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CBO/J [TPABUJI TIO TIPOEKTUPOBAHHWIO U CTPOUTEJILCTBY

INPOEKTUPOBAHHUE U MOHTAX TPYBOINIPOBO0OB CUCTEM BOJIOCHABKEHHUA U
KAHAJIM3AL MU U3 TIOJIMMEPHBIX MATEPUAJIOB

O61mue TpeGOBaHUS

Design and installation of polymeric pipelines for water supply and sewage systems.
General requirements

OKC91.140.60
OKCTY 492000

NNPEAUC/IOBHUE

1 PA3PABOTAH TocyzapCcTBeHHBIM IPOEKTHBIM, KOHCTPYKTOPCKMM U  Hay4dHO-
ucciaefopaTelbCKUM HUHCTUTYTOM "CaHTexHUHWnpoexkt" mnpu yvactuum [ocyZapCTBEHHOIO
YHUTApHOIro InpejnpuaTtusa - HaydHo-ucciefoBaTeJbCKOI0O  MHCTUTYTAa  MOCKOBCKOTO
crpoutenbctBa ('Y HHHUMocctpo#t), 3akpbiToro akyuoHepHoro obumiectBa "HIIO
CtpoitnonumMep”, 'ocysapcTBeHHOr0 NpeAnpUsaTHA - lleHTpa MeTOL0JIOrMY HOPMUPOBaHUA U
cTtaHgapTtusanuu B crpoutenbcTse ([T HC) u rpynnsl crenyuaaucToB

2 OAOBPEH U PEKOMEH/IOBAH k npuMeHeHWIO B KayeCTBE HOPMAaTHUBHOIO JOKyMeEHTa
CucteMbl HOpMaTUBHBIX JJOKYMEHTOB B CTPOUTEJbCTBE NocTaHoBJAeHUeM ['occTpoa Poccum ot
16.08.2000 r. Ne 80

OJOBPEH pna npumeHeHusa B crtpaHax CHI' mportokosiom ot 17 masa 2000 r. Ne 17
MexrocysapcTBeHHONM Hay4YHO-T€XHHUYECKOH KOMMCCHEeH MO CTaHJapTHU3alMM, TeXHUYEeCKOMY
HOPMUPOBaHUIO U cepTudUKaluu B cTpouTesbctBe (MHTKC)

3 B3BAMEH CH 478-80

BBEJEHHUE

Hactosamuii CBoj NMpaBUJI COJEPXUT YKa3aHUS MO MPOEKTUPOBAHMUIO U pacyeTy CUCTEM
TPy6ONpPOBOJOB HApy>XHOTO M BHYTPEHHEro BOJAOCHA0XeHWsl W KaHaJlW3alluhu U3 Tpyb u3
NOJMMEPHBIX MaTepuasioB. BriosHeHWe 3TUX yKaszaHUM o6ecneydT  COGJIOJleHHe
006513aTe/JIbHbIX TpeGOBaHUN K HapyXHbIM M BHYTPEHHUM CHUCTeMaM BOJOCHAOXeHUS U
KaHa/IM3alluy, yCTaHOBJeHHbIX AelcTByomuMu CHull 2.04.01-85* "BHyTpeHHUH BOJONPOBOA U
KaHanusauus 3ganui”, CHull 2.04.02-84* "BopocHabxxeHue. Hapy»kHble ceTH U COOpYXeHUs" U
CHulII 2.04.03-85 "Kananusauus. Hapy>Hble ceTHU U cOOpy»KeHHUs".

Pemenue Bompoca o0 TMpUMeHEHUM [JAaHHOTO JOKyMeHTa IpU MPOEeKTUPOBAaHUU U
CTPOUTENbCTBE KOHKPETHBIX 3JJaHUM M COOpPYKEHUH OTHOCUTCA K KOMIETeHIIMH NMPOEeKTHOU
WJIM CTPOWTEeJbHOW oOpraHusanuu. B ciydyae eciu MNOpPUHATO pellleHHe O TNPUMEHEHUHU
HaCTOSALero JOKYMeHTa, BCe YCTaHOBJEHHble B HeM IpaBUJa fABJAITCA 00653aTeJbHBIMHU.
YacTu4yHOe UCTO0/Ib30BaHUe TPeOOBAaHUU U NpaBUJ, IPUBEJIeHHBIX B HACTOSAILEM JOKYMEHTE, He
JlolycKaeTcs.

B nanHoM CBojie mpaBuUJl pacCMOTPEHBI 061{Me BOMPOCHI, Kacawlyecs Tpy6 U3 pasjMYHbIX
NOJIUMEPHbIX MaTepHUaJioB. YCTAaHOBJIEHbI 00lMe TpebOBaHUs K COPTAaMeHTY Tpyb U crnocob6am
UX COeJJMHEeHMs], paCCMOTPEHBI BOMPOCHI MOHTaXa TPyOONPOBOJOB, XpaHEHUS TPYyO U TeXHUKHU
6e30M1aCHOCTU NpU HUX MOHTaxe. [IpuBefileHbl METOAUKH THJpPaBJMYECKOr0 pacyeTa CUCTEM
BOJIOCHA0OXXeHMA U KaHa/Ju3allu{, a TaKXke NMPOYHOCTHOTO pacyeTa HAaNOPHBIX U Ge3HANOPHBIX



TPy60NPOBOJIOB NIPU [10/j3€MHOM NIPOKJ/IaJKe B TPYHTe.

B paspaborke CBozja mnpaBua npuHuManu yyactue: l0.H.Caprun, A.f.llapunos
(Cantexnuunpoekt), A.B.CnragkoB, A.A.OtcraBHoB (['YII HHWHUMocctpoit), B.A.YcTioros,
B.C.Pomeiiko, A.f.Jlo6pombicioB, B.E.Byxun, JI.A.IlaBaoB (3A0 "HIIO Crpoiinosumep"),
K.U.3aiiues (AO "BHUUCT"), B.A.I'nyxapes, B.Il.bos6esnb (I'occTpoit Poccun), JI.C.Bacunnea (Il

LIHC).
1 OBJIACTh IPUMEHEHHUA

HacTtosimuit CBoj npaBuJ pacpoCTpaHsSeTCs Ha MIPOEKTUPOBAHHUE U MOHTAX CTPOSIIUXCS U
PEKOHCTPYUPYEMbIX CUCTEM BHYTPEHHUX U HAPYKHBIX CeTeX BOJOCHAGXKEHHS U KaHaJU3alUuU
13 TPYy6 U CoeJUHUTEJIbHbIX AieTasiel (Jlasiee - TpyObl) U3 MOJUMEPHBIX MaTEPHUAJIOB.

2 OBIIME ITOJIO’KEHU A

2.1 laHHBIM JOKYMEHT BKJIOYAET TpeOGOBaHUs, 0611Me [/l BCeX BU0B TPy U3 MOJUMEPHbIX
MaTepuaJsioB. Cenqududeckre TpeboBaHUSA AJs1 KAXK/J0r0 BU/la TPYy6ONPOBOIOB U3 MOJUMEPHBIX
MaTepHaJioB MPUBeAEHbl B COOTBETCTBYIOIUX CBO/IAX MPABUJIL.

2.2 Tpy6bl, coeAuHUTEJbHblEe [JleTaJd MW 3JeMEeHTbl W3 [OJHUMEPHbIX MaTepHasoB,
NpUMeHsieMble B CHCTeMax BOJIOCHAGXXeHUS1 U KaHaJU3alluM, YIJIOTHUTeJbHble MaTepuaJbl,
BellecTBa /[JIl CMa3KW, KJed U 0p. A0/HKHbI MMETb CepTUPUKATBI HJAU TeXHUYEeCKHue
CBUJETEJIbCTBA, a AJsd CUCTEM BOJOCHAOXeHUsA - TUTHeHWYecKue  3aKJIo4YeHUs
['occananuaHaazopa Munsgapasa Poccum.

2.3 XapaKTepUCTUKH HEKOTOPbIX MOJHMMEpPHbIX MaTepuasoB, MpPUMeEHSeMbIX JJs
NPOU3BOICTBA TPYO U COEIUHUTEbHBIX JleTajlel, IPUBeJeHbl B IPUJI0KEHUH A.

2.4 TlepeyeHb HOPMATHUBHBIX JOKYMEHTOB, Ha KOTOpble JaHbl CCbIKK B CBOJe MpaBuJI,
npuBeJleH B NpuaoxKeHuu b.

3 MNPOEKTUPOBAHUE BHYTPEHHUX BO/IOIPOBO/IHBIX CETEM
3.1 O6mue Tpe6oBaHUA

3.1.1 Bribop MaTepuasa Tpyb AJs CUCTEM XOJOAHOIO U ropsiuero BoJOCHAOXKeHUd clefyeT
NPOU3BOAUTL C y4eTOM Ha3HaueHHWs U YCJOBUHM paboThl TpPyOONPOBOJOB, TeMIEepaTyphl
TpPaHCIIOPTUPYEMOW BOJbl, a TaKXe CpoKa CJayX06bl TpybONpOBOAOB, PYKOBOJCTBYACh
OTJeJbHBIMU CBOJAM{ NpaBUJ Ha NPOEKTHPOBaHUME M MOHTaX TeX WJM HUHBbIX BUJOB TPYO
TPy6ONPOBOJHBIX CUCTEM.

3.1.2 Tpy6bl U coefMHUTEJNbHbIE AeTalld U3 NOJMMEPHbIX MaTepUaJoB, IpeJHa3HaYeHHbIe
JJIs1  X03AHCTBEHHO-UTHEBOr'O BOJOCHAOXEHUS, J[AOKHBI HMeTb B MapKHUpPOBKEe CJIOBO
"llutbeBas”.

3.2 Knaccupukanusa
3.21 Tun Tpy6 MU COeAUHUTENBHBIX JeTajell (3a MCK/IAWOYEHUEM U3rOTOBJEHHBIX U3

CTEKJIOMJIACTUKA) JJisi BOAOIPOBOJIOB XOJOJAHOW BOJAbI ONpefeJisieTcsl [0 HOMHUHaJIbHOMY
JIaBJIEHUIO B COOTBETCTBUHU C TabJsiulen 1.

Ta6auna 1
Tun Tpy6sI Homunanbsnoe gabisenue no 'OCT 29324, MIla
Jlerkuii JI 0,25
CpeaHenerkuii CJI 0,4
Cpeanuii C 0,6
Taxenvii T 1,0
1,6
Oco6oTskenniit OT 2,0
2,5

Hanoprle pr6bl M3 CTEKJIOIIJIACTUKOB moApasAesiAl0TCAd Ha TPU THUIIa IO HOMHWHAJIbHOMY



Aasjaenuio - 0,6; 1,6 u 2,5 MIla.

3a HOMHUHa/JIbHbIM JAuaMeTp TpPyOONpPOBOAOB, HW3rOTABJMBAaeMbIX METOJOM 3KCTPY3UH,
NPUHAT HAapYXHbIM AuameTp. s TpyO6, M3roTaBJUBaeMblX MeTOJJOM HAaMOTKH (HampuMep,
CTEKJIONJIACTUKOBble W  0a3a/IbTOMJACTUKOBbIE), 332 HOMHUHAJIbHBIA [AuUaMeTp HNPUHAT
BHYTPEHHUH JUaMETP.

[IpuMevyaHue - HoMUHa/IbHOE AaBJieHHe - 3TO MOCTOSIHHOE BHYTpPeHHee U36bITOYHOE /IaBJeHHe BOJbI,
KOTOpOe TPy6bl U COeJUHUTENbHbIE JIeTalH MOTYT BbIJEPXKUBATh B TE€UEHHE BCETO CPOKAa IKCIJIyaTalUU
(50 siet) npu Temnepatype Bozbl 20 °C.

3.2.2 HanopHble TpyGbl U3 NOJUMEPHBIX MAaTePHUAIOB U UX COeJUHEHUS], TPUMEHsIEMbIE /ISl
BHYTpPEHHero BOJONPOBOAA Tropsyed BOJAbI, /JOKHBI OBITb pacCYMTaHbl Ha YCJIOBUA
IIOCTOSTHHOT'0 BO3/1eICTBUA TeMIlepaTyphl BoAbl 75 °C M pacyeTHOTO Nnepuo/a IKCIJIyaTalUu He
MeHee 25 JieT.

3.2.3 Knaccudukanusa HanopHbIX Tpy6 MOXKeT NPOU3BOJUTLCA TaKXe 1o nokasarteJsto "SDR"
u no cepusaMm "S". OnpejesieHNe 3THUX [TOKa3aTeJell IPUBeJEHO B IPUJIOXKEHUHU A.

3.3 Buapl ¥ cioco6bl COeAMHEHUS TPYO

3.3.1 Hamopnble TpyObl, NpeAHa3HayeHHble [/ BHYTPEHHUX BOJONPOBOJOB, JOJIKHBI
COeJJMHATHCSA B 3aBUCHMOCTH OT BH/ia TOJUMEpPHOro MaTepuasna:

- Ha cBapKe BpacTpy6 (M0JM3TUIEHOBbIE, IOJUIPONUIEHOBbIE, TOJMOYTEHOBLIE U AD.);

- Ha KJ1e1o BpacTpy6 (MOJUBUHUIXJIOPUIHBIE, CTEK/IONIACTUKOBBIE, 6a3a/1bTONIAaCTUKOBLIE U
Ap.);

- MeXaHWYeCKHUM IyTeM C IOMOLbI0 Pa3beMHbIX U Hepa3’beMHbIX COeJUHUTENbHBIX JleTanel
(MeTansonmOIMMeEpHBIE, "CIIUTOr0" MOJUITUIEHA U JIP.).

3.3.2 Cnoco6bl coejMHEHUS NJaCTMaCcCOBBIX TPYO, COeAUHUTEBHBIX AeTaleld U apMaTyphl U
MecCTa UX PacnoJoXKeHHs YCTaHAaBJIUBAKOTCA IPOEKTOM B 3aBUCHMOCTH OT:

- Ha3HayeHUs TPybONpoBOAa;

- CBOMCTB MaTepHuasa;

- BUJ]a, HOMEHKJIaTyphbl U pa3aMepoB TPyO, COeJUHUTENbHBIX JleTajlell U apMaTyphl;

- paboyero JaBJjieHUs U TeMIlepaTypbl TPAaHCIOPTUPYEMOM BOJbI;

- BUJia ¥ CBOMCTB TPAHCIOPTHUPYEMOTO Bell|eCTBa;

- HOpMaTHUBHOI'0 CPOKA CJAYKObI TPy6OMPOBO/13;

- cnoco6a MpOKJaZKU TPyOONpOBOAA U YCJOBUN BBINOJHEHUS CTPOUTESbHO-MOHTaXKHBIX
paboT;

- TeMIlepaTypbl OKpY>Kalolei cpefibl;

- IJIAHUPOBOYHBIX pellleHUH.

3.3.3 Bup coefiuHeHUs cleAyeT NPUHHUMATbh U3 YCJIOBUN obecriedyeHUs TepMETHYHOCTU U
IPOYHOCTH TpybONpoBOoAAa Ha BeCcb MPOEKTUPYyeMbI CpPOK SKCIJyaTallMd, a TaKxe
TEXHOJIOTUYHOCTH NIPU MOHTaXe U BO3MO>KHOCTH peMOHTa Tpy6onpoBoja.

3.3.4 PazbeMHble coefjMHEHUS NPeAyCMaTPUBAIOTCA B MeCTax YCTaHOBKM Ha TPyO6ONpoBoOJe
apMaTypbl U NPUCOEeAUHEHUS K 0OOPYAOBAaHUIO U [/l BO3SMOXXHOCTH JeMOHTa)Ka 3J1€MeHTOB
Tpy60NpoBOJa B Mpolecce 3KCIJIyaTaldU. JTU COeJUHEHHUS JOJDKHBI ObITb PacHoJIOKeHbl B
MecTax, JOCTYIHBIX JJIs OCMOTPa U peMOHTA.

3.3.5 CoenuHeHue TpyOG U3 pPA3HOPOJHBIX HECKJEHWBAKUIUXCS W HeCBapUBAIOIUXCS
MOAMQULIUPOBAHHBIX U KOMIIO3UIMOHHBIX MOJHMMEPHBIX MaTepHaJoB OCYLIECTBJSETCA C
NIOMOIIIbI0 MeXaHWYeCKUX COeJUHEHUH, KOHCTPYKLHUSA U TEXHOJIOTMSI NPHUMEHEHHUS KOTOpPbIX
yCTaHABJIMBAIOTCA [0 [JaHHBIM HX HU3TOTOBUTeNEeHd M TOCTAaBIMKOB [JJI1 KOHKDPETHOTrO
[O0JMMEpPHOr0 MaTepHaJsa.

3.3.6 MeTannuveckue AeTaad COeJUHEHUU JO/KHBI ObITb U3TOTOBJIEHBI U3 KOPPO3WOHHO-
CTOMKOI0 MaTepuaJia.

3.3.7 Cpok cayk6bl COeIMHEHHU [J0JIXKeH COOTBETCTBOBATh CPOKY CIYXKObI TPYO.

3.4 IIpok/1ajKa TPy6G0NpOBOJOB

3.4.1 TpaccupoBka TpyOGONpPOBOJOB BOJONPOBOJA MPOU3BOAUTCA C y4yeTOM (GU3UYECKUX
(xMMUYecKUMx) M MexXaHH4YeCKHX CBOHCTB MaTepuaja Tpy6 M cHoco60B HX COeAUHEHUSA U
TpeboBaHUH, yka3zaHHbIX B CHull 2.04.01.

[Ipy MoHTaxxe Tpy6 Ha cBapke MOXHO NPUMEHATb TPaAULHOHHBIE CXeMbl MNPOKJIaJKHU



BOJIONIPOBO/IOB - KOJIbI|€BbIe U TYIIMKOBBIE, IPU COeJUHEHUH TPYO C TOMOILIbIO COeJUHUTENbHbBIX
JleTajledl CUCTEMbl PEKOMEHAYeTCs BBINOJHATb C NpPHMEHEHHWEM KOJIJIEKTOPHBIX Y3JI0B C
pasMellleHMeM B HUX 3allOPHOM U peryJupymolleil apMaTyphl, y3/J10B NPUCOEeAUHEHNUS YIaCTKOB
TPy60NpPOBOJIOB U NPUOOPOB yueTa KOJMYECTBa U pacxo/ia BOJBI.

3.4.2 Tpy6onpoBoOAbl, KaK MPaBUJIO, AOKHBI NPOK/IAJbIBAaThCS CKPBITO (B IIaxXTaX, IITpobax
u T..). OTKpblTasg NpokJajKa TpPyOONPOBOJOB pa3pellaeTcss B MecTaX MOJBOJA BOABI K
BOJI0pa3bopHOI apMaType, a TaKXKe B MeCTax, I'/ie UCKJII0YeHbl UX MeXaHUYeCKHe TOBpeXJeHus.

[IpokaajbiBaTh TPyOONPOBOABLI MOJ MNepeKpbITHEM MOJBaJbHBIX INOMelLleHUN cjaeayeT
TOJIBKO B TeX C/y4asx, Korja npeAycMOTpeHa 3aliMTa OT MeXaHUYeCKHUX TOBPeXJeHU M.

[Ipy1 ropU30HTaIBHON NPOKIAJKe YIaCTKU BOJONPOBOAHBIX IMHUM M3 NJIaCTMAacCCOBBIX TPY6
caefyeT NPOKJAaAblBaTh BbIlle KaHaJMW3alMOHHBIX Tpy6onpoBoAoB. [Ipy HeBO3MOXHOCTHU
obecrneynTh MPOKJIAJLKY Bbllle KaHaJU3allMOHHOrO Tpy6oNpoBOJa, TPAHCIOPTUPYIOLIETO
arpeccuBHble, TOKCUYHBIE, Iaxy4yue XUJKOCTH, BOJONPOBO/J, CJeAyeT NMPOEeKTUPOBATb U3 TPYyO
TOJIBKO CO CBAPHBIMH HJIM KJI€eBbIMU COeJUHEHUAMMU.

343 Ilpu DOpoeKTUPOBAaHUM TpPYyOONPOBOAOB CJAeAyeT TOJHOCTbIO MCHOJb30BaThb
KOMIEHCUPYIOILyI0  CIHOCOOHOCTh TpybompoBoAa. IJTO JOCTUraeTca IyTeM Bblbopa
palMoHa/JIbHOM CXeMbl MNPOKJAAKUM K TPaBUJIbHBIM pa3MelleHUeM HeNOJABWXHBIX OIOD,
JeNsAlUX TpyOONpoBOJA Ha YYacTKM, TeMIepaTypHas JAedopMalyss KOTOPBIX HPOUCXOAUT
He3aBUCMMO OJMUH OT JApYyroro M BOCIHPUHUMAETCAd KOMIIEHCUPYKOUIMMHU 3JIeMeHTaMHU
Tpy6onpoBoa.

PasMelieHne onop Npou3BOAAT B CJeAyIoLel Toc/ae0BaTeJbHOCTH:

- Ha cxeMe TpyOONpPOBOJOB HAMeYalT MecTa PacHoJI0KeHHUs HeNMOABIXKHBIX ONOp C yYeTOM
KOMIIeHCallMU TeMIlepaTypHbIX U3MeHeHUH AJMHbI TPYO 3/1eMeHTaMU TPy60oIpoBo/ia;

- IPpOBEPSAIOT pacyeToOM KOMIIEHCUPYIOLLYI0 CIOCOOHOCTb YYaCTKOB;

- HaMe4aloT pacloJIoKeHHe CKOJIb3AIIMX U HEellOJBUXKHBIX OIIOP.

B Tex cayyasx Korja TeMIepaTypHble HW3MeHeHHUS JJIMHBI TPyOONpOBOJA MNpEeBBILIAIOT
KOMIEHCUPYIOILYI0 CHOCOGHOCTb €ro 3JeMeHTOB, Ha HeM He006X0JMMO YCTAaHOBUTH
JIOMOJIHUTE/IbHBIA KOMIIEHCATOP, KaK IPaBUJIO, TOCepeiUHE MeX/AY HeloJBUXKHbIMU ONOPaMHU.

[Ipy paccTaHOBKe oOmop cjeAyeT Y4YWUTBIBAaTh, UTO INepeMellleHHe TPYyObl B IJIOCKOCTH,
neprneHJUKYJSPHON OCU TPYObl, OTpPaHUUYUBAETCS PACCTOSHUEM OT NOBEPXHOCTH /10 CTEHHBI.

3.4.4 3anopHas U BoAopa3bopHas apMaTypa [A0JKHA MMeTb HEMNOJBIXKHOe KpelJieHHe K
CTPOUTENbHBIM KOHCTPYKLUAM [AJS TOrO, 4YTOOBbI YCUJIMSA, BO3HUKAIOLIMe IMPU MO0Jb30BaHUU
apMaTypoH, He llepe/ilaBaIUChb Ha TPYObI.

3anopHylo apMmaTypy AuaMeTpoM [0 32 MM C KOPIYCOM U3 IOJMMEpPHBbIX MaTepHaoB
JlONyCKaeTCcs yCTaHaBJIUBATh 6e3 KpelJieHUs K CTPOUTEbHBIM KOHCTPYKIUAM.

3.4.5 PaccrosgHue T@pU Mapa/lleJbHOM NpOKJIaJKe UM MexAy IepeceKarliuMucs
Tpy60NpOBOJaMy, BbINMOJHEHHbBIMU H3 TOJUMMEPHbIX MaTepuasoB, U TpybOIpOBOAAMH,
BBbINIOJIHEHHBIMA U3 [JpyrUX MaTepuajioB, B TOM 4YHUC/Je CTaJbHbIMH, perjaMeHTUpyeTCs
HOPMaTHUBHBIMU JJOKYMEHTaMH.

3.4.6 CkpblTas npokJajZka B 60po3jax M WITpobGax AoJKHA obGecrnedyuBaTb BO3MOXXHOCThb
KOMIeHcalMu JepopMalnuil NJacTMacCoBbIX TPYOONPOBO/IOB 6e3 MexaHUYeCKUX NMOBpeXJeHUN
MX 3JIeMEHTOB.

3.4.7 llpu c6bopke ¢uaHUEBBIX COeJMHEHUH TpyOONpPOBOJOB 3ampeniaeTcs YyCcTpaHeHUe
nepekoca ¢JiaHlLleB NyTeM HepaBHOMEPHOI0 HATATMBaHUs 6GOJTOB M yCTpaHeHUe 3a30pOB
Mexy GaHLlaM{ IPYU NOMOIIM KJINHOBBIX IPOKJIAA0K U 11ai6.

3.4.8 Tlpu ckppITON NpoKJIaZKe TPYyOONPOBOJOB M3 MOJHMMEPHBIX MaTepHaJoB BHYTPEHHSAA
NOBEPXHOCTb 6003/ UM KaHa/IOB He 0/PKHA UMeThb TBeP/AbIX OCTPhIX BBICTYIOB.

349 Ilpu cbGopke pe3bOOBbIX COeAWHEHUH [JOJKHA OBITh COOGJIIOJleHA COOCHOCTb
MeTa/IMYeCKUX U MJIaCTMacCOBBIX TPyO U AeTasel. [[oBepXHOCTb pe3bObl JleTaau A0IKHA ObITh
POBHOM, UM CTOH U 6€3 3ayCeHIIEB.

3.5 TuapaBauyecKkuil pacyeT Tpy6GoNpoBOJOB

3.5.1 BesinuuHa Hanopa H ., , He06XouMas AJs1 NoJauyU BO/ibl IOTPEOUTEJIO0, ONpeaesisieTcs

TP’
no popmyJie
HTp = Eitl+EhM.C +hreon + hicg (1)
TZe i, - y/ieJibHble IOTePU Hanopa Npu TeMnepaType BoAbl ¢, °C (moTepu Hamopa Ha eJUHULY
JJIMHBI TPy60NpOBOAaA), M/M;



/- piviHa ydyacTKa Tpy60npoBo/a, M;

hwu.c - IOTEPU HATlOpa B CTBIKOBBIX COeJJUHEHUSAX U B MECTHbBIX CONPOTUBJIEHUSAX, M;

hreow - TeOMeTpHUuecKasd BbICOTa (OTMeTKa caMOM BBICOKONH TOYKM pacyeTHOro ydacTkKa
Tpy6onpoBoAa), M;

hes - CBOOOAHBIM HaAmop Ha M3JMBe U3 TPy6ONpoBoAa, M (A CaHUTAPHO-TEXHUYECKUX
nprbopoB NpUHKUMaeTcs no npuaoxenutw 2 CHull 2.04.01).

[Ipumeuanue - JlonyckaeTrcs E hy, . TpHHHUMaTb paBHOi 20-30% z il.

3.5.2 lloTepy Hamopa Ha eAWHUIY AJHUHbI TpPybompoBoja i, 6e3 ydyeTa T'HApPaBJIUYECKOrO
CONPOTHBJIEHUS CTBIKOBBIX COEIMHEHUH C/IeiyeT oNpeiessiTh o ¢opmyJie

w2
g =——, (2)
2gd
rae A - K03GPULNEeHT rHAPaBAMYECKOT0 CONPOTUBJIEHUS 110 AJIMHE TPy6ONpoOBOAa;
V - cpeiHAs1 CKOPOCTD JIBMXKEeHUS BOABI, M/C;
g - ycKopeHue CBOGO/IHOTO najieHus, M/c’;
d - pacyeTHbIN (BHYTpeHHUH) flUaMeTp TPyOONpoOBOAa, M.
KoadduuneHT ruapaBanyeckoro CONpoTUBJIEHUs ACelyeT onpeeasaTh o Gpopmyie
1,312(2-b)Ig(3,7d / K.
058, 1312(2-b)lg(37d /K,)
2 lg Reg -1
Vi = : (3)

lg(37d/K,)

rze b - 4MC/I0 NOJ00US PEXXUMOB T€YEHNS BOJIbI;

Reg - unciio PeliHo/b/ica GaKTHUUECKOE;

K, - k03pdULMEeHT 3KBUBAJEHTHOH IIEPOXOBATOCTH, M, IPUBOJAUTCS B OTZAEJNbHBIX CBOZAX
npaBuJ, HO He MeHee 0,00001 M.

Yucso noo6ust pexkKMMOB Te4eHHUs BOAbI b onpeesisitoT 1o GopmyJie

Ig Rey,

) 4
Ig Rey, )

b=1+
(npu b > 2 cnepyet npuHuMath b = 2). dakTHUyeckoe ynca0 PeliHolb/ca Rey onpenensieTcs
no popmyJie

vd
Rez = —, 5
= (5)

rje v - KoagpPULMeHT KUHeMaTU4eCKON BSI3KOCTH BO/Ibl, M2/C.

Yuciao PeliHo/BACA, COOTBETCTBYMOIee Hayaay KBaJpaTUYHON 06J1aCTH THAPaBIUYECKUX
COMPOTHUBJIEHUH NIPU TYpOYIEHTHOM JBUXKEHUH BOJIbl, OIpeJiesisieTcs o GopMyie

500d
ReKB = K— .
k]

3.5.3 /Jlna OpUeHTHPOBOYHBIX pacyeTOB MO BbILIENPUBeJeHHbBIM GOpMyJaM MOXHO
HCII0JIb30BaTh HOMOIPaMMBbl, IpUBeJleHHble B IPUJIOKeHUH B.

Homorpammel Ha puc.B.1 u B.2 npesHasHadeHsl A1 onpe/ie/leHUs yAelbHbIX I0OTepb Hallopa
Ha TpeHUe NPU TPaHCIOPTHUPOBAHUH BOJbI € TeMIlepaTypoit 10 °C.

[Io HomMorpamMaMm Ha puc. B.3 u B.4 omnpepensieTca momnpaBo4yHbIH Ko3adpounueHTt k; K
BesinyuHe 1000 iy, ecsiu TeMnepaTtypa Bozb! oTiM4dHa ot 10 °C.

(6)

3.6 Onlopel ¥ KpenieHuAa

3.6.1 B MecTax mpoxojia 4yepe3 CTPOUTEJbHble KOHCTPYKLUU TPyObl U3 MOJUMEPHBIX
MaTepHaoB He0O6XOAMMO MNpPOK/I3JblBaTh B TWJb3aX. JJIMHA THUAb3bl JOJ/DKHA IpeBbIIIATH
TOJILUHY CTPOUTEJbHON KOHCTPYKIMU Ha TOJIUHY CTPOUTEbHBIX OT/Ae/JI0YHbIX MaTepHasoB, a
Ha/Ji TOBEPXHOCTbIO N0JIa BO3BbIAaThCA Ha 20 MM. PacnoJioxkeHue CTBIKOB TPy6 B T'UJb3aX He
JlOIlyCKaeTcsl.

3.6.2 /lna Tpy6ONpOBO/IOB M3 MOJMMEPHBIX MaTepHaJoB NPUMEHSIOTCSA OJBUXKHbIE OMOPHI,
JoIlycKalollde InepeMellleHHe TPy6 B OCEBOM HaNpaBJeHUHU, U HENOJBMXXHblE ONOPHI, He
JloMlycKalolle TaKUX NepeMelleHUH.

3.6.3 HenoaBMm>KHBIE ONOPbI HAa Tpybax cjaefyeT BBINOJHATDL C HOMOIIbI0 NPUBApPEHHBIX WU
NpUKJIeeHHBIX (B 3aBUCUMOCTH OT MaTepuaja Tpy6) K Tesy TpyObl YIIOPHBIX KoJsel, MydT - A



Tpy6 AuaMeTpoM A0 160 MM MM CErMEHTOB - /1 Tpy6 AuaMeTpoM 6oJibiie 160 MM.
[IpuMepbl pacCTaHOBKH ONOP NPUBeJeHbl HA pUCYHKe 1.

:: TI[ :K

—
——
-
]
—

¥

PucyHok 1 - [IpuMepbl pacCTaHOBKM HENO/BHKHbBIX OIIOP

HenopaBmkHOe KpenyieHUe TPyOONpoBoJa Ha ONope MyTeM CKaTusl TPyObl He JOMYyCKaeTCs.

B kayecTBe MOJBWXXHBIX ONOp CJeAyeT NPUMEHATb INOJABECHble ONOPbl WM XOMYTHI,
BbINIOJIHEHHble U3 MeTa/lJla WMJMU MOJMMEePHOro MaTepuasa, BHYTPEHHUH AUaMeTp KOTOPbIX
JloJDKeH ObITh Ha 1-3 MM (€ y4eTOM NpOK/IaJKH U TEeNJI0BOr0 pacliupeHus ) 60Jblie Hapy>KHOTo
JuaMeTpa MOHTHUPYeMOro Tpy6onpoBoja.

Mexay Tpy6omnpoBOJOM M MeTalJIMUECKUM XOMYTOM CJieAyeT INOMeLlaThb NPOKJaAKYy U3
MsArKoro Matepuasna. lllupuHa npok/aajKky J0/DKHA NpeBbILIATh MIMPHUHY XOMyTa He MeHee YyeM
Ha 2 MM.

3.6.4 PaccTaHOBKY HENOJABMKHBIX ONOp CJeAyeT NIPUHUMATh TaKOH, YTOOBI TeMIepaTypHbIe
M3MeHeHUs [JMHbl Y4YacTKOB TpPyOONpPOBOJOB He MpeBbIIIAJM HUX KOMIIEHCUPYIOLIYIO
CIOCOGHOCTB.

3.6.5 Ilpy HeBO3MOXXHOCTH YCTAaHOBKM KpelJIeHUH Ha pacieTHOM pacCTOSSHHUU IO
KOHCTPYKTHUBHBIM COO0OpaKeHUAM TPYOONPOBOABI JOMyCKAeTCs NMPOKJaZAblBaTh Ha CIJOLIHOM
OCHOBaHHUM.

3.6.6 [livHa He3aKpeIJIeHHbIX MOPU30HTAaJbHBIX TPYOONPOBOJOB B MeCTaxXx NMOBOPOTOB U
NpUCcoeUHEHUS HUX K INpubopaM, obopyAoBaHHUIO, GJaHLEBbIM COeJUHEHUAM He [JOJKHA
npeBbimaTth 0,5 M (pucyHok 2).

PucyHok 2 - [Ipok/iazika Tpy60npoBOJOB B IIaXTax

3.6.7 3ajenky wWTpob6, KOpoOGOB, OTBEPCTUN B MEXAY3ITaXKHBbIX MEePEKPBbITUAX M CTeHax
cjaefyeT BbINOJHATD N0CJe OKOHYaHUSA BCeX paboT 110 MOHTAXXY U UCIbITAaHHUIO TPYGONPOBO/IOB.

3.7 KomneHcanus TeMnepaTypHoOro yJAJUHeHHs TPy6GoNnpoBOJ0OB
3.7.1 llpy DpOEKTHPOBAHWU WU MOHTaXe TPYOGONPOBOJAOB K3 MOJUMEPHBIX MaTepHUasoB

HeO6XOﬂI/IMO YYUTbLIBATb 3HAYUTEJIbHbIE TeMIepaTypHble M3MEHEHHUA AJWHblI U NPHUHHUMATb
COOTBETCTBYIOILIKME MePbI M0 NX KOMIIEHCallhH.



3.7.2 BequuuHy TeMIepaTypHOTO HM3MeHeHHUsd JAJIMHBI TpybomnpoBoja Al onpejessioT IO

dopmy.ie
Al = aATL, (7)
rzie o. - K03 PHUIMEHT TENJI0BOro JMHEHHOro pacliupeHns MaTepuaJa Tpy6sl, °C;

AT - pa3HOCTb MeXAy MaKCHMaJbHOM U MUHUMaJIbHOU TeMIlepaTypaMy TpyO6ONpoBO/a;

L - pivHa Tpy60NpoBOAa, M.

3.7.3 IllpoposbHble ycuaus N, BO3HMKawIlUe B TpybONpoBoAe NpH U3IMEHEHUH
TeMIlepaTypbl, 6e3 ydeTa KOMIEHCAallUM TeMIepaTypHbIX JAedopManuil omnpefensiioT IO
dopmy.ie

N; =oATEyF , (8)
rae Ey - Moay/ib yIpyrocTu MaTepuaja Tpyosl, Mlla;

F - mioma/ib MONepeyHOro CeYeHUst CTeHKH TPYOGbI, M”.

TemnepaTypHble HanmpsKeHHWS HEOOXOAMMO YYUTHIBATh B JIIOOOM 3aKpelJIeHHOM ydacTke
Tpy6oNnpoBoOa NpHU JIIOOOH AJIMHE yUyacTKa.

3.7.4 OCHOBHBIMHM KOMIIEHCUDPYIOLIMMHU 3JIeMeHTaMH TpyOONpoBoAa SIBJAAITCA OTBOABI,
net/jeob6pasHnle, [1-o6pasHble, cuabGOHHBIE U APYTHe BUJbl KOMIIEHCAaTOPOB.

3.7.5 KomneHcupymoias cnioco6HOCTb 0TBO/A o/ yryioM 90° onpenesnsieTcs no ¢opmyJie

_2[c] (L +r)’+0007/°
A 3E\D I +r

rae Al;, - MakcMMalbHO JONyCTHMMOe IpoJoJbHOe MepeMelleHHe Tpy6GompoBoja OT

Al (€))]

JleHiCTBUSA TeMIepaTyphl, KOTOPOe MOXeT ObITh KOMIEHCUPOBAHO OTBOJOM, M;
/; - AJIMHa NpuUJerapliero K OTBOAy NpsSAMOro yyacTka Tpy6onpoBo/a 0 MOJABUKHON OMOPHI,
M;
7 - paauyc u3ruba oTBoAa, M;
D - Hapy>XHBI} JUaMeTp TPyO, M;
/o] - pacuyeTHas NpOYHOCTh, MIla;
Ey - mogyns ynpyrocty, MIla.
CxeMbI THYTOTrO OTBO/Ia ¥ KOMIIeHCaTOpa I0OKa3aHbl Ha pUCyHKe 3.

a 6 S
I l 0,5a
[ < \

\

1y

I=1,+r

—
4 -
(] ]

\
.ﬁfl_ r A H -T L r lgf |

a- 0TBOJ; 6 - KOMIIeHCAaTOop
PucyHok 3 - CxeMbl THYTOTO OTBOJZa U KOMIIEHCATOpPa

3.7.6 KomneHcupywiass cnocob6HocTb I[l-o6pa3Horo KoMmIeHcaTopa omnpejesseTcs Mo
dopmy.ie

I=L(9,4r3 +149r%a+78a% +13a° ), (10)
025EyhD
rae Al - MakcUMaJbHO JONyCTUMOE NPOJi0JIbHOE NepeMellleHre TPy6onpoBoa OT AeHCTBUA
TeMIlepaTypbl, KOTOPOE MOXEeT 6bITh BOCIPUHATO KOMIIEHCAaTOPOM, M;
h - BbLJIET KOMIIEHCATOPa, M;
7 - pajuyc U3ruba 0TBOJOB KOMIIEHCATOpPA, M;
a - AJIMHA TPSIMOTO y4YacTKa KOMIleHcaTopa, M;
D - Hapy»XHBI{ JUaMeTp TPYyObl, M;
/o] - lonyckaeMoe HalpsKeHUe U3 YCI0BUHM AJUTENbHOM npouyHocTH, MIla.

3.7.7 MakcuMaJIbHO AONYCTUMOE PacCTOsIHWEe OT OCHM KOMIIeHCaTopa [0 OCH HeMmoJABUXKHOU



onopbl TPy60NnpoBoAa Lxow, CM, IOJIKHO BBIUUCIATHCS 10 popMy.Jie
N
KM aGAT

3.7.8 PaccTtossHue / oT ocH Tpy6bl OTBOJA [0 OCH YCTAHOBKH CKOJIb3s111lel ONOphI (PUCYHOK 4)
ciaefyeT IPUHUMATh PaBHBIM

(11)

[ =K~AID, (12)
rae K - kKo3pouIMeHT, omnpejessseMbli NPOYHOCTHBIMU M YIPYTMMH CBOHCTBaMH
NoJIUMEePHOTro MaTepuaJsia Tpy6 no dpopmyJie
3E
K==, (13)
c

O - pacyeTHasl IPOYHOCTb MaTepuasa Tpy6sl, MIla.

a 6
+— 1 =T
| /
- |
| ! / .
4 I 1
—#L —==% ==
_J.nf‘ L L ﬁ.“f L

a - Ha 0TBOJie; 6 - Ha TPOWHHMKOBOM OTBETBJIEHUU
PucyHok 4 - CxeMbl pacnoJiookeHUs onop

3.7.9 B He06X0AUMBIX CAy4Yassx KOMIEHCUPYIOILasa CIOCOOGHOCTb TPyOGONPOBOJOB MOXKET OBITh
NOBbIIIeHA 3a CYeT BBeJIeHUs JJONO0JHUTETbHBIX IOBOPOTOB, CIYCKOB U NOAbEMOB.

3.7.10 KomneHcanysa Ten/oBOro JUHEWHOTO YJUHEeHUs TPyb U3 NMOJUMepHbIX MaTepHuasioB
MOXKeT 06ecrneyrBaTbCA NPOJAOJBHBIM M3rMb0OM IpH YKJIaJKe UX B BUJe "3MeHKH" Ha omope,
IIMpHHA KOTOPOW J0J>KHA JAONYyCKaTb BO3MOXHOCTb HM3rub6a TpybompoBojAa IMpU Iepenaje
TeMIepaTyp.

3.7.11 Ilpu Heo6XOAMMOCTH yBeJWYeHMUsI KoMIeHcUupywolued crnocobHoctu I'-, Z- u II-
06pa3HbIX 3J1IeMEHTOB TPYOONPOBOJOB NPHUMEHAIOT MeTOJ, "pacTsXKKU' (mpeABapuUTesbHOE
HanpsKeHUe) IPU MOHTaXKe Tpy6onpoBoa.

3.8 TenuioBasi U30/IA1MA TPYyGONPOBOAOB

3.8.1 Tpy6onpoBo/bl AJis ropsiueit Bojbl (KpoMe NMOJBOJOK K BOAOPa360pHbIM NpUbopaM) U3
HOJIMMEPHBIX TPY6 JO/DKHBI UMETD TENJIOBYIO U30JISLHUIO.

3.8.2 TenioByt0 M30JIS1IMI0 TPYHONPOBOIOB ONpeieisitioT pacueToM coryiacHo CHull 2.04.14.
KoadouiueHT TennonpoBoAHOCTH MaTepuasa Jo/KeH 6bITh He 6osee 0,05 Bt/(M-°C), HO nipu
3TOM TOJII[MHA TENJIOBON U30JISIMHU AOKHA ObITh HEe MeHee 10 MM.

4 IPOEKTUPOBAHME BHYTPEHHEN KAHAJIU3ALIMM U BOJIOCTOKOB
4.1 O6mMe TpeGOBaAHM A

4.1.1 CucteMbl BHYTpeHHel KaHaJW3allMU 3JaHUK cjaeyeT MPOEKTHPOBATh U3
KaHaJIM3allMOHHbIX TPYO, PACCUMTAHHBIX HAa TPAHCINOPTHUPOBAHUE CTOYHBIX BOJ| C OCTOSHHOMU



TeMIlepaTypoi He HHKe 75 °C U KpaTKOBpeMeHHO He MeHee 1 MUH ¢ TeMIlepaTypol He MeHee 90
°C.

4.1.2 [IpoeKTMpOBaHUE CHUCTeMbl KaHa/JW3alMU U3 TPyO U COeAUHUTE/bHBIX JAeTaled U3
pas/IMYHBIX I0JIMMEPHBIX MaTepHaJioB He J0NyCKaeTCs.

4.1.3 CucteMbl BHYTPEHHUX BOJIOCTOKOB /Js1 3AaHUM BbicoTOM A0 10 M JomnyckaeTrcs
BBINOJIHATL M3 Oe3HamopHBbIX TPyO, HNpHU O6oJbLIed BLICOTE 3J4aHUA CjaefyeT NPUMEHATb
HalnopHble TPYOHI.

4.1.4 Tpy6bl U3 OJMMEPHBIX MaTepHUaI0B JO/KHBI ObITh NPOJIOKEHBI, KAK NPaBUJI0, CKPBITO
- B IIaXTax, Kopobax, 60po3jax U T.I.

B MecTax BO3MOXXHOTO MeXaHUYECKOro NOBpexJeHHUs TpyO cJleAyeT NMPUMEHSATb TOJbKO
CKPBITYI0 IPOKIAJKY.

JlonyckaeTcss OTKpbITasl NMpPOKJIaJKa KaHaJW3alMOHHBIX U BOJOCTOYHBIX TPYyOONPOBOJOB B
nojBajax 3/aHUM, He 060pPyZOBaHHBIX MOJ NMPOU3BOJACTBEHHbIE, CKJIAJCKHE WU CAyKeOHble
NoMellleHus], Ha Yep/iaKax U B caHy3J/1ax 3JJaHuH.

4.1.5 K MecTtaM NpPOYUCTKH TPYOGONPOBOJOB M3 NMOJMMEDPHBIX MaTepUasoB JOJKEeH ObITh
obecrneyeH JIeTKUH JOCTYI NOCPEeACTBOM YCTAaHOBKHU [BEPOK, Cb€MHBIX I{UTOB, PeIleTOK U T.II.

4.2 Pa3mepsl Tpy6

JAuaMeTpbl KaHaJMU3aLlMOHHBIX TPyO6 UM COeAUWHUTEJbHBIX JeTajeld JOJKHbl ObITh
yHUOHULIMPOBaHBI 10 Hapy>XHOMY fuaMeTpy: 32, 40, 50, 75, 90, 110 u 160 mM. ToamuHa CTEHOK
TPy6 M COeJUHUTEJbHBIX ZileTajell 3aBUCUT OT BU/Jja NOJIMMEPHOT0 MaTepuasa U yKa3blBaeTcs B
COOTBETCTBYIOLIMX HOPMATUBHBIX JOKYMeHTaX.

4.3 Bujapbl ¥ cnoco6bl cOeJUHEHU S TPY6

4.3.1 Tpy6onpoBoAbl AJS CUCTeM BHYTpPeHHeH KaHa/Ju3allUu COeJUHAKTCHI C HNOMOILbIO
pacTpyOHBIX COeIMHEHUN C UCM0Jb30BaHHWEM YIIJIOTHUTENbHBIX KoJiel], a AJs Tpy6 [1BX - Takxke
Ha KJIEel0.

4.3.2 O®jaHueBble COeAWHEHHS MCHOJb3YIOTCA B MecTax Ilepexoja TpybompoBoja Ha
YYTYHHbIE UM CTaJIbHble TPYObl UJIH JIJ1s1 TOJIKJII0YEHHS K 060pyJ0BaHUIO.

4.3.3 CoeuHeHHEe OTBOJSAIIMX TPYOONMPOBOAOB CO CTOSKAMH HAJJIEKUT MPOU3BOJAUTHL Ha
pacTtpyb6e ¢ YIJOTHUTEJNbHBIM KOJbIOM. [Ipy coefUHEHUH TJAJKUX TPYy6 Mexay coboi
JOMYyCKaeTcsl MpUMeHeHUe JBYXpPacTPyOHbIX MydT, NPpU 3TOM MYPThl HEOOXOAUMO 3aKPENIATh
Ha onopax.

4.3.4 Tnaaxue KOHIbl YYTYHHBIX AeTajied (BbIMYCKU TPAINOB, BOJAOCTOYHbIE BOPOHKU U T.II.)
cJieiyeT COeUHATh C Tpy6aMU M3 MOJUMEPHBIX MAaTEPUAIOB COEIUHUTENbHBIMU PACTPYOHBIMHU
naTpy6KaMH C yIJIOTHUTENbHBIMU KOJIbLIAMU UJIU MaHXeTaMHU.

4.3.5 CoeHeHHUe TJIaJJKUX KOHIIOB KaHA/JU3allMOHHbIX TPYO M3 MOJHUMEpPHbIX MaTEPUAJIOB C
pacTpy60M YyryHHOM KaHaJMU3allMOHHOM TPYyObl TOTO Ke JAUaMeTpa cjleAyeT MPOU3BOJUTb C
NpUMeHeHUeM Cllel[UaJbHbIX YIIJIOTHUTEJbHBIX KOJIel UJIX MaHXKeT.

4.4 llpoksagKa TPy6ONpoBO 0B

4.4.1 Tlpu npokJaiKe KaHaJU3alUOHHBIX CTOSIKOB B KOMMYHHMKAIIMOHHBIX IaxXTaX, IITPOOAX,
KaHaJlaX ¥ Kopo6ax orpax/arliie KOHCTPYKIIMH, o6ecliedrMBalolide AOCTYI B IIAXTY, KOPo6 U
T.I1., IOJDKHBI OBITh BbINOJIHEHBI B COOTBeTCTBUM co CHuII 2.04.01.

4.4.2 MecTa npoxoJa CTOSIKOB 4epe3 NepeKpbITUs JONYyCKaeTcs 3afesblBaTb LeMEHTHbIM
pacTBOPOM Ha BCIO TOJIL[UHY NNEPEKPbITHUA.

[Ipy npokyazke TpyO6 B MNepeKpbITUM UX CJeAyeT 00epTbIBaThb T'HUAPOU3O0JISILIUOHHBIM
MaTepuaJioM 6e3 3a3opa.

4.4.3 Tpy6onpoBo/Jibl He AOJKHbI MPUMbIKATh BIJIOTHYIO K MOBEPXHOCTH CTPOUTEJbHBIX
KOHCTPYKIIMK. PaccTosiHMe B CBeTy MexAy Tpyb6aMu U CTPOUTEJbHBIMU KOHCTPYKIUSMU
JOJXKHO OBITH He MeHee 20 MM.

4.4.4 KoMmmeHcalysi TeMIlepaTypHOro YyJJHUHEHUs TpyObONpoBOAOB MHPU HCIOJIb30BAHUHU
CBapHbIX M KJEeBbIX COeJUHEHUN [JIo/KHA 06ecneyuBaThbCsd C MOMOUIbIO pPacTpyOHbIX
COeIMHEHUW C YIJIOTHUTEJbHbBIMH  KOJIbIJAMH, BCTaBJsSIEMbIMH B  OOBIYHBIM  WJH
KOMIIeHCAlUOHHBIU (YAJUHEHHBINH) pacTpyo.

4.4.5 CneayeT npeaycMaTpPUBaTh XKECTKOE W NMPOYHOE KpelJieHHWe CAHUTAPHbIX NPUOOPOB K



CTPOUTEJIbHBIM KOHCTPYKIUAM 6e3 nepeagadun yCI/IJ'[I/Iﬁ Ha pr6OHpOBOAbI.
4.5 TmapaBInYecKU pacyeT TPyGONpPOBOLOB

4.5.1 /luaMeTp KaHa/IM3aIMOHHOTO CTOSIKA PACCYUTBIBAETCS HA NPONYCK pacyeTHOr0 pacxoa
BOJbl W3 YCJOBUS YCTOWYMBOCTU MNPOTHUB CpblBa T'MJPABJUYECKUX 3aTBOPOB CaHUTApHO-
TeXHUYEeCKUX NPpUOOPOB, IPUCOeJUHEHHBIX K 3TOMY CTOSKY. [Ipy aTOM BesIMUMHa pa3pexkeHus],
BO3HUKAMWILETO B CTOsIKe, He J0/DKHA NpeBbILIaTh MUHHMaJbHOW BBICOTHI THApPaBAWYECKHUX
3aTBOPOB.

Bce oTBoAHBIEe KaHa/M3allMOHHble TPyOONPOBOABI, KaK NPaBUJO, CJHeAyeT pacCYUTHIBAThb
TaK, YTOObI IPU pacyeTHOM pacxo/ie CTOKOB OHU paboTaju B 6e3HAIOPHOM pexuMme.

BofocToyHble CTOSIKM U COeAMHEHUS JOJDKHBI ObIThb MepMETUYHBIMU NPU AaBJIEHUU BOJBI,
PaBHOM BBICOTE CTOSIKA, U IPOYHBIMU NIPH 3aCOPEHUU U NlepeloJIHeHUH.

45.2 JlonycTuMasi BeJMYMHA pa3peXkeHUss B BEHTUJUPYEMBbIX U HEBEHTUJIUPYEMBIX
KaHa/IM3allMOHHBIX CTOSKax He JAoJKHa npeBbliaTh 0,9 hs, rhe /; - BbICOTAa HAUMEHBIIETO U3
rU/paBJUYEeCKUX 3aTBOPOB CaHUTApHO-TEXHUYECKUX NpHUOOpPOB, MNPUCOEAUWHEHHBIX K
KaHaJIU3aLlMOHHOMY CTOSKY.

4.5.3 BenuuuHy paspexeHHs1 B BEHTUJIMPYEMOM KaHa/IM3allMUOHHOM CTOsKe CJefyeT
onpezeasThb o popmysie

1,677
366 9s .
Ap o (14 cosog )D&, (14)
P = 071 05’
DCT 90DCT
d L

OTB CcT

rae Ap - BeJlMYMHa pa3peXeHus B CTOSIKe, MM BOJI. CT.;

¢s - pacyeTHbIN pacxo/ CTOKOB, MS/C;

Olo - yroJl MpUCcoeIJMHEeHHS MO3TAXKHOTO OTBO/IA K CTOSIKY, Tpaf.;
Der - AnaMeTp CTOsIKa (BHYTPEHHUI), M;

dors - IMAMETP MO3TAXKHOTO OTBOJIA, M;

- paboyas BbICOTA CTOSIKA, M.

[Ipumeuanwue - [Ipu 90 Der > Ler cieayet npuHuMatb 90 Der = Ler.

4.5.4 BenuuuHy pa3pexeHUs] B HEBEHTHUJUPYEMOM KaHAJW3aLMOHHOM CTOsIKE CJIeJLyeT
onpezessaThb 1o GpopmyJie

Ap=031723, (15)
rJe Veu - CKOPOCTb BOJOBO3AYILIHON CMecH, M/c, KOTOPYIO ONIpeJiessiioT 1o popmy.Jie
+
p,, = Zetds (16)
w

rae Oz - pacxoJi BO3Ayxa, 3KeKTUpyeMoro (yB/JeKaeMoro) B CTOSK JBWXKYLIMMHUCA B HeM
CBepXy BHU3 CTOKaMHU, M3/c, onpejiesisieTcsi no ¢popmyJie

0,12
D 2
13,84 2,333 Dé.;.?j
OTE
SANTTYNR
E | (1+cos :ID’”?
L , (17)
W - IJIOIaAb CeYEHHUs CTOSAKA, M2,
[Ipumedanue - CM. npuMeyaHue K 4.5.3.
4.5.5 YKJIOH caMOTe4YHOTro TPy60onpoBo/a iy caelyeT onpeaesaTh o Gopmysie
AV
- (18)
* 2g4R,’

rae As - KO3 PULMEeHT rHApPaBJAMYECKOT0 CONMPOTUBJIEHUS TPybonpoBoa (KaHaua);
V - cpeHAAS1 CKOPOCTb Te€YEHUS KUJKOCTH, M/C;

2
g - yCKOpeHue CBOGOAHOTO MaieHust, M/c’;



R, - rUipaBAMYeCKUN paJUycC OTOKA, M;

by - OGe3pasMepHbIM IOKa3aTeJb CTeNeHH, XapaKTepU3YIHH pexUM TypOyJeHTHOTO
Te4eHMUs XKUJKOCTHU - epexoAHbIH (b < 2) UaU KBaZjpaTUUHbIH (s = 2).

[Ipu b >2 cnefyeT npuHUMaAThb b =2.
a

K
A =02 —| , (19)
4R,
TZle a - IMIUPUYECKUH TT0OKa3aTeJ b CTeleHH, 3aBUCAIUH OT K,
a=03124K 20516, (20)
Ilg R
b, =3- & 21)
* 1gR,
gReg
Yucno PefiHonbAca Re,, onpefendioT no Gpopmyie
500-4R
Cxp = TY (22)
2
Yucro PeiiHosib/Ca Reg, onpefessioT mo opmyiie
V-4R
Req] = v 2 ) (23)

rje v - KoaQPUIIMeHT KMHEMAaTHYeCKON BA3KOCTH »KUJAKOCTH, M%/c. lJis1 OBITOBBIX CTOKOB
cjeayeT npuHUMaTh v = 1,49-106 m2/c.
HpHMeanMe - Cpe,zu—mﬂ CKOPOCTb T€4Y€HHUA XKKUAKOCTHU VH IpyU HENNOJIHOM HAaIllOJIHEHHUH pr6OHpOBO,[La
(kaHaJsa) paBHa:
l+a

Ro\ b5
) ) (24)

ST

VH =Vn(

rae Vu - cpefiHsI CKOPOCTb TeYEeHMs >KUJKOCTH NPU MOJHOM HAMOJHEHUU TPyObONpoBOJaA,
M/c;
Rgu, Rgn - TUApPABAMYECKHUE PAAUYChI IPY HENIOJIHOM M MIOJIHOM HaMoJIHEHUHU TPY6ONpoBO/Ia, M.
4.5.6 Pacxo/1 ®KUAKOCTH g5 pPaBEH:
g5 =Vy o, (25)
rje o - )KMBOe ceyeHHe MOTOKa XKUAKOCTU MPU JJAaHHOM HaINoJIHEHUM TPyOOIpPOBO/a, M,
KOTOpO€e paBHO: M = Kma'2 .

3HaueHus hy/d, Ry, Ryu/Rsu, K. IpejicTaB/ieHbl B TabIULE 2.

Ta6auna 2
Hanosnenue 3HayeHHUe OTHolLIeHHe K.
Tpy60oNnpoBoAa hy/d| rUApaBIAMYECKOTr0 pajiuyca | TUApaBJAUYECKUX PaJIUYCOB
Ry Rgui/Rn
0,1 0,0635 0,2540 0,0409
0,2 0,1206 0,4824 0,1118
0,3 0,1709 0,6836 0,1982
0,4 0,2142 0,8568 0,2934
0,5 0,2500 1,0000 0,3927
0,6 0,2776 1,1104 0,4920
0,7 0,2962 1,1848 0,5872
0,8 0,3042 1,2168 0,6736
0,9 0,2980 1,1920 0,7445
1,0 0,2500 1,0000 0,7854

4.5.7 lnameTp Ge3HANOPHOro TPyOGOIPOBO/A B 3aBUCUMOCTH OT €ro HaloJIHEHUs U pacxoja
CTOYHOM KUAKOCTH JIONYCKAETCS ONpPeJe/IATh M0 HOMOrpaMMe MpusioxKeHus I

4.6 Onopkl ¥ KpenJieHus



4.6.1 KpenuTtb TpybONpOBOABI KaHa/JIM3allUM U BHYTPEHHUX BOJOCTOKOB HeOOXOJUMO B
MecCTaX, YyKa3aHHbBIX B IPOEKTe, C06JI10/jas cleAyoline TpeboBaHUA:

- KpelnJIeHUs JJOJDKHBI HallpaBJIATh YCUJINSA, BOSHUKalolLMe NPU YAJUHEeHUH Tpy6onpoBoja, B
CTOpPOHY COeJJUHEeHUH, UCN0JIb3yeMBbIX B KaueCTBe KOMIIEHCATOPOB;

- KpellJIeHUd c/lelyeT YCTaHaBJIUBaTh Yy pacTpy60B Tpy6ONPOBO/IOB;

- KpellJIeHHs JLO/KHbI 060eCleYUTh YKJIOH U COOCHOCTD JieTajlell Tpy60IpoBO/I0B;

- YyCTaHOBJIEHHBbIE Ha IJIaJIKOM KOHIle TPYObl KpelJieHUsl AOJDKHBI JONyCcKaTb pacyeTHbIe
TeMIlepaTypHble yAJUHeHUs Tpy6onpoBoa;

- paccTosiHMe MeXAy KpellJleHUSMU AJs TpybonpoBoAoB AuameTpoM Ao 50 u go 110 MM ¢
coeJMHEHUSIMH Ha KOJIblLaX JOJPKHO NMPUHUMAThCA B 3aBUCUMOCTH OT MaTepuasja TpyObl MO
COOTBETCTBYIOLIEMY CBOAY IIPaBUJI;

- IpU yCTAHOBKEe KpeMJeHUH Ha COeJMHUTeJIbHBIX JleTajJsXx Heob6X0AUMO NpeJlycMaTpuBaTh
paccTossHUe A/ KOMIIeHCalluy TeMIlepaTypHOro yAJrHeHUs. [Ipy HEBO3MOXXHOCTHU YCTaHOBKHU
KpellJleHUH Ha COoeJWHUTEJNbHON JeTajJu COoCeJHUe [JleTajJu 3aKpelJsdloT XOMyTaMH Ha
paccTosHUAX, 06ecrneduBaOLIUX YAJUHEHNE COeJUHUTEJbHON JeTalu.

4.6.2 BepTuKasbHble  y4YyacTKM  Tpyb6ompoBoJa  JOJ/DKHBI  HMeTb  KpellJleHHud,
yCTaHaBJ/MBaeMble: N0 PacTpyooM; Ha NaTpy6bKax, UCN0JIb3yeMbIX AJA NPUCOeJUHEHUs K CeTH
YHUTA30B U TpanoB. Ha 0TBOJHBIX TPy6ax OT rMAp03aTBOPOB KpeNJieHUsl He yCTaHaBJIMBAIOT.

4.6.3 Tlepen mpokJaAKod TpPybONpPOBOAOB M PACCTAaHOBKOM KpelJileHUH cjefyeT NMPOYHO
3aKpeNnuThb K CTPOUTEJbHBIM KOHCTPYKLIUSAM CaHUTapHble MPUOOPHI, BOJAOCTOYHbIE BOPOHKU U
JApyrue NpHeMHHUKHU CTOYHBIX BOJ. MeTajyindecKkue COeUHUTE/bHbIE JeTalu JOJKHbl UMEThb
caMoCTOATeJIbHbIe KpellJleH!s, NpeJoTBpallialolive epefjayy Harpy30K Ha TPYOHI.

4.6.4 Tlpu cb6opke ¢JaHLlEBbIX COeJUHEHUN TPyOONPOBOJOB 3alpellaeTcs yCTpaHeHUe
nepexoca ¢JiaHlLleB NyTeM HEPaBHOMEPHOIO HATATMBaHUs 6GOJTOB M yCTpaHeHUe 3a30pOB
Mexy GaHLlaM{ IPYU NOMOIIM KJINHOBBIX IPOKJIAA0K U 11ai6.

4.6.5 Tlpu ckpbITOM Npok/aajke TPy6GONPOBOJLOB M3 MOJHUMEPHBIX MaTepUaJoB BHYTPEHHSAA
NOBEPXHOCTb 6003/ UM KaHa/IOB He 0/PKHA UMeThb TBeP/AbIX OCTPhIX BBICTYIOB.

4.6.6 Ilpu c6opke pe3bOOBBIX COeJUHEHUN JO/KHA ObITb COOJI0ZleHa COOCHOCTh
MeTa/UIMYeCKUX M IJIaCTMacCoBbIX JeTasjeld. [IoBepXHOCTb pe3bObl JAeTalu [JOJKHA ObITh
POBHOM, UMCTOH U 6€3 3ayCeHIEeB.

5 IPOEKTUPOBAHME HAPYKHOI'O BOAOIIPOBOJA
5.1 O6mue Tpe6GOBaAHUA

5.1.1 Bpi6op HamopHbIX TPyO U3 MOJHMMEPHBIX MaTepuajoB JJs HapyXHbIX CUCTEM
BOJIOCHA0XXeHU POU3BOJUTCA C Y4€TOM KJAMMATU4YECKUX YCA0BUM U TEXHUKO-IKOHOMHUYECKHUX
OILIeHOK.

5.1.2 Tpy6sl noAbGUpalOT pacyeToM, IPU 3TOM JJs Hapy»KHOr0 BOAONPOBOJA, KaK MPaBUJIO,
caenyeT npuHUMaTh Tpy6s! Tuna "C" (PN-6) u Bolle.

5.2 Knaccudukanus Tpyo6

5.2.1 Tpe6oBaHUs K reoOMeTpUUECKHUM pa3MepaM TPyO U UX apaMeTpaM YKa3aHbl B pasjesie
3.2.
5.2.2 JiuHy 0Tpe3KOoB TPyO UM OYXThl yKa3bIBAIOT B JOKYMEHTAL[UX U3TOTOBUTEISA.

5.3 CoeauHeHue Tpy6

5.3.1 lna coefuHeHHs TPyO M3 NOJMMEPHBIX MaTepHUaOB JOJHKHBI HMCIOJb30BaThCA, Kak
IIpaBUJIO, COeAMHUTEJIbHbIE JleTa/Id U3 N0JMMepPHbIX MaTepuasoB. JlonycKaeTcs UCI0Jb30BaTh
cleldajbHble COeJUHHUTe/IbHbIE IeTalu U3 MeTaJlJa.

5.3.2 [na coepuHeHus Tpy6 AuamerpoM Jo 110 MM u3 mnosauvosedUHOB CcleAyeT
UCII0JIb30BaTh CBapKy. Tpy6sl u3 [IBX, cTek/10m1acTUKOB M 06a3aJbTONJACTHUKOB CJefyeT
COeMHATb Ha pacTpPyOHBIX COeJUHEHUSX, YIIJIOTHseMbIX NPOQUIbHBIM PE3UHOBBIM KOJIBLIOM,
WJIM Ha KJIeI.

5.3.3 /lnsa npucoeAyHeHUs TPy6 U3 NOJUMePHBIX MaTepUaloB K apMaType U MeTalJINueCKUM
Tpy6aM cJjeAyeT HCNOJb30BaTb IJIACTMAccoBble OypTOBble BTYJKM UM CBOOOJHBIE
MeTaJlIn4eckue ¢JiaHIbl UM Hepa3beMHbIe COeIMHEHNS U3 NJIaCTMacChbl-MeTaslJa.



5.4 lIpokaaagka Tpy6ONpPOBOAOB

5.4.1 TpaccupoBKa BOJONpPOBO/a AOJXKHA OCYIeCTBASATLCS B cooTBeTcTBUM co CHuIl 2.04.02
C y4eToM crocoba NMpPOKJaAKH - B TPyHTe, B KOJUJIEKTOpAaX, HENPOXOAHbIX KaHajax Ju60 B
PEKOHCTPYUPYeMBIX TPy6ONpPOBOAaX, ONpeAe/sseMOro MeCTHBIMU YCJOBUSMU U pe3ybTaTaMU
3KOHOMMYECKOI0 pacyeTa.

54.2 TIlpyu HOBOM CTpPOUTENBbCTBe INpeJNoYTeHHe cJefyeT OTJaBaTb NpOKJIajKe
Tpy6ONpoOBO/A B IPYHTE.

5.4.3 CnepyeT ucno/sib30BaTh BO3MOXHOCTb NOBOPOTA Tpacchl 3a cyeT M3ruba Tpyobl C
MHWHUMaJIbHBIM PaJiUyCOM

EyD
7= , (26)
20

rae Ey - Moy b ylIpyrocTu nojiMMepa npu pactsikenuu, Mlla;

D - Hapy»XHBI} JUaMeTp TPyO, MM;

O - pacyeTHasl IPOYHOCTD (MpeJes TeKy4ecTH) A/ MaTepuasa Tpy6 npu pactskeHuu, MIla.

5.4.4 TloBOpOT Tpacchl MOXET OBbITb OCYILeCTBJEH TaKXe 3a CYeT OTKJIOHEHHUs OCH OJHOH
TPYObl OTHOCUTEJBHO JPYyroil B pacTpyOHOM CcOoeJUHEHUH, YIIJIOTHAEMOM KOJIbIIOM, Ha yroJ [0
2°,

5.4.5 MuHuMasbHOe 3aray6JieHHe BOJONPOBOJA [0 Bepxa TpybompoBoja coraacHo CHull
2.04.02 fomxHO NMpeBbIIATh IJyOMHY NpOMep3aHUsa IPYHTA AJis JaHHOM MeCTHOCTH He MeHee
yeM Ha 0,5 M. YMeHblIaTb TJyOGMHY 3ajJ0XXKeHUS TPYOONpPOBOJAA [AONMyCKaeTCcs TOJbKO NpPHU
NpYMeHEeHUU TeNJ0BOH U30/IALMH, KOHCTPYKIUS KOTOPOU He MOrJIolaeT BJary.

5.4.6 MuHuManbHOe 3arjay6JjieHHe BOJONPOBOJA U3 YCJOBUN MPOYHOCTH NPU OTCYTCTBUHU
TPaHCIIOPTHBIX HAarpy30K (KpoMe NOJMBOYHOTO BOJONPOBO/A) JOKHO ObITh He MeHee 1,0 M.

5.4.7 TlepeceyeHre BOAONPOBO/JA C APYTMMH KOMMYHUKALUSAMHY, a TaKXKe aBTOMOOUJIbHBIMU
Y ’KeJIe3HbIMU JIOPOTaMHU CJeJlyeT BbINOJHATh B COOTBETCTBUHU ¢ TpeboBaHusiMu CHull 2.04.02.

5.4.8 Ilpu nmepeceyeHUM C KaHaJHU3al el Ha paccTosHUH, MeHblieM 0,4 M (0 BepTHUKaIU B
CBeTy), BOJONPOBOJbl M3 TMOJHUMEpPHBbIX TpPyb6 [AOKHBI NPOEKTUPOBAThbCA B QyTadpax.
PaccTosiHue oT kpas ¢yT/asapa [0 NepecekaeMoro Tpy6onpoBoja J0/HKHO ObITh HEe MeHee 5 M B
KaXK1y}0 CTOPOHY.

5.4.9 CoefuHeHMe NJIACTMACCOBBIX TPY6 € TpybaMU U3 APYrUX MaTepHaaoB (CTaJbHBIMH,
YYTYHHBIMHU, acO6eCcTOLeMeHTHbBIMU U T.[.) CJefyeT BBLINOJHATb Ha pPa3beMHBIX COeJMHEHMUSX.
[Ipu noA3eMHOM NPOKJIaZKe TakKle coeJUHEeHUs clelyeT yCTaHaBJAMBaTh B KOJIO/LiaX.

5.4.10 IlepecedyeHHe MJIACTMACCOBbBIM TPYOOMPOBOJOM CTEeH COOPYXEHUH cJjeayeT
npefycMaTtpuBaTh B QyTiaApax. 3a3op Mexay OyTJAgpoM U TPyOONPOBOJOM 3ajesblBaeTcCs
3JIaCTUYHBIMHU MaTepHuajaMy, NpeJoTBpallalollMMHU NToNaZaHue BJaru BHyTpb QyTasapa.

5.4.11 Tlpu npoxkyagke Tpy6 B TOHHeJAX (KOMMYHUKALlMOHHBIX KOJIJIEKTOpax) cjaeAyeT
BbINOJNHAThL TpeboBanusa CHull 2.07.01, npu 3TOM 3jieKTpUUYeCKHe Kabesd U MPOBO/JA AOKHBI
NpPOKJIaJbIBaTbCS Bblllle TPYOONPOBOJOB M3 MOJUMEPHBIX MaTepUaJoOB M JAOJKHBI ObITh
KOHCTPYKTHUBHO Bbl/ieJIeHBI.

5.4.12 KpensieHue apMaTyphl K CTEHKaM M AHHUILY KOJIOALA, TYHHe/s WM KaHaJja cjleayeT
NPOU3BOAUTH C NOMOIIIbI0 aHKEPHBIX 60JITOB U XOMYTOB UJIM 3aMOHOJIMYUBATb GE€TOHOM.

5.4.13 TlepeceueHre Tpy6ONpOBOAOM CTEHOK KOJIOALLEB UM PYHJAMEHTOB 3[JaHUH cleyeT
npefycMaTpyMBaTh B CTaJbHBIX WJM IJACTMAcCcOBbIX QyTJjdpax. 3a3op Mexjy OyTasapoM U
TPy60NPOBO/IOM 3a/i€/1bIBAETCH BOJOHENPOHUL[AEMbIM 3JIaCTUYHBIM MaTepHUaIOM.

5.5 PacyeT Tpy6onpoBOoJa HA NPOYHOCTh

Pacuet pr60HpOBOAa Ha MPOYHOCTb BO3MOKHO NPOU3BOAWTDL MO PA3JIMYHBIM METOAHWKAM,
NNpUuBeJ€HHbIM B cnpaBquoﬁ JIaTepaType. OﬂHa M3 HUX laHa B IPUJIOKEHHU U Z[

5.6 T'napaBan4yeckuil pacueT Tpy6onpoBoja

FuapaBIMYECKUH pacyeT CUCTeM BOJIOCHAGXKeHHUs, U3JIOKeHHbIA B pasjese 3.5, ciaenyet
NPUMEHSTD TaKXe U JJIs pacyeTa Hapy>KHbIX CUCTEM BOJ0CHAGKEHUS.

5.7 KomneHcanus TeMnepaTypHOro yJIUHEeHUs



5.7.1 KoMmneHcanusi TeMIepaTypHOTO YAJHUHEHUs MOA3eMHbIX BOJONPOBOJOB XOJIOAHOM
BOAbl U3 TPYO C pacTpyOHBIMU COEJUHEHUSIMHU, YIJOTHSEMBIMU PE3UHOBBIMU KOJbIAMH,
JlocTUraeTcsl B pacTpy6ax.

5.7.2 lns noj3eMHbIX BOJAONPOBOAOB Ha CBAPHBIX UJH APYTUX HEPA3'bEMHBIX COEIUHEHUSIX,
NpPOKJIaJbIBAEMbIX B TPYHTE, C yUETOM 3allleMJIeHUs TPYyO IPYHTOM CllelMaJibHOM KOMIEeHcaluu
He TpebyeTcda. [Ipu mpokJjazke B KaHajax CJaeAyeT MNPOBOJUTH pacyeT Ha KOMIIeHCalUIo
yJJIMHEHUS B COOTBETCTBUHU C paszesoM 3.7.

6 IPOEKTUPOBAHUE HAPYKHOM KAHAJIM3AIIUY, BOJOCTOKOB U IPEHAYKEM
6.1 O6mue Tpe6oBaHUA

6.1.1 Beibop Tpy6 ciaeAyeT MPOU3BOAUTHL C YyYETOM COCTABa CTOKOB, UX TeMIlepaTyphbl, Ha
OCHOBaHUU F'H/ipaBJUYECKHUX U IPOYHOCTHBIX paCYeTOB.

6.1.2 Jlnga caMOTeYHOU KaHa/lu3alUu CcleJyeT HCI0Jb30BaTh TPYyObl KaHAJU3alMOHHOI'O
copTtaMeHTa. [I[puMeHeHHe HAOPHBIX TPYO AOKHO 6bITh 060CHOBAHO.

6.2 Knaccudpukanus Tpy6

6.2.1 [Ilna 6Ge3HamoOpHOM KaHa/IM3alLUU TIJIaZikue TpPyObl YHUOUIMPOBAHbI MO HapPyKHbIM
JAuaMeTpaM, KpoMe Tpy6 U3 CTeKJI0- U 6a3aJbTOINJIACTUKOB, U3TOTABJAMBAaeMbIX HAMOTKOM.

TpyObl IO KOJIBLIEBOM >KEeCTKOCTH OOOJIOUKHM MOApa3fessloTCA Ha KJACChl: HeKecTKad,
noJyXecTkas U »ecTtkas. Kinacc Tpy6 npuBe/ieH B IPUJI0KEHUH A.

6.3 CoeguHeHue Tpyo

6.3.1 Ha TpybompoBosax caMOTeYHOW KaHaJM3alMM CcJeAyeT IpefycMaTpuUBaThb Kak
pasbeMHble, TaK U Hepa3beMHble COeIUHEeHHU .

6.3.2 B «KkauecTBe pasbeMHBIX CJeJyeT MCNOJb30BaTb pPaCcTpPyOHble COeJUHEHHH,
YyIJIOTHSIEMble KOJIbL{aMH1 Pa3JIMYHOTO NPouIS.

6.3.3 OcHOBHBIE BU/JbI U CITOCOOBI cOeiJUHEHUI TPy NpUBeZeHbl B pasjee 3.3.

6.3.4 [Jlia  HanopHbIXx TpybGONpOBOJAOB  KaHaJM3alLMUM  CJeAyeT  MUCIHOJb30BaThb
NpeuMylleCTBEHHO Hepa3'beMHble COeJUHEHUS - CKJIeUBaHHE U CBapKy.

6.3.5 PazbeMHble coefuHeHud (dJaHLeBble U ApP.) HA HANOPHOW KaHaJM3allMY, KaK IpaBuUJIo,
UCI0JIb3YIOTCA JJIS COeiUHEeHUs Tpyb c 060py0BaHHEM.

6.4 IIpok/1aaka TPyGONpPOBOAOB
6.4.1 TpaccupoBKa Hapy>KHOW KaHa/JM3allUU J0JKHA BBIMNOJHATLCSA C y4eTOM TpebGoBaHUM
CHull 2.04.03.
6.4.2 Tpy60onpoBo/ibl CAMOTEYHON KaHAJMU3alUMU AOJKHBI 6bITh TOJBKO NPSIMOJUHENHBIMU.
M3MeHeHUe AuaMeTpa TPpyOGONPOBO/JA U €ro HalmpaBJeHUs I0MyCKAaeTCs TOJbKO B KOJIO/1IaX.
HanopHble cucTeMbl KaHaJU3aL UK BBINOJHAIOT COTJIACHO paszeny 5.

6.5 PacyeT Tpy6GONpoOBOAa HA NPOYHOCTh

PacyeT caMoTe4HBIX TPyOONpPOBOAOB HAa MPOYHOCTb CJeAyeT MPOU3BOAUTH MO METOJUKE,
NpUBeJeHHOU B IpUI0XKeHUHU /1.

6.6 'mapaB/MYecKU pacuyeT TPyGOonpoBoa

FuapaBIUYeCcKUH  pacyeT CaMOTEYHbIX TMOJI3eMHBbIX TpPYOONpPOBOAOB  KaHaJMU3allUU
NpPOU3BOAAT N0 GopMyJiaM, IpUBEIEHHbIM B pa3jeJe 4.5.

6.7 KoMmneHcauus TeMnepaTypHoro yAJUHeHus TPy6



6.7.1 Heo6X0oAMMOCTb KOMIIEHCAlUM TEMIIepaTypHOro YJJIMHEHUS Tpy6 B HamopHOH
KaHa/IM3alluyd yCTaHaBJIMBaeTCs pacyeTOM B COOTBETCTBUM C pasjesoM 3.7 HacTosero Ceoja
IpaBUJI C yYETOM 3allleMJIAI0Lero AeicTBUA IPYHTA.

[Ipu 3amemjeHun TpybompoBoAa TPYHTOM V/JHHeHHe TpyboNmpoBojAa yMeHbIIAeTcH.
BenuurHa yMeHblieHUs Alyy onpefiesisieTcs o popmysie

Aly, =L* KyfurHt , (27)
E ;s

rae fr - Ko3QOUIMeHT TpeHUs MaTepuasia 0 TPYHT, oNpejiesisieMbld ONBITHBIM MyTeM; NpHU
OTCYTCTBUH JAaHHBIX MOXET GbITb OPUEHTUPOBOYHO MPUHAT paBHBIM 0,4;

Y - 06'beMHBIit Bec rpyHTa, H/M;

H - riy6vHa 3a/10)KkeHUs1 TpyOGONpoBoOAa, M;

L - pyivHa Tpy60NpoBOAa, M;

Ecx - MOAYIb yIPYTOCTU MaTepHasa B HallpaBjieHUU AedopManuy, [la;

s - TOJII{MHA CTEHKU TPy6ONpPOBOAa, M;

Ky - k03¢ duneHT ynI0THEeHUs IPyHTa, IPUHUMAETCS paBHBIM 1 NpU CTeNeHH yIJIOTHeHHUs
0,95 u 0,5 - npu HEKOHTPOJIUPYEMOU CTENEHU YIIJIOTHEHUS IPH 3acChllIKe TPaHILEH.

6.7.2 KoMneHcanus TeMIepaTypHbIX JedpopManuid TpyOONpPOBOJOB B CaMOTEYHOH
KaHa/Ju3aluy obecreyrnBaeTCs:

- pacTpyGHBIMU COeIUHEHUSIMH, VIIJIOTHEMBIMHU KOJIbI[AMH;

- 4aCTMUYHO B KaHaJIM3allMOHHBIX KOJIOJLIAaX NyTeM YCTPOMCTBa NpOXojAa yepe3 CTEHKHU
KOJIO/Illa U HaOMBKH JIOTKA.

CXK

6.8 Kostoa1p1 A1 CUCTEM KaHaJIU3al MU

6.8.1 [sna cucteM BOJAOOTBeJEHUsA [ONyCKaeTCd MNPUMEHATb KaHa/lW3allMOHHbIE,
BOJIOCTOYHblE U BOJONpPHUEMHBbIe KOJIOALBLI HU3: MoJUMepHbIX MaTepuasos (I13, IIBX u gp.),
KOMOMHUPOBaHHble (3/71eMEeHThl M3 MOJUMepPHbIX MaTepuaJoB B COYeTAaHUU C 3JeMeHTaMHu U3
’Kesle306eTOHA), ’KesJle300eTOHHble M KUpPNU4YHble. Pa3Mepbl  KOJIOALIEB  JIOJIKHBI
COOTBeTCTBOBAaTh YKa3aHHbIM B CHull 2.04.03.

6.8.2 Kosioflibl U3 MOJHUMEPHBIX MaTepUasoB cjlefyeT NPUMEHATb COBMECTHO C 3allMTHOMU
IJINTOM U3 XKesle306eTOHA U TPaJAULIMOHHBIMHY 3/IeMeHTaMHU JIloKa U3 MeTaslJa.

6.8.3 JloTkoBasA 4acTb KOJIOALEB M3 MOJUMEPHbIX MaTepUasoB JOJDKHA HMMeTb TOTOBbIE
JIOTKM U3 NOJHMMEepHBIX MaTepHuasoB, a TaKXKe BbICTYNaloLide NaTPyOKHU AJs NpUCOeJUHEeHUs
TpybonpoBoa.

7 MOHTAX TPYBOIIPOBOZ 0B
7.1 O6mue yKa3saHus

7.1.1 Tlpu cTpouTesnbCTBe TPYOONPOBOAOB C NpPUMeHeHHEM TpyOd U3 MOJUMEpPHbIX
MaTepuasoB AJd obecnedyeHUs TpebyeMOro KayecTBa CTPOUTENbCTBA HeEOO6XO0JUMO
NPOU3BOUTh:

- IPOBePKY KBaJUPUKALIMU MOHTA)KHUKOB U CBAPIIUKOB;

- BXOJIHOM KOHTPOJIb KaueCTBa NPUMeEHSIEMbIX TPYO, COEJTUHUTEbHbBIX JleTajJleld U apMaTyphl;

- TEXHUYECKHUH 0CMOTpP CBAapOYHbBIX YCTPONUCTB U MPUMEHSIEMOT0 HHCTPYMEHTA;

- CHCTeMaTHU4YeCKHU onepalMoHHbIA KOHTPOJIb Ka4eCcTBa COOPKU U PEXXHUMOB CBApPKH;

- BU3yaJibHbIA KOHTPOJIb KayecTBa CBAPHbIX COEJUHEHUN M KOHTPOJIb UX FreOMeTpUYeCKUX
napameTpoB;

- MexaHUYeCKHe UCTIBITAHUS CBaPHBIX U APYTUX COeIMHEHUMN.

7.1.2 KoHTpOJIb KaueCcTBa CBAPHbBIX U COEIMHUTEbHBIX JeTajleld, BXOJJHOH KOHTPOJb TPYO U
T.Jl. CJleAyeT NPOU3BOAUTH B COOTBETCTBUM C TPeO6OBAHUSIMH, YKa3aHHBIMU B paszesie 7.2.

7.2 BXoAHOM KOHTPOJIb Ka4yeCcTBa TPY6 U COeAUHHMTE/IbHBIX AeTaldel
7.2.1 BXoaHOW KOHTpOJIb KayecTBa TPyO U COeAWHUTEJbHBIX JAeTajlel OCyllecTB/AeTCH

CTPOUTENBHO-MOHTaXXHOW OpraHusanuel, AONyLIeHHON K BBINOJHEHHUI0 paboT MO MOHTAXy
TPy60IPOBO/IOB U3 NOJMMEPHBIX MaTepHaJIOB.



7.2.2 BXOJJHOM KOHTpPOJIb BKJIIOUAET CeIyIollue onepaluu:

- IpOBepKa 1eJIOCTHOCTU YIIaKOBKU;

- IpOBepKa MapKUPOBKHU TPYO U COEAMHUTEJbHBIX JleTa/lell Ha COOTBETCTBHE TeXHUYECKOU
JOKYMeHTAIUH;

- BHELIHUH OCMOTpP HapyKHOU MOBEPXHOCTU TPyO U COeMHUTEJbHBIX JeTajel, a Takxke
BHYTpEHHEe!N NOBEPXHOCTH COeJUHUTE/IbHBIX eTallel;

- U3MepeHHe U CONOCTaBJeHHe HApYKHbIX U BHYTPEHHHUX JUAMETPOB U TOJIIMHBI CTEHOK
Tpy6 c TpebyeMbiMU. M3MepeHUs1 cieflyeT NPOU3BOAWUTbL He MeHee YeM IO JBYM B3aUMHO
NepHneHUKYJsIpHBIM JAuaMeTpaM. Pe3ysbTaTbl H3MepeHUH [JOJ/KHbI COOTBETCTBOBATH
BeJIMYMHAM, YKa3aHHbIM B TEXHUYECKOU JJOKYMEHTalMU Ha TPYyObl U COeUHUTEbHbIE JleTaJIH.
OBaJIbHOCTb KOHIIOB TPY6 U COEIMHUTEJbHBIX AieTajlel, BbIXOAAIas 3a Npeesibl J0NyCcKaeMbIX
OTKJIOHEHUH, He pa3peluaeTcs.

7.2.3 Bce Tpyb6bl U cOoeAUMHUTeJbHble JleTaJd 3apybeXHOW MOCTAaBKU [O/KHbI HMeTb
TeXHUYeCKoe CBU/IeTEbCTBO.

7.2.4 He nonyckaeTcsl UCIOJIb30BaTh JIJIsl CTPOUTEbCTBA TPYyObl U COEJUHUTEJIbHbIE JleTalu
C TEXHOJIOTUYEeCKUMU JedeKTaMH, llapallMHaMU U OTKJIOHEHUSIMU OT AOIYCKOB 00JIblle, YeM
npeAyCMOTPEHO CTAaHAAPTOM WJIM TEXHUYECKUMHU YCJIOBHUSAMHU.

Pe3ysibTaTbl BXOJHOTO KOHTpPOJiA OQOpPMJSIOTCA akKToM Mo ¢opMe, NpuUBeJeHHOH B
npujoxeHuu E.

7.3 CBapKa U CKJleMBaHMe TPYy6 U3 NOJIMMEPHbIX MaTepHaJI0B

7.3.1 CoepuHeHHs Tpyb U JeTajlell U3 CBapUBaeMbIX MOJHMMEPHbIX MaTepHUaoB JOJKHBI
BBINOJIHATBLCA NMPU MOMOLIM CBAapKU KOHTAaKTHBIM HarpeBoM (CTBIKOBOM, pacTpy6HOU) 160
COeJMHUTEJbHbIMU JleTa/IIMU C 3aK/JIaJHbIM HarpeBaTe/bHbIM 3JIEMEHTOM.

7.3.2 CTpIKkOBasg CBapKa peKOMeHAyeTcd JJsg COeAUHEHUs Mexay cobod Tpyo u
COeIMHUTEJIbHBIX JleTa/lell Hapy>KHbIM JuaMeTpoM 6oJiee 50 MM U TOJIIUHOMN CTeHKHU 6GoJiee 4
MM (pHUCYHOK 5).
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a - [eHTPOBKa U 3aKpelJ/eHHe B 3akKMMaX CBAPOYHOM MallMHbI KOHIIOB CBApUBAEMBIX TPYO;
6 - MexaHHUYecKasi 06paboTKa TOPL,OB TPyO € MOMOLIbI0 TOPLOBKH (1); B - mpoBepKa
TOYHOCTH COBMNAJleHHUs TOPLOB 10 BeJIMYMHe 3a30pa (C); I - HarpeB U OIJIaBJIeHHe CBapUBaeMbIX
NOBEPXHOCTEMN HAarpeTbIM HHCTPYMEHTOM (2); [ - ocafiKka CThIKa
PucyHok 5 - [locnegoBaTeIbHOCTD IIponiecca CO0PKU U CTBIKOBOW CBapPKU TPY6 KOHTAKTHBIM
HarpeBOM

PacTpy6Hass cBapka peKoMeHAyeTcs [JJa Tpy6 HapyXHbIM aAuaMeTpoM Ao 110 MM u
CTeHKaMHU JII0O0H TOJIIHUHBI.

[Ipu cBapke Heo6X0AMMO NOAOGUpATh TPYObl U COoeUHUTEJbHble JAeTald MO0 NapTUAM
noctaBku. He fonyckaeTcsa cBapka Tpy6 U fieTajell U3 pa3IMYHbIX NOJMMEPHbBIX MaTepUasoB.

[Ipy CcTBIKOBOM CBapke MaKCHMaJbHasg BeJMYMHA HeCOBNAJeHHWs KPOMOK He J[J0JDKHa
npeBbimaTh 10% HOMHHAJIbHON TOJNLUHBI CTEHKH TPYOHI.

BHyTpeHHUI JuaMeTp pacTpyba CcoefUHUTENbHBIX JeTajled [JoKeH ObITb MeHblle
HOMMHAJIbHOT0 HAapY>KHOT0 iUaMeTpa CBaprMBaeMoi TpyObl B lIpefesiax AoMycKa.

7.3.3 Ilpu cTBIKOBOM CBapKe HeNOCPeACTBEHHO NepeJ, HarpeBoM CBapuBaeMble NOBEPXHOCTH
JOJDKHBI MOJBepraTbCcsi MexaHWYeCcKOW 06paboTKe AJisi CHATHA BO3MOXHBIX 3arpsi3HEHUH U
OKMCHOW IUIeHKH. [locne MexaHHW4Yeckol 06pabOTKU MexAy TopLiaMu TpyO, NpUBeJeHHbIMU B
CONPUKOCHOBEHHE C MOMOIbIO IIeHTPUPYIOLEro MPUCIOCOO/IeHHs], He JO/HKHO OBbITh 3a30pOB,
npesbimawmux 0,5 MM a5 Tpy6 aAuamMetpom 0 110 MM u 0,7 MM - 1719 60JIbIIUX AUAMETPOB.

KoHubl Tpy6 npu pacTpybHOU cBapKe JODKHBI UMeThb HapyXHyto ¢acky noj yriaom 45° Ha
1/3 TONIMHBI CTEHKU TPYOBI.

7.3.4 CBapky Tpy0O BCTbIK B MOHT@XXHbIX YCJOBHUAX CJefyeT NPOU3BOAUTbH HAa CBApPOYHbBIX
yCTaHOBKAaX, o00ecleylBalOUIMX aBTOMAaTHU3alMI0 OCHOBHBIX IIPOLIECCOB  CBapkKh U
KOMIBIOTEPHBIM KOHTPOJIb C perucTpalueld TeXHOJ0ru4eckoro npouecca (CM. pUCyHOK 5).

Jnsa npejoTBpallleHUMs HaJMNaHUA paclJlaBJeHHOro MaTepuaja IpU CcBapke Tpyo6
HarpeBaTeJb C/e/lyeT NOKPbITh TENJOCTOMKUM aHTHaAT€3UOHHBIM IOKPbITHEM.

7.3.5 IIpy KOHTAaKTHOU CTBIKOBOW CBapKe C IpUMeHEeHUeM CBapOYHbIX MallMH U MOHTaXXHbIX
NpHCroco6eHUH cleflyeT BbINOJHATD Cleyloliye onepanyu:

- yCTaHOBKa U LieHTPOBKa TPy6 B 3AKUMHOM LIeHTPUPYIOLeM IPUCTIOCOOJIEHUH;

- MexaHH4YecKas TOpLOBKa Tpy6 U 06e3KUpHBaHUe TOPLIOB;

- HarpeB U OllJIaBJIeHUe CBapUBaeMbIX I0BEPXHOCTEN 10/ AaBJIeHUEM;

- ylaJleHue CBApOYHOI0 HarpeBaTeJis;

- CoNpsKeHUe pa3orpeThiX CBApUBaeMbIX NOBepxHOCTeH (ocajika) noj JaBjeHUEeM;

- OXJIaXKJj)eHU e CBapHOTO 11Ba N0/, JaBJIeHUEM.

7.3.6 OCHOBHBIMU KOHTPOJIMPYEeMbIMH [TapaMeTpaMu Npoliecca CTbIKOBOUM CBapKU ABJAIOTCA:
TeMIlepaTypa paboyux MOBEPXHOCTEHW HarpeBaTeJsl, NPOAOKUTEJbHOCTb Harpesa, IJyOMHa
OIJIaBJIeHUS, BeJUYMHA KOHTAKTHBIX [JaBJeHUH IpU OIJIaBJeHUH U ocajke. Bricota #
BHYTpPEHHEero U Hapy>KHOro rpata (BaJIMKOB) IOCJe CBapKHU [Jl0JKHA ObITh He 6oJsiee 2-2,5 MM
IpHY TOJILIMHE CTEHKH TPYOLI s 10 5 MM U He 6oJiee 3-5 MM IpH TOJILIMHE CTEHOK 6-20 MM.

7.3.7 KoHTaKTHas pacTpyOHas cBapKa BKJIIOYaeT B cebs cieiytole onepanuu:

- HaHeceHMe MeTKM Ha pacCTOSHUM OT Toplila TpyObl, paBHOM TIJy6HHe pacTpyba
COeJMHUTEJIbHOM AieTa/Iy IJII0C 2 MM;

- YCTaHOBKY pacTpy6a Ha I0pHe;

- YCTaHOBKY TJIaZlKOTO KOHIIa TPYObI B FMJib3e HarpeBaTeJbHOI0 3JIeMEHTa;

- HarpeB B TeUYeHMe 33/JaHHOTO BpeMeHU CBapUBaeMbIX JleTajlel;

- OZJHOBPEMEHHOE CHSITHE JleTaslel C JOpHaA U TMJIb3bI;

- coeilMHEHUe AeTajeld Mex/ly co60i 0 METKHU C BbIAEPKKON 10 OTBEP/IEHUS OIJIaBJEHHOTO
MaTepuaJa.

[Ipu cBapke NMOBOPOT JeTajseldl OTHOCHUTEJNbHO APYT Jpyra Nnocje CONpsKeHUs JeTajed He



Jonyckaetcd. Ilocie kaxJod cBapkuM Heo6XoJMMa OYHWCTKa paboyux IOBEPXHOCTEH OT
Ha/IMILIero MaTepuasa. BpeMs BbliepKKHU CBapHMBaeMbIX U3/ eJHUH 10 YACTUYHOTO OTBEPAEHUSA
3aBHUCUT OT IPUMEHsAEMOr0 MaTepuasa.

7.3.8 MapKuUpOBKY CBapHbIX CTBIKOB NpPOM3BOJAAT Cpa3y IOCJe OKOHYaHMUs ONepalydMu Ha
ropsyeM pacIJlaBe Hapy>XHOTOo rpaTta B JBYX JAUaMeTpPaJbHO NPOTHBOMNOJIOXKHBIX TOYKaX B
npolecce OXJaXKAeHUs CTblIKa B 3aKMMax LieHTpaTopa CBapOYHOUN YCTAHOBKHU WJIK MOHTAaXHOTO
npHrcrnocob6aeHus.

Jl1s MapKUpOBKHM CTBIKOB PEKOMeHJYyeTCs HCNO0Jib30BaTh KiaekMa Tuma I1Y-6 uau Y-8 no
I'OCT 2930.

7.3.9 CBapky npu MOMOIIU COeJUHUTEJIbHBIX neTanen C 3aKJIaHbIMU
3JIeKTpOHarpeBaTe/JbHbIMU 3J1eMeHTaMU NPUMEHSAIOT [ COeJUHEeHUs IJacTMacCOBBIX TPYyO
Auametpom oT 20 go 500 MM c /06O TOJIMHON CTEHKH, a TakKXKe JAJs NPUBAPKHU K
TPy6ONpPOBOJY CeJIIOBBIX OTBOJIOB.

CBapky MydTaMH C 3aKJaZHbIMU HarpeBaTeJsIMU peKOMeH/yeTcsl TPOU3BOAUTD AJIA:

- COeIMHEHUS AJMHHOMEPHBIX TPYyO;

- coeiMHEHUS TPYO C TOJIIUHON CTEHKU MeHee 5 MM;

- peMOHTa TPy60NpoOBO/ia B CTECHEHHBIX YCJI0BUAX.

CBapky TpyboONpOBOAOB € NpHMEHEHHEM COeJUHUTEeJNbHBbIX JeTalell C 3akjaaJHbIMHU
HarpeBaTeJ/IIMU NPOU3BOAAT NPU TeMIlepaType OKpY»Kalolllero Bo3jyxa He Hxe MUHYC 5 °C U
He Bblle +35 °C.

B ciayyasix He06X04MMOCTH IPOBeJeHUsI CBAPKU NMPU APYTUX TeMIlepaTypax Bo3Ayxa paboThl
BBINOJIHAIOT B YKPBITUAX (Ma/aTKH, WATPHI U T.I.) ¢ o6ecrneyeHUeM NOJOTrpeBa 30HbI CBapKHU.
MecTo cBapkH 3aliMLIAIOT OT BO3/,eHCTBUS BJary, ecka, bl U T.IN.

7.3.10 TexHoJOTHUYeCKHH MpoLiecC COoeAUHEeHHUS Tpyb C moMoublo MyPT € 3aKJafHbIMHU
HarpeBaTeJIIMU BKJIIOYAET:

- MOATOTOBKY KOHIIOB TPY6 - OYUCTKA OT 3arpsA3HeHMs, pa3MeTKa, MexaHU4ecKas 06paboTka
(uukeBKa) cBapMBaeMbIX NOBepPXHOCTeH M obe3xkupuBaHue UX. O6Liasg AJMHA OYHMIAEeMBIX
KOHI[0B TPY0 [l0J’KHaA ObITh He MeHblIe 1,5 JJIUHBI IpUMeHSeMbIX AJ5 CBapKU MydT;

- cbopky cTbiKa (yCcTaHOBKa M 3aKpellJleHMe KOHI|0B CBapuMBaeMbIX Tpy6 B 3axuMax
LIeHTPUPYIOLLero NPUCIocobIeHNs C OJHOBPEMEeHHON nNocaZKoi My Thl);

- NOAKJ/II0YeHMe K CBapOYHOMY alllapary;

- CBapKy (3asaHue mMporpaMMbl Ipoliecca CBapK{, Harpes, OXJaXJAeHHe CcOoeJJUHeHUs) IO
PUCYHKY 6.

N

&

1 - Tpy6a; 2 - MeTKa NOCaAKU My ThI U MeXaHUYeCKON 06pabOTKU NOBEPXHOCTH TPYOLL; 3 -
MyTa;



4 - 3akJIa/IHOM HarpeBaTeJb; 5 - TOKONOABOs1 e (CBapOYHbIe) MPOBO/Ja
PucyHok 6 - CBapka Tpy6 MydToH c 3aKJIafiHbIM HarpeBaTejaeM

[lepen MexaHuyeckoll 06pabOTKOM Ha KOHLbI CBapuBaeMbIX Tpy6 Ha AJMHY 1/2 NIUHBI
My Tbl HAHOCAT METKHU IJIyOUHbBI TOCajKU My ThI [J1s1 0603HaUYeHHs 30HbI 06pabOTKH.

MexaHnyeckass o06paboTkKa KOHIIOB TpyO 3akJjwyaeTcsi B CHATUM C [OBEPXHOCTH
pa3MedyeHHOro KOHIA TpyObl cjiosi MaTepuasa ToaumuHod 0,1-0,2 MM, a Takxke yJajleHUU
3ayceHlleB. 3a30p MeXJy CBapuBaeMbIMHU MOBEPXHOCTAMHU TpPyObl U pacTpyOHOH JeTaau He
JoJiKeH npeBbimath 0,3 MM.

CBaprBaeMble NMOBEPXHOCTHU TPy6 IMocjae MeXaHU4YeCKoN 06paboTKHM U My(QThI TILATEJTbHO
06e3:XUpPHUBAIOT yTeM IPOTUPKHU CleljhaJlbHO PeKOMeH/J0BaHHBIMH /151 3TUX leJlel COCTaBaMHU.

MydThl € 3akJaiHBIMU HarpeBaTeasIMH, IOCTaB/AsieMble U3TOTOBUTENEM B UHAUBU/yalbHON
repMeTHUYHON yNaKoBKe, BCKPbIBAaEMOW HENOCPeACTBEHHO Nepes COOPKOH, 06e3:KMPHUBAHHUIO He
No/iBEPraloT.

7.3.11 Jlonyck neprneHAUKYJASAPHOCTU TOPLOB TPYO M MaKCHMMaJbHBbIA 3a30p MeXJay HUMH
npuBeJleHbl B Tabuunax 3 v 4 (pUCYHOK 7).

M,

{

PucyHok 7 - YcTaHOBKa 3a30pa P CThIKOBKE TPYyO

Ta6auna 3 - Jlonyck nepneHAMKYyJAsPpHOCTUA TOPLOB TPyO
B MuasnumMeTpax

HapyxHblll juaMeTp 20 32 40 63 90 110 125 | 160 | 200

a 2 2 2 3 4 5 6 7 8

Tab6auua 4 - MakcUMalbHbBIN JONYCTUMBIN 3a30p MEXAY ABYMd Tpybamu
B MuasnumMeTpax

HapyxHblll juaMeTp 20 32 40 63 90 110 125 160 | 200
e * * * 7 9 11 13 16 20

* Bo BHyTpeHHe#l moJsiocTd MydT auamerpamu 20, 32, 40 MM MpeayCMOTPEH TEXHOJIOTHYECKUH
LleHTpaJIbHbIH OYPTUK /1 yIIOpa KOHILOB CBapUBaeMbIX TPYO.

7.3.12 llpouecc cO0pPKHU BKIIOYAET:

- HaZieBaHue My()Thl Ha KOHell MepBOH TpPyObl A0 COBMeELIEHUS TOPLOB My(dTHl U TPYOHI,
3aKpenJieHUe KOHIIa TPyObl B 3aKUMe MOHTaXHOT'0 IPHUCIIOCO6IeHUS;

- YCTaHOBKY B YIOp B Topel, NepBoi TPyObl KOHLa BTOPOH TPYyObI U 3aKpensieHue B 3aKUMe
MOHTaXHOTI'0 IPUCIOCOOIeHUS;

- HaZiBM>kKeHUe MyQdThl Ha KOHel, BTOpo# Tpy6b!l Ha 1/2 AauHBI MyThHI 0 yIiopa B 3aKUMe
NpHCIoco6aeHUs WU [0 METKH, HAaHEeCEHHOU Ha Tpyoy;

- NOAKJ/II0YeHMe K KJleMMaM My Thl TOKONO/IBOAALUX IPOBOJOB OT CBAPOYHOTrO anmnapara.

Bo usbexxaHue MoBpex/ieHUs 3aKJaJHbIX HarpeBaTesel (IPOBOJOYHBIX 3/JI€eKTPOCIUpaieil)



HajieBaHHe My(Tbl Ha KOHel| TpyObl WM BBeJleHUWEe KOHI@ TPy6bl B My(dTy MPOU3BOAAT C
OCTOPOKHOCTbI0 6€3 60/BbLIMX YCUIUH, IEPEKOCOB U MPOKPYUYHUBaAHHUA.

Co6paHHble TpyObl YKJIAJbIBAIOT MNPSIMOJUHEHHO 6e3 H3ruba W NPOBUCAHUSA, KJIEMMbI
TOKOIOJBO/AAa My}ThI pacroiaraloT ¢ BO3MOXXHOCTbIO CBOGOAHOT0 06CayxKMBaHusl. [lapameTpsbl
PEeXXUMOB CBapKM YyCTaHaBJMWBAlOT Ha CBAapOYHOM alllapaTe B 3aBUCMMOCTH OT COpTaMeHTa
MyQ}Thbl UJIM CYUTHIBAIOT CO IITPUXOBOTO KOJAA C MyPThI UJIM MAarHUTHOW KaPTOUKH MPU MOMOLIU
JaTyMKa B 3aBHCHMOCTHM OT BHJA MCHOJb3yeMblX My)T MU CBapoyHbIX amnmnapatoB. [locie
BKJIIOUEHHU allllapaTa NpoLecc CBapKu NPOXOAUT B aBTOMaTUYECKOM pexxuMme.

[Tocne 3aBeplieHUs HarpeBa CBapHOe CoeJMHEHHE MOXHO NlepeMellaTh He paHee, YeM uyepe3
20 MUH OXJIQXKEeHUS.

7.3.13 IlpuBapKy K Tpy6aM ceJJIOBbIX OTBOJOB (PUCYHOK 8) MpOU3BOAAT B CJjeAyollel
noc/e[0BaTeJlbHOCTH:

- pasMeyaloT MeCTO IPUBapKU OTBO/A Ha Tpyoe;

- IOBEPXHOCTb TPYObI B MeCTe NPHUBAapPKU OTBOJA 3a4MIIAIOT, @ 3aTeM 00e3)KUPUBAIOT;

- NpuUBapUBaeMyl0 I[OBEPXHOCTb OTBOJA, €CJAM OH IOCTaBJsSeTCd U3rOTOBUTEJEM B
repMeTUYHON HMHAVBH/AYaJbHOH YyIIaKOBKe, BCKPbIBaeMOU HeNOCpeJCTBEHHO Mepes COOPKOH,
06e3:XUpPHUBAHUIO He N10/|BepPraloT;

- OTBOJ, YCTaHaBJUBAIOT Ha TPYyOy MU NPUKPENJAIT K Hed C NOMOIIbI0O MeXaHW4YeCKOro
3aKHUMa;

- MOJKJIIOYAIOT K KOHTAaKTHBIM KJeMMaM TOKONPOBOJA CBapOuYHble MPOBOJA U NPOU3BOAAT
CBapKy.

\
£
1/

e ——

.__...___-
N, '
.
"
4
r ————

ATt s

o O

a - OTBOJ, C CeJIOBbIM HarpesaTeJsieM; 6 - OTBOJ, C KOJIbL|€BbIM HarpesareJeM; 1 - Tpy6a; 2 -
MeTKHU 0CaZiKU OTBOJIOB U MeXaHU4YeCKON 06paboTKU NOBEPXHOCTH TPYObI; 3 - OTBOJ; 4 -
3aKJIaZJHOM HarpeBaTesib; 5 - HOJYXOMYT; 6 - BUHTBI KpelljieHus; F - HanpaBJieHUe ycuaus

CKaTus 0TBOJA NP cOOpPKe U CBapKe
PucyHok 8 - CBapka ce/lJIOBbIX OTBO/IOB C 3aKJ/1a/lHbIMU HarpeBaTe/sIMU C TPy6oi

[Tocse oxJaxAeHUs 4epe3 NaTPyOOK NPHUBAPEHHOTO OTBOJA IPOU3BOAAT CBEPJIOBKY
(dpe3epoBaHUE) CTEHKHU TPYObI AJis COeJJMHEHHSI BHYTPEHHUX I10JIOCTEN OTBOJIA U TPYOHI.

7.3.14 KoHTpoJib KayecTBa CBapHbIX COEJUHEHUN BLINOJHSETCS B COOTBETCTBUU C
HOPMaTHUBHOM JOKyMeHTaluel. /[l OleHKU KayecTBa CBAapHbIX COeJUHEHUH, BbINMOJHEHHBIX
npu nomoud MyPT U OTBOAOB C 3aKJaJHBIMU HarpeBaTessiMHM, MypTOBble COeJUHEHUS



WCIBITbIBAIOTCA HA CIJIIOIIMBAaHUE, a Ce/IJI0BbIe OTBO/bI - HA Pa3phIB.

7.3.15 Tpy6bl HU3 HeCBapHbIX MOJHUMEpPHBIX MaTepuasoB, B TOM 4YHUCJIe CTeKJO- U
6a3a/1bTONJIACTUKOBBIE, CKIEUBAIOTCS MEX/Yy COO0M U ¢ PacOHHBIMU YaCTAMU BHAXJIECT.

7.3.16 CkyenBaeMble MNOBEPXHOCTHU [JOJKHBI MNPOXOJUTH CHelHUaJbHYI MeXaHUYEeCKYHo
06paboTKy, 06e3KUPUBATHCS, IOKPBIBATHCA KJIEeM.

7.3.17 CocTaB KJies UM ero MapKa JI0/KHbI COOTBETCTBOBATh MaTepHaJsly Tpy60npoBoJa.

7.3.18 Kondurypauus u pa3Mepbl KJeeBblX COeJWHEHUMN [JOJKHBI BBINOJHATHCS IO
criel[MaJibHbIM perjaMeHTaM C y4eTOM MCIO0JIb3yeEMbIX TPyO, CpoKa CJAYXKObl U TEXHOJOTHUHU
BbINOJIHEHHSI MOHTQXXHbIX paboT.

7.3.19 B persameHTe [OJIKHA YyKas3blBaTbCd TEXHOJIOTUA CKJIEUMBaHUs, BKJ/OYamOLas
TEXHOJIOTUYECKHEe NPOLECCHI MOJTOTOBKH MOBEPXHOCTH, a MPU HEOOXOAUMOCTU IPUTOTOBJIEHHUE
€caMoro KJies, COGCTBEHHO CaMOro Ipoliecca CKJerWBaHUs, BpeMs 10 UCHbITAHUS COeUHEHUS C
yKa3zaHUeM HeoOX0AUMbIX TapaMeTPOB.

7.4 CoegyiHeHU e TPYO6 HA MeTA//INYECKUX COeJUHUTE/IbHBIX AEeTaIAX

Tpy6bl K3 MNOJUMEPHbIX MaTepuasioB, He COeJUHSAIOUIMEcs C MOMOIIbI0 CBAapKU WU
CKJIEeMBaHUs, C/eJlyeT COeJUHATb MeX/y CoO60M U C COeJUHUTENbHBIMU JIeTaJSIMU C IOMOIIbIO
MeTa/IJINYeCKUX pe3b00BbIX COEJUHEHUHN C 06)KUMHBIMU KOJIbIIaMHU, MypTaMU MU HAa HAKUAHBIX
raMkax.

7.5 MoHTaX BHyTPEeHHUX ceTeil BoAONpoBoja

7.5.1 MoHTa) BHYTPEHHUX CUCTEM BOJIOCHAGKEHUS CIeIyeT NPOU3BOJUTb B COOTBETCTBHUH C
NPOEKTOM NMPOU3BOJICTBA PabOT U TEXHOJIOTHMYECKUX KapT, IPH MOJIOKUTEJIbHOU TeMIlepaType C
cobstofienreM Tpe6oBanuit CHull 3.05.01.

7.5.2 MoHTax TpyOGONPOBOJOB CJeAyeT BBINOJHATbL IMOCAE OKOHYaHUS Ta3o- |
3JIEKTPOCBApPOYHbIX paboT.

7.5.3 [Ipu MOHTaXe cjeayeT MPUMEHSTh, KaK IPaBUJIO0, YKPYITHEHHBIE Y3JIbl TPYOOIPOBOOB.

7.5.4 Pe3b60Bble COeUHEHHST TPYO M COEAUHHUTEJbHBIX JeTaseld CJeAyeT BBINOJHSITH
BPYYHYIO HJIY C UCII0JIb30BAHUEM KJIIOUEH C peryJupyeMblM MOMEHTOM.

7.6 MOHTaX BHyTpeHHel KaHa/IM3alluy U BOAOCTOKOB

7.6.1 MoHTa)xX BHYTpPEHHHUX CeTell KaHa/M3alUu U BOJOCTOKOB MOXET BBIMOJHSATbLCA KaK C
HCIOJIb30BAaHUEM OT/EJbHBIX TPYO U COEIUHUTENbHbBIX JleTalel C KpeneHueM UX [0 MeCTy, TaK
M C UCIOJIb30BaHWEM YKpPYMHEHHbIX y3JI0B, B TOM 4YHUCJe U CMOHTUPOBAHHbIX B CAHUTApPHO-
TeXHUYECKHUX KabWHaX, C COMpPSHKEHUEM CTOSIKOB KAaOWH MeEXI3Ta)KHbIMM BCTaBKaMH. MOHTax
TPy6ONPOBOOB C/AeAyeT BECTH 110 cCXeMe "CHU3Y BBepX".

7.6.2 Tlpu c60pKe pacTpyOHBIX COeJUHEHUHN C YIIJIOTHUTEJbHBIMU KOJIbIIAMH BbIMOJIHSIOTCS
caefyolye onepamnuu:

- OYMUCTKA OT 3arpsi3HeHUs1 HAPY>KHOU NMOBEPXHOCTH TIJIaJIKOTO KOHIIA JleTalu UJIU TPYObl U
BHYTpPEHHEeH NOBEPXHOCTH pacTpyoba;

- 0YMCTKA YIJIOTHUTEJbHOI'O KOJIbLla OT IPSA3U M MaceJ;

- YKJIaiKa YIJIOTHUTEJbHOTO KOJIbLia B XKeJIO60K pacTpyoa;

- CMasKa IJIaJIKOTO KOHI[A TPYObl MU COEJUHUTENbHON JleTa/ld U YIJIOTHUTENbHOTO KOJIbLia
MbIJIbHBIM PAacTBOPOM, IVIMIIEPUHOM HWJM UX CMECbI0 (IPUMEHSAThb AJsS CMa3KW COJUJO0J WU
Jpyrue aHaJoTUYHble CMa3KHU 3ampelaeTcs);

- BBeJleHUe TJIaZIKOTO KOHL{a B pacTpyb A0 MeTKH C 06a3aTeibHOHW NPOBEPKON KauecTBa
COOpPKU NyTeM COOpaHHBIX JleTajJlell OTHOCUTENBHO JIpyT Apyra Ha yroJ Ao 45° c Bo3BpalleHueM
B MOHTAXHOE€ MOJIOKEHHE BPYUHYIO.

7.6.3 3akpenjieHHMe XOMYTOB ONOp Ha CTOSAKax U OTBOJAIIMX TPyb6ONpoBOJax cJjeayeT
NPOU3BOAUTbH MOCJE COeJUHEHHUS UX C CAHUTAPHBIMU MPUOGOPAMU B IPOEKTHOM MOJIOKEHHUHU.

7.7 MOHTaX 10J3€MHbIX ceTell BOAOCHAGKEeHUs U KaHA/IM3al U1 U3 N0JIMMEPHBIX TPY6
7.7.1 Tlpoknaaky ceTed BOJOCHAOXKEHUS W KaHa/M3alUUW CJeAyeT BbINOJHATh B

cooTBeTCcTBUH ¢ TpeboBanuamu CHull 3.01.01.
7.7.2 lllupyuHa TpaHLIeH Mo AHY AOJJKHA ObITh He MeHee yeM Ha 40 cM 6oJibllle HAPY>KHOTO



JAuaMeTpa Tpy6onpoBoja. [Ipy NJIOTHBIX U TBePABIX FPYHTaX Ha JjHe TpaHIIeu nepej yKaagKkon
Tpy6 cjeAyeT NpeAycMaTPUBaTh OCTeJb U3 IecKa TOJIMHON He MeHee 10 cM.

[Ipn yxjaaAke [JJUHHOMEPHBIX TpPyO6 W pbITbe TpaHIled y3Ko3aXBaTHBIM IeMHBIM
3KCKaBaTOPOM IIMpPHHA TPaHIlIeHd MOXKeT ObITh yMeHbllIeHa.

7.7.3 MoHTax Tpy60NpOBOJIOB C/leAyeT BbINOJHATD: C PaCTPyOHBIMU COeJUHEHUAMH Ha JHe
TpaHIIeH; C Hepa3beMHBIMU COeJUHEHUSMHU, KaK IIpaBUJI0, Ha GPOBKe TpaHLIEH.

7.7.4 Tlpu 3aceinke TPy6ONPOBOJOB HaJl BEPXOM TPyObl 00583aTEbHO YCTPONUCTBO 3al{UTHOTO
CJ1051 U3 TeCYaHOT0 UJIM MATKOTO MeCTHOI'0 I'PyHTa TOJIIUHON He MeHee 30 cM, He coiepKallero
TBep/IbIX BKJOYEeHUH (11e6Hs, KaMHel, kupnuyed u T.4.). [log6UBKa rpyHTOM Tpy6omnpoBoa
NPOU3BOAUTCH PyYHbIM HeMeXaHU3UPOBAaHHbIM HHCTPYMEHTOM. YIIJIOTHEHHUE TPyHTa B Nasyxax
MeXJy CTEeHKOW TpaHlleM W TpyOO#, a TakKe BCEro 3allUTHOTO CJOS CJleAyeT MPOBOAUTH
pPyYHOM MeXaHMYeCKOH TpaMOOBKOM [0 [JOCTHXKEHUs KoapduIMeHTa YIJIOTHEHUS,
YCTAHOBJIEHHOTO NpPOEKTOM. YIJOTHeHHe TIepBOro 3alUTHOro cjos TouawuHod 10 cm
HelnocpeACTBEHHO HaJ TPYyOONPOBOOM NPOU3BOAAT PyYHbIM HHCTPYMEHTOM.

7.7.5 PacTpyOHble coeJUHEHUS HANOPHBIX TPyO BBIMOJHAIT N0 CleAyloliell TeXHOJOTHU:
04YMCTKa OT I'PA3U U MaceJ IJIaZiKoro KOHIla TpyObl; HAaHeCeHHe Ha IVIaJIKOM KOHIle TPyObl METKH,
o0603HayvamwlIlell rJyouHy HaJBUTaHUs KOHLIA TPyObl B pacTpy6; NoMelleHHe YIJIOTHUTEJIbHOTO
KoJblla B Ma3 pacTpyba; cMaska IJIaJJKOTO KOHIIa TpPy6bl MU YIJIOTHUTEJBHOrO KOJbLa
(rMuLepuHOBBIM UM MBLIBHBIA pacTBOP); HaJBUTaHMe IJIAJKOr0 KOHIIA TPybbl B pacTpyd Ao
MeTkd. Ha koHuax Tpy6 Ao/mkHa O6bITh dacka moj yrjoM 15° BbINOJHEHHas B 3aBOJCKHX
YCJIOBUAX WJIM Ha MecTe MOHTaxa. COOpKYy pacTpyOGHBIX coeJUHeHUH JuaMeTpoM A0 110 MM
OCYLIeCTBJSAIOT BPY4YHYI0, /s TpyO OoJibllero AUaMeTpa UCHOJIb3YIOT HAaTSXKHble MOHTaXKHble
npucnoco6seHus. [[paBUJIbHOCTL COOPKU COEJUHEHUSA U YCTAaHOBKU YIJIOTHUTEJIBHOTO KOJIbLA
NpoBepseTcs UIYNoM ToJALKUHON 0,5 MM.

7.7.6 C60pKy pacTpyOHBIX COeJUHEHUH c/eiyeT NPOU3BOAUTh IPU TeMIlepaType HapY>KHOTo
BO3/lyXa He HIXKe HYyJis. YIIJIOTHUTeJ/bHble KOJIblla 10 HayajJla MOHTaXKa JJO/KHBI HAaXOAUTbCS B
TeMNJIOM NIOMelleHUH.

7.7.7 llpu 3acbilKe Mna3yx M YCTPOWCTBe 3alUTHOTO CJ0S TpPyHTa COeJUHEeHUd
TPy6ONPOBOJOB OCTABJAIT He3achlMaHHBIMU [0 NMPOBeJeHNUS NpeJiBapUTeNbHbIX UCIBITAaHUN
Ha TepMeTHYHOCTb. 3acblIKy Na3yX M YIJOTHEHHEe TIPyHTa B MNpUSIMKaX NPOU3BOAAT C
HCII0JIb30BaHUEM MeXaHU4YeCKUX TPaMOOBOK.

7.7.8 MoHTax y3JI0B B KOJIOZLIaX IPOU3BOJAT OJHOBPEMEHHO C NPOKJIaJKOH TpybonpoBoja.
[Ipy coeauHeHHWe TpyO6ONPOBOAOB K ¢QuaHIaM, 3amOpHOW U peryaupymoolleid apmartype
NPOU3BOAAT NepeJ, 3aChINKON TPyO6ONpoBO/Ja 3alMTHBIM CJ0€M IpyHTa, 6e3 3aTSKKU OOJITOB.
OkoHyaTe/bHas 3aTsHKKa OOJTOBBIX COEJUHEHUH BBINOJHSAETCA HENOCPeJCTBEHHO Iepej
rU/JpaBJUYeCKUM UCIBITAHUEM CUCTEMBI.

8 UCIIBITAHHUE U CAAYA TPYBOIIPOBO/J0B B 3KCIIJIYATALIUIO

8.1 Corsiacio CHuIl 3.05.04 HamopHble U Ge3HANOpHbIe TPYOGONPOBOAL!I BOJOCHAOGKEHUSA U
KaHa/M3allu¥ UCOBITBIBAIOT HAa NPOYHOCTb U MJIOTHOCTb (FepMETHYHOCTb) THAPABIMYECKHUM
UJIY THEBMATHUYeCKHUM CI0CO60M AiBaXK/Abl (Ipe/iBapyTe/IbHOE U OKOHYaTeJbHOE).

8.2 IlpesBapuTesbHOe HCHbITaTeNbHOe (M30bITOYHOE) TUApaBJIHYecKOe JaBJjeHue NpHU
UCIBITAHUM Ha INPOYHOCTb, BBINOJIHAEMOe [0 3achbIIKUM TpaHIled U YCTAaHOBKU apMaTyphl
(ruapaHTOB, NMpeAOXpPaHUTEJbHBIX KJANaHOB, BAaHTY30B), JOXKHO ObITh PaBHO pacueTHOMY
paboyeMy faBJeHUI0, YMHOXXeHHOMY Ha Ko3adduuueHT 1,5.

8.3 OxoHuYaTesbHOE MHCHIBbITaTeJbHOE THUApPABJIMYECKOe JaBJeHHe NpPU HUCIObITAHUAX Ha
IJIOTHOCTD, BBINMOJIHSIEMBIX TOCJ€e 3aChlIKM TpaHIIeu M 3aBeplleHHs BceX paboT Ha JaHHOM
ydacTKe TpyOONpoBOJa, HO JO YCTAaHOBKHU THJPAHTOB, NpeJOXpPaHUTEJNbHBbIX KJallaHOB U
BaHTY30B, BMECTO KOTOPBIX Ha BpeMs HUCNbITAaHUA YCTaHABJUBAIOT 3arJyLIKH, [JODKHO ObITh
paBHO pacueTHOMY paboueMy JlaBJeHHI0, yMHOXKeHHOMY Ha K03 duuueHT 1,3.

8.4 [lo npoBeieHUA UCNBITAHUS HAalOPHBIX TPYOONPOBOJOB C paCTPyOHBIMU COeJUHEHUAMU
C YIJIOTHUTEJbHBIMHM KOJbLIAMHM 1O TOplLaM TpybompoBoAa M Ha OTBOJAAX HeEOOXOAUMO
yCTpauBaTb BpeMeHHbIe WU IOCTOSIHHbIE YIIOPHI.

8.5 IlpeaBapuTenbHOe THUAPABJAMYECKOE HCIbITAHHWE HAMOPHBIX TPYOONPOBOJOB CleAyeT
NPOU3BOAUTD B C/eAYIOIEM NOPSAJKe:

- Tpy6ONPOBO/J, 3alI0JTHUTh BOJIOU U BblZiepKaThb 6€3 JaBJeHUs B TeueHUe 2 4;

- B Tpy6ONpPOBO/Jie CO3/1aTh UCIbITaTeNbHOE JaBJeH e U NoA4ep>KUBaTh ero B TedeHue 0,5 y;

- UCIIbITATeJIbHOE laBJeHHe CHU3UTD []0 pacieTHOr'0 U IPOHU3BECTH OCMOTP Tpy6onpoBoja.



Bolgepkka TpybonpoBoja noJi pabouuM JAaBjieHHUEM NPOU3BoAUTCSA He MeHee 0,5 4. BBugy
Aedbopmaniu  060JI0YKU TpPyb6ONpoBOJa HEOO6XOJAMMO TNOAJepKMBAaTh B TpyOGONpoOBOJE
HCIbITaTeNbHOE WU pabouee JaBjeHue N0JKauKou BO/bl /10 TOJTHOU CTabUIU3aluHU.

Tpy6onpoBoA cYMTaeTcsl BblJep:KaBUIMM IpeJiBApUTeJbHOE THJPaBJIUYECKOEe UCIbITAHUE,
ec/JiM T0J, MUCIHbITAaTeJbHbIM [aBJieHMEeM He OOHapy»KeHO pa3pblBOB TPYO6 HJU CTBIKOB M
COeIMHUTEJIbHBIX JleTaslel, a Mo pabouuM JlaBJeHueM He 0OHAPYKEHO BUJIUMbIX YTeYeK BO/bI.

8.6 OKoHUYaTeJbHOE TH/PaABJIMNYECKOEe UCIIbITAHWE HA MJOTHOCTb MPOBOAUTCSA B CjeAyIoleM
nopsijike:

- B Tpyb6OMNpoBO/Je clelyeT c03/laTh AaBJieHUe, paBHOEe pacieTHOMYy paboyeMy JlaBJeHUI0, U
NoAJep>KUBATh ero 2 4; Npu najeHuu Aabyenud Ha 0,02 MIla npousBoaguTCA NoJKayKa BO/bI;

- JlaBJieHue MOJHHUMAalT [0 YPOBHS HCIOBITATEJbHOTO 3a NepuoJ; He Gosiee 10 MUH U
O/ IEPKHUBAIOT €r0 B TeUeHUe 2 Y.

Tpy6onpoBoA CYUTAETCS BbIAEPKABIIMM OKOHYATEJNbHOE TH/PABJINYECKOE UCTIBITAaHUE, €CTU
dakTHyeckas yTeuka BOJbl U3 TPyOGONpPOBOJAA MPH UCHBITATEJbHOM JlaBJ€eHUW He NpeBblllaeT
3HaYeHUH, yKa3aHHbIX B TabJiulle 5.

Tabauuna 5 - JlomycTuMas yTeuka BOJbl Ha y4yacTKe Tpy6ompoBoja JAJUHOW 1 KM mOpu
OKOHYaTe/JbHBIX UCIBITAHUAX HA TePMETHUYHOCTb

JlonycTumas yTeuka, J/MUH, A1 TpyO
Hapy»xHbIl fuaMeTp | C Hepa3'beMHBIMU (CBapHbIMH, C pacTpyOHBIMU COeJUHEHUSIMU Ha
TPy6, MM KJ1eeBbIMU) COeIUHEHUSAMU YIJIOTHUTEJbHBIX KOJbLIaX
63-75 0,2-0,24 0,3-0,5
90-110 0,26-0,28 0,6-0,7
125-140 0,35-0,38 0,9-0,95
160-180 0,42-0,6 1,05-1,2
200 0,56 1,4
250 0,7 1,55
280 0,8 1,6
315 0,85 1,7
355 0,9 1,8
400-450 1,1-0,5 1,95-2,1
500-560 1,1-1,15 2,2-2,3
630 1,2 2,4
710 1,3 2,55
800 1,35 2,70
900 1,45 2,90
1000 1,5 3,0
1200 1,6 3,0

8.7 I'mapaB/iMyecKre UCIbITAHUS CAMOTEUYHbIX KaHAJIU3allMOHHbIX CETeN BbINMOJIHAIOT MOCae
3aBeplIeHUs] THUAPOU3OJALMOHHBIX paboT B KOJOALAX B JBa 23Tama: 06e3 KOJOALEB
(npefBapUTeNbHOE) U COBMECTHO C KOJIOALLAMU (OKOHYATeEJIbHOE).

8.8 OxoHyaTe/bHOE MCHBITaHHE TPyOONPOBOJA KaHa/IM3allMd COBMECTHO C KOJIOALAMH
npousBoAaAT corsiacHo CHull 3.05.04.

8.9 T'mpapaBivMyYecKue HCOBITAHUS CUCTEM U3 TMOJUMEPHbIX MaTephaJoB BHYTPEeHHHUX
TpyO6ONpPOBOAOB MPOBOAAT MPU MOJIOKUTENBHON TeMIepaType OKpYKarollled cpelibl He paHee,
4yeM yepes 24 4 nocJie BbINOJHEHHUSA NOCAeHETO CBAPHOTO U KJIEEBOTO COeJUHEHUS.

8.10 T'uapaBiMyecKrde UCNIBITAHUSA CUCTEM BHYTPEHHUX BOJOCTOKOB OCYLIECTBJSIOT NyTEM
3al0JIHEHUsS WX BOJOM Ha BCIO BBICOTY CTOSIKOB. McHmbITaHUS MPOBOASAT MOCJE HAPYKHOTO
ocMOTpa TpPYyOGOMPOBOJIOB U YCTpaHeHUs] BUAUMBIX JedeKToB. ['MJpaBiuyeckoe HCHbITAHUE
CKJIeEHHBIX TPYOOMpPOBOJIOB HAYMHAKOT He paHee, yeM 4Yepe3 24 4 mnocje BbINOJHEHUS
nocjeaHero coejuHeHust. CucteMa BOJJOCTOKOB CUMTAETCs BblAEprKaBIled UCIbITAHUE, €CJU T10
uctedeHun 20 MHUH IOCJe ee HaMOJIHEHUSI MPU HAPYKHOM OCMOTpe TpPyOONpPOBOAOB He
06HapYyKEHO TeYH WJIH APYTUX lePeKTOB U YPOBEHb BOJbl B CTOSIKAX He MOHU3UJICS.

8.11 [IHeBMaTHuYeCKHWe MCObITAHUS TPYOONPOBOJAOB, BbINOJHEHHbIX M3 MOJUMEPHbIX
MaTepuaJioB, MPOU3BOAAT NPU Ha3eMHOW U HaZI3eMHOM UX NMpPOKJaZKe B CJAeAYIOIUX CAydasax:




TeMIlepaTypa OKpyatoulero Bo3fgyxa Huxke 0 °C; nmpuMeHeHMe BOJbl HEAONYCTUMO IO
TeXHU4YeCKUM NpHUYMHaM; BOJia B HEOOXOAMMOM JJIs UCTIBITAaHUM KOJIMYeCTBe OTCYTCTBYeT.

[Topsil0Kk MHEeBMaTHYeCKUX HCIBITAHUN TPYOONpPOBOAOB K3 MOJUMEpPHBIX MaTepHajJoB U
Tpe6oBaHHSA 6€30MaCHOCTH NIPU UCNbITAHUAX YCTAaHABJANBAIOTCA IPOEKTOM.

8.12 TlpepBapuTesibHble M OKOHYaTe/JbHble HCNbITAHUS CAaMOTEYHbIX KaHa/JIM3allMOHHBIX
ceTeld U3 TPy6 GOJIBIIOrO AuMaMeTpa AONYyCKaeTCs NMPOU3BOAUTb NMHEBMAaTHYeCKUM CIIOCOOGOM.
[IpepBapuTe/bHble HUCNBITAHUA NPOBOAAT A0 OKOHYATEJbHOM 3acChIIKM TpaHIleu (CBapHble
coeJIMHEHMs IPYHTOM He 3achinaloT). UcnblTaTesbHOE JlaBJeHHE CKATOTO BO3/yxXa, paBHoe 0,05
MIla, noamep:kuBalOT B Tpy6onpoBoJe B TedyeHUe 15 MUH. [Ipy 3TOM ocMaTpUBAIOT CBapHbIE,
KJeeBble U Ipyrye CThIKU U BBISIBJASIOT HEMJIOTHOCTH 0 3BYKY IIpOCavyMBaloLierocs Bo3ayxa, no
Ny3bIpsAM, 06pa3yoLMMca B MeCTaX yTeYKH BO3/yxa yepe3 CThIKOBbIE COeJMHEeHU, TOKPbIThIE
MBIJIbHOW 3MyJIbCUEN.

OkoHYaTe/ibHble UCNIbITAHMUA NHEBMAaTUYECKUM CIIOCOO0M NMPOBOAAT NPU YPOBHE IPYHTOBBIX
BOJ, HaJ, TpyboH B cepefjMHe HCNbITyeMOro Tpy6ompoBoja MeHee 2,5 M. OKOHYaTeJbHbIM
NHEBMAaTUYEeCKUM MUCObITAHUSAM MOJBepramT y4acTKd AJuHONU 20-100 M, mpu 3TOM mnepenaj
MeX/Jly HauboJjiee BbICOKOM M HU3KOW TOYKaMM TPyOGONpOBOJa He AOJDKEH IpeBbIlIaTh 2,5 M.
[lHeBMaTHYeCcKHMe UCOBITAaHUS TNPOBOJAT uepe3 48 Y mocae 3acblIKM TPyOGONpPOBOJA.
HcnbiTaTebHOE U3OBITOYHOE JaBJeHHe CKaTOr0 BO3/lyxa yKa3aHo B Tabsule 6.

TaGJ'II/II_la 6 - UcnbiTaTeibHOE AaBJIEHHE CKATOI'o BO3AyXa IMPpU MHEBMATHUY€CKOM HCIIBITAHUHN
CaMOTEYHbIX KaHaJIM3allUOHHbIX pr601’[p0BOLLOB

YpoBeHb 'PYHTOBBIX BOJ /1 UcnbeiTaTesnbHoe AaBnenue, Mlla [lepemnag,

JlaBJIeHu ],

OT OCH TPy6ONpoBOJa, M | U3OLITOYHOE Ha4YaJbHOE p KOHEYHOe p; p -p1, MIla
h=0 0,01 0,007 0,003
0<h<0,5 0,0155 0,0124 0,0031
05<h<1 0,021 0,0177 0,0033
1<h<15 0,0265 0,0231 0,0034
1,5<h<?2 0,032 0,0284 0,0036
2<h<25 0,0375 0,0338 0,0037

8.13 [IpueMKy B 3KCIJIyaTalMi0 TPyOONPOBOAOB HEOOXOAUMO NPOBOJUTDH, PYKOBOJACTBYSCh
ocHOBHbIMU mnoJsokeHussmMu CHull 3.01.04, a Taxxke CHull 3.05.04. I[lpu wucHbITaHUU
TPy6ONpPOBOJOB BOAOCHAOXEHUS M HaNOPHON KaHaJu3allMM M cJadye HUX B 3KCIJyaTalUIo
JOJDKHBI COCTABAATHCA:

- aKTbl Ha CKpbIThble PaboTh! (10 OCHOBAHUIO, ONIOPAM U CTPOUTEJbHBIM KOHCTPYKIHAM Ha
Tpy6OoNpoBOAAX U T.[.);

- aKTbl HAPY>KHOT0 0OCMOTpPa TPy6ONPOBOLOB U 3J1eMeHTOB (y3J/10B, KOJOALEB U T.A.);

- aKThl UCNIBITAHUH Ha IPOYHOCTb U MJIOTHOCTb TPYOOIPOBO/IOB;

- aKTbl Ha IPOMBIBKY U Aile3UHEKIIMI0 BOIONIPOBO/IOB;

- yCTaHOBJIEHHE COOTBETCTBHUS BbINOJHEHHBIX PA6OT IPOEKTY;

- aKThl BXOZJHOT'0O KOHTPOJIS1 KauecTBa TPyO U COeJUHUTEbHBIX AieTallel.

8.14 KpoMe npueMKH CKpBITBIX PaGOT M NMPOBEPKU aKTOB MCIbITaHUs TPyGONpPOBOAOB Ha
IJIOTHOCTb M HapyXHOTO OCMOTpa, NpHeMKa O0e3HAMOpPHBIX TPYyOONPOBOJOB [JOJIKHA
COMPOBOXKAATHCS NPOBEPKON MNPSAMOJHUHEMHOCTH, a TakKXe HWHCTPYMEeHTaJbHOM NpOBepKOU
JIOTKOB B KOJIOALIAX.

[Ipy npueMKe BHYTPEHHUX BOJOIPOBOJOB [ONOJHUTEJbHO IPOU3BOAUTCA IpOBepKa
NacnopToB UM cepTUPUKATOB Ha MOJUMepHbIe TPyObl, COeJUHUTENbHbIE leTalu U apMaTypy.

9 TEXHUKA BE3OINTACHOCTH ITPU MOHTAXE TPYB U3 IIOJIMMEPHBIX MATEPHUAJIOB

9.1 O6mue Tpe6oBaHUA TexHUKU Oe3omnacHocTH yka3aHbl B CHull I1I-4, kpome ToroO, CieayeT
BBINOJIHATh Tpe60BaHUSA HACTOSAILETO pa3jea.

9.2 Heo6x0oAuMMO NpPOBOAWUTH OCMOTP M KOHTPOJb CBApPOYHOrO 0OOpPYJOBaHMsA, a TaKxkKe
W30JISIIIMU 3JIEKTPONPOBOAOK, PaboThl YCTPOMCTB JJisi MeXaHUYECKOW 06pabGOTKU KOHLIOB U
TOpLOB Tpy6. Pe3yabTaThl NpOBEPKU JOJHKHBI COOTBETCTBOBAThb MACIOPTHBIM JaHHbBIM Ha
o6opyA0BaHue.




9.3 TexXHWYeCKHH OCMOTp CJieJ[yeT NPOU3BOAUThL He peXe, 4eM OJUH pa3 B Mecsdl C
perucrpanuei pe3yJbTaTOB NPOBEPKH B XKypHaJie MPOU3BO/CTBA paboT.

9.4 3HayeHHs] TNaApaMeTPOB pEXHMOB CBapKd [IODKHbI OTBe4YaTb TpPeGOBaHHUAM
TEXHOJIOTUYECKUX HOPM JIJIs1 KXK/I0TO BH/1a OJIMMepa.

9.5 K npou3BOACTBY CBapOYHO-MOHTXHBIX paboT MPU CTPOUTENBCTBE TPYGONPOBOJOB U3
HOJIUMEPHBIX MaTepUaJoB JONMYCKAIOTCA CBAapLUMKH, MOpOIIEJUIMEe TeOpeTHYEeCKoe U
IpaKTU4YecKoe 0Gy4YeHHe IO CIelHaJbHONW MporpaMMe U CBapUBIIHE KOHTPOJIbHBIE CTBIKH IO
cnenuaJbHON NporpaMmMme.

9.6 Tpyb6bl B Mmpollecce XpaHEHUs M MOHTa)XKa He BbIJEJNSAIT B OKPYXAWOUIYI cpeny
TOKCUYHBIX BELIECTB U HEe OKa3bIBAIOT BJIMSHUsI HA OPraHW3M YesIOBeKa PU HENOCPEe[CTBEHHOM
KOHTaKTe. PaboTa c Tpy6amMu He TpebGyeT 0co6bIX Mep 6€30IaCHOCTH.

9.7 llpu paboTe c TpybaMH cileAyeT cobJ0/jaTh paBuJa NoKapHOK 6e30acHOCTHU. B ciyyae
BO3HUKHOBEHHUS TOXKapa U 3aropaHus Tpy6 HUX cjaeAyeT TYLWHWUTb JIIOOBIMU CpPeACTBaMH
HOXapoTyleHUs. [Ipy TylIeHUH OTHSI OT 3aropaHusi TPyO B CKJIAACKUX NMOMELIEHUSIX ClefyeT
NPHUMEHATh NPOTUBOra3sbl ¢ QUABTPOM Mapku "B" uiau ¢unpTpyomme npoTUBOrassl.

9.8 ’'nzipaB/IMYecKHe U THEBMATHYECKHe UCIIBITAHUS TPYOONPOBOOB CJelyeT NPOU3BOJUTD
1ocJie X HaJleXKHOTO 3aKpeIlJIeHHs] M yCTPOMCTBA YIIOPOB 10 X KOHIJaM U Ha TOBOPOTAaX.

9.9 Ilpy MOHTaXe U HCHBITAHUSAX TPYOGONPOBOJOB 3aNpellaeTCs NPUCIOHATb K HUM
JIECTHULBI U CTPeMSIHKH, XOAUTb II0 TpyGompoBoAy. 3ampeliaeTcsi OGCTYKUBATb TPYObl
MOJIOTKOM WJIM OTTSITUBATh UX OT CTEHOK TPaHIIEeH UJIN CTPOUTENTbHBIX KOHCTPYKIIUH.

10 TPAHCIIOPTUPOBAHUE U XPAHEHHUE TPYB U3 IIOJIMMEPHBIX MATEPUAJIOB

10.1 MTonuMepHble TPyObI U COeAUHUTEJbHBIE JleTaJlu MOTYT TPAaHCIOPTUPOBATBCA JIIOOBIM
BUJIOM TpaHCIOpTa B COOTBETCTBMU C MpaBUJaMU MepeBO3KH TIPYy30B, TEXHUYECKUMU
YCIOBUSIMU NOTPY3KU U KpellJleHHUs Tpy30B, JeMCTBYWOIUMH Ha AAHHOM BHJe TPaHCIOPTa, U
TEXHUYECKUMU TpeOOBaHUAMU IOCTABIIMKAa NpHU YCJIOBUM obecriedeHUss Mep IO
npefynpex/jeHuI0 MeXaHUYeCKUX TOBpexJeHUN rpy3a. Bce pa6oTbl, cBA3aHHble C
TPaHCIIOPTUPOBKOMH, cjleAyeT NPOBOJUThL NPU TeMIlepaType OKpYy)KalolLlero Bo3JyXa He HIXKe
yKa3aHHOM B COOTBETCTBYIOLIMX HOPMAaTHUBHbBIX JOKYMEHTaX.

10.2 Tpy6bpl K3 MNOJUMEpPHBIX MaTepUaJOB peKOMeHJyeTcsl XpaHUTb W IepeBO3UTb
HaMOTaHHBIMU B O6yXTbl WM Ha KaTYUIKH, OT/AeJbHBIMU YIIaKOBKaMU B AYKH UJIU OTZeJbHBIMU
Tpy6aMu O60JIbLIOTO JAxaMeTpa B COOTBETCTBUM C HOPMaTHUBHBIMHU [JIOKYMEHTAaMHM Ha HX
U3roTOBJIEHUE.

10.3 Ilpu mnorpyske u pa3srpy3ke Tpy6 U JeTajseld, 0COGEHHO MpPU OTPULATEJSbHbIX
TeMIlepaTypax BO34yXa M TeMIepaTypax, OJU3KHX K HYJI0, Heob6X0oAWMO cCOO6/04aTh
OCTOPOKHOCTB AJIs1 UCKJIIOUEHUS YIapOB U MeXaHUYeCKHX TOBPeXeHUH.

10.4 Ilpu xpaHeHUM Tpyb Ha CKJIajax [AOJKHBI COOJIOAATHCS YCJAOBHUS, yKa3aHHble B
HOPMAaTHUBHBIX JOKYMEeHTaX, IpY 3TOM BbICOTa LITabesis1 Tpy6 He AO/KHA PEeBBIIIATh 3 M.

XpaHeHHe Tpy6, HaMOTAHHbIX Ha KaTyIIKW, [JONYCKAaeTCs TOJbKO B BepTHKaJIbHOM
N0JIO’KEHHUHU.

XpaHeHHe COeAVMHUTEJbHBIX JeTajed JOJKHO OCYLIeCTBJAATBHCA TOJbKO B yNaKOBaHHOM
BU/JE.

HeobxonuMo o6ecneduTb COXPaHHOCTb TPYO M COeJUHUTENbHBIX JeTaleld 0T MeXxaHU4eCKUX
noBpexJaeHUH, Aedopmauuii, MomajaHUsA Ha HUX HePTENpPOAYKTOB U HKHUPOB, 3aCOPEHU:
BHYTPEHHHUX [TI0BEPXHOCTEMN, 06/Iy4YeHUs COJTHEUHBIMU JIyYaMHU.

10.5 B mepuoj MoOHTaXka CpPOK XpaHeHUsl Tpyb U JeTajell Ha CTPOUTEJNbHON MJIOLIaZKe
J0JKeH ObITb MUHUMAaJIbHBIM.

[NPUJIOXKEHHE A
KJIACCU®UKALIMA TPYB U3 NIOJIMMEPHBIX MATEPHUAJIOB
Jna  HanopHbIXx Tpy6® [JeHCTBylIMe HOpPMaTUBHble [JIOKYMEHTBl YCTaHAaBJUBAIOT

COOTHOIIIEHHE MEXAY HapYXHBIM JUAaMeTpPOM M TOJIIIMHON CTeHKHU TPy6 B 3aBUCUMOCTU OT
MaKcuMaJibHOro pa6oyero gasuaenus: 0,25; 0,32; 0,4; 0,6; 1; 1,6; 2; 2,5 MIla no ¢popmysie



P

_2[o]s
Dy, -s '

rje P - MakcuMasibHoOe paboyee aaBseHue (MOP), MIla;
D, - HapyXHBI} [UaMeTp TPyOONPOBOAA, M;
s - TOJIIMHA CTEHKU TPYyOONPOBOAa, M;
/o] - pacdyeTHasi IPOYHOCTb U3 YCJAOBUSA JJAUTENbHOU mpoyHocTH, MIla.

(A1)

B npuHATON B HacTosilllee BpeMsi MeXAYHApOJHOW KJjaccupuKaluu MapKHpOBKa Tpyo
NpoOU3BOAUTCA Mo cepusaM "S" U cTraHJapTHOMy oTHoueHHI0 "SDR", 3HayeHUsT KOTOPBIX
onpezeasoTca no GopMyiam:

S

_ SDR-1

MakcuMasibHOe pabouee fAaBjeHue cBsi3aHo ¢ 'S" u "SDR" oTHo1IeHUEeM

; SDR=2.
s
_ 2MRS
¢(SDR-1)’

rfe MRS - MUHUMaJibHaA JaMTe/bHad NpoyHocThb, Mlla;
¢ - K09¢PUIMEeHT 3amnaca MPOYHOCTH, YCTAHABJIMUBAETCS [Jis KaXJ0ro BHAA MaTepuasja u
JOJKEH MPUBOAUTBCA B COOTBETCTBYIOIIUX CBOAAX MPAaBUJI.
Kanasnu3zanuoHHble TPyObl MOApa3 eS0T Csl Ha KJIacChl 0 KOJIbLeBOM ecTKOCTU Gy, KIla

G - Eo (s
" 12la, ) 1-w)’

rae Ey - MoJlyJib yIpyrocTy MaTepuaJa, klla;
dn - CpeHUN JUaMeTp CeueHUsl TPyObl, M;

u- koapdpunueHT [lyaccoHa MaTepuasa TpyObl.
[Ipu Gy < 2500 Tpy6a cuutaeTcs "HexxecTkon", npu Gy = 2500-5000 - "mosayxkecTkon", npu

G,=5000-10000 - "xecTkoit".

3

1

(A2,A3)

(A.4)

(A5)

OCHOBHbIe NOKa3aTeJNU CBOUCTB HEKOTOPbIX MOJIMMEPHBIX MAaTE€pPHaAJIOB pr6 npuBeJeHbl B

Tabsuie A.1.

TaGJmua A.1 - ®usuko-MexaHUYecKHe MoKa3aTeau HEKOTOPbIX MOJUMEPHbIX MATEPHaAJIOB,
NpUMEHAEeMbIX IPU IPOU3BOJACTBE pr6 U COeJUHUTEJIbHBIX AeTanef/i (CHpaBO‘{HbIe ﬂaHHbIe)

BennuynHa nokasaTesis [

Jid MaTepuajia

[lokasaTesb MMH/, B/, [1BX MMl | Cuutei#t | Xnopu- | Crekso-
[BIT MCII (TTHIT) MOJIU- | POBAHHBI | MJIACTUK
3TUJIEH u [1BX
[ls1oTHOCTB, I‘/CM3 0,94- | 0,93-| 0,91- 1,4 0,91 0,93- 1,57 1,6-2,2
0,96 | 0,94 0,93 0,95
[Ipepen Tekydectu mnpu| 20-25|15-18| 10-12 | 50-56 (25-28| 18-26 | 50-55 |[40-200*
pacTtsxkenuu, Mlla
YnnvHnenue npu paspeiBe,| 800 800 600 50 |>200]200-500| 70-120 | 0,4-1,4
%
Moaynb ynpyroctu, MIla 800 600 200 3000 | 1200(550-800| 2900 5000-
25000**
KoadounueHtT TemnnaoBoro 2 2 2 0,7 1,5 | 1,2-1,4 0,62 0,18-0,3
JIMHEWHOr'O pacllupeHus,
10 °c”
PacyeTHasa NpOYHOCTh,| 5-6,3 5 2,5-3,2| 10- [5-6,3 6,3 10 10-30**
MIla 12,5

** B 0ceBOM HalpaBJIeHUH.

* [l peHosipopMabAerdfHbIX, TOJU3PUPHBIX U 3MOKCH/IHbBIX CMOJL.

[TPUJIOXKEHME b

INEPEYEHb HOPMATHUBHBIX IOKYMEHTOB




B HaCTOAINIMX HOPMAX AdaHbI CCbIJIKKM HA CjieAyrolMe HOPMAaTUBHbIE JOKYMEHTDI:

CHuII 2.04.01-85*,
CHuII 2.04.02-84*,
CHuII 2.04.03-85.

CHuII 2.04.14-88*,
CHuII 2.07.01-89*,

CHuII 3.01.01-85*,
CHull 3.01.04-87.

CHwII 3.05.01-85*.
CHwII 3.05.04-85*.
CHuIT I11-4-80*.
TOCT 2930-62.
rOCT 18599-83.
TOCT 29324-92.
(UCO 161/1-78)

BHyTpeHHUHN BOAONPOBOA U KaHATU3AUSA 3JaHUN

BopocHa6xxeHue. Hapy»Hble CETH U COOPYKEeHHUs

Kananuzanus. Hapy»Hble CETH U COOpPYKeHUs

TensioBast U30/51[UsA 060PYAO0BAHUS U TPYOOIPOBOOB
'pagocTpouTenbcTBO. [l1aHUPOBKA U 3aCTPOMKaA TOPOACKUX U CEJIbCKUX
noceJsieHUH

OpraHusanus CTPOUTEJbHOI0 TPOU3BO/ICTBA

[IpyeMKa B 3KCIJIyaTalMI0 3aKOHYEHHBIX CTPOUTEJLCTBOM OOBEKTOB.
OcHOBHBbIE NTOJI0KEHUS

BHyTpeHHUE CAHUTAPHO-TEXHUYECKHUE CUCTEMBDI

Hapy»kHble ceTH U COOpYKEHUs BOJOCHAGKEeHUS U KaHa/IU3alUU
TexHUKa 6€30NMaCHOCTHU B CTPOUTEbCTBE

[Ipu6opbl U3MepuTeabHbIEe. IpUPTHI U 3HAKK

Tpy6bl HaNOpHbIE U3 MOJUITUIEeHA. TEXHUYECKHE YCA0BUS

Tpybbl H3 TepMOIJIACTOB /[JIl TPAHCIOPTUPOBAHHUS KUJKOCTEMH.
HoMuHa/nbHble HapyXHble JUaMeTpbl W HOMHWHaJbHble JaBJIEHUS.
MeTpuueckas cepusi.

[NPUJIO’KEHHUE B
(cnpaBouHOE)

HOMOTI'PAMMEI /14 OITPEAEJIEHUA TOTEPL HAIIOPA B TPYBAX
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Pucynok B.1 - Homorpamma fs1g onpefiesieHHs NOoTepb Hanopa B Tpy6ax AuamMeTpoM 6-100 MM
(mpu K5 =0,00002)
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Pucynok B.2 - HomorpaMma 151 onpefiesieHusi NOTepb Hamopa B Tpy6ax aAuametpom 100-1200
MM (nipu K, = 0,00002)
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PucyHnok B.3 - Homorpamma fs1s1 onpefiejieHHs TonpaBoYyHoOro KkoadgpounuenTa k Ha

TeMIlepaTypy BOAbI IpU pacyeTe Tpy6 AuameTpoM 6-100 MM
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PucyHok B.4 - HomorpamMma fig1 onpe/iejieHHs ToNpaBoyHOro KoadgounuenTa k Ha

TeMIlepaTypy BOAbI IpU pacyeTe Tpy6 fuaMeTpoM 100-1200 mm
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HOMOT'PAMMA [Jid ONIPEAEJIEHUA JUAMETPA KAHAJIM3ALIMOHHOT O TPYBOIIPOBOJIA
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Pucynok I'.1 - Homorpamma A1 onipe/iesieHUs AMaMeTpa KaHAJIW3alMOHHOTO Tpy6onpoBoaa

[TPUJIOXKEHME [

METOAUKA TIPOYHOCTHOI'O PACYETA TPYBOIIPOBOAOB U3 ITIOJIMMEPHbBIX
MATEPHAJIOB IIPY MIOA3EMHOM ITPOKJIAIKE (OBIIUE IPUHIIUIIBI)

[IpoyHOCTHOU pacyeT TPy6GONPOBOJOB M3 MOJUMEPHBIX MaTepUasoB, YJI0XKEHHBIX B 3eMJIe,
peKoMeH/lyeTcsl CBOAUTD K COOJII0/IeHHI0 HepaBeHCTBa:
JLJ1s1 HAallOPHBIX TPy6GONPOBO/IOB

—+ <10; (4.1
€pp Epn
AJId CAMOTEYHBIX TpYGOHpOBOAOB
€ €,
L 4 <10; (1.2)
€pp Epn
JJ1S1 ApeHaXHbIX TPyOONPOBOJ OB
€, —¢€
P °1<10, (1.3)
€pp

rjae €, - MakCuMaJIbHO€ 3Ha4YeHHe Ae(l)opmauym pacTdXXeHHd MaTeprasjia B CTEHKe pr6bI nu3-



3a O0BaJIbHOCTHU IIONEpeyHOro cedyeHUsA Tpy6Gbl MoJ JelicTBUeM TIpPYHTOB (qrp, MIla) u
TPaHCIOPTHBIX HArpy3oK (¢., MIla);

€ - CTeleHb paCTsHXKeHUs MaTepuasa CTEHKU TPy6bl OT BHYTPEHHErO JaBJieHUsI BOJbI B
Tpy6ONpOBOJE;

€ - CTeleHb CKaTHs MaTepHaJa CTEHKU TPyObl OT BO3/J€HCTBUS BHELUIHHUX HArpy3okK Ha
Tpy6ONpOBOJ;

€p - NpeJleJIbHO JIONyCTMMOe 3HadeHWe JedopMaliMu pacTsKeHMA MaTepuasja B CTeHKe
TPyObl, IPOUCXO/SAIIEHN B YCIOBUAX peJlaKcalluy HallpsKeHUH;

€m - NpeJeJbHO JONyCTHMas AedopMalus pPacTsSKEHMA MaTepuasa B CTeHKe TpyObl B
YCI0BUSX 0J3Y4Y€eCTH;

Ks, - xoadounueHT 3anaca, yduThIBaloMi BU/J nepdopanuu B CTeHKax TPYyObl, KOTOPBIH
MO’KHO NPUHSATH NPU KPYrOBOM OTBEPCTHH B IJIaIKOCTEHHOU TpyGe - 2,3; KpyroBOM OTBEPCTHH
B CTeKJIO0- (6a3aybTO) MIJIACTUKOBOU TpyOe - 3,0; 11eieBOM OTBEPCTHUH CO CKPYTJIEHHBIMHU yTIaMU
(cooTHoweHue ctopoH 8:1, HampumMmep, 25 Ha 3) - 1,3; Aaa ApyTrUX YCAOBUH BeJu4MHA K,
Jl0/DKHA MPUBOJAUTHCS B HOPMaTUBHBIX IOKYMEHTAX.

3HauyeHMe g, MOXKeT ObITh Oonpe/iesieHo 1o GpopmyJie

S

ep =427Ks WKy, (1.4)

rae K, - koadduLueHT mocTesyd IpyHTa AJis U3rMOAOIUX HaANpsSKeHUH, YYUThbIBAOIIUN
Ka4yeCTBO VIIJIOTHEHUs, €ro MOXHO NPUHUMaTh: NPU TLlaTeJbHOM KoHTpoJse - 0,75, mpu
nepuoAuYecKoM KOHTpoJie - 1,0, Ipu OTCYyTCTBUM KOHTpOJA - 1,5;

Ks, - xo3dounueHT 3amaca Ha OBaJbHOCTb NONEPEYHOTO CeYeHUs TPYyObl, NpUHHUMaeTCs
paBHbIM: 1,0 - A4 HaANOPHBIX M CaMOTEYHBIX TPYOONMPOBOJOB U 2 - [AJAA JpeHaXKHbIX

TPy6ONpPOBO/IOB;
Y - OTHOCHUTeJIbHOE YKOpOYEeHHE BepTHKAJbHOrO JuaMeTpa Tpy6bl B TPYHTE,
yCTaHaBJIMBAETCS KaK Mpe/iesIbHO JIONYCTUMOe 3HaYeHHe
W=V, + W + W, (A.5)

rae W, - OTHOCUTENIbHOE YKOpOUYeHHe BepTHKaJbHOIO JHaMeTpa TpPyObl MoOA AeHCTBHEM
IPYHTOBOM Harpysku;

W, - TO Ke, IO/ A;eCTBUEM TPAaHCIIOPTHBIX Harpy3okK;

W, - OTHOCHTeJbHOE YKOpOYeHHe BepTHKaJbHOIO JUaMeTpa TPyObl, o6pa3oBaBlleecs B
npolecce CKJaJAUPOBAaHUSA, TPAHCIOPTUPOBKM M MOHTaxa. Ero MOXHO NpUOIHNKEHHO
NpHUHUMATh 1o Tabaune J.1.

Ta6auna /.1
KoJibLieBast }KeCcTKOCTb W\, IpH CTENEHH YIIJIOTHEHUs] TPYHTA
Gy 060J1049eK Tpy6HI, [1a 1o 0,85 0,85-0,95 6osee 0,95
Jlo 276 000 0,06 0,04 0,03
276 000-290 000 0,04 0,03 0,02
Boabuie 290 000 0,02 0,02 0,01
K_K,q
T wiarp (Zl6)

=K ,
P K, Gy + KBy,

rae K. - koadduiMeHT, yUUTHIBAOIUN 3ana3/AiblBaHHe OBAJbHOCTH NMONEPEYHOTO0 CeuyeHUs
Tpy6bl BO BpeMeHM M 3aBUCAIMH OT TUNA TpPyHTa, CTeNeHU ero yIJOTHEHUS,
U/ poreoJIOTM4eCcKUX YCJI0BUM, FeOMeTPHUU TPpaHIlleu, MOXKeT NIPUHUMaTh 3Ha4eHus oT 1 0 1,5;

K, - xk0oaddunueHT nporuba, yYUThIBAOIUN KayeCTBO MOATOTOBKU JIOXKAa U YIJIOTHEHMUS,
MOXXHO NPUHUMATh: NpPU TLATeJbHOM KoHTpoJsie - 0,09, npu nepuogudeckom - 0,11, mpu
6eCKOHTPOJILHOM BeJleHuu pabor - 0,13;

Krp - K03apUIMEeHT, yYUTHIBAOIMI BJIHMSAHNE TPYHTA 3aCbIIKU HA OBaJbHOCTb [OMIEPEYHOT0
ceyeHUs1 Tpy6GONpoBOia, MOXKHO NPUHATH paBHbIM 0,06;

Erp - Moaynb fedbopManMy rpyHTa B a3yxax TpaHiueu, Mlla;

Kx - k093¢ dUIUEeHT, YYUTHIBAOLUI BAMSHHE KOJIbIIEBOM >KeCTKOCTH 060JI0YKH TPYObI Ha
0BaJIbHOCTb [IONIEPEYHOT0 CeueHUs TPyOOoNpoBOJa, MOXKHO IPUHUMATh paBHbIM 0,15;

qrp = YHTp! ([l7)



rZe Y - yAeabHbIN Bec rpyHTa, H/M3;

H., - rnybuHa 3achlIKM Tpyb6ONpoBOJa, CYUTAsA OT INOBEPXHOCTH 3€MJHU [0 YPOBHA
rOpU30HTAJbHOTO AUaMeTpa, M;

G\ - KpaTKOBpeMeHHas KoJiblieBasi XKeCTKOCTb 060/J104KH TPy6bI, MIla;
Eyl

2 3’
(1-u”)(D-s)
rae Ey - KpaTKoBpeMeHHBIH MOAYJ/b YIPYTOCTH NIPU pacTsKeHUW MaTepuasa Tpy6sl, Mlla;

I - MOMeHT WHEpPLUHUH CeHeHUuA pr6bl Ha eJUHHULY OJIWHBbI, OHpeAEJ'[HEMbII;’I o Cl)OpMyer

53

Go =537 (A.8)

_5. 9
5 (A.9)
w - koapouument IlyaccoHa MaTepuasa TpyObl, NPUBOAUTCA B HOPMATUBHOU
JOKyMeHTalUuy;
Kq
v =K 2T (1.10)

" KxGo +KpnEy,
rjae Ky - k03¢ PUIMEeHT yII0THEHUsA TPYHTa;
g+ - TPaHCIIOPTHas Harpyska, NIpMHMMaeMas MO CIPAaBOYHbIM JAaHHBIM [Js TYCEHUYHOTO,
KOJIECHOTO U Jipyroro TpaHcnopra, Mlla;
n - K03 GULHEHT, yYUTHIBAIOLIMH IIyOUHY 3a/710XKeHus TpybonpoBoja, npu H < 1n=10,5;
Kox - kK03ddUIMeHT, yYUTBHIBAIOUIMM INPOLIECC OKPYIrJeHHWs OBaJM30BaHHOU TpyObl MOJ
JleficCTBHEM BHYTPEHHEro JlaBjeHusa BoAbl B BojonpoBoje (P, MIIa)
1

- 11
% 142P/q. ¥ (A-11)
TZE ¢. - CyMMapHasi BHEIlIHss1 Harpy3Ka Ha Tpy6onporo, MIla;
qc =qrp +4r; (A 12)
P D
_ = .13
2E0 N (Zl )
q. D
e = D 14
<=2k, s (A.14)
0o
€y =——, (A.15)
74 E.K,

TZie Oy - KpaTKOBpeMeHHasl pacieTHas IPOYHOCTh IIPU pacTsKeHUU MaTepuasna Tpy6sl, Mlla;

Ey, E. - KpaTKO- WU J0JroBpeMeHHOe 3HayeHUs MOJyJ/s YNPYroCTHU NPHU paCTIKEHUU
MaTepHaJia TpyObl Ha KOHel] CpoKa CJy»0bl 3KCIIyaTalMu Tpybonposoga, Mlla.

g =20 16
S E K (A.16)
rae K - koa¢dunneHT 3anaca, J0/KeH NPUBOAUTHCS B HODMATUBHBIX JJOKYMEHTaX.

Eciu B pe3ysibTaTe pacyeToB 3HayeHUe J1eBOH yacTu BbipaxkeHud (/1.1) 6yzet 6osbuie 1, To
cjaefyeT NOBTOPUTBH pacyeThbl NpPH APYTUX XapaKTepUCTUKax MaTepuasa TpPyd WJIM YKJIaAKU
Tpy6onpoBoa.

Janee npoBepsAIOT YCTOMYUBOCTb 060JI0YKU TPYOLI MPOTHUB AeHCTBUA COYETAaHUS HArpy3okK:
JJI1 HaAllOPHBIX CeTel - I'PYHTOBble U TPAHCIOPTHBIE ¢, OT TPYHTOBBIX BOJ, Ors, a TaKXe
BO3MOXXHOT0 BO3HUKHOBEHUS BaKyyMa Ogax B TPYOONPOBO/i€, A/l CAMOTEYHbBIX CeTeH - grp + Ors,
JU1Sl APEHaXXHBIX CeTeH - C UCII0JIb30BaHUEM BbIpaXKeHUs

Ky K op nE )Gy

Ky

rae Ky - ko3douiuMeHT, YYUTHIBAOLUN BJAMAHHUE 3achbIIKUM TPyHTA Ha YCTOWYUBOCTb
060J104KH, MOXKHO NPUHATH 0,5, a AJ1s1 cooTHOWeHUs QOrs : gr =4:1 - paBHbIM 0,07;

- K03$GPULIMEHT, YyYUThIBAIOIIUN OBaJbHOCTb INONEPEYHOr0 cedyeHUs TPybompoBoja, NpH
0=¥=<0,05Kz=1-0,7%;

Ksy - k03dduuMeHT 3anaca Ha YCTOMYMBOCTb 0060JIOYKM Ha JelCTBUe BHELIHUX Harpysok,
MOXKHO IPUHSATH paBHbIM 3;

G. - AuTeNIbHAs KOJIblleBasi )KeCTKOCTb 000/104KHU Tpy6bl, MIla, onpefensieTcs no GopmyJie

z(qc+0Org +Ogaxc ) (A.17)
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[IpuMep pacyeTa Ha IPOYHOCTDb N0/I3€MHOI0 KaHaJU3alMOHHOTO TPy6ONpoBoJa

Jano. Tpy6sl ¢ HapyxHbIM aAuaMmeTpoM 1200 mwm, [TH/I, cpeagHesierkoro Tuma ¢ TOJIIMHON
cTeHkU s=46,2 MM ('OCT 18599) ykuaapiBaloTcs B TpaHIlel Ha riayouHy H., = 5 M B ceTu
CcaMOTe4YHOM KaHaJu3alMH. B yCcJ0BUAX CTPOUTENBCTBA MO MOBEPXHOCTHU HaJ TPyOONPOBOAOM
BO3MOXHO IlepeMellleHHe TAXKeJI0ro TPaHCIopTa € JaBJeHueM Ha IpyHT g = 0,01 MIla. BeicoTa
IPYHTOBBIX BOJ, - 1 M OT MOBEpPXHOCTH 3eMJiU. TpebyeTcsa nofo6paTh FPYHT A5 3aChINKHU.

Pemenue. Jlyig 3acbIlIKM Ha MeCTe CTPOMTEJIbCTBA IPUHUMMaeM IPYHT C yZe/JbHbIM BECOM Y
=18 kH/m3. 3HaueHUs KpaTKoO- U JJOJrOBpeMeHHOT0 MoAyJaelt ynpyroctu [TH/] - Eo = 800 MIla u
E. =200 MIla.

1. OnpegensieM IPYHTOBYIO Harpy3Ky ¢rp = YHrp = 18-5 = 90 kH/M2 =0,09 MIla.

2. OnpefenseM 0611yI0 HATPY3KY gc = grp +¢- = 0,09 + 0,01 = 0,1 MIla

3. OnpejesisieM KpaTKOBPEMEHHYI0 KOJIbIEBYIO eCTKOCTb 060/104KH TpyOh! 10 (/1.8, /1.9)

3 3
E
Go =537 20 (5 53780004621 504 Mita.
12\ D 12 | 1200

4. OnpejensieM OTHOCHUTeJbHOE YKOpDOUYeHHE BepTHUKaJbHOI'O0 JuaMmeTpa Tpybbl MojA
JleficTBUEM IPyHTOBOX Harpy3ku 1o ([.6) npu Kox =1
Ko KKy qrp 1:1,25-0,11-0,09

¥y = = = 0,037 nnu 3,7%,
KyGo+KpEy  015:0,204+0,06-5

(A4.18)

npuHuMaeM K. - Kak cpe/iHee 3HaUeHUe, paBHbIM 1,25;
Ky - C y4eToM NepuoAuiecKoro KOHTpoJia paBHbIM 0,11;
Kx - paBHbIM 0,15;
K:p - paBHbIM 0,06;
Erp - paBHBIM 5 MIla (A/151 cpejHUX YCI0BUI).
5. OmpepenseM yKopoueHHe BepTHUKaJbHOrO JHaMeTpa TpyObl Moj [JeHCTBUEM
TpaHCIIOPpTHOM Harpy3ku no (/1.10)
KoK, g, 1-0,11-0,01

KyeGo +KpnEry  015-0,204+0,061-5

= =0,003 mau 0,3%.

6. OnpejiesisieM OTHOCUTEJIbHOE YKOpOUYEeHHe BepTUKaJbHOTO AuaMeTpa Tpyo6sl no (/.5),

npuHaB Wy=2% (a1a G, > 0,29 MIla v cteneHnu yniaoTHeHus rpyHTa 0,85-0,95 no tabaune /[.1)
W=W,+¥ +¥, =37+03+2=06%.

7. OnpepenisieM MaKcUMaJIbHOe 3HaUYeHUEe CTENIeHU pacTshKeHUsl MaTepuasa B CTeHKe TPYObl
13-33 OBaJIbHOCTH NOMEPEeYHOT0 ceueHusl TpyO6onpoBo/ia noj AercTBrueM Harpy3ok no (/.4) npu
K=1wm

K. =1;

s 462
£ =427K. ~WK o =427 1-—
P op 1200

-0,06-1=0,01 nau 1%

8. OnpepenseM cTeneHb CKaTUA MaTeprasa CTEHKU TPYObI, IPOUCXOAALLEr0 oA AeHCTBUEM
BHELIHUX Harpy3ok Ha Tpy6onposog no (/1.14)
D 01 1200
e, =t 2 _ 22 20,0016 nam 0,16%
2Ey s 2-800 46,2
9. OmnpefenseM [JONyCTUMYH CTelNeHb pacTsSXKeHUsi MaTepuana B CTeHKe TpYyOHI,
NPOUCXO/SIEro B yCA0BUAX pesakcanuu no ([J.15) npu o = 25 MIla
(o)) 25
o = T 5000
E.K, 200-2
10. OmnpefpenseM [AONYCTUMYIO CTeleHb pacTsHKeHUs1 MaTepuasa B CTeHKe Tpyohl,
NPOUCXOJSANIET0 B YCA0BUAX o3ydecTH 1o (/1.16)

25
Epn = —2— = ——"_ = 0,016 nm 1,6%.
EoK

800-2
11. [IpoBepsieM npoyHoCTb 1o ([.2)

=0,0625 uau 6,25%.

3



€.
L ¢ <10
€ €

pp pn
0,01 0,0016
+

0,0625 0,016

T.e. IPUHATblE JaHHble MO TPYHTY 3achllKU M €ro YyIJOTHEHUS YA O0BJETBOPAIOT
NPOYHOCTHBIM TpebGOBaHUAM [/ JAaHHOTO TPy6ONpoBoAa.

=016+01=0,26,4To MeHbI1e 1,

[IPUJIOKEHME E

AKT
O INPOBEJEHHHU BXOAHOI'O KOHTPOJIA NAPTHHU TPYB U3 IIOJIMMEPHBIX
MATEPHAJIOB (COEAUHUTEABHBIX IETAJIEN)

N0Jy4YeHHBIX
HauMeHOBaHHe OpraHu3aluy NoJjayJaTeJs

Tpy6bI (COeAMHUTEBbHBIE AeTaa1) NOJAY4Y€eHbl /151 CUCTEM
BOJIONIPOBO/I, KaHaJIU3alLUsA U AP.

naBjeHueM ___ MlIla.
MBI, HUXKeTo AN M CaBIIMeCs], KOMUCCHS B COCTaBe:
NpeJiCTaBUTENU

opraHusanus 3aka34yuka, Ao/nKkHocTb, .1.0

opraHusanus noApsAAYMKa, A0/KHOCTD, ©.U.0

3KCIIyaTUpYIolas opraHusanus, okHocTb, .U.0
NpoBeJY BXOJAHON KOHTPOJIb NapTHUH TPY6 (COeAMHUTENbHBIX AeTanel) Ne
JAuaMeTpoM MM, JJIMHON M (1T.),
NIOCTaBJIEHHBIX

HaWMeHOBaHHe Cl)I/IprI, AaTa
M3 [IoJIMMepa Tula
HapTI/IH COCTOHUT U3

IIT., 6YXT UK 6apabaHoOB (ALMKOB COeJUHUTENbHbBIX leTanei)
U COOTBETCTBYET

POCCUMCKHU WU 3apyOeKHbIN CTaHAAPT
KonuuectBo Tpy6 [y MM, AJUHOU M

(MapKHMpOBKa MO CTaHAAPTY)

Kosnuectso fetaned [ly MM IIT.
(MapkupoOBKa 110 CTaHAAPTY)

JlaHHbIE 0 CONPOBOAUTENBHOM CepTUPHUKATE

PesyapTaT: mapTusa Tpy6 (COeAMHUTENBHBIX AeTajei) COOTBETCTBYeT (He COOTBETCTBYET)
POCCUMCKMM CTaHZApTaM M CONPOBOJUTENbHBIM cepTHdUKAaTaM U MoxeT (He MOXeT) ObITh
JloNyIieHa K MOHTaXYy.

JaTa [Moanucu

OT 3aKa34yMuKa

OT nozpsAYUKa

OT aKcIIyaTUpyIOlL e
OpraHM3aluu

COJEPXXAHHUE



BBEJIEHUE

1 OBJIACTb TIPUMEHEHUA

2 OBIIHME IMOJIOXKEHUA

3 IPOEKTUPOBAHUE BHYTPEHHUX BOZONTPOBO/IHBIX CETEH

PucyHok 1 - [IpuMepbl pacCTaHOBKHY HENOABUKHBIX ONOP

PucyHok 2 - [Ipoknagka Tpy60onpoBo/OB B IIaXTaxX

PucyHok 3 - CxeMbl THYTOI0 OTBOJAa U KOMIIeHCATOpa

PucyHok 4 - CxeMbl pacnoJ/ioxeHus onop

4 TIPOEKTUPOBAHUE BHYTPEHHEW KAHAJIM3ALIMK U BOJIOCTOKOB

5 TIPOEKTUPOBAHUE HAPYXXHOI'O BOZIOITPOBOJA

6 IPOEKTUPOBAHUE HAPY>XHOW KAHAJIU3ALIUY, BOJIOCTOKOB U IPEHAXEN

7 MOHTAX TPYBOITPOBO/ZIOB

PucyHok 5 - [lociieoBaTeIbHOCTD Npo1ecca CO0PKHU U CTBIKOBOM CBapKU TPY6 KOHTAKTHBIM
HarpeBoM

PucyHok 6 - CBapka Tpy6 MypTOM ¢ 3aK/IaZHbIM HarpeBaTeJsjeM

PrcyHok 7 - YcTaHOBKa 3a30pa IPU CTBIKOBKE TPYy6

Pucynok 8 - CBapka ce/lJIOBbIX OTBO/IOB C 3aKJ/IaJHbIMU HarpeBaTessIMU C TPy6oH

8 UCIIBITAHUE U CJAYA TPYBOIIPOBO/ OB B 3KCIIJIYATALIMIO

9 TEXHUKA BE3OITACHOCTH INTPU MOHTAXE TPYB U3 [IOJIMMEPHBIX MATEPHUAJIOB

10 TPAHCIIOPTUPOBAHUE U XPAHEHUE TPYB U3 [IOJIMMEPHBIX MATEPHUAJIOB

[TPUJIOXKEHHUE A. KTACCUOUKALIMUA TPYB U3 TOJIMMEPHBIX MATEPHUAJIOB

[NPUJIO>KEHHUE Bb. NIEPEYEHb HOPMATHUBHBIX JOKYMEHTOB

[TPUJIOXKEHHUE B (cipaBoyHoe). HOMOT'PAMMEBI 1J14 OIIPEAEJIEHUA IIOTEPE HAITIOPA B
TPYBAX

Pucynok B.1 - HomorpammMa Jijis1 onpefiesieHus NOTepb Hamopa B Tpy6ax AuameTpom 6-100
MM

Pucynok B.2 - HomorpammMa Jiyis1 onpefiesieHusi moTepb Hamopa B Tpy6ax guametrpom 100-
1200 MM

PucyHok B.3 - HomorpamMma fy1g1 onpefiejieHHs TONPaBOYHOro KoadpduuueHTa

PucyHok B.4 - HomorpaMmMma Jj1g1 onpefiejieHHs TONPaBOYHOro KoadpduumueHTa

[NPUJIOXKEHHUE T (cnpaBoyHoe). HOMOT'PAMMA /114 ONIPEJEJIEHUA JUAMETPA
KAHAJIU3ALIMOHHOTO TPYEOIIPOBOJIA

Pucynok I'.1 - Homorpamma 151 onipe/iesieHusi AMaMeTpa KaHaJIM3alMOHHOTO Tpy6onpoBoaa

[TPUJIOXKEHHUE J. METOIUKA ITPOYHOCTHOI'O PACYETA TPYEOIIPOBO/IOB U3
MOJIMMEPHBIX MATEPUAJIOB ITPY TTOI3EMHOWM MTPOKJIAJIKE

[TPUJIO>KEHHUE E. AKT O IPOBEJEHMU BXOZJHOI'O KOHTPOJIA [TAPTUU TPYB U3
[TIOJIMMEPHBIX MATEPUAJIOB



