaTh B paboTy B COOT-
BeTcTBUK ¢ TpeboBaHuamm FOCT 9.602 B 3o0Hax 6nyxaatoLuero Toka B Te4eHue nepuoga He 6onee mecsua nocne
yKMaaKu 1 3ackInky ydacTka Toybonpoeoaa, a B oCTanbHbIX CRyvasx — B TedeHue nepuoaa He nosgHee 3-x Mecs-
LieB nocre yKnagku 1 3ackInku ydactka Tpybonposoga. Ecnv npoexktom npegycmatpusatotcs 6onee nosgHve
CPOKM OKOHYaHWS CTPOUTENLCTBA CPEACTB ANEKTPOXMMUYECKON 3aLUMThI U BBOAA UX B SKCTyaTaumio, To Heobxo-
AVMMO NpeayCMOTPETL BPEMEHHYIO 3IEKTPOXMMUYECKYIO 3aLLMTy CO CpOKaMy BBOAA B SKCTyaTauuio, CooTBeT-
CTBYIOLLMMU YKa3aHHbLIM B AaHHOM MyHKTE.

15.2.7 Mpwu cTpouTenscTBe Tpybonposoaa Ao BBOAA B CTPOW OCHOBHBIX cpeAcTB OX3 B KauyecTse BpeMeH-
HOW 3aLLMTbI CriegyeT UCMOoMb30BaTh CUCTEMBI 3aLLMTLI HA OCHOBE MPOTEKTOPOB UK OT cucTeM IX3 HaxogaLmxca
no6nm3ocTy NOA3EMHBIX COOPYXEHWA.

15.2.8 Cnctemy 3X3 HeobxoanMO NPOEKTUPOBATL C yHYETOM AEUCTBYIOLLUX cucTeM X3 aKkcnyaTupyembIx
cocefHuX TPybonpoBoAoB 1N NEPCNEKTUBHOMO CTPOUTENLCTBA NOA3EMHbLIX METAIMYECKUX COOPYXeHUI BAONb
Tpacchl NpoekTupyemoro Tpyonposoga. Mpu npoekTuposaHum cuctemsl X3 Tpybonposoaa, pacnonararoLiero-
CS PSAOM C APYrMMUM NMoA3EMHBIMU KOMMYHUKALMSAMK, cneayeT npegycMaTpyuBaTh MeponpUsiTUsi Mo UCKIIOYEHUIO
HeraTMBHOrO B/IMSIHASA Ha coceHNE KOMMYHUKaLUA.

15.2.9 YcTaHOBKU KaTogHOM 3aLUTbI

15.2.9.1 Mecta moHTaxa YK3 cnegyeT npegycmaTpuBaTh psiioM ¢ IMHEVHBIMU KpaHaMu Tpybonposoaa, Ha
nroLlagkax CKBadKUH (KyCTOB CKBadXKWH), Nnowaakax u npoussoAacTBeHHbIX nomeleHusx YK (YO, Ar).
YK3 gormkHbl 6bITb Gro4HO-KOMMNIIEKTHOIO UCMOSTHEHWS M NpedycMaTpyUBaTb MUHUMYM CTPOUTENbHO-MOHTaXHbIX 1
rMyckoHanago4dHbIX pabor.

15.2.9.2 NpeobpazosaTeny KaTo4HON 3aLLmUThl AOMKHLI MOHTUPOBATLCS B UHAWBUAYANbHbLIX 6ok-6okcax,
sawuLLaLLLnX npeocbpasoBaTeniv OT BO3OeUCTBUSI HUSKWUX TeMniepaTtyp, obneaeHeHus, 3aHoca CHEroM B paioHax
C apKTU4eckuM KnumaTtomM. Bnok-6okckbl ¢ npeobpaszoBaTensAmu 1 Apyrumy anemeHTamm OX3 No BO3MOXHOCTH
criegyeT ycTaHaBnvMBaTh B OAHOM OrpaxaeHun ¢ KpaHoBOW NnoLLaakoi. B octanbHbIxX cnyyasx npeobpasosatenu
MOXHO MOHTUPOBATL B Gr1oYHbIX yCTporcTBax. [lonyckaeTcs NpoekTMpoBaTk MOHTaX Npeobpa3soBaTeneit Ha cne-
LWanbHbIX (hyHAAMEHTaxX, aHKePHbIX OrNopax aHOAHLIX JIMHWIA U NIMHWIA anekTpocHabxeHus. KoHCTpykuumn ans pas-
MeLLeHus npeobpasoBaTeneit B paiioHax ¢ rycToil U YMepeHHOW 3acerneHHOCTLIO A0MKHLI OrpaHUuYNBaTbL HECaHK-
UMOHUPOBAHHBLIN AocTyn K 06opyaoBaHuio 3X3.
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15.2.9.3 SnektpocHabxeHune YK3 npombiCnoBbIX Tpy6onpoBoAoB NPOTsPKEHHOCThIO 40 20 KM v wneidos
KYCTOB CKBa)KWH OCYLLIeCTBIISIETCS, Kak Npasuio, no kateropuu lIl HagexxHocTu. SnekTpocHabeHwe no kaTeropum
Il HagexxHoCTUN AoIMKHO BbITh 06ecneyeHo Ha y4acTkaX BbICOKOW KOPPO3MOHHOWM ONMAacHOCTM, BLICOKOW KOPPO3UOH-
HOW arpeccUBHOCTM rPYHTOB, BO34eNCTBUS BnyxaatoLumx TOKOB U A4ns Tpy6onpoBoAoB NPOTSKEHHOCTbLIO CBLILLIE
20 kM.

15.2.9.4 Npwn NpoeKTMpoBaHWW KATOAHOW 3aLLMTbI NOA3EMHbIX TPYOOMNPOBOAOB Ha YHacTKaX BbICOKOW U Mo-
BbILLEHHOWM KOPPO3VMOHHOW OMAacHOCTY crieflyeT npegycmMaTpusaTh pesepsuposaHue YK3.

15.2.9.5 B cucteme 9X3 Tpybonposoaa fomkeH 6bITb NpeaycMOTpeH AUCTaHLUOHHbIA KOHTPOIbL U perynu-
posaHuWe napameTpos Bcex npoektupyembix YK3. Mpoektom X3 gonxeH 6biTb NpegycMoTpeH KOPPO3UOHHBLIN
MOHUTOPUHI Tpybonposoaa B Toukax ApeHaxa YKS3, B cepeanHe 30H 3awmThl cocegnux YK3 n Ha yyacTkax
BbICOKOW KOPPO3UOHHOM OMacHOCTU.

15.2.9.6 MNpoekTHasa AoKyMeHTaUuWs1 JOSKHA coaepxaTh CBeAeHUNA O paccTaHoBKe cpeacTB OX3 no Tpacce
Tpybonposoaa, AnvHe sawmTHo 3oHbl YK3 unu Y13, Heobxoanmori cune Toka katogHoro npeobpasoeatens Ha
HaYvanbHbIA U KOHEYHBI MOMEHTbLI 3KenslyaTauum Tpybonpoeoda. PacyeT cneayeT BhINOMHATL C yHETOM CTapeHus
nsonauun Tpyéonposoaa. Beibop npeobpasoBarens kKaTogHOWM 3alwWThl A0MKEH OCyLLeCTBAATLCS ¢ yyeToM 50 %
3anaca no BbIXOAHOMY HaMPsPKEHWIO U TOKY Ha HavanbHbIN MOMEHT akcnnyaTtauun Tpybonposoaa.

15.2.10 AHoAHble 3a3eMneHus

15.2.10.1 AHogHble 3a3emneHnn B YK3 MoryT 6bITb Kak ry6uHHBIMW, Tak U MOBEPXHOCTHLIMU (MOBEpX-
HOCTHO pacnpefeneHHble, B TOM Yncsie NpoTshkeHHble). B rny6uHHbBIX 3a3eMNeHUsIX, COCTOSLLIMX U3 HECKOSbKUX
3aseMnuTenei, paccTosiHue MeXxay CKBaXKuHaMu ¢ ryOUHHLIMU 3a3eMNUTeNs MU AOMKHO 6biTb 0,3 L, rae L —
rny6uHa ckBaXKvHbI.

15.2.10.2 KOHCTPYKLMA 1 TUN aHOAHOTO 3a3eMNeHus, rnybuHa 3anoxeHnUa AoMKHbLI ONpeaensaTLes no pe-
3ynbTaTam BepTUKaNbHOTO 3MEKTPUYECKOro 30HANPOBAHUSA FPyHTA B NpoLecce NpoBeaeHUsi IPOEeKTHO-U3bIcKa-
TenbCkux pabor. MNpy NpoeKTUpoBaHWUM 3a3eMNEHU CNeAYET YUUTLIBaTL YCNOBUA 3eMNeoTBoda. SneKTpoabl aHOAHbIX
3a3emMneHnin A0MKHbI MOHTUPOBAaTLCA NPEUMYLLECTBEHHO B Nf1acTaX ¢ MUHUMAabHLIM YAESTbHLIM 3NeKTpU4eckum
COMPOTUBAEHNEM U HWXKE rMYBUHBI NpOMep3aHna rpyHTa.

15.2.10.3 KOHCTpYyKUUst aHOAHLIX 3a3eMneHui (BKoYasa ApeHaxHble IMHUU 1 Y3nbl NOAKHYEHNST) He3aBU-
CUMO OT YCITOBMIA MX BKCNSTyaTauum AomkHa obecneumsaTh CPOK aKcrslyaTaumm, NpeayCMoTPeHHbIN 3agaHneM Ha
MPOEKTUPOBAHME.

15.2.10.4 Mpu npoekTupoBaHUM aHOAHBLIX 3a3E€MSIEHUI B CKaNbHLIX rPyHTaX HeobXxoanMOo UcnonbL3oBaTh
peaynkTaThl UCCNefoBaHW KEPHOB U3 NapameTpUYECKUX CKBaXKMH.

15.2.10.5 AHogHble NMHWK crieayeT NpoeKTUPOBAaTh, Kak NpaBuiio, kKabenem ¢ MegHon TokoBeAyLLEeN XUNOoN
1 OBOHOI N3onaumeit; gonyckaeTcst NpUMeHeHUe BO3AYLUHBIX NMHWUIA U3 cTaneantoMUMHEBOTO U30NTMPOBAHHOTO
nposoaa. Mpu npoekTMpoBaHny aHoAHbIX BI1 cnegyeT yuuTbiBaTh BETPOBLIE HArPY3KU.

15.2.10.6 KommyTauus kabenei kK aneMeHTaMm aHOAHbIX 3a3eMJIeHWUIA [oSKHA OCYLLECTBIISTLCA Ha Knem-
MHOW KONoaKe KOHTPOJIbHO-U3MepUTENBHOro NyHKTa, obecneurBatoLLeil BO3MOXHOCTL KOHTpons paboTocnocob-
HOCTU KaXK[Ooro anemMeHTa aHOAHOro 3a3eMIIEHNS UINU CKBaXWHBLI. [py Hanuuum Ha ogHy YK3 HeckonbKuX ckBa-
XKWH rNyBUHHBIX aHOAHBIX 3a3eMNUTENEN NN MPOTSKEHHBIX 3a3eMnutenei kommyTtauus ¢ YK3 gonkHa ocylue-
CTBNATBLCS C MPUMEHEHWEM YCTPOICTB perysMpoBaHns cTeKkaloLero Toka ¢ 3aseMmnurens (cksaxuHbl). Mecta
MOHTaXa rnyB1HHbIX aHOAHbIX 3a3eMIIeHNA cnegyeT 0603HauaTh creLmanbHbBIMY 3HaKaMy, BbICOTa KOTOPbIX OM-
peaensieTcs Ucxos U3 TOMLLMHbLI CHEXXHOrO NMOKPOBa, XapakTepHOro Ansi AaHHOW MECTHOCTH.

15.2.10.7 Ha ropHbIX yyacTkax, y4acTkax co CKanbHbIM FPYHTOM W B YCITOBUSIX BEYHOWN MEep3noThl BO3MOX-
HO NPYMEeHEeHWe NPOTSHKEHHbLIX aHOAHbLIX 3a3eMI1EHWIA, YIOXeHHbIX B O4HOW TpaHLuee ¢ Tpy6onpoBogoM.

15.2.11 YcTaHOBKM NPOTEKTOPHOW 3aLlUThbI

15.2.11.1 B npoekte 3X3 TpybonpoBoda NpoTEKTOPLI CrieAyeT NpegycMaTpyBaTh:

- 4N OCHOBHOW 3aLLMThI DYTNAPOB (MaTPOHOB) HA Nepexoaax Mo aBTo- U XKenesHbIMU Aoporamu;

- ANs BDEMEHHOM 3aLLuThl OT KOPPO3WU CTposiLLerocst Tpybonposoaa;

- ON151 OCYLLIECTBIEHUS NTOKANbHON 3allmThl TpyGonpoBoaa, SKpaHMpPOBaHHOTO APYIMMU KOMMYHUKaLUsIMU,
B AOMOSIHEHWE K OCHOBHbLIM cpeacTBam OX3.

15.2.11.2 Ang 3awmTbl nogaeMHoro Tpybonposoda AomKHbI MPUMEHSATECS MPOTEKTOPbI U3 MarHUeBbIX crina-
BoB no FOCT 26251.

15.2.11.3 Heobxoammoe konnyecTso U Macca NpOTEKTOPOB ONpeaessiioTCs pacHETOM UCXOAs! U3 YCTaHOB-
NeHHoro cpoka akcrnyaTaumn Y3, yaensHoro 3feKTpuyeckoro conpoTUBNEHUs TPYHTOB Ha ydacTke Tpy6onpoBo-
Aa, AnameTpa 1 T1na n3onsaLMOHHOrO NOKPbITUA Tpybonposoaa.

15.2.12 YcTaHOBKMU OpeHaXXHOW 3alUTbl

15.2.12.1 HeobxoayMocTb NpUMEHEHUs ApeHaxHOW 3alLmTbl TpyGonpoBoda crnegyeT onpeaensTb No pe-
3ynbratam U3blCKaHWi.

15.2.12.2 YO3 cnegyeT NpoekTUpoBaTh B paiioHax TSroBbIX NOACTAHUMIA MU MecTax nepecedeHus Tpybonpo-
BoAa C anekTpuduLmMpoBaHHON xeneaHow goporoi. Mpu yaaneHun Tpybonposoaa oT 3MeKT pucnumpoBaHHOM Xe-
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nesHol Aopory Ha paccTosiHne Bonee 1 KM Ans 3aLLuThl OT KOPPO3UK ByKOaOLLIMMU TOKaMUX creayeT NpoeKTUpo-
BaTb YK3 c aBTOMaTU4ECKMM NogaepkaHneM noteHumuana.

15.2.13 KoHTpOnbHO-U3MepUuTenbHble NYHKTbI

15.2.13.1 KoHTposIbHO-M3MepUTenbHbIe NYHKTLI pacnonaratoTcs:

- Ha KaXoM KuriomMeTpe B 06bIYHbIX YCIIOBUSIX U He pexxe Yem yepes 500 M npu nepecedeHnmn Tpybonposo-
AOM 30HbI NOBbILLEHHOW KOPPO3NOHHO ONAaCHOCTK;

- B TOUKax ApeHaxa Tpybonposoaa;

- ¢ 06e1xX CTOPOH KpaHOBbLIX NIOLLLAA0K, HA paccToAHMN He Grivke 30 M;

- ¢ 06eunx CTOPOH NOABOAHLIX NEPEX0oaoB (Ha KaxaoM Arokepe);

- c 06eunx CTOpoH NepexooB vYepes aBTo- U XKenesHble A0POoru;

- y nepeceyeHus ¢ Apyrumun Tpybonposogamu, He aanee 10 M oT nepeceveHns;

- B MecTax MakcumarnbHoro cbnumxeHus Tpybonposoaa ¢ aHoAHbLIM 3a3eMI1IEHNEM.

15.2.13.2 NMpoekToM AormkeH 6bITb MpegycMoTpeH 0bbem paboT No HAHECEHUIO MapPKUPOBKIM KOHTPOSbHO-
N3MepuTenbHbIX MYHKTOB C MPUBA3KON K MPOTSKEHHOCTW 1 HanMeHoBaHUto TpyGonposoaa.

15.2.13.3 KoHTponbHO-M3MepuUTenbHbIe NyHKTHI ANst U3MEPEHNS CUNbl ToKa B TpYGONpoBoAe A0MKHbI BbITb
yCTaHOBMNEHbl B TOYKaxX ApeHaxa YK3 Ha KaxgoMm nreve 3alUTHON 30HbI, ¢ 06enx cTopoH BOWM 1 Ha yyacTkax
noABoOAHbLIX Mepexoaos Ha obonx 6eperax Ha rpaHULEe BOAOOXPaHHOW 30HbI LUKMPUHOI Gonee 500 M.

15.2.13.4 OnekTpoabl CpaBHEHWS B KOHTPONBbHO-U3MepUTENbHBIX NYHKTaX AOMKHbI GbITb ANUTENbHOrO Aeit-
CTBMS CO CPOKOM CY>KObl B yCITOBUSIX 3KCMyaTaummn He meHee 10 ner.

15.2.13.5 KoHTponbHo-13MepuTesbHble MyHKThI MOAKHHaoTCs K TPYGONpoBoAY MeAHbIM ABYKUbHBIM Ka-
6enem ¢ ABONHON NonMMepHoI nsonsiuueli c obssartensHbIM pe3epBrUPOBaHNEM KOHTaKTHOrO yana. Kaxkaast xxuna
kabens npvcoeAMHsIETCA HA OAHY OTAENbHYIO KIeMMY Ha KNeMMHOM LLIMTKE KOHTPOSbHO-3MEPUTESIbHOMO MYHKTA.

15.2.13.6 Ha yyacTkax TpybonpoBoAoB, NPOSIOXKEHHbIX B HEYCTOWUMBLIX MPYHTax (6onoTax, B 30Hax pac-
npocTparHeHus MMI'), kpenneHue cToek KOHTPONbHO-M3MEPUTENLHOTO NMYHKTa HeoBXxoaMMo NpeaycMaTpuBaTh Ha
CBalHOM OCHOBaHWM € pa3paboTKoi MeponpUATUIA NO NCKOYEHNIO NyYeHUst cBaid. lonyckaeTcsl ycTaHOBKA KOHT-
POSIbHO-N3MEPUTENIbHOIO NYHKTA C 3aKpenneHnem Ha Tpybonposoge npu obecneveHn HeobxoaUMbIX Meponpus-
TUIA, NPeAYCMOTPEHHBIX MPOEKTHLIMU PeLLUEHUsIMU, Mo 0becneyeHo COXPaHHOCTHU 3aLUMTHOMO NOKPLITUS TPY6Bo-
npoBoAa B TeYeHUe BCEro cpoka cry>bbl KOHTPOSIbHO-U3MEPUTENBHOMO NYHKTA.

15.3 3awmTa Haa3eMHbIX TpyGonpoBoaoB OT aTMoccepHON KOppPo3Un

15.3.1 Tpy6onposogkl Npy Haa3eMHol Npoknadke AoMKHbI 3aLLMLLATLCA OT aTMochepHO KOpPO3uK aTMoC-
hepOoCTOMKUMIM NOKPLITUSMMU.

15.3.2 JlTakokpacouyHble NOKPLITUSA (CUCTEMbI NMOKPLITWI), MPUMEHsIEMbIE AI1s1 3aLLUTBI OT aTMOCHEPHON KOp-
pO3uK, AOSKHBI COOTBETCTBOBATL TEXHUYECKMM TpeboBaHUsM, o6ecneunBaoLLm KauecTBO U AONTrOBEYHOCTL
MOKPbLITUS.

[aHHble 0 COOTBETCTBUM NAKOKPACOYHbIX MOKPLITUIA TEXHUYECKMM TpeboBaHUsIM NpeaocTaBnseT Npon3so-
AuTenb NOKPLITUMA (CUCTEM MOKPLITWIA) B BUAE cepTudmKaTa 1 (M) 3aknioueHust opraHusaumm, uMeroLLen nog-
TBEPXKAEHNE KOMIMETEHLMN.

15.3.3 Ang 3aWwuThl OT KOPPO3WU peKOMEHAYETCHA NPUMEHSATL CUCTEMbI aTMOCHEPOCTONKUX NAKOKPACOYHBIX
MOKPLITUIA HA OCHOBE 3MOKCUAHbIX, MONMYpPeTaHOBLIX 1 APYTX TaKoOKpacoYHbIX MaTepuanos, o6ecnevnearoLLmx
HeobXoaMMBbIN CPOK Cryx6bl. BbIBOP MPOTMBOKOPPO3NOHHBIX NMOKPLITUA NPOU3BOAUTCS HA CTAagUN NPOEKTUPOBRa-
Hus B cootBeTcTBMKU ¢ FTOCT 9.039 1 ¢ y4eToM CTeneHu Koppo3noHHo arpeccuBHocTU atMocdepbl no FOCT 15150,
a TakKe ¢ y4eTOM HeoBX0aAMMOro cpoka cry>x6bl MOKPLITUS cornacHo TpeGoBaHUAM NPUHATON HOPMATUBHOMN AOKY-
MeHTaL1K, COrNacoBaHHOW B yCTAHOBINEHHOM MOPSIAKe.

15.3.4 AHTVKOPPO3NOHHbBIE NOKPLITUSA, NMPUMEHSIEMbIE 1Sl 3aLLUUThl OT aTMOCEEPHON KOPPO3UN HAA3EMHbIX
y4yacTKOB TPYGONPOBOAOB, KOHCTPYKLIMIA 1 06OpPYAOBaHNS 06LEKTOB MarucTpasibHbIX TRYGONPOBOAOR, A0MKHbI
6bITb YCTONUMBBIMU K HArpy3kam, BO3HMKAIOLLUM B pesynbTaTte nepenagos TemnepaTtyp B npouecce akcnnyarta-
LMW, UMETb MPOYHOE CLIeMNNeHNe ¢ MeTanMyueckon NoBepXHOCTLHD; ObITh CNOLWHBLIMK 1 06ecneumBaTb COXpaH-
HOCTb 3aLUMTHBIX U AeKOpaTUBHbIX CBOMCTB.

15.3.5 ins BpeMeHHol 3aLumMTbl Ha Nepuo TPaHCNopTUPOBaHUS, XPaHEHWUS 1 MOHTaXa a1eMeHTOoB Tpy6o-
NpoBOAOB AonyckaeTcs NpuMeHeHue cpeacTs B cooTBeTcTBMM ¢ TOCT 9.014.

15.3.5 MNpoTUBOKOPPO3NOHHYHO 3aLLUTY OMOP U APYrMX MeTaniM4ecknx KOHCTPYKLUIA HaaseMHbIX Tpybonpo-
BOAOB crieyeT BbIMOMHATL B COOTBETCTBUM C TpeboBaHWAMU cBoda Npasun, yTeepxaeHHoro MuHpermoHom Poc-
cuu [23].

15.4 Tpe6GoBaHUA K BHYTPEHHUM 3aLMTHBIM NOKPLITUAM TPYG U coeANHUTENLHLIX AeTanen
Tpy6onpoBoaoB

[ns saWmnTbl OT KOPPO3WM JoMycKAaeTCs HAHOCUTL Ha BHYTPEHHIoH MoBepxHocTb Tpyb u COT NokpbITUSA Ha
OCHOBE 3MOKCUAHBIX U MOANDULMPOBAHHbIX AMOKCUOHbIX STAaKOKPaCOUYHbIX MaTepranos. 3alMTHbIE NOKPLITHS,
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npMMeHsieMble AN 3aLUUTbI OT KOPPO3UM BHYTPEHHEN MOBEPXHOCTU TPYBONPOBOAOB, A0MKHLI COOTBETCTBOBATbL
TeXHWYECKUM TpeBOoBaHUSIM MPOEKTHOM JOKYMEHTaLUW.

15.5 UHrM6uTOpHas 3alymMTa NpomMbICNOBbIX TPyGonpoBoaoB

15.5.1 NS 3aLLUTEl BHYTPEHHER MOBEPXHOCTU NPOMBICIIOBbIX TPYGONPOBOAOB A0MKHA BbITh NpeaycMoTpe-
Ha UHMMBUTOPHas 3aLLmTa.

15.5.2 HeobxoaMmMocTb NpuMeHeHs MHTIMBUTOPOB KOPPO3WM OrpeaenseTca B Xoae NposeAeHUa UcnbiTa-
HWIA MO oNpeaeneHuto onbITHLIM NYTEM CKOPOCTH KOPPO3UK B pearnbHbIX Ui MoaenbHbIX (Hanbonee NpubnmkeH-
HbIX K pearnbHbIM) 8KCnyaTaL oHHbIX cpeaax. McnbiTaHus B 3aBUCUMOCTY OT SKCNyaTaLUOoHHbIX cped NpoBo-
astcsi B cootBeTcTBMM ¢ TOCT 9.502, TOCT 9.506, MTOCT 9.514 nnu Apyroi HopMaTUBHON AOKYMeHTauuWen, corna-
COBaHHOI B yCTAHOBIIEHHOM Mopsiake, B COOTBETCTBUN C pekoMeHAaumsimu, npuseaeHHbIMu 8 FOCT P 9.905. Mpu
MOZAENMPOBaHUN UCMbITAHWIA MO oNpeaeeHno KOPPO3MOHHOW arpecCMBHOCTU cpef, TPaHCNOPTUPYEMBIX MO Npo-
Mblcri0BbIM TpyBonposodam, 1 3hdeKTUBHOCTY B HUX MHTMBUTOPOB KOPPO3UKN AOMMKHBI BbITh YHTEHbI CrieaytoLye
aKCrnyaTaunoHHbIe YCIoBWS], BIUSIIOLLME Ha MX KOPPO3MOHHYIO aKTMBHOCTL: MUHepanuaauus, pH, Temneparypa,
AaBneHwve, arpeccueHble rassl (H,S, CO,, O, 1 Ap.), MexaHu4eckue NpuMecy, opraHudecknue KUCNoThbl, 0b6soa-
HEeHHOCTb (BNAXHOCTL) YrNEBOAOPOAOB U AP.

15.5.3 NIHrMbuTop Koppo3sunm Heo6XxoaAMMO NPUMEHSITb, ECITU U3MEPEHHAS! OMNbITHBIM MYTeM CKOPOCTb KOPPo-
311 TPAHCMOPTUPYEMbIX MO MPOMLICIIOBLIM TPy6onposoaam cpef npesbiwaet 0,1 Mm/roa, 4TO B COOTBETCTBUM CO
wianoi na MOCT 9.502 no3BonsieT 0THOCUTL KOPPO3UOHHYIO aKTUBHOCTb IKCTINyaTMpyeMOn CUCTEMbI K CpeAHEei 1
Bonee BbICOKUM CTEMEHSIM.

15.5.4 IHMBUTOP KOPPO3uK AoSKEH 06ecneunBaTh 3alUuUTy, rapaHTUMPYHOLLYIO SKCMyaTauuio NpoMbICIo-
BbIX TPyOOMPOBOAOR B TEUeHMWe BCEro NPoeKTHOro cpoka ux cnyx6bl, Npy cpeaHeli CKopocTyu 0bLLel Kopposnum He
6onee 0,1 mm/roa.

16 OxpaHa okpyxatowen cpeabl

16.1 B npoekTax Ha CTpOUTENLCTBO TPyHONpoBOoAOB HEO6X0AVMO NPeAyCMOTPETL PELLEHUS] MO OXPaHe OK-
pyxatoLei cpedbl MPW CoopYXeHUN TpybonpoBOAOB 1 NocneayoLLei X aKkcnyaTauuu.

16.2 TpebGoBaHus NO oxpaHe oKpy>KatoLer cpedbl creayeT BKIo4aTh B NPOEKT OTAENbHLIM pa3fenom, a B
cMeTax npegycmaTpueaTb HeobxoauMmble 3aTparbl.

16.3 MNpoekTnpoBaHe Tpybonposoaa AOINKHO BbINOSHATLCS B COOTBETCTBUM C TPeBOBaHUSIMM HALMOHAITbHBIX
cTaHaapToB, MpaBusl, HOPMAaTUBHBLIX aKTOB B 06N1acTu oxpaHbl OKpyXarLen cpeabl.

16.4 B npoeKTHOI 4OKyMEHTaLMMU Ha CTPOUTENLCTBO U AKCNyaTauuto Tpybonposoaa Heobxoanmo npeayc-
MOTPETL PEKYNETUBALUIO MITOA0POAHOIO COSA NOYBLI.

16.5 TpeboBaHNA K peKynbTUBALLMN AOMKHbLI pernaMmeHTUpPOBaTLCA B NPOEKTe B BUAE CaMOCTOATENbHOM
nogpasgena.

16.6 Onsa Tpybonposoaos, NpoknafbiBaeMbiX B parioHax KpaiHero Cesepa u MOPCKUX parioHax, npunerato-
LLMX K ceBepHoMy nobepesxbio Poccuiickoi deaepaumnn, B NpoekTe A0MKHBI NpeaycMaTpuBaTbCA AONONHUTENb-
Hble MeponpUsITUA NO OXpaHe Npupodbl B 3TUX paioHax B COOTBETCTBUMU C ASNCTBYIOLLMM 3aKOHOAATENLCTBOM
Poccuiickoin degepavimm 06 oxpaHe npupogpl, 3akoHoAaTeNbCTBOM 06 akoHOMUYecKol 30He Poccuiickon dege-
paLum 1 0 KOHTUHEeHTanbLHOM LWenbge Poccuiickon Pegepaumnu.

16.7 Mpu BbINOIHEHWUM NPOEKTHLIX paboT ANA OLEeHKN COBPEMEHHOr0 COCTOSAHUS U MPOrHO3a BO3MOXHbIX
M3MeHeHWI OKpyXatoLLell IPUpoAHOi cpedpbl Mog BAUSHUEM aHTPOMOreHHON Harpysku cneayeT NPoBoaAUTb UHXKe-
HepPHO-3KONOTMYECKAE U3bICKAHWUS U UCCIIeA0BaHUSA B COOTBETCTBUW C AEUCTBYOLLMMI HOPMAaTUBHBLIMU JOKYMEH-
Tamu, a Takke oLeHMBaTb BO3AeNCTBUS Ha okpyxatoLuyto cpeay (OBOC).

17 BoiBOA M3 3akcnnyaTauumn

17.1 Onsa BbiBoga Tpybonposoaa us akcrulyataumm Heobxoaumo paspaboTaTb JOKYMEHTbI N0 BbIBOAY TPY-
6onpoBoaa 13 aKcrnyaTauum.

17.2 Tpy6onpoBogHble CUCTEMbI, KOTOPLIE NITAaHUPYETCA BbIBECTU U3 3KCNyaTaLuum, A0MKHbI 6bITb OCTAHOB-
NeHbl M 0TcoeanHEeHbI OT ApYrux YacTtein TpybonpoBOAHON CUCTEMDI, OCTAIOLLIMXCS B 3KCMUTyaTauuu.

17.3 MNpeaBapuTenbHO AOMKHBI 6bITh BEIMOSIHEHLI CReayioLuMe onepaumn:

- OTKIHoYEHKe (NnepekpbITUe) TpybonpoBoaa;

- onopoXHeHve Tpybonposoaa;

- NpoAyBKa MM NPOMBbIBKA.

17.4 BoiBegeHHble 13 aKcruTyaTaumm Tpy6onpoBoabl, 3a UCKMoYeHWEM Noanexallux Nke1uaaumm, AOMKHbI
oBcnyxmBaThCs, U Ha HAX AOMKHA NoAAEPXKUBATLCA KaToAHan 3aluTa.

17.5 BbiBegeHHbIe U3 3KCTTyaTauum y4acTku Tpy6onposoaa AomKHbI BbITh ocTaBneHbl B 6e30nacHoOM co-
CTOSIHUM A0 NMOSHON YTUIU3aLUM UK UCNONB30BaHKS NO APYroMY Ha3HaYeHUIo.
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MpunoxeHue A
(pekomeHayemoe)

MeToguka onpegeneHusa TONWNMH CTEHOK WITaAMMNOBAaHHbIX
n wrtamMmnocBapHbIX TpOVIHVIKOB

A.1 YcnoBHble 0603HauyeHus

D — HapyxHblii AnaMeTp OCHOBHOW (MaructpasbHoOli) Tpybbl TPOHUKA;

DO — BHYTPEeHHUI gnameTp OTBETBAEHWS TPOWNHMKA, U3MepseMblii B NPOAO/SbHOW MMAOCKOCTM CUMMETpPUM Ha
ypoBHe 06pasylolieil Hapy>XHON NOBEPXHOCTW OCHOBHOWN Tpy6bl;

d — HapyxXHblli gnameTp OTBETBNEHUSA TPONHWKA;

H. — BbicOTa pacyeTHOl 30Hbl YCUNEHUS TPONHWKA,;

th — pacuyeTHas ToNWMHA CTEHKM YCNOBHONW TPybbl, MMelOLWen anameTp npucoeauHAemoin Tpybbl K marucTpanu
TpOWHMKA W MaTepuan TpoitHMKa; onpefensieTcss B COOTBETCTBUMM C TpeboBaHumsmu 12.2.1.1, 12.2.1.2;

th — pacuyeTHas TonuwMHa CTEHKM YCNOBHOI Tpy6bl, MMelOLWed anameTp npucoenHaemMoli Tpybbl K OTBETBAEHUIO
TpOWHMKA W MaTepuan TpoitHMKa; onpefensieTcss B COOTBETCTBMM C TpeboBaHumsmu 12.2.1.1, 12.2.1.2;

Th — pacyeTHasi ToNWMHA CTEHKM OCHOBHOW TPy6bl TPONHMKA;

Tb — pacyeTHas TOJWMHA CTEHKM OTBETBJ/IEHUS;

TO — TOoNWMHA CTEHKM OTBETBNEHUA, M3MepsieMass B NPOAONbHOA MAOCKOCTU CUMMETPUM Ha pacctosaHuu 10 oT
obpasyloLieil HapyXHOl NOBEPXHOCTW OCHOBHON TPYObl;

0 — paguyc 3akpyr/ieHvusa HapyXHOW NOBEPXHOCTW CeYeHWs TPOliHWMKa B MPOAO/bHOW NIOCKOCTM CUMMETpuUu;

LI — nonyanvHa pacyeTHOl 30HblI yCUneHUs TPOWHMKa.

A.2 icxogHoe ycnoBue NpoyYyHOCTU TPOMHUKA
YcnoBue NpoYyHOCTM TPOIHMKA, KOTOPOEe COOTBETCTBYET MPUHLMNY 3aMelLeHus nnowanei, npescraBnsercs B Buge
Ai +A2+A3>A. (A1)

Bxogsawue B HepaBeHCcTBO (A.l) cocTaBnsioWMe pacyeTHOW NAowaau ycuneHus TpoilHWKa onpenensoTcs Ha oc-
HOBaHWM reoMeTpuyecknx pa3mepoB Ha pucyHke Al no copmynam:

A =K-(th-DO0y, (A.2)
A,=(2L,-D0)-(Th-thy (A.3)
A2=2-Hv (Tb-tb- (A.4)
A3 =2 mrOm(T0- th), (A.5)

B KOTOPbIX KOappuumeHT K u reomeTpuueckme pasmepbl BbIYUCAAIOT MO QOPMyIam:

- npwu -jj <0,15: K= 0,7;

-npn 0,15 <060:  K=0,6+] O (A.6)
- npu -jj > 0,60: K=1
L, - DO; (A7)
n, =0,7-vd w0 ; (A.8)
D0O=d-2-TO; (A.9)
Th=r\ th\ (A.10)
TO=k mTh- (A11)
Tb=I-T h, (A.12)
rae n KO3 PULMNEHT HECcyL el cnoCOBHOCTN TPOMHMKA;

k, q K03 pULMeEHTbI, 3HAYEHUA KOTOPbIX cneAyeT NPUHMMATb B 3aBUCUMOCTU OT KOHKPETHOU TEeXHO/I0rnm

N3roToBNEHUA TpOl7IHI/IKOB.
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Ona npeaBapuTesibHbIX PacyeToB AOMycKkaeTcs NPUHUMATh 3HAYEHUS KO3(P(ULUEHTOB K, C paBHbIMU

Ak=08,"=0,7.

3HaueHuss paguyca 3akpyrneHus r0, MM, MOryT HAxXo04uTbLCS B Ciefylolmx npegenax
(rgTws = min{0,05 md; 38}.

[ns npepBapuTenbHbIX pacyeToB BesvuuHa r0, MM, MOXeT GblTb MPUHATA PaBHOI

r0= 0,075 md+ 7.

a) npu 7q>Tb\ 6) npu Tb=T0=KkTh

PucyHok Al — CeueHue TpoliHUKA MPOAO/LHOW MNMIOCKOCTbIO CUMMETPUM (hparMeHT)

(A. 13)

(A. 14)
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A.3 OnpegeneHue koadpcpuLiMeHTa HeCyLen CNOCOBHOCTN TPOMHUKA

KoathmumeHT Hecywwen cnocobHOCTY TPOMHMKA 1| onpeaenseTcsa u3 NnpubnmxeHHOro paBeHCTBa, NONyYeHHOro Ha
OCHOBaHWM BelpaxeHuii (A.1) — (A.14), 1 gonyweHns O TOM, YTO pacHeTHble TOMWMHBI CTEHOK f, U f, NpONOpLMOHAMbHSI
COOTBETCTBYIOWMUM auaMeTpam

th _d
1, D (A.15)

(n—1)-(2-L1 - 2.kem-t, —d) +1,4-(§-n _ %) Jkndt, +2n-(k-8) 1 - K-(d - 2-k-n -t,,) ~0.  (A16)

PaBeHcTBO (A.16) ABNSIETCA HENMUHENHbIM OTHOCUTENBHO MCKOMOTO HEU3BECTHOro m. Pelienue cnepyet Bbinon-
HATb METOAOM MocneaoBaTenbHbIX NPMBNMXEHN, 3aaaBasiCb KakUM-NMBGO 3HadeHWeM M > 1 1 NPoBEPSA BbINONHEHUE
ycnosus (A.16). B kavecTBe KOHEYHOrO 3HAYeHWs M crnedyeT NPVHATb MMHUMAanbHOe 3HadveHne (NpW 3aAaHHO| TOYHOCTM
BbIMUCNEHWI), NPU KOTOPOM yadoBneTBopsieTcs ycrnoeue (A.16).

A.4 PacyeTHble U HOMUHANbHbIE TOMWMUHbI MAarMCTPanu U OTBETBINEHUA TPOUHMKA

PacuetHas TonwwvHa maructpanu T, TpolHuka Haxogutes no cdopmyne (A.10), a pacHeTHan TomnMHA OTBETBIe-
Hus T, — no copmyne (A.12).

HomuHanbHble TOMWMHBLI CTEHOK MarucTpanyM U OTBETBNEHWUs TPOWHWKA YCTAHaBNMBAIOTCA B COOTBETCTBUM
c12.2.3.1.

MpumevaHnnsa

1 JonyckaeTca BbINOMHATH pacyeT Mo ypaBHeHutO (A.16) NpW KOHKPETHLIX 3HAYEeHWsIX paguyca 3akpyrmeHus Iy,
nonyanuHsl Ly n Boicotbl Hy, ykazaHHbix B TY opraHu3aumu npeanpuatusi-uarotoputens. Npy aTom npuHATLIE B pacyeTe
3Havenus Lq m Hy He MoryT npeBbiwaTh 3HAYEHWUH, Nony4Yaemblx u3 BoipaxeHuii (A.7) u (A.8) cOOTBETCTBEHHO.

2 JonyckaeTcst KOHCTPYKUMA TPOHMKA 6e3 yaAnMHMTENBHOTO KOSbLia NPU YCIOBUM, YTO BbicoTa Hq yaoBneTBopsieT
TpeboBaHMAM NPOYHOCTU TPOWHMKA.

3 MNpu pewennn ypaeHeHus (A.16) B kauecTBe pacyeTHbIX AMaMeTpoB TPOWHMKA criegyeT NpUHUMaTb AuaMeTphbl
npucoeauHsieMelX Tpy6 K MarucTpanu u OTBETBIEHMIO TPOWHWKA COOTBETCTBEHHO.
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MpunoxeHve b
(pekomeHpgyemoe)

MeToauka onpefeneHns TONWWH CTEHOK CBApPHbIX TPOHUKOB

6e3 ycnnmearwuwnx aIeMeHTOB

B.1 YcnoBHble 0603HauYeHnsA

D — HapyxHbIli guameTp OCHOBHOW Tpybbl (MarucTpasnun) TpoWHUKA;

d — HapyxHblii fnameTp OTBETBNEHUA TPOWHUKA;

d - BHYTPeHHWii gnameTp OTBETB/IEHUA TPONHMKA;

L — BblcOTa pacyeTHOl 30HblI YCUNEHWS TPOliHWKa B HanpaB/iEHUW OTBETB/IEHUS;
th — pacuyeTHas To/NLMHA CTEHKM YCNOBHOW Tpy6bl, MMeKLW el anameTp U matepuan

MarucTpanu TponHuKa;

tb— pacueTHaa TonwwmHa CTEHKM YCNOBHOI Tpy6bl, UMelow el AnameTp ¥ MaTtepuan OTBETBMIEHUS TPOMHWKA;

Th — pacueTHaa To/WMHA CTEHKU MaructTpanum TPOWHUKA;

Tb — pacueTHas TOMWMUHA CTEHKN OTBETBJIEHUS;

Oyh — HopmaTuBHbI Npefen TekydyecTu maTepuana MmarucTpanu TPORHWKa;
Cyb — HOpMaTuBHbIA Npefen TekyyecTu mMaTepuana OTBETBMEHUS TPOWHUKA.

B.2 VicxogHoe ycnoBue NpoYHOCTY TPOHMKA

Ai +A2>A.

(6.1)

PacueTHasi nnowaab ycuneHusa TpoiiHuka A u Bxoasuine B HepaBeHcTBO (B.1) cocTaBnsouwmre Anun A2 nokaszaHbl Ha
pucyHke B.1, nx BbIYMCAAT No hopmMynam:

A = dj - th\

A =djm{rh - th);

A2=2.L (Th-tb),

d=d- 2-Tb\
L=25 Th,
roe Th, Tb — npepBapuTenbHble 3HAYEHWS pacyeTHbIX TOJMWMUH CTEHOK

TpOWHMKa.
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PucyHok B.1 — Cxema gnsa pacyeta TC
(ceyeHne NpoAONbLHOK MAOCKOCTbIO CUMMETPUN — hparmMeHT)

(6.2)

(-3

(6.4)

(B.5)

(B.6)

COOTBETCTBEHHO Marucrtpanu u OoTBeTB/1EHUA
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5.3 OcHoBHble AoNyLUIEHNA NpK pelleHnn HepaBeHcTBa (B.1)

Tp =Mty (B.7)
T,=¢-Tp (6.8)
£=045+085 &, (6.9)

rae N — koahdUUMEHT Hecyleli cnocoBHOCTU TPOMHUKA.
B.4 OnpepgeneHue koaddhMLMeHTa HeCyLLIe COCOBHOCTU TPOMHMKa

KoahdmumeHT Hecyluel cnocobHOCTM TPOMHUKA M HAXOAMTCA M3 peLueHus] KBaapaTHOrO ypaBHEHUS OTHOCUTESb-
HO T, Nony4aemoro npy nogctaHoBke B paseHCTBO (b.1) BoipaxeHuii gns coctaensaoumx (b.2) — (b.4) npu yveTte 3aBucu-
mocTen (b.5) — (B.9):

a-n2+b-m+c=0, (6.10)
a=3-t-t, (6.11)
b=d+4-E-t,-5-t, (6.12)
c=-2-d. (6.13)

PacueTHas TonwmHa f, marmcTpanu TpoHUKa ornpegensieTcs s ycrnoBHon npsimoit Tpybbl, uUMelowen anameTp
W maTtepuan marmcTpanu TPOMHWKa B COOTBETCTBUM ¢ TpeboBaHuamm 12.2.

PacueTHas TonwwHa f, OTBETBNEHWA TPOWHWKa onpeaenseTcsa Ana YCNOBHOW MpsiMoi TpyGbl, UMeloLWen anameTp
M martepuan oTBeTBNEeHWs TPOoWHMKa, B COOTBETCTBUM C TpeboBaHuamm 12.2.

MprvmeyaHune— PacyeTHasa TONWMHA CTEHKU OTBETBNEHUS TPOWHUKA COCTABISAET HE MeHee 6 MMm.

B pesynerarte nonyvaetcs peleHve ansa koadduumeHTa Hecylweln cnocobHOCTM TpoilHUKa B Buae HopMynbl

=) (-o+ o7 -4ac). (6.14)

B.5 PacyeTHble N HOMMHANbHbIE TOMNLWMWHbI CTEHOK MarucTpanu u OTBETBNEHUA TPONHUNKA

PacyeTHble TOMWMHBI CTEHOK MarucTpanu v OTBETBNEHWS TPOMHUKA MONY4aloTCA U3 BblPaKEHUNA:
Th=m-1 (b.15)
Tp=&-Th (b.16)

HomuHaneHble  TOMWMHBI CTEHOK MAarucTpanu M OTBETBNEHUS! TPOWHWKA YCTaHaBIIMBAIOTCA B COOTBETCTBUM
c12.2.3.1.
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MpunoxeHve B
(pekomeHpyemoe)

MeToAuKa onpeAesieHnsl pacyeTHOro pajuyca KpUBU3HbI
yyacTka nogsemMHoro Tpy6onpoBoaa

B.1 [laHHaa meToAuKa onpefesieHVWss pacyeTHOro pajumyca KpMBU3HbI NOA3EMHOro Tpyb6onpoBoga npegHasHaye-
Ha ONS NMPUMEHEeHWA Npu OueHKe obleli yCTOWYMBOCTU yyacTka TpybonpoBoga € BbiNyK/AbIMW yriamu noBopoTa Tpaccehl
B BEPTUKANIbHOW MNJ/IOCKOCTY.

B.2 PacuyeTHblli pagnyc kpuBM3Hbl pO ABNSETCA XapaKTepUCTUKOW HayanbHOro M3rmba 3arnyb61eHHOro B rpyHT Tpy-
6onposoga. Mop pacyeTHbIM paguycom p0O nOHMMAaeTCAa MWHMManbHbIA pagnyc KPMBWU3HbLI OCK TPyObl, ecnn u3rnd umeet
MEeCTO Ha BCeil ANVHEe BOJHbI BbiNy4YMBaHUA. ITO 06bIYHO HabnwgaeTcs npu cBo6oAHOM (ynpyrom) m3rnbe Tpyb6onposo-
fa. Takum o6pasom, ecnum AnvHa XOopAbl KpUBO 60nblue uAM paBHa KPUTUYECKOW ANMHE BOJHbI BbiINy4YnBaHuUA, TO
B KayecTBe pacyeTHOro paguyca npuHMMaeTcs PakTUYeckuin paguyc KpMBU3HbI OCU TpyObI, T. €.

npu Lcr< 2-p-sin®-:  Po=P, (B.1)
roe La — kpuTuueckas 4/vMHA BOJIHbI BbiMyYuBaHUS, M;
p — MUHMMaNbHbLIA pagnyc KpMBKM3HbI OocnM TpyGonpoBoga, M;
a — yron noBopoTa Ocu Tpacchl Tpy6onpoBoaa, rpagychl.

B.3 MoBopoT Tpy6onpoBOAOB MOXET BbIMNOAHATLCA C MPUMEHEHWEeM OTBOAO0B (KOJIEH) MAaLIMHHOTO THYTbA WK
3aBO/ACKMX OTBOAOB C pajuvycoM KpuBM3HbI ocu He MeHee 5 D (D — HapyxXHblii gnameTp Tpy6onposoga) (CM. pucy-
HOK B.1). B atom cnyyae ycnosue (B.1) 06bI4HO He cobnpaetcs, T. e. nepemelleHne Tpybonposoga NpoUCXoauT Ha
ANVHe, BKAYawWwel 1 NpuMblkalolime K oTBO4aM MepBOoHavas bHO MPAMOMNHElHbIe yYacTku. Toraa, 3Has A/IMHY BOJHbI
BbINYYMBAHMNSA, pacyeTHblli paAnyc MOXHO onpefenuTb Kak paguyc KpuBOi, NPOXOASLLE yepe3 Havyasno W KOHel, BOJIHbI
BbINYyYMBaAHMNA 1 BEPLUIMHY yrna noBopoTa.

B

PucyHok B.1 — PacueTHasi cxema BepTUKafbHbIX BbIMYK/IbIX YI10B NOBOpOTa
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B.4 Tak kak AnMHa BONHbLI BbIMyYUMBAHWUSA 3aBUCUT OT PacUETHOMO pagmyca KpMBM3HbI OCH, TO pelleHne BbINoHseT-
cA METoaoM nocneaoBaTenbHbIX NpUbnwkeHnii. CHavana HyXXHO 3aAaTbCA BO3MOXHOW ANWHOW BOSHbI BbIMy4YMBaHWS,
npumepHo B (40—70) D. B 3aBMCUMOCTM OT CXeMbl yrna NnoBopoTa Tpacchl (CM. pucyHok B.1) B nepBom npubnmxenun
onpegenseM pacqeTHbI paanyc pg NO NPUBEAEHHBIM HUXe hopMyrnam.

B.4.1 Cxema a) pucyHka B.1

CunTaetcs, |4TO yron noBopoTa Tpacchl o < 9°, AnvHa xopabl KpUMBOW Ly MeHee ANuHbl BOMNHbI Bbily4YMBAHUA W
ONVHA KaXkgoro m3 NPSMOSNIMHENHBLIX NMPUMBIKAIOLWMX YYacTKOB Lg; TakoBa, YTO BbINOMHAETCA HEPaBEHCTBO

Ly, + % > % (B.2)

Pac4eTHbI paguyC KpMBU3HBI BBIMMCHAIOT NO dopmyne

212, -cos%
Po = T
[Lcr Sln -2-p- (1— cos%)J ' (B.3)
rme o — yron noeopoTa Tpybornpoeoga B BEPTUKANBLHON NIOCKOCTH, IPagychl;
p — paguyc KpUBM3HBI OCK (KPUBON), M;

L., — pacyeTHas (kpuTuueckasl) AnmMHa BOMHbI BbiNy4WBaHUS, M.
B.4.2 Cxema 6) pucyHka B.1
PacyeTHbIN y4acTOK COCTOMUT U3 ABYX KPUBbIX BCTABOK C YIIiamy MOBOPOTA (4 W Oz U NPSIMONMHENHOIO y4acTka
MexXgy HUMKW, NPUYEM KaxKAbIM U3 yrmoB MeHee 9°. Taike BbIMONMHAETCHS HEPABEHCTBO

p1- sin% +po - sin(%2 + L, < L. (B.4)

PacqeTHbI paamyC KpMBU3HBI BBIMMCHAIOT NO dopmyne

-1
o+ o o
Ler 'tg% + (Ls.l.+ P1- t971 +p2 - tgzz) x

O — Oy o+ Oy oy — Oy ' (B.5)
x(sm 5 —tg 5 - COS 5 )

B.4.3 Cxema B) pycyHka B.1
PacueTHbIl y4acTok COCTOMT U3 OQHOO Yrna NOBOPOTa, BLIMONHEHHOrO C MOMOLLbIO KOMEeH paguycom He meHee 5D.
PacueTHbIli pagvyc KPVMBM3HbBI BbIYMCAAIOT No opmyne

2'Lcr

Po = -
. tg%

(B.6)

B.4.4 Cxema r) pncyHka B.1
PacyeTHbI y4acTok COCTOUT U3 OBYX YIINOB MOBOPOTA, BbIMOMHEHHBIX C MOMOWBIO KONeH (py = 5D). PacueTHbii
paguyc KpMBK3HbI BbIHMMCNSIOT MO dopmyne

-1
_2 42 O+ Oy . O — Oy o+ Oy o — O
Po = 2 Ler - |:Lcr 'th + Ly - (Sm 2 tg 5 CosT5 )] . (B.7)

B.4.5 Cxema ) pucyHka B.1

Pacu4eTHbIli y4acTok npeacTaBnseT coboi KPUBYIO yIma NOBOPOTa, 3aMEHEHHYI0 JTIOMaHOW NMMHUEN C OAMHAKOBbLIMK
yrnamu, o6pasoBaHHbIMU KONEHaMKU C paguyCcoM KPUBM3HLI (P> 5D) u yrnamm o = (3-6)°, n C paBHbIMU pacCTOSIHUSAMK
Mexay Hummn. O6Lee Yucro YrioB NOBOpPOTa paBHO n. PacueTHbIl paanyc KpMBU3HLI BbIMUCTISIIOT Mo dopmyne

-1
0o=-2 12 .cosT M. [Lc, sin M — 15 (n 1) smoq] . (B.8)

th 2
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B.5 Onpegenue pacyeTHbIN paguyc KPUMBM3HbLI ANA BbIGPaHHON paccmaTpyBaeMoi cxeMbl NoBopoTa ocn Tpy6o-
npoBoga no OAaHoM U3 npueeaeHHbIX Bbiwe dopmyn (B.3), (B.5) — (B.8), panee BblMMCASIIOT PacHETHYIO [NINHY BOIHbI
BbINy4MBaHus L, M, No cdopmMyne

El
=11511. | EL
Ler T o (B.9)

rae E! — uaruBHas }ecTKocTb ceyeHus Tpybonpoeopa, H-MmZ;
q* — npegenbHoe MOroHHOE COMPOTUMBIIEHUE NepeMelleHnsam Tpybonpoeoga Beepx, H/wm;
Po — PacueTHbIN pagnyc KpMBM3HBI ocu TpyBonpoeoaa.
B.6 Bo BTOpOM MpWBAMKEeHUM NMpUHUMaeM AnWHY BOMHbI BbiNy4YMBaHWS Kak CpedHEee 3Ha4YeHWe mexay npeglue-
CTBYIOWMM U BbIMMUCIIEHHBIM 3HAYEHUAMMW.
Takum o6pa3om, B pesynbrate HeckoNbkuX NpubnmxeHuii onpeaenseTcsa pacHeTHbI pagnyc KpUBW3HBI Pg.
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MpunoxeHwne I
(o6a3aTenbHOE)

KpuTepun ceiicmocTolKOro NpoeKkTupoBaHua TpyGonpoBoaos

1 Mepunoabl NOBTOPAEMOCTU B COOTBETCTBMU CO CBOAOM MpaBuil, yTBepXxaeHHbIM MuHpernoHom Poccuwm [20],
MPOEKTHOTO Y MakCUMarnbHOMO PacHETHOrO 3EMIETPSICEHUI CredyeT MPWHSTh CREAYOWUMK:

- ANs NpoekTHoro semneTpsicenHnss — 100 ner;

- ANA MakcumarnbHOro pacueTHoro semnerpsiceHmss — 1000 ner.

.2 [na oueHKkn CeNnCMOCTONKOCTM TPpybOoNnpoBoaa AOIKHbI ObiTb NPOBEAEHbI pacyeTbl, aHANorM4YHble pacyeram
npy HY3 ¢ yyeTom celicMnYecKnx BO3AENCTBUIA, a TaKKe BbIMNONHEHbI MPOBEPKU B COOTBETCTBUM C KpUTEpUarbHbIMU
TpeboBaHVAMM, COOTBETCTBYIOWMUMM Pa3nnyHbIM BUAaM OTKA30B TPyGonpoBoAa Npu 3eMNeTpsCeHUsIX.

I3 Paccmatpusalotea cnegyowime Buabl NpegernbHbeiX COCTOsIHMI TpybonpoBoaa:

- pa3pbiB TpybGONpoBoaa;

- MeCTHas notepsa yCToM4YMBOCTU CTeHkM TpybonpoBoaa;

- rodhpoobpasoBaHue no Teny Tpyohl;

- o6pasoBaHne TpewWyH B KOMbLEBLIX U NPOAONbHLIX CBapHbIX WBax, 3TB, no Teny Tpybbi;

- oblwas notepsl yCTOWYMBOCTU TpybonpoBoaa.

4 PaspbiB TpyGonpoBoga CBf3aH, Kak NpaBuno, ¢ AeCTBMEM BHYTPEHHENO AABINEHUs], Korga NpoucxoamT pac-
KpbiTUe CTEHKU TpyBonpoBoda nogd AeUCTBMEM KOMbUEBLIX HAMPSKEHWN.

.5 OnsA nckniodeHns paspbiBOB HEOOBXOAUMO OrpaHUYMBaTE YPOBEHb KOSbLEBLIX HAMPSHKEHWIA MO OTHOLIEHUIO KaK
K npegeny TeKy4YecTu, Tak M K npedeny npoYHocTM matepuana Tpy6 (ykasaHHble OrpaHUyYeHUsi BbiMOIHSIIOTCS COMMacHo
TpeboBanuam 14.3). YBenuumBaTth TONWMHY CTeHkM Tpy6bl criedyeT Myb B Criyydae, ecriv HEBO3MOXHbI Apyrue nytu
CHWXEHUS1 HaNPsKeHW OO YPOBHS AOMYCTUMbIX.

.6 MecTHaa noteps yCTOWYMBOCTM CTEHKM TpybonpoBoaa (MecTHoe cMsiTue) npoucxogut npu obuem nsrnbe
TpybGonpoeoaa B 30He AENCTBMSA CUMAaKOLWMX NPOACIbHbBIX HAMPSKEHWN.

I.7 OnsA npepoTBpalLeHns MeCTHOrO CMSITUSI HEOOXOAUMO OrpaHNYMBaTb YPOBEHb U3MMOHbIX Aechopmauuii B ceve-
Hun TpyBonpoeoda. [nsi OTHOCWUTENbHLIX M aBCOMIOTHLIX 3HA4YeHW UW3MBHBIX aedopMaLUiA OMKHO BbINOSHATLCS
ycrnoBue:

- Ha CTaguM NPOEKTHOro 3eMIeTPSICeHUS

SUSZ < 090
EMmax (1)

- Ha ctagnn MakCUMMarnbHOIo pac4eTHOro 3emMneTpsaceHus

€us2 £ 0,025 (2,5 %), (r2)
rae €,  — obwas n3rmbHaa gedopmaums;
€M max — Aeopmauus, CooTBETCTBYIOWEA MAKCMMyMy Ha gvarpaMmmve «uarnbatomii MOMeHT — u3rmbHas aedop-
mMaumsi».

I.8 NodpoobpazoBaHre NPOUCXOAMT MPU BbICOKUX YPOBHSX OCEBbIX Aecopmauui cxatus.
9 Onsa npegoTBpawerns rodppoobpa3soBaHns HeOBXoaAMMO HOPMUPOBAThL YPOBHU OCEBLIX AedopMaumin cxaTus
B TpybonpoBoae no ycrioButo

€mp.N
< < [kaodzp]s (r-3)
20¢bp
e €pn — OCeBas gedopmaumns CxaTus;
Sa0p ~— OCEBas AechopMauus Cxatusi, Npu KOTOPOKN HaunHaeTcsa rodpoobpasoBaHue;

[Kzogpp] — OTHOCMTENBHAA JONyCTMMAs oceBas 4edopMaumns CKatns, KoTopas NPUHUMAaeTCs PaBHON:

- 0,80 — gnsa cTagMm NPOEKTHOIO 3eMITETPACEHWUS;

- 1,00 — gana ctagun MakCMManbHOrO Pac4eTHOro 3eMNeTpsCeHus.

10 OceBas feopmauus CHATUS €04, NMPU KOTOPOM HauMHaeTca roppoobpasosaHmne, NpeacraBnser cobomn
JedopmMaunio, COOTBETCTBYIOLLYIO TOYKE Havana noTepu YCTOMYMBOCTM (TOYKE MakCMMyma AmMarpaMMbl «NpoaornbHas
cxMMarlLas cuna — oceBas gecdopmauus»). OTy guarpammy HeoBXO0AMMO pacCuUMTbIBATb C YUETOM HENTUMHEWHOrO
noeedeHwss martepvana Tpybbl M C yHeTOM BCeX Harpy3ok (OCEBbIX, M3rMOHbLIX, BHYTPEHHErO AaBreHusl), AEWCTBYIOLMX
Ha TpybonpoBoa B paccMaTpvBaeMoOM BapuaHTe pacdera.

11 OB6pazoBaHne TpewWwyH B KOMbLUEBbIX CBaPHbIX WBaX NPOUCXOAMT NPU BLICOKUX YPOBHSIX OCEBLIX Aechopmaumii
pacTsxeHwus.

12 Ons vcknioveHns gaHHoro Buaa otkasa TpebyeTcsa obecneuynTb JOCTATOMHO BbICOKMIA OTHOCUTENbHBIN
(B CpaBHEHMM C OCHOBHbIM MaTepuanom Tpy6) ypoBeHb Mpegena TekydecTu martepuana CBapHOro wWBa (ycrnoBue
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ABMASTCA OAMHAKOBbLIM KaK ANsl CTaauM NMPOEKTHOTO 3eMMNEeTPSACEHUs, Tak U ANA CTaauu MaKCUMArbHOIO pacyHeTHOro
3eMMIETPSACEHNST), a TaKKke OrpaHuyMTL abConoTHLIE NPOAONbHLIE AedhopMaunK pacTsxeHus B TpyBonpoBode cornac-
HO YCMOBUSIM:

(o))
Ve 110; (T4)
oy .
+ +
€mp S [Egpls (r.5)
rae o, — MMHUMArIbHLIA HOPMAaTUBHBIW MPeaen TeKy4YeCTU OCHOBHOIo metanna Tpyobl;
(Gy)ce — MVHMMarnbHbI HOPMaTVBHBLIV NPEeaen TeKyYecTn MaTepuana ceapHoro wea/3TB;
s;p — fedopmauusa pacTskeHnst B ceveHnn Tpybonposoaa;
[sf;p] — gonyctmmMas gedopmaumsa pacTsxkeHuss B ceveHun TpybonpoBoaa, KoTopasi MPUHUMAETCSl PaBHON:

- 0,02 (2 %) — AnA cTagun NPOEKTHOrO 3eMMeTPSICEHUS;
- 0,04 (4 %) — pnA cTagMn MakCcUManbHOrO PacYeTHOro 3eMNETPACEHNS.
13 O6was notepsi ycToWUMBOCTM TPyOONpoBOAa B BEPTMKANbHOW MNOCKOCTM NPOUCXOOAUT NPU OeWCTBUM 3HAuUW-
TebHbIX CKMMAIOLMX OCEBbIX YCUNWI U HeJOCTAaTOUHOW GannacTupoBke.
14 Onsa obecneyenus obwen ycTonumBocTn TpyGonpoeoaa Npu CeMCMUYECKUX BO3AENUCTBUSIX HEOOXOAUMO HOp-
MWPOBATb BENWUMHY 3arnybneHus TpybonpoBoga ¢ 4OCTATOYHBIM 3aMacom Mo OTHOLLEHUIO K INybuHe, paccuMTaHHOW npu
HY3. [laHHoe ycnoBue AOmkHO cobBniogaTbCsl TONbKO ANnA CTagun NPOEKTHOro 3eMneTpsiCeHus]

H
Fiva =110, (r.6)
rme H — Tpebyemas BenuuuHa 3arnybnenms (3acbinku) TpyGonpoBoga (OT MOBEPXHOCTU 3eMrv 4O Bepxa Tpy6o-

npoeoaa);
Hyys — pacueTHas BenuumHa 3arnyonenus, obecneunsaiowasn obuuyto yctonumeocTb TpyGonpoBoga Ha ctagum HY 3.
15 PacuetHyto Bennunny 3armny6bnenmns Hyys, obecneunsaiowyio obuwyio ycroiumBocTb TpybonpoBoga Ha ctagum
HY3, HeobxogumMo paccumTbiBaTh C y4eTOM AvarpaMM B3aMMoaeWcTBua Tpybonpoeoga ¢ rpyHTOM, huamyeckoin Henw-
HeMHOCTU MaTepuarna Tpyb u BO3MOXHOMW BbINYKIOCTU y4acTKOB TpybonpoBoga B BEPTMKANBHOWM NIIOCKOCTU.
n16 Metogbl onpeageneHus obwen narmbHon gedopmaumm, oceson gedopmauumn cxartus, gedopmaumini pacTs-
XEeHWs B ceveHun TpyGonpoBoaa aorxHbl 6asnpoBaTbesi Ha NpUMeHeHun mogeneit MK3, yunTteiBalowmx ynpyro-nnactu-
Yeckne gecdopmaumm matepuana Tpyd (PU3NUecKyro HENMHEWHOCTL), a Talke reOMETPUHECKYI0 HENIMHEWHOCTL B MOBe-
AeHuM cuctemMbl «TPyGonpoBoa — MPYHT» MPU CEMCMMYECKUX BO3AEWUCTBUSX.
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MpunoxeHune O
(pexkomeHayemoe)

MeToauka oLieHKU ycTouMBocTU (hopMbI NOMNepeyHbIX ceveHuil Tpy6Gonpoeoga

.1 Ycnoene obecneveHnst MECTHOIW YCTOMYMBOCTM CTEHKM TPyObl TpybGonpoBoaa MoxeT ObiTh BbINOMHEHO 3a CHET
Ha3HaYeHWsA COOTBETCTBYIOLLEN TOJSLWMHBI CTEHKM NMPU U3BECTHLIX U3MMOHLIX AedopmMaumsax U HavanbHOW OBarnbHOCTH
ceveHun Tpyob.

0.2 Mpwu coBmecTHOM AerCcTBUN M3rnbalowwero MOMeHTa U NpoAoNbEHON CXUMAIOWEN CUNbl MECTHAsA YCTOWUMBOCTL
cTeHku Tpybonpoeoga obecneunBaeTcsi NPy BbINONHEHUW YCITOBUSI

€p *
— <0,
€10r (n.1)
rae g — npegenbHO gonycrumas n3rmbHas ,qed)opmau,uﬂ;
€4¢r — KpUTHYECKAA NpoaonbHas ,qed)opmau,ml TOJITbKO MNpU narnbe pr60npoao,qa;

0" — napameTp OBanbHOCTH Ceuenuii Tpy6.
B nepasenctse (f1.1) Bce gedhopmaumm cxatusi yCOBHO CHMTAIOTCS NONOXUTENBbHBIMU.
0.3 MpepenbHo gonyctumasa wmambhas pedopmaums €, 3agaetca B npoekte. OHa He AOMXHA MPEBbLIWAaTb
3Havennsa 4-1073,
1.4 Kputnyeckasa npogoneHas gedopmaums npy nambe TpybonpoBoga NPUHUMAETCA U3 NOMYYMBLLMX AOCTATOM-
HOe 3KCNepuMeHTanbHoe NoATBeEPXAeHWE TeopeTUYeckMx paspaboTok Teopun YCTOMHMBOCTU LMNMHAPUYECKMX 060Mo-
Yek no dopmyne

er = ﬁ - a.2)

[.5 MNpasas 4actb HepaBeHcTBa ([.1) npeacTaBnsieT coboi napameTp OBanbHOCTH, BbMUCNAEMBINA Mo dopmyne

1+ (0;,)2

0 =
. 2 3
1+ (05 /) (3)
rae f BelumcnsieTcs No copmyrne

2

£ e 1+(90/100)-D) _ (90/100)-0_ (04)
tnom tnom
[.6 B cdopmyne ([1.4) pacdHeTHasi Ha4arnbHasa OBaNbHOCTL CeYeHuin Tpyb 0y, %, onpegenseTcs no opmyne

90 — Dmax - Dmin 100, (.D.5)

(Dmax + Dmin )/2 .

rAe Dmaxs Dmin — COOTBETCTBEHHO MaKCHManbHbIA U MUHUMAIBHLIM AMaMeTpbl B PacCMaTpPUBAEMOM  CedeHun Tpyoo-
npoeoa, M, NPMHUMaeMble No YCNOBWMAM M3rOTOBMNEHUs1 TpyObl Ha 3aBoge.
[1.7 PacueTHyto HavanbHyl0 0BanbHOCTE NPU OTCYTCTBUM (haKTUHECKMX OaHHbIX M3MEPeHUsl QnaMmeTpos Tpy6Gbl cre-
ayeTt npuHATb pasHon 2,0 %.
[1.8 MapameTp kpuTMHeckoro HanpskeHns B copmyne ([.3) BblumcnsieTcs no opmyne

(5* _ Ocr 6
cr \VNGy, (ﬂ )
rae Gy — KPUTUYECKOE HanpsbkeHue B LUMNUHAPpUYeckor obonouke npu AeNCTBUM HAPYXHOTO AABMNeHUsl (HanpsbkeHue
konnanca), MlMa; BelmcnsieTcs no dhopmyne
o= (L)z @7
cr — 2 ’ .
1-pg \P

Yy — NOHWXaOWMI KO3MMULNEHT, YYUTLIBAIOWLMIA BNUSIHWE NPOAOSIBHOW CUIbI;
O, — HOpMaTWBHbIN Npeaes TeKy4ecTn matepuana Tpyo, MMa.
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1.9 ToHwxaowmii kKO3MMULMEHT Yy BbIMMCAIOT No dopmyIe

2
= [1-3 . |o%| _1. 9
Un =417 (cyj 25, (0.8)

rae oy — OCEBblE CKMMAIOLWME MNMPOAOIIbHbIE HAMPSPKEHWS], YCMOBHO CHMTAOWMECS NonoxuTenbHeiMu, Mla.
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Pykoeogawmii gokymeHT
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BenomcTBeHHble CTpOMTENbHbIE HOPMbI

BCH 51-3-85/BCH 51-2.38-85
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bu6nuorpadua

BopocHabxxeHne. HapyxHble ceTu U coopyxenusl. AKTyannanpoBaH-
Haa peaakumsa CHwll 2.04.02—84*
HapyxHble ceTn U coopyxeHuss BogocHabx eHWs n kaHanusaumm

CaHnTapHO-3almMTHbIE 30HBI U CaHMTapHas Knaccudukaums npegnpu-
ATUIA, COOPYXEHUIA U ApYyrnx 06beKToB

MpaBuna no akcnnyatauwm, peBu3nK, PEMOHTY U OTOpakoBke HedTe-
npombICNOBLIX TpybonpoBoaoB. YTBepxaeHsl MuHTONaHepro Poccun
30 pekabpa 1993 r. CornacoBaHbl ¢ [ocroptexHagsopom Poccun
27 pekabpsa 1993 r. Ne 10-03/337

MHCTpyKuUMA No NpoeKTUPOBaHWIO, CTPOUTENBLCTBY W PEKOHCTPYKLUK
npoMbICNOBLIX HedTerasonposogos. YTteepxaeHa [lMpukazom Mun-
TonaHepro Poccum ot 23 gekabpsa 1997 r. Ne 441

MpoekTnposaHne NPOMBICNOBLIX CTanbHbIX TPy6onpoBogos. Cornaco-
BaHbl ¢ [occtpoem CCCP 17 anpens 1985 r. Ne AM-1657-1

MNpaBuna ycTpoWCTBa aNeKTPOYCTaHOBOK, rmaea 2.5 MY3—7 (yteepxaeHa Munanepro Poccumn, npukas ot 20 mas

2003 r. N 187)
MpaBuna GeaonacHocTn
N6 08-624-03

Ceop, npaBun

Cn 32.13330.2012
Ceog npasun

CIn 18.13330.2011
CTpouTernbHble HOPMBI U NpaBuna
Poccuiickon depgepaunn
CHwull 11-02—96

Ceop npasun

Cn 25.13330.2012
Ceog npasun

Cn 22.13330.2011

Mpaeuna Ge3onacHocTM B HedTAHOW W FA30BON MPOMbILLNEHHOCTH.
YTBepxAaeHbl noctaHoBneHmem locroptexHagsopa Poccumn oT 5 uioHa
2003 r. N 56

Kananusaumsi. HapyxHble CeTU U COOpyXeHus. AKTyanuavpoBaHHas
peaakuna CHwull 2.04.03—85

leHepanbHble NNaHbl NPOMBILLINEHHBIX NPeaAnPUATUA. AKTyanuanpo-
BaHHaAa pepakuust CHull 11-89—80*

WHxeHepHble m3bickaHusi ansi CTpouTenbCTBa. OCHOBHLIE MONOXeE-
HUA

OcHoBaHua n yHAAMEHTEI Ha BEHHOMEP3TbIX IPYHTaxX. AKTyanuanpo-
BaHHasa pegakuua CHwulMl 2.02.04—88

OcHoBaHus 30aHWI 1 COOPYXEHWN. AKTyanuaupoBaHHas peaakums
CHwul 2.02.01—83*

Lkana cencmmyeckon nHteHcuBHocTn MSK—64, 1964 .

MNpaBuna oxpaHel MarMcTpanbHelX Tpybonpoeogos (yTeepkaeHsl MuHTonaHepro Poccumn 29 anpensa 1992 . u no-
cTaHoenexnem ocroptexHagsopa Poccun ot 22 anpensa 1992 r. Ne 9)

MNpaBuna nnaesaHusa No BHYTPEHHUM BOAHbIM NMyTAM Poccuiickon ®eaepaummn (yTBepxaeHsl npukasoMm MuntpaHca

Poccum ot 14 oktsi6psa 2002 . Ne 129)

Ceog npasun

CM 16.13330.2011
CTpouTernbHble HOPMbI U NpaBuna
Poccuiickon Peaepauum

CHwulM 32-01—95

Ceopg npasun

CM 20.13330.2011

Ceopg npasun

CM 14.13330.2011

CranbHble KOHCTPYKUMWU. AKTyanu3upoBaHHas pegakums
CHul 11-23-81*
XKenesHole goporn konen 1520 mm

Harpysku n Bosgenctens. AkTyanu3vpoBaHHasa peaakumsi

CHuM 2.01.07-85*

CTponTenscTBo B CENCMUYECKMX panoHax. AKTyanusvpoBaHHas pe-
pakuua CHwul I1-7-81*

KomnnekT kapT obwero ceiicMmyeckoro paioHupoBaHusa TeppuTopum Poccuiickon depepaunm OCP-97, NHcTu-
TyT dm3ukn 3emnm umenn O.10. Uimuara PAH, 1991—1997 rr.

CraHaapT AMepUKaHCKOro HedTSHOro

MHCTUTYTa

API 1104:2001
Ceop npaBun

C 28.13330.2012

Ceapka Tpy6onpoBoaoe 1 ceasaHHoro ¢ HuMm obopyaosanus (Welding
of pipelines and related facilities)

3awmra CcTpoUTENbHBIX KOHCTPYKUMIA OT KOPPO3WUKW. AKTyanuanpoeaH-
Haa pegakuma CHulM 2.03.11—85
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