DeKTUPOBaHME U MOHTax TpybonpoBOAOB CUCTeM BOAOCHAbXeHMA M KaHaaM3auuMum M3 NOJIMMEPHbIX MaTepuanos. O6L
cn 40-102-2000

fpynna X21
CBOJA4 NPABWMJ1 NO NPOEKTUPOBAHWIO U CTPOUTEJIbCTBY

MPOEKTUPOBAHME U MOHTAX TPYBOMNPOBOAOB CUCTEM BOJOCHABXEHWUA
N KAHAJIM3AUMU U3 TNOJIMMEPHBIX MATEPWAJIOB

0bume TpeboBaHus

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

OKC 91.140.60
OKCTY 492000

NPEANCIIOBUE

1 PA3PABOTAH T[OCYAQPCTBEHHbIM MPOEKTHbIM, KOHCTPYKTOPCKUM WU
HAy4YHO-UCCNeA0BaTE/IbCKUM MHCTUTYTOM "CaHTexHUMnpoekT" npu yyacTtumu
FoCcyAapCTBEHHOr0 YHUTAPHOro nNpeanpuaTUa - Hay4yHO-UCC/efoBaTeNbCKOro
MHCTUTYTA MOCKOBCKOro cTpouTenbctBa (YN HUUMocCTpon), 3aKpbiTOro
aKuMoHepHoro  obuwectBa  "HMO CTponnonumep", FrocyaapCcTBEHHOro
npeanpuaTua - LeHTpa MeTOAONOrMM HOPMUPOBAHUA U CTAHAAPTU3ALUUKM B
cTpoutenbctBe (I'M UHC) u rpynnbl CNeuuasncTos

2 ONOBPEH W PEKOMEHAOBAH K MNpUMEHEHMI0 B KayeCcTBe HOPMAaTUBHOIO
LOKyMeHTa  CucTembl  HOPMATWUBHbIX LOKYMEHTOB B cTpouTenbCcTBe
nocTtaHoBneHueMm rocctpos Poccum ot 16.08.2000 r. N 80

OO0OBPEH ans npumeHeHuMA B CTpaHax CHI npoTokonom oT 17 maa 2000
r. N 17 MexrocyaapcTBeHHOM HAay4YHO-TeXHUYeCKOWn KoMmuccuen no
cTaHAapTu3aumm, TEXHUYECKOMY  HOPMMPOBAHMIO W cepTupmKaumnm B
cTtpoutenbctee (MHTKC)

3 B3AMEH CH 478-80
BBEAEHWE
HacToAwMin CBOA NpPaBW/ COAEPXUT YKa3aHMA MO MPOEKTUPOBAHUI U
pacyeTy cucTeMm TpybOMpOBOAOB HAPYKHOrO W BHYTPEHHEro BOAOCHabxeHus

N KaHam3aumm wu3 pr6 U3 NONUMEpPHbLIX MaTepunanos. BbiMmOJIHEHME 3TUX
YKa3aHuu obecneunT cobnwgeHne obsasaTenbHbIX Tpe6OBaHMM K HapPyXHbiM U

BHYTPEHHUM CUCTeMaM BOAOCHAbXeHUs W KaHaiaM3sauum, YCTaHOBJIEHHbIX
AencTeylowmMn CHuMN 2.04.01-85* "BHYTpeHHMA BOAOMNPOBOA WU KaHanusauus
34aHun",  CHuM 2.04.02-84* "BojoCHabxeHue. HapyXHble ceTtu n
coopyxeHua" u CHun 2.04.03-85 "KaHanusauus. HapyxHble ceTn MU
coopyxeHua" .

PeweHne BoOMpoca O MPUMEHEHWM  JAHHOMO  JOKYyMeHTa npwu

NpoeKTUpoBaHMM N CTpoOUTENbCTBE KOHKPETHbIX 34aHUA  W© coopyerMﬁ
OTHOCUTCA K KomMneTeHuuu HpOEKTHOﬁ nnn CTpOMTEﬂbHOﬁ opraHun3auunm. B
cny4vyae eCc/qin NPUHATO pellieHne o nNpuMeHeHUn HacToAlero AOKyMeHTa, BCe
YCTaAaHOBJ/1IeHHble B HeM nNpaBusia ABNAKNTCA obs3aTenbHbIMU. YacTunyHoe
ncnosb30BaHUe Tpe6OBaHMﬁ n npasun, npuneeneHHbIX B HacToAleM
AOKYyMeHTe, He AonyCcKaeTcAa.

B AaHHOM CBoje NpaBWI pacCMOTpeHbl obume BOMPOCH, Kacawuuecs
Tpy6b M3  pasnMuHbIX MNOJIMMEPHbIX  MaTepuasnos. YCTaHoB/eHb  obume
TpeboBaHMsa K copTamMeHTy Tpyb u cnocobam uUX cCoeAauMHEHUA, pPaACCMOTPEHbI
BOMPOChl MOHTaxa TpybonpoBOAOB, XpaHeHUA TPyb U TexXHUKU 6e30nmacHOCTH
npu MX MOHTaxe. TMpuBeseHbl METOAUKU TUAPABIMYECKOro pacyeTa CUCTeM
BOJOCHAbXeHNA M KaHanM3aumm, a TaKxe MPOYHOCTHOro pacyeTa HaMoPHbIX
M H6e3HanopHbIX TPyboONpoBOAOB MpU MNOA3EMHON NPOKJAAKe B IrpyHTe.

B pa3paboTke CBoAa MNpaBui MPUHUMANN Yy4yacTue: I0.H.CapruH,
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)eKTUPOBaHNE U MOHTaxX TpybonpoBOAOB CUCTEM BOAOCHAOXEHUA M KaHanM3auuu U3 MOJIMMEpHbIX MaTepuanos. 06l
A.4q.llapunoB (CaHTexXHUMNpoekT), A.B.Cnaakos, A.A.OTCTaBHOB (ryn
HUMMoccTpo), B.A.YCTwroe, B.C.PoMelKko, A.4.Jl106pomMbic/ioB, B.E.BYXWH,
N.0.naenoB (3A0 "HNO Ctponnonumep"), K.W.3anueB (AO "BHUUCT"),
B.Ajrnyxapes, B.M.soBbenb (rocctpon Poccun), N.C.Bacunbera arn
LUHC) .

1 OBJIACTb NMPUMEHEHKSA

HacToswun CBOA MNpaBWa PACNpPOCTPAHAETCA HA MNPOEeKTUPOBAHME W
MOHTaX CTPOAWMXCA U PEKOHCTPYUPYEMbIX CUCTEM BHYTPEHHUX U HAPYXHbIX
ceTen BOAOCHAOXEHUA U KaHANM3auUUKM U3 Tpyd U COEAUHUTENbHBIX AeTasnen
(nanee - Tpybbl) U3 MNOMUMEPHbIX MATEPUASIOB.

2 OBWMWE NOJIOXEHMSA

2.1 JaHHbIA AOKYMEHT BK/w4YaeT TpeboBaHusa, obume Ans BCex BUAOB
Tpyb6 M3 nonuMepHbIX MaTepuanoB. Crneuuduyeckuve TpeboBaHMA ANA  KAXAOIO
Buaa  TpybonpoBOAOB M3  MOJIUMEPHbLIX  MATepuanoB  NpPUBEAEHbI B
COOTBETCTBYWWWMX CBOAAX MNpaBUA.

2.2 pr6H, coeaunHuTeNbHblEe AeTann W 3J21eMeHTbl U3  NOJIMMEePHbIX
MaTepuanoB, npuMmeHAaemble B CUCTeMax BOJOCHAbXeHUA wu KaHain3auum,
YNNOTHUTENbHble MaTepwuanol, BewecTBa AN1A CMa3KW, Knem . np. AOJIXHbI
UMeTb cepTudukaTbl WIM TexHuyeckue cCBueTenbCcTBa, a Aansd cncTem
BOAOCHabxeHus - rmrmeHnyeckue 3aKnw4yeHuna foccaHsnunaHaa3opa
MnH3apaBa Poccum.

2.3  XapaKTepucTuku HEeKOTOpPbIX NnoJIMMePHbIX MaTepuanos,
npuMeHsieMblX ANS NPOU3BOACTBA  TPyD WM coeaAMHWUTENbHbIX  AeTanew,
npuBeaeHsl B MPUIOXEHUN A.

2.4 NepeyeHb HOPMATUBHBIX AOKYMEHTOB, HAa KOTOpble AAHbl CCbUIKM B
CBoje npaBun, NpuMBeAeH B NPUIOKEHUU b.

3 NPOEKTUPOBAHUE BHYTPEHHWX BOAOMPOBOAHbIX CETEMW
3.1 obume TpeboBaHUA

3.1.1 Buibop MaTepuana Tpyb ANA CUCTEM XONOAHOIO W TOpPSAYEro
BOJOCHAbXeHUA cneayeT MPOU3BOAUTbL C YYeTOM HA3HAYEHUA U  YCJI0BUN
paboTbl TpybonpoBOAOB, TeMmnepaTypbl TPaHCNOPTUPYeMOM BOAbl, a TaKxe
cpoka cnyx6bel TpybonpoBomos, PYKOBOACTBYACb OTAEMbHbIMM  CBOAAMMU
npaBun Ha MNPOEKTUPOBAHME M MOHTaX  TexX WIM WHbIX BUAOB  Tpyb
TpybONpPOBOAHbIX CUCTEM.

3.1.2 Tpybbl 1 coeaMHUTEesNbHbIE JAeTann U3 MOJIMMEPHBIX MaTepuasos,
npefHa3HavyeHHble AN XO3SNCTBEHHO-NMUTLEBOIr0 BOAOCHAbXeHUs , JLOJIXHbI
MMeTb B MapKupoBKe cnioBo "'MuTbeBasn”.

3.2 Knaccudukaums
3.2.1 Tun Tpyb un coeauMHuTenbHbLIX JAeTanen (3a UCKJIIOYeHneM

M3rOoTOB/IEHHbIX U3 CTekJonaacTuka) Ans BoagonpoesoaoB XOﬂOAHOﬁV BOJbl
onpependeTcd no HOMMHAJZIbHOMY JAaBJieHUI B COOTBEeTCTBUU C Tabnvuen 1.

Tabnmua 1
- - +
Tun Tpyobbl HoMMHanbHoe gaBneHve no MOCT
29324, Mna

- - +
Nerkum n 0,25

o i ettt +
CpeaHenerkum CJi 0,4
- - +



DEKTUPOBAaHME N MOHTAX pr6OI'IpOBO,£I,OB CUCTeM BOAOCHAbXeHUA M KaHanMsauuum us NOJIMMEpPHbLIX MaTepunasioB. 06l

CpeaHun C 0,6
o et ettt +
Taxenvin T 1,0
- - +
1,6
+
ocoboTaxensin OT 2,0
+
2,5
e ittt e et ettt +

HanopHble Tpybbl M3 CTeKNONIAaCTUKOB MNOAPA3AENANTCA Ha Tpu Tuna
Nno HOMMHaAJ/bHOMY AaBneHuw - 0,6; 1,6 n 2,5 MNa.

3a HOMMHa/bHLIA AMaMeTp TpyboONpoBOAOB, M3rOTAaB/IMBAEMbIX METOAOM

DKCTPY3UM, TNPUHAT HAPYXHbI AuameTp. [Ana  Tpyb,  M3roTaBAMBaEMbIX
MeTO10M HaMOTKM (Hanpumep, CTeKNoNNacTUKOBbIE "
6a3anbTONNACTUKOBbIE) , 3a HOMMHA/IbHLIA AMAMETP MPUHAT  BHYTPEHHUN
anameTp.

NpumeyaHue - HOMUHANbHOE AABJIEHME - 3TO MNOCTOSAHHOE BHYTpeHHee

n3bbITOYHOE AaBfeHWe BOAbl, KOTopoe Tpybbl U COEAUHUTESNIbHble AeTanun
MOIYT BbIAEPXMBATb B TeyeHMe BCero cpoka akcnnyatauum (50 neTt) npwm
TemnepaTtype Boapl 20 °C.

3.2.2 HanopHble TpyObl M3 MOJMIMMEPHbLIX MaTepuasioB U UX COeAUHEHWUS ,
npumeHsiemble AN BHYTPEHHEro BOAOMNPOBOAA ropsAvYen BOAbl, AOJIXHbI ObITb
pacCcYMTaHbl HA YC/NOBUS MNOCTOSHHOrO BO3AENCTBUSA TemnepaTypbl BoAbl 75
°C N pacyeTHOro nepmoga 3KChjyaTauuMm He MeHee 25 net.

3.2.3 Knaccudmkaums HamnopHbIX TPyb MOXeT NMPOM3BOAUTLCHA TaKxe no
nokasatenw "SDR" W no cepuam "S". OnpeaeneHne 3TUX MNokKasaTenen
npuBefeHO B MPWIOXEHUN A.

3.3 Buasl U cnocobel coeauHeHus Tpyb

3.3.1 HanopHsle Tpyb6bI, npegHasHayeHHole  Ans BHYTpPEHHUX
BOAOMNPOBOAOB, JAOJIXHbl COEAMHATHCA B 3aBUCUMOCTM OT BUAA MOJIMMEPHOIO
MaTepuana:

- Ha cBapke BpacTpyb (nonnaTuneHoBble, NoIMNpPONUIEHOBbIE,

nonubyTeHoBble U Ap.);

- Ha knew BpacTpyd (NOAUBUHUAXIOPUAHbIE, CTeKnonnacTUKoBbIe,
6a3anbTONNacTUKOBbIE U AP.);

- MexaHW4yeCKMM nyTeM C  NOMOWbKW pPa3beMHbIX U  Hepa3beMHbIX
COeAUHUTENbHBIX AeTanen (MeTannonosumepHole, '"CcuMToro'" noAnaTUNAEHA W
Ap.).

3.3.2 Crnocobbl coeaMHeHWs NACTMAcCOBbLIX Tpyb, CoeAMHUTENbHbIX
jeTanen M apmaTypbl U MecTa WX pPacnosiOKeHWs YCTaHaB/IMBAWTCA MPOEKTOM
B 3aBUCUMOCTMU OT:

- Ha3HauyeHus TpybonpoBoaa;

- CBOWCTB MaTepuana;

- BuMAA, HOMEHKJATYypbl U pa3MmMepoB Tpyb, COeAMHUTENbHbLIX AeTanen u
apMaTypbl;

- pabouyero aaeneHus U TeMmnepaTypbl TPAHCMOPTUPYEMON BOAbI;
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- Bhnaa U CBOUCTB TpaHCNnopTunpyemoro BellecTBa,

- HOpPMATMBHOIO Cpoka cnyxbbl TpybonpoBoaa;

- cnocoba npoknagku TpybonpoBoga M YCNOBUA  BbINOJNIHEHMSA
CTPOUTENbHO-MOHTAXHbIX paboT;

- TeMmnepaTypbl OKPYXawlWehn cpembl;
- MJIAHUPOBOYHLIX PELIEHUN .

3.3.3 Bua coeauvHeHus creayeT MpuvHMMaTb M3 YC/IoBUA obecnevyeHus
repMeTUYHOCTU M MPOYHOCTUM TpybonpoBoaa Ha BeCb MPOEKTUPYEMbIN CPOK
3KCnayaTauMm, a TaKke TEeXHOJIOFMYHOCTU NPpU  MOHTaXe U BO3MOXHOCTMU
peMoHTa TpybonpoBoaa.

3.3.4 Pa3bemHble  coeaMHeHWUs  MpeaycMaTpuBawTCA B MecTax
YCTAHOBKM Ha TpybonpoBoae apMaTypbl M NPUCOEAMHEHUS K 0BOpYyAOBaHMI0 U
AN BO3MOXHOCTWM JeMoHTaxa  3JieMeHTOB TpybonpoBosga B npouecce
dKCnayaTauuu. 3TU COeAUHEHUA AOJIXHbl ObiITb pacnosioxeHbl B MecTax,
JOCTYMHbLIX AN OCMOTpa U pPeMoHTa.

3.3.5 CoeauHeHue Tpyb6 M3 pPA3HOPOAHbLIX  HECKAeUBaWWWUXCA WU
HECBApMBAWWMXCA MOAMDULMPOBAHHBIX M KOMMO3MULMOHHBIX MOSIMME PHBIX
MaTepuanoB OCYWIeCTBAAETCA C TMOMOWbK  MeXaHWYeCKUX  COeAUHEHWN,
KOHCTPYKUMUA U TEXHONOrUsA MNPUMEHEHUS KOTOPbIX YCTaHaBAMBAWTCA MO
AAHHbIM UX W3rOTOBMTENEeW U NOCTABWWMKOB AJIA KOHKPETHOro MNOJIMMEPHOro
maTepuana.

3.3.6 MeTannmMyeckue pertasm COeAVHEHUN [OJIXHbl OblITb M3TOTOBJIEHDI
M3 KOPPO3MOHHO-CTOMKOIrO MaTepuana.

3.3.7 Cpok cnyxbbl CcoeAMHEHWA [ONKEeH COOTBEeTCTBOBATb  CPOKY
cnyx6bl Tpy6.

3.4 Npoknaaka TpybonpoBoaoB

3.4.1 TpaccupoBka TpybonpoBOAOE BOAONPOBOAA MNPOM3BOANTCA  C
yyeToM ¢m3nyeckmx (XMMMYECKMX) W MexaHMYyeCKUx CBOWCTB MaTepuana
Tpyb M cnocoboB uMX coeaMHEHMSs U TpeboBaHMM, YKa3aHHbIX B  CHMUI
2.04.01.

Npu MOHTaxe Tpyb HAa CBapke MOXHO MNPUMEHATb TPAAULMUOHHbBIE CXEMb
NPOKNaAKN BOJAONPOBOJAOB - KOJiblLeBble U TYNUKOBbIE, MNPU COeauHeHun Tpyb
C MOMOUbK COEAUHUTENbHLIX AeTanel CUCTeMbl PEKOMEHAYETCS BbINOJIHATb C
NPUMEHEeHNEM KOMNIEKTOPHbIX Y3/I0B C pa3MelleHMeM B HUX 3amnopHoOW M
perynupywuen apMaTypbl, Y3/J0B NPUCOEAMHEHUA Y4acTKOB TpybonpoBoaoB W
npubopoB y4yeTa KONMYECTBA U pacxoAa BOAbI.

3.4.2 TpybonpoBoabl, Kak MpPaBuio, [AO/XHbl MPOKNAAbIBATLCA CKPbLITO
(B waxTax, wrpobax M T.A.). OTKpbiITaa npoknagka TpybonpoBoaos
pa3pewaeTcs B MecTax NoABoja BoAbl K BoAopa3bopHoM apmaType, a Takxe
B MeCTax, rAe WUCKJWYEeHbl UX MexaHU4yecKue MNoBpexXieHus .

NMpoknaapiBaTb TPybONpoBOAbl MOA MEpPeKpbiTUEM MOABASIbHLIX MOMELWEHWUN
cnepyeT TONbKO B Tex CAy4dyasx, Korga npepycmoTpeHa 3aumuta  OT
MeXaHUYECKUX MOBPEXAEHUN.

Mpyv ropuv3oHTaNbHOM MNPOKNAAKE YYaCTKM BOAOMNPOBOAHbIX JIMHUA U3
NnacTMaccoBbix Tpyb  cneayeT npoKAaAplBaTb  Bbllle  KaHa/NM3aLMOHHBIX
TpybonpoBosoB. T[pu  HEBO3MOXHOCTM  obecneuymTb  NPOKNAAKY Bbllle
KaHann3auMoHHOro  Tpybonpoeoaa,  TpaHCNoOpTUpYyLEro arpeccuBHsble,
TOKCMYHble, MaxyyMe XMAKOCTU, BOAOMNPOBOA CjlelyeT MNPOeKTUPOBATb U3
Tpyb6 TONbKO CO CBapHbIMA WAU K/I€EBbIMU COEAMHEHUSAMU.

3.4.3 TMpu nNpoeKTUpPOBaAHUU TpybonpoBoaoB cneayeT NOMIHOCTbK
MCNoJib30BaTb KOMMEHCHpPYHLLYH CnocobHoCTb Tpybonpoeoaa. 370
JOCTUraeTcs NyTem Bblbopa pauMOHaNIbHOW CXEMbl MPOKJAAAKU U MPaBWUIbHbIM
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pa3meweHneM HenoABWXHBIX oOMop, Aensumx TpybonpoBos Ha  y4vyacTKw,
TeMmnepaTypHas AedopMauMsi KOTOPbIX MPOMCXOAMT HE3aBUCMMO OAMH  OT
APYroro u BOCMPUHMMAeTCs KOMMeHCUpyowMMn 3nemeHTamm TpybonpoBoaa.

Pa3MelweHne onop nNpom3BOAAT B cnep.ylomeﬁ nocnepoBaTe/ibHOCTHU:

- Ha cxeme TpybonpoBOAOB  Hame4vawT  MecTa  PacnosioOKeHuA
HeNOABWXHBIX OMOP C YYETOM KOMMEHCAUUW TeMmMnepaTypHbIX U3MEHEHWUA  AJIUHbI
Tpyb 3nemeHTamu Tpybonpoeoaa;

- MPOBEPAT pPacyeToM KOMMEHCUPYIUYH CNOCOBHOCTb YYaCTKOB;
- HameyawT pacnosioXeHWe CKOMb3AWMX WM HEMNOABMXHBIX OMop.

B Tex cNyvyasx Korpa TemnepaTypHble U3MeHeHUs ANuHbl TpybonpoBoaa
NPeBbIlANT KOMMNEHCUPYWLYHw  CNOCOBHOCTb €ero  3JIEMEHTOB, Ha  HeMm
HeObXOAMMO YCTAHOBUTb [AOMONIHUTENbHBIN KOMMNEHCcaTop, Kak  npaBwio,
nocepeanHe Mexay HeNoOABWXHbIMA OMOPaMM.

MpM paccTaHOBKe onop clieayeT YyuyuThiBaTb, YTO MepemelleHne Tpyobbl
B MNJOCKOCTU, NepneHAMKYNSAPHOM OCU Tpybbl, OrpaHMYMBaeTCs pPaCCTOSHUEM
OT NMOBEPXHOCTU JO CTEHbI.

3.4.4 3anopHasn " BoAOpa3bopHas apmaTypa LOJIKHA UmMeTb
HENOABMXHOE KpenjieHne K CTPOUTE/IbHbIM KOHCTPYKUMAM ANs TOro, 4Tobbl
yCuUnua, BO3HUKAwWWe nNpu nNojsb30BaHUM apmMaTypoun, He nepepaBasnCb Ha
Tpy6bl.

3anopHyw apMaTypy AvameTpoM A0 32 MM C KOpPNyCOM M3  MNOJIUMEPHbIX
MaTepuanoB AOMYyCKAaeTCA yCTaHaBAMBaTb 6e3 KpensieHus K CTPOUTESbHbIM

KOHCTPYKUMAM.
3.4.5 PaccTosHMe npuM  napaanenbHoM  NpoKNagke U MeXAY
nepecekawummmca  TpybonpoBoaamu, BbIMO/THEHHbIMM n3 MOJIMME PHBIX

mMaTepuanoB, M TpybonpoBoAaMu, BbIMOJHEHHbIMM W3 APYrUX MAaTepuanos, B
TOM 4MCNne CTajlbHbIMK, persiaMeHTUMPYeTCsA HOPMATUBHLIMA [AOKYMEHTaMU.

3.4.6 CkpblTas npoknagka B 6opo3gax ©“  wTpobax  AONIXHA
obecneunBaTb BO3MOKHOCTb  KOMNeHCauuu _AedhopMauun  NNACTMACCOBbIX
TpybonpoBoaoB 6e3 MexaHWYEeCKUX MOBPEXAEHWUNA MX D/IEMEHTOB.

3.4.7 nNpn cbopke tnaHueBbIX  COeAUHEHUN TpybonpoBoaoB
3anpeuaeTcsa ycTpaHeHue nepekoca naHues nytem HepaBHOMEPHOT 0
HaTArMBaHUA BONTOB M YyCTpaHeHWe 3a30pOB Mexay GnaHuamm npu  MOMOLIM
KJIMHOBbLIX MPOKNAAOK W Wwanb.

3.4.8 Mpu CKpbITOA npoknagke  TpybonpoBOAOB W3  MOJIMMEPHbIX
MAaTepuasoB BHYTPEHHAA TMNOBEPXHOCTb 6OPO3A WAM KAHANOB He A0JIXKHA
UMeTb TBEePAbIX OCTPbIX BbLICTYMOB.

3.4.9 Npu cbopke pe3bboBbIX COeAMHEHWA AonxHA 6biITb  cobniaeHa
COOCHOCTb MeTa//IMYeCKUX U MNacCTMACCOBbIX TPyb U AeTanen. TOBEPXHOCTb
pe3bbbl geTanu AonxHa ObITb POBHOW, YUCTOM U He3 3ayceHueB.

3.5 ruapaBnnyeckuit pacuyeT TpybonpoBoAoOB

3.5.1 BennuunHa Hanopa , Heobxoaumas ans noaauu BOAbI
notpebutenw, onpepenseTcs no thopmyne

€D)

rae - yAenbHble MOoTepu Hamopa npu TemnepaType Boabl , °C  (noTepu
Hanopa Ha eAuHWULY ANWHB TpybonpoBoaa), M/M;

- AJIVHA y4yacTKa TpybonpoBoaa, M;

- MoTepu Hanopa B CTbIKOBbIX COEAUHEHUAX U B  MECTHbIX
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conpoTuBieHNAxX, M;

- reomeTpumyeckas BbicoTa (OTMeTKa  CaMOW  BbICOKOW  TOYKM
pacyeTHoro ydacTtka TpybonpoBosa), M;

- cBOobOAHbLIN Hamop Ha wu3nMBe w3  TpybonpoBoaa, M (ans
CAHUTAPHO-TEXHUYECKUX NPUOOPOB MNPUHUMAETCA MO MNPUIOXEeHU 2  CHuN
2.04.0D).

MpuMmeyaHue - JlonyckaeTcsa MNpuHUMATL paBHon 20-30%

3.5.2 MoTepu Hanopa Ha eauHWUY AvHbl  Tpybonpoeoaa 6e3 yuerta
rMApPaB/IMY4ECKOro  COMPOTUBJIEHUS CTbIKOBbIX COeANHEHUN cneayeTt
onpepenaTb no ¢opmyne

(2)

rae -  KO3OOUUMEHT  IMAPABAIMYECKOrOo  COMPOTWMB/IEHUS  NO ANnHe
TpybonpoBoaa;

- CpejHsil CKOpPOCTb ABMXEHWUS BOAbl, M/C;
- yCKOpeHue cBObOAHOro najgeHus, Mm/c;
- pacuyeTHbn (BHYTpPeHHWUI) aAnameTp TpybonpoBoaa, M.
Ko3(phUUMEHT FMAPABAMYECKOrO COMPOTUBJIEHUA ClepyeT oOnpeaenaTb
no gopmyne
(3)
rae - 4YUC/o noaobus pexMMoB TeYeHWUS BOJbl;
- yucno PerHonbaca (akTuyeckoe;

- KO3(pMUMEHT SKBUBANIEHTHOM WEpPOXOBATOCTU, M, MPUBOAUTCA B
OTAeNnbHbIX CBOAAX NpaBua, HO He meHee 0,00001 m.

umncno noaobus pPeXUMOB Te4YeHUs BOAbl oOnpeaenawT no (opmyne

(4)

(npyn >2 cneapyeT npuvHMMaTb =2). ®aKTUYeCKOe YUCNOo PenHonbaca
onpejenseTcsa no gopmyne

)
(5
roe - Ko3hdUUMEeHT KUHEeMaTU4YeCKOW BA3KOCTWU BOAbl, M/C.

Uncno PelHoONbACA, COOTBETCTBYWIUEe HA4yasy KBaApaTUYHOM obnacTtu
ruapaBavyecknx ConpoTUBEHUN npu TypOyNneHTHOM  ABUXEHUU BOAbI,
onpepenseTcsa no gopmyne

(6)

3.5.3 [N18 OpMEHTUPOBOYHLIX PACYETOB MO BbILENPUBEAEHHBIM (hOpMysiaMm
MOXHO MCMNOMb30BaTb HOMOrpPaMMbl, MPUBEAEHHbIE B MPUIOXKEHUN B.

Homorpammbl HA puc.B.1l u B.2 npeaHa3HayeHbol AN oOnpeaeneHus
yAenbHbIX NOTepb Hanopa Ha TPpeHue npu  TPAHCMNOPTUMPOBAHUM  BOABI C
TemnepaTtypou 10 °C.

Mo Homorpammam Ha puc. B.3 wun B.4 onpeaensetrca MNONPABOYHbLIN
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Ko3hpuumeHT K BenmumHe 1000, ecnm TemnepaTtypa BOApl oOTaAMvyHa oT 10
°C.

3.6 Onopbl U KpensieHus

3.6.1 B MecTax npoxoja 4Yepe3 CTpPoOuUTEsSibHble KOHCTPYKUUU Tpybbl 13
NONUMEPHbIX MaTepuanoB HeobXoAMMO npoknaabiBaTb B Uib3ax. AnnHa
FMAb3bl AOJIXHA MNPEBLIWATH TONWWMHY CTPOUTENbHOM KOHCTPYKUMM HA  TOJWMHY
CTPOMTENbHLIX OTAENOYHbBIX MaTepuasnos, a HaA NOBEpPXHOCTbO  nona
BO3BbIATbCA HAa 20 MM. PacnosioxeHune CTbiIKOB Tpyb6 B Trwuab3ax  He
JonyckaeTcs.

3.6.2 Ans TpybonpoBOAOB W3 MNOJIMMEPHbIX MATEPUASIOB MPUMEHANTCA
NoABMXHblE OMOpbl, AOMyCKawlume nepemelleHMe Tpyb B 0CeBOM HanpaBieHuw,
M HenoABUXHble OMOpbl, He AONyCKawWwMe TaKUX NepeMeleHun .

3.6.3 HenoaBWXHble onopbl HA Tpybax creayeT BLIMNOJHATL C  MOMOLUWbIO
NPUBApeHHbIX AN NpuKNeeHHsiX (B 3aBUCUMOCTM OT MaTepuana Tpyb) K
Teny Tpybbl ynopHbix Koneu, MyhT - ans Tpyb amametpom Ao 160 mMm  unu
CerMeHToB - And Tpyb AuameTpom 6onbuwe 160 MM.

MpuMepbl PACCTAHOBKM OMNOpP MNpuUBeAEeHbl HA PUCYHKe 1.
PUCYHOK 1 - MpuMepbl pacCTaHOBKW HEMOABWXHbLIX OMOpP

HenoaBuxHoe KpenjeHue TpybonpoBoAa Ha onope nyTeM CxXaTus TpPyoOb
He ponyckaeTcs.

B KayecTBe MNOABWXHbIX OMNOpP cCleAyeT MPUMEHATb MNOABECHbIE  OMOopbl
WU XOMYTbl, BbIMOJIHEHHbBIE W3 MeTaasa WAM NOJAUMMEPHOro  MaTepuana,
BHYTPEHHUA AMaMeTP KOTOpbIX AonxeH 6biTb Ha 1-3 mMm  (Cc yyeTom
NPOKNaAKMW U TennoBOro  pacuwmpeHus) 6onblle  HAapyxXHOro  auvameTpa
MOHTUpYyeMoro TpybonpoBojaa.

Mexay pr6OI'IpOBO£I,OM n MeTauinyeCKnMMm XOMYyTOM cClieayeT nomMeuwaTb
NMPOKNAaAKY U3 MACKOro wmatepuana. lWupuHa nNpoKNaAKu AONKHA NpPEeBbILATb
WMPUHY XOMyTa He MeHee 4eM Ha 2 MM.

3.6.4 PacCTaHOBKY HEMNOABWXHbIX OMNOp CleAyeT MNpuHUMaTb TaKou,
uyTobbl TemnepaTypHble M3MEeHeHWA AJMHbI  Y4aCTKOB TpybonpoBOAOB  He
NPeBbIWAN UX KOMMNEHCUPYIOLWYI CNOCOBHOCTL.

3.6.5 TMpu HEBO3MOXHOCTW YCTAHOBKW KpemJieHWn Ha  pacyeTHOM
PACCTOSAHUN MO KOHCTPYKTUBHbIM COOBpaxeHUsM TpybonpoBoAbl AoNnycKaeTcs
npoknajbiBaTb Ha CMNJIOWHOM OCHOBAaHWUU.

3.6.6 [JnvHa He3akpenJieHHbIX [OpU3OHTaNbHLIX TpybonpoBOAOB B
MecTax MOBOPOTOB W MNPUCOEAUHEHUA UX K npubopam, obopyaoBaHuio,
tnaHUeBbIM COeAMHEHMSM He AOoNxHA npeBbiwaTb 0,5 m (pucyHok 2).

PUCYHOK 2 - Mpoknaaka TpybonpoBOAOB B WwaxTax

3.6.7 3aaenky wtpob, KopoboB, OTBepCTUi B MEXAY 3 TaXHbIX
nepeKkpbeiTUAX U CTeHaxX cJieiyeT BbINOMHATb MOC/Te OKOHYaHus Bcex paboT
MO MOHTAxXy W WUCMbITAHUW TPYbHONPOBOALOB.

3.7 KomneHcauus TemnepaTypHOro yanuvHeHus TpybonpoBoAOB

3.7.1 Npy NpoeKkTUpPOBaHUN U MOHTaxe TpPybOONPOBOAOB M3  MOJIMMEPHbBIX
MaTepuanon HeObXOAMMO  Y4YUTBIBATH 3HauyuTenbHblE TemnepaTypHble
M3MEHEeHUA AJIMHb U MPUHUMATb COOTBETCTBYHIME Mepbl MO UX KOMMEeHCauuu.

3.7.2 BennunHy TemnepaTypHOro u3MeHeHMs JAnuHbl  TpybonpoBoaa
onpeaenawT no ¢opmyne

7)
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)eKTUPOBaHME U MOHTaX TpPybonpoBOAOB CUCTEM BOAOCHAbGXeHMA U KaHanu3auuuv M3 MNOJIUMEpPHbIX MaTepuanos. 06l
rae - Ko3(gduuMeHT TennoBOro /SIMHEMHOrO pacwMpeHus maTepuana Tpyb6l,

- pa3HOCTb MexAy MaKCUMaJibHOW U MWHUMaJIbHOW TemnepaTypamu
TpybonpoBoaa;

- ANvHA TpybonpoBoaa, M.
3.7.3 NpoaonbHble ycwunua , BO3HUKawwve B Tpybonposose  npwu

M3MEHEeHMM TemnepaTypbl, 6e3  yyeTa  KOMMeHcauLuu TemnepaTypHbIX
aehopMaumin onpeaenswT no Gopmyne

(8)
roe - MoAaynb ynpyrocTtu maTepuana Tpybsl, MMa;
- naowasb NONepeyvyHoro CeyvyeHust CTEHKU Tpybbl, M.
TeMmnepaTypHble HanpsaxeHUs  HeobXoAMMO  y4MTbIBATbL B niobom
3aKpensieHHOM y4yacTKe Tpybonpoeoaa npu nwbol AnvHe ydacTka.
3.7.4 OCHOBHbIMA  KOMMEHCUPYKWWUMW  DJeMeHTaMu Tpybonpoeoaa

ABNANTCA OTBOJAbI, nNeTseobpa3Hble, T[-obpa3Hbie, CUNbHOHHBIE U JApyrue
BUAbl KOMMNEHCATOPOB.

3.7.5 KomMmneHcupytuwas cnocobHoCcTb oOTBOAA noag  yrjiom 90°
onpepenseTcsa no gopmyne

@
rae - MakCMManbHO AoNyCcTUMMOE NpoAOoJ/ibHOE nepeMeleHune pr6OHpOBOAa
OT AencTBuA TemnepaTypbl, KOTOpOe MOXeT 6bITb KOMNeHCnpoBaHO OTBOAOM,

M;

- AVHa npunerawuero K OTBOAY MpAMOro yvyacTka Tpybonposoaa
[0 NOABWXHOMN OMOPbI, M;

paauyc m3ruba oTBoAa, M;

HapyXHbI AnameTp Tpyb, M;

pacyeTHas MPOYHOCTbL, MMa;

MOAY/Nb YNpyrocTu, MMa.

CxeMbl FHYTOro OTBOJA WU KOMMeHcaTopa nNokKa3aHbl Ha pPUCYHKe 3.
a - oTBoA; 6 - KomneHcaTop

PUCYHOK 3 - CxXeMbl FHYTOro oTBoJa W KoMMeHcaTopa

3.7.6 KomneHcupywwas crnocobHocTb [M-obpa3Horo  KomneHcaTopa
onpegenseTca no gopmyne

; (10)
rape - MakCuMManbHO AONyCTUMMOE NpoAOoJ/ibHOE nepeMeleHune TDY6OHpOBOAa
oT nAencTteua TeMmnepaTypbl, KOToOpoe MoOXeT 6bITb BOCNPUHATO

KOMNeHCaTopoM, M;
- BblJIET KOoMMneHcaTopa, M;
- paanyc um3rnba oTeoA0B KoOMneHcaTopa, M;

- AJIMHA NpPAMOIro y4aCTKa KoMMneHcaTopa, M;
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- HapyxXHblh AvameTp Tpybbl, M;

- AonyckKaemoe HanpaxeHune wu3 ycnosmﬁ ANUTEeNbHON npo4yHocCTH,

MMa.

3.7.7 MakCuMasibHO AONYyCTUMOE PACCTOSSHME OT OCKU KOMMeHcaTopa Ao
OCM HenoaBuXHOM onopbl TpybonpoBoga , CM, JO/KHO BbIMMCAATHCA NO
thopmyne

1D

3.7.8 PaccTosHMe OT_ocu Tpybel OTBOAQ A0 OCM  YCTaHOBKM
CKonb3suen onopbl (PUCYHOK 4) cneayeT MPUHUMATb PaBHbIM

(12)
roe - ko3hduumeHT, onpenensembld MPOYHOCTHbIMU M YNPYruMM CBOWUCTBAMMU
nonMMepHoOro maTepuana Tpyb no dopmyne

’ (13)

- pacyeTHas MPOYHOCTb MaTepuana Tpybsl, MNa.
a - Ha oTBoge; 6 - Ha TPOMHWKOBOM OTBETBJIEHUU
PUCYHOK 4 - CxeMbl pacnosioXeHus onop

3.7.9 B  HeobxoAuMbIX  Cny4yasx  KOMMeHCupywwas  CnocobHoCTb
TpybonpoBoAOB MOXeT OblTh MOBbllleHA 3a CYeT BBEAEHUS  AOMNOJIHUTENbHbIX
NMOBOPOTOB, CMNYCKOB M MOAbLEMOB.

3.7.10 KomneHcaumsa TenJoOBOro JIMHEMHOrO YAJAMHEHUA Tpyb m3
NoSIMEPHbIX MaTepuasoB MoxeT obecneymBaTbCA MPOAOSIbHbIM W3rMOBOM Mpwu
yknagke ux B Buae '"3menkn" Ha onope, WMpPMHA KOTOPOM  AOJIKHA
JONMyCKaTb BO3MOXHOCTb M3rmuba TpybonpoBoaa npu nepenaje TemnepaTyp.

3.7.11 Npyu HeobXoAMMOCTU YBENIMYEHUS KOMMEHCUPYWLWEA CMOCOBHOCTHU
M-, Z- w” MN-o0bpa3HbiX 3/1eMeHTOB TpybOMpOBOAOB MNPUMEHAKT  MeToj
"pacTaxkn" (npeaBapuTesibHOE HaMpsXeHWe) Mpu MOHTaxe Tpybonposoaa.

3.8 TennoBas u3onauuMs TpybonpoBoAOB

3.8.1 TpybonpoBoasl A4 ropsyen BOAbI (kpoMe noABOAOK K
BOAOpPa3bopHbIM Mpubopam) U3 NOAUMEPHbIX TPYD AONMXHbI MMETb TEnJIoBYK
N30NAUMI0.

3.8.2 TennoByw u3onsuMw TpybonpoBOAOB onpenenswoT pacuyeToMm
cornacHo CHun 2.04.14. KoadghuumeHT TennonpoBOAHOCTHU mMaTepuana
JonxeH bbb He bonee 0,05 BT/(M-°C), HO nNpu 3TOM TONMHA TeNJ0BOWM
M301AUUN AO0MXHA ObITb He MeHee 10 MM.

4 NMPOEKTUPOBAHUE BHYTPEHHEW KAHAJIM3AUMW U BOAOCTOKOB
4.1 obume TpeboBaHus
4.1.1 CucTembl  BHYTpPeHHeMn KaHanmsauuu 34aHuUN cneayeTt
npoekTUpoBaTh U3 KaHa/M3aLNOHHbIX Tpyb, PaCCUYUTAHHBIX Ha

TPAHCNOPTMPOBAHME CTOYHbIX BOA C MOCTOAHHOW TemnepaTypoW He Huxe 75
°C U KpaTKOBpPEMeHHO He MeHee 1 MUMH C TemnepaTypou He meHee 90 °C.

4.1.2 MpoekTuUpoBaHne cuUcTeMsl KaHanmsauum u3 Tpyb 7]
COEAMHUTENbHbLIX AeTalen U3  pas3fIMyHbIX  NOJIMMEPHbIX MATepuasios He
JonyckaeTcsa.

4.1.3 Cuctembl BHYTPEHHUX BOAOCTOKOB AN 34aHWMK BbicOTOM Ao 10 M
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JOMyCKaeTCs BbINONHATL W3 Oe3HanopHbiX Tpyb, npu 6Gonbwen  BbICOTE
3[aHUsA cnefyeT NMPUMEHSATb HamnopHble TPy6bl.

4.1.4 Tpybbl W3 MNOMUMEPHbIX MATEPUANOB AOJIXHbl ObiITb  MPOSIOXEHbI,
Kak MnpaBW/io, CKpbLITO - B lWaxTax, Kopobax, 6opo3gax v T.n.

B MecTtax BO3MOXHOIO MeXaHW4YecCcKoro noBpexaeHus Tpyb cnepyet
NPUMEHSATb TOJIbKO CKPLITYH MPOKIAALKY .

JloNyCKaeTCA OTKpbITas MPOKNaAKa KaHa/M3aUMOHHbIX W  BOAOCTOYHbIX
Tpybonpoeosoe B  noaBanax 34aHUN, He 060pyA0BaHHBIX noa
NPOM3BOACTBEHHbIE, CKNaACKMEe WUAM CAyxebHble mnomelleHUsa, Ha 4yeppakax MU
B CaHy3/aX 3AaHUM.

4.1.5 K MecTaM npoyYncTKM  TpybonpoBojoB U3 MOIMMEPHBIX
MaTepuanoB JonxeH 6biTb obecneyeH  nNerkun  JOCTyn  NOCPeACTBOM
YCTAHOBKM [ABEPOK, CbEMHbIX WWTOB, peweToK WU T.M.

4.2 Pa3mepbl Tpyb

JnameTpbl KaHaIM3auMOHHbLIX TPYO M COeAMHUTENbHbLIX AeTasnel  AOJIKHbI
6bITb YHUOUUMPOBAHLI MO HApPYXHOMY AuameTpy: 32, 40, 50, 75, 90, 110 wu
160 mMm. TonwmHa CTeHOK Tpyb M COeAMHUTENbHbIX AeTanen 3aBUCUT OT
BMAQ MOJIMMEPHOro  MaTepuana W  yKa3biBaeTCcs B COOTBETCTBYHWMUX
HOPMATUBHBIX AOKYMEHTaX.

4.3 Buapl U crnocobbl coeauHeHus Tpyb

4.3.1 Tpybonposoapl  ANA_ CACTeM  BHYTpEHHei KaHanusauuu
COEAMHANTCA C MOMOWbI PacTpybHbIX  COEAMHEHMW C  MCMNOJib30BaHUeM
YNIOTHUTENbHbIX Konel, a Ana Tpyb MBX - Takxe Ha Kielw.

4.3.2 dnaHueBble COeAMHEHUA WCMONb3YHNTCA B MecTax MepexoAd
TpybonpoBoja Ha YyryHHble WAM CTajibHble TPybbl MAM  ANs NOAK/YEHUS K
obopyaoBaHuio.

4.3.3 CoeAMHeHMEe OTBOAAWMX TPybOMNpPOBOAOB CO CTOAKAMWU HAANEXUT
NPOM3BOAUTbL Ha pacTpybe C YNNOTHUTENbHbIM KOMbLUOM. [puU COEAUHEHUU
rnagkux Tpyb Mexay cobow JonyckaeTcsa MpuUMEHeHWe  ABYXpacTpybOHbIX
MydT, npu 3TOM MydhThl HEOOXOAMMO 3aKpennaTb Ha onopax.

4.3.4 TnaAkue  KOHUbl YYTYHHbIX  AeTajnen (BbiINyCKM  Tpanos,
BOAOCTOYHbIE BOPOHKM WU T.M.) CleayeT  COeAMHATb C  Tpybamm  wu3
NOSIMMEPHBIX MATepuasoB COEAUHUTENbHBIMKU pPacTPybHbiMM naTpybkamm  C
YNNOTHUTENbHbBIMA KOMbLAMU WAM MaHXeTamu.

4.3.5 CoeauHeHMe TNAAKUX KOHLUOB  KAHAa/IM3ALMOHHbIX Tpyb U3
NOSIMMEPHBIX MAaTepuasoB C pacTpyboM UyryHHOW KaHa/JM3aUMOHHOW TpPy6bl
TOro Xe JuameTpa cCneayeT MNPOM3BOAMTbL C MNPUMEHEHMEM CheuuanbHbIX
YMIOTHUTE/bHbIX KOJel, WM MaHXeT.

4.4 Npoknaaka TpybonpoBoaos

4.4.1 Npu NpoKnagke KaHA/IM3aALUMOHHbIX CTOAKOB B  KOMMYHMKALLMOHHbIX
waxrtax, wrpobax, KaHanax M Kopobax orpaxaawwme KOHCTPYKLUUK,
obecneyuBawlume AOCTYNn B WAXTY, KOpob6 U T.M., AO/MKHbI 6GbITb  BbINOSHEHbI
B COOTBeTCTBMM cOo CHuM 2.04.01.

4.4.2 MecTa npoxoaa CTOAKOB u4epe3 MepekpbLiTua  AONyCKaeTCs
3a/enbiBaTh LLEMEHTHbIM PAaCTBOPOM HA BCHO TOJWWMHY MNepeKpbiTUA.

Mpu npoknaake Tpyb B MNepekpbiTuM  UX cheayeT  obepTbiBATH
rMApPoOu30NIALMOHHBIM MaTepuasiom b6e3 3a3opa.

4.4.3 TpybonpoBoapl He AOMXHbI MNPUMbIKATb BMIOTHYKW K MNOBEPXHOCTW

CTPOUTE/IbHBIX KOHCTPYKUMN. PaccTosAHMEe B CBeTYy Mexay Tpybamm mu
CTPOUTENbHBIMU KOHCTPYKUUAMU AONXKHO ObITb He MeHee 20 MM.
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4.4.4 KomneHcauus TemnepaTypHOro YAJMHEeHus TpybonpoBoaoB npwu
MCNONb30BAHUN CBAPHBIX U KJIeeBbIX COEAMHEHUA AOJIXHA obecneymBaTbCsA C
noMowbl  PACTPYOHbIX  COEAMHEHUM  C  YMJIOTHUTEbHbIMKU KoJibLLamu,
BCTAB/SE€MbIMU B OObIYHBIA WIN KOMMNEHCAUMOHHBIM (YASIMHEHHbIN) pacTpyb.

4.4.5 CnepyeT npeaycMaTpuBaTb XeCTKOe W NpoyHoe KpernseHue
CaHUTAPHbLIX NPUOOPOB K CTPOUTE/IbHbIM KOHCTPYKUMAM Oe3 nepepaun ycuaum
Ha TpybonpoBoabl.

4.5 rmapaBnMyeckun pacyeTt Tpybonposoaos

4.5.1 pOuameTp KaHa/IM3aUMOHHOIr 0 CTOofAKa paccunTbiBaeTCA Ha
NPoNyCcK pacYeTHOro pacxoAa BOAbl W3  YC/NOBUA YCTOMYMBOCTU MNPOTUB
CpblBAa ruapaBaMyecKkux 3aTBOPOB CaHUTAPHO-TEXHUYECKUX npubopos,
NPUCOEANHEHHbIX K 3TOMY CTOAKY. [puM 3TOM BeJMyYMHA paspexeHus,
BO3HMKaWWEro B CTOAKe, He JO0JIXHA MNpeBbilaTb MWHUMAbHOWM BbICOTI
ruapaBaMyecknx 3aTBOPOB.

Bce OTBOAHble  KaHa/lM3auWOHHble TpybonpoBoabl, Kak  npaBuno,
cneayeT pacCyuTbiBaTb TaK, YTObObl MPU paCYeTHOM PACXOAe CTOKOB OHMU
paboTann B 6e3HanopHoM pexume.

BOAOCTOYHbIe CTOSKM U COEAUHEHUS AONXKHbl  6bITb repMeTnyHsiMn  npu
AaB/1eHnn BOAbI, paBHOM BbICOTEe CTOAKaA, U NOPOYHbIMKA NMPU 3aCOpeHun wu
nepenosiHeHnn.

4.5.2 JonycTumas Be/MYMHA  pa3pexeHus B  BEHTWIMPYEMbIX W
HEBEHTU/IMPYEMbIX KaHa/IM3AUMOHHbIX CTOSAKAX He Jo/ikHa npesbwats 0,9,

rae - BbICOTA  HauMMeHblero n3 rMAPABIANYECKUX 3aTBOPOB
CaHUTAPHO-TEXHUYECKUX NPUBOPOB, MNPUCOEAUHEHHBIX K KaHa/lM3auUOHHOMY
CTOAKY.

4.5.3 BeNWYUHY pa3pexeHus B BEHTWIMPYEMOM  KaHA/M3aUUOHHOM
CTOfiKe c/efyeT onpefenatb no ¢opmyne

(14
rpe - Be/nvYunHa paspexeHna B CTOoAKe, MM BOA. CT.,;

- pacyeTHbI pacxoh CTOKOB, M/C;

yron npucoegmHeHnAa nos3TaxXHOro oreoja K CTOAKY, rpaaj.;

anameTp cTtodka (BHYTPEHHUN), M;

AnaMeTp MNOo3TaXHOro oTeoja, M,

paboyas BblICOTA CTOsiKa, M.
MpumeyaHue - Mpu 90 cnepyeT npuHmumaTb 90.

4.5.4 BennunMHy pa3pexeHus B HEBEHTUINPYEeMOM KaHa/M3auUMOHHOM
CToAKe cfeayeT onpeaenatTb no (Gopmyne

(15)
rape - CKOpPOCTb BOAOBOBAymHOﬁ cmecu, M/C, KOTOpPYKH onpeanenanT no
thopmyne
’ (16)
rape - pacxon BO34AyXa, IXeKTunpyemoro (aneKaemoro) B CTOdAK

JBUXYIIMMUCA B HEM CBepxy BHU3 CTOKamu, M/C, onpenensertcs no topmyne
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17

- nJowajAb CeYeHUs CToAKa, M.
MpumeyaHne - CM. npumeyaHume Kk 4.5.3.

4.5.5 YKNOH camoTe4yHoro Tpybonpososa cneayeT onpeaensaTb Mo

thopmyne

’ (18)
rae - KO3(hUUNEHT rMAPAB/INYECKOr0 COMPOTUBJIEHUSA Tpybonposoaa
(kaHana);

CpelHSAs CKOPOCTb TeYyeHUs XUAKOCTU, M/C;

yCKopeHMe cB0obOAHOIrO najeHus, M/C;

rnMapaB/IMYeCcKUn paanyc noTokKa, M;

- be3pa3MepHbIi MOKa3aTeNlb CTEMNeHU, XapaKkTepusywwmi pexumm
TYpOYNEeHTHOr0O TeYeHUs XMAKOCTM - nepexoiHbii (< 2) WMAM  KBaApaTUYHbIN

(=2).
Mpyn >2 cnepyeT MNpUHUMATb =2.
(19
rae - 3MOMPUYECKUM Moka3laTeslb CTeneHu, 3aBUCAWMKA OT
;
(20)
2D
uncno PenHonbaca onpeaensawT no dopmyne
(22)
uncno PelHonbAca onpeaenawT no dopmyne
(23)
rae - Ko3hhMUMEHT KMHEMaTUYeCKOW BA3KOCTU XMAKOCTU, M/C. ans

OGbLITOBLIX CTOKOB cneayeT npuHumaTtb =1,49-10 m/c.
MpumeyaHne - CpelHAss CKOPOCTb TEYEHUS XUAKOCTUM TMPU  HENOJSIHOM
HanonHeHun Tpybonpoeoaa (KaHana) paBHa:
24)

roe - CpeAHAas CKOpPOCTb TeyeHUs XUAKOCTU NpU  MOJSIHOM  HaMoSIHEHUU
Tpybonposoaa, M/cC;

, - ruapaBnMyeckuMe pPaAWyCbl MPU HEMOJSIHOM U MOJIHOM  HAMOJIHEHMUU
TpybonpoBoaa, M.

4.5.6 Pacxoh XWAKOCTUM paBEeH:

(25)
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DeKTMpPOBaHME M MOHTax TpybonpoBOAOB CUCTEM BOAOCHAbXeHWs U KaHanu3auuu U3 MOJIUMEPHLIX MaTepuasnos. 06l
rae - JKMBOE CeyeHMe TMOoTOoKa  XKMAKOCTU MNpU [AaHHOM  HaMoJIHeHWUu
Tpybonposoga, M, KOTOpOe paBHO:

3HayeHusa , , , MNpeAcTaB/eHs B Tabnuue 2.
Tabnuua 2
o R T T o R +
HanonHeHue 3HayeHune OTHoOLWeHne
Tpybonposoaa rMApaBINYeCcKoro rMapaBInYecKkux
paavyca pasnycoB
o - e o e +
0,1 0,0635 0,2540 0,0409
o R e T o fmm +
0,2 0,1206 0,4824 0,1118
o - e o e +
0,3 0,1709 0,6836 0,1982
o R e T o fmm +
0,4 0,2142 0,8568 0,2934
o - e o e +
0,5 0,2500 1,0000 0,3927
o R e T o fmm +
0,6 0,2776 1,1104 0,4920
o - e o e +
0,7 0,2962 1,1848 0,5872
o R e T o fmm +
0,8 0,3042 1,2168 0,6736
o - e o e +
0,9 0,2980 1,1920 0,7445
o R e T o fmm +
1,0 0,2500 1,0000 0,7854
o - e o - et +

4.5.7 ImnameTp 6e3HanopHoro Tpybonposoaa B 3aBWCMMOCTM OT ero
HanosHeHNss M pacxoja CTOYHOW XMAKOCTM [AOMyCKaeTcsas onpeaenaTb Mo
HOMOIrpaMme npunoxeHusa I .

4.6 Onopbl U KpenneHus

4.6.1 KpenuTb TpybonpoBoapl KaHanM3auum M BHYTPEHHUX BOAOCTOKOB
HeobXoAMMO B MeCTax, YKa3aHHeliX B MpoekTe, cobnwaas cneayiwoume
TpeboBaHuA:

- KpernjieHus  [JO/KHbl  HanpaefnsTb  yCUAWsA, — BO3HMKalwMe  npw
YAJIMHEHMM TpybonpoBoga, B CTOPOHY  COEAMHEHWN, UCNONb3yeMbiX B
KayecTBe KOMMNEHCAaTOpPOB;

- KpenjeHusa cneayeT ycCTaHaBAMBaTb y pacTpyboe TpybonpoBoaoB;

- KpenfiieHuMa [AOSKHb 0becrneynTb YKAOH W COOCHOCTb  AeTasen
TpybonpoBooB;

- YCTaHOB/IEHHble Ha [1aAKoM KOHUe Tpybbl KpenseHus  AOJXHb
AONYCKATb pacyeTHble TemnepaTypHble yAaauHeHus Tpybonpoeoaa;

- paccTosiHMe Mexay KpensieHusmu Ans TpybonpoBOAOB AMaMeTpoM Ao
50 po 110 MM C COeAMHEHMSAMM Ha KOJbLAX AO/KHO MNPUHUMATbCA B
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DEKTUPOBAaHME N MOHTAX pr6OHpOBOAOB CUCTEeM BOAOCHAOXEHMA U KaHaAM3auum us NOIMMEPHBLIX MaTepunanos. 06l
3aBUCUMOCTHU OT MaTepuasia pr6H no COoOTBEeTCTBYHWLWEMY CBOAY nNpaBwui;

- Npn yCtTaHOBKEe erﬂﬂeHMﬁ Ha COEAMHUTENbHbLIX AeTansAX HeobxoAuMo
npeapycmaTpuBaTb paccToAaHue ana KoMneHcauuum TeMmnepaTypHOro
YANNHEeHUA. MNpu HEeBO3MOXHOCTU YCTAHOBKWU erﬂﬂeHMﬁ Ha COeAUHUTEsbHOM
AeTann cocejHue AeTann 3akKpennawnT XOMyTamu Ha paccToaHUAX,
o6ecneqMBamex yAnnHeHune COeAVHUTENbHOW AeTanu.

4.6.2 BepTuKalbHble  y4yacTKM  TpybonpoBoAa  AOMXHbI UMeTb
KpenneHus,  ycTaHaBAMBaeMble: noa pacTpybom; Ha naTpybkax,
MCNONb3YyeMbIX Ans MNPUCOeAUHEHUS K CeTM YHUTA30B U Tpanos. Ha

OTBOJAHbIX pr6ax OT r’nMapo3aTBOpPOB KpenieHna He YyCTaHaBJ/IMBAWT.

4.6.3 Nepea NpoKJaAKON TpPybonpoBOAOB W PACCTAHOBKOM KpenjeHun
cnefyeT MPOYHO 3aKpenuTb K CTPOUTENbHbIM KOHCTPYKUMUSAM CaHWUTapHble
npubopbl, BOAOCTOYHbIE BOPOHKU U Apyrue TMPUEMHUKU CTOYHbIX  BOA,.
MeTan/MyecKkmMe coeiuHUTEesbHble JAeTanu  JOJKHbl  MMeTb CaMOCTOSTesbHble
KpensieHus, npeaoTBpalawume nepegavyy Harpy3ok Ha Tpyo6bl.

4.6.4 nNpu cbopke (naHueBbIX  COeAUHEHUN Tpybonpoeoaos
3anpeujaeTcsa ycTpaHeHue nepekoca tnaHues nytem HepaBHOMEPHOT 0
HaTArMBaHUA BONTOB M YyCTpaHeHWe 3a30pOB Mexay GnaHuamy npu  MOMOLIM
KJIMHOBbLIX MPOKNAAOK W Wwanb.

4.6.5 TMNpu CKpbiITOM Mpoknaake  TpybonpoBOAOB M3  MOJIUMEPHbBIX
MaTepuanoB BHYTPEHHAS MNOBEPXHOCTb 60p034 WM  KaHANOB He [0JiKHA
UMEeTb TBEepAbIX OCTPbIX BbICTYMNOB.

4.6.6 NMpn cbopke pe3bbOBbIX COEAMHEHMN AONKHA ObITb  cobroaeHa
COOCHOCTb MeTA//IMYECKUX U MIAaCTMACCOBLIX AeTasien. MOBEPXHOCTb pe3bbbl
AeTann AONXHa 6bITb POBHOW, YMCTOM M 6e3 3ayceHues.

5 NMPOEKTWUPOBAHWME HAPYXHOIO BOJOMPOBOJA
5.1 obwme TpeboBaHUSA

5.1.1 Bblbop HaMopHbix TPyb6 M3 MNONMMEPHbIX MaTepuanoes  Ans
HapyXHbIX CUCTeM BOAOCHAbXeHWA NPOU3BOAMTCA C YYETOM KJAUMMATUYECKUX
YC/IOBUA M TEXHUKO-3KOHOMUYECKUX OLLEHOK.

5.1.2 Tpybbol nopbupawT pacuyeTom, npu 3TOM AN HapPYXHOro
BOAONPOBOAA, KAK MpaBwuno, cieayeT NpuUHUMATb Tpybel Tuna "C" (PN-6) mu
BhbllE .

5.2 Knaccudukaums Tpyb

5.2.1 TpeboBaHus K reoMeTpu4ecKum pasmepam Tpyb n nx
napameTpaM yKa3aHol B pa3gene 3.2.

5.2.2 QAvMHY OTpe3KoB Tpyb mam 6yxTbl YyKasbiBaloT B JOKYMeHTaLuu
M3roToBuUTENS.

5.3 CoeauHeHue Tpyb

5.3.1 Ana coeauHeHus Tpyb M3 NOJAUMEPHBIX MaTepuanoB  AOJXKHbI
MCNONb30BaTbCA, KAaK MpPaBuiO, COEAUHUTENbHble JeTanu W3  NOJAUMEPHbIX
MaTepuanosB. [OMNyCcKaeTCAs WCNONb30BaTb CheuuasbHble  COeAMHUTENbHble
jeTanum u3 meTanna.

5.3.2 Ana coeauHeHus Tpyb avameTtpom Ao 110 MM M3 nonvoneduHoOB
cneayeT UCNoAb30BaTb CBAPKY. Tpybel w3 MNBX, CTeKAONIACTUKOB n
6a3anbTONNACTUKOB C/leayeT COeAUHATb HA PaACTPYbOHbIX  COEAUHEHUAX,
YMJIOTHAEMbIX NPO(PUIbHBIM PE3UHOBLIM KOJIbLLOM, WKW HA KJew.

5.3.3 Ana npucoeauHeHus Tpyb M3 MNONMMEpPHbIX MaTepuasnoB K
apmaType U MeTannuyeckum Tpybam cnepyeT UCNONb30BaTb M1acTMACCOBbIe
6ypToBble BTY/IKM U CBOBOAHble MeTananyeckue dnaHupl WM  Hepa3beMHble
coeiMHeHUA M3 nnacTMacchl-mMeTasnna.
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DEKTUPOBAaHME N MOHTAX pr6OHpOBOAOB CUCTEeM BOAOCHAbXeHUA M KaHanuMsauum us NOJIMMEpPHbLIX MaTepunasioB. 06l

5.4 Mpoknaaka Tpybonpoeoaos

5.4.1 TpaccupoBka BOAONPOBOAA LOJIXHA OCYIWeCTBNATbCA B
COOTBETCTBUM CO CHuM 2.04.02 c yyeToMm crnocoba npoknagku - B FpyHTe,
B KOJJIeKTOpax, HeNpPOXOAHbIX KaHanax  snbo B PEKOHCTPYUPYEMbIX

pr60ﬂpOBOAaX, onpeapenaemMoro MeCTHbIMM  yCnOoBUAMU U pe3ynbTaTtamum
JKOHOMUYECKOIro pacyeTa.

5.4.2 MpM HOBOM CTPOUTENbCTBE MpeanovYTeHMe cleayeT oTAaBaThb
npoknaake TpybonpoBojaa B rpyHTe.

5.4.3 CneayeT MCnonb30BaTb BO3MOXHOCTb MOBOPOTA Tpacchl 3a cyeT
nm3ruba Tpybbl C MUHUMASIbHLIM PAANYCOM

(26)
raoe - MoAy/nb YNpyrocTu nonavMepa npu pacTsXeHuu, MNa;
- HApYyXHbIX AuameTp Tpyb, MM;

- pacyeTHas NpoYyHOCTb (Npeaen TekyyecTu) And maTepuana Tpyb
npu pacTsaxeHun, MMa.

5.4.4 MoBopoT Tpaccbhl MOXeT bbiTb OCyWecTB/AeH Takkxe 3a cyeT
OTK/IOHEHMA 0OCM OJHOM Tpybbl  OTHOCUMTENbHO Apyron B pacTpybHom
COeANHEHUM, YMJIOTHAEMOM KOJIbLOM, Ha yron po 2°.

5.4.5 MUHUMaNbHOE 3arnybnexue BOAONPOBOAA Jille] Bepxa
Tpybonposoaa cornacHo CHuIM 2.04.02 ponxHo npeBbilaTb rnyouny
npoMep3aHua FpyHTa A4S AAHHOA MECTHOCTM He MeHee 4Yem Ha 0,5 M.
YMeHblWaTb rnybuHy 3anoxeHuss TpybonpoBoaa JAOMycCKaeTCs TONIbKO Mpu
NPUMEHEHUN TENJIOBOM MU30NAUMM, KOHCTPYKUMUA KOTOpPOM He nornaowaeTt
Bnary.

5.4.6 MuMHMManbHoe 3arnybneHve BOAONPOBOJA M3 YCAOBUMA MNPOYHOCTM
npu  OTCYTCTBUU TPAHCMOPTHLIX  Harpy30K (kpome NoJINBOYHOI O
BOJONPOBOAA) [AONIXHO 6bITb He MeHee 1,0 M.

5.4.7 NepecevyeHne BOAONPOBOAA C APYrMMU KOMMYHWUKALMAMU, a
TaKkXe aBTOMOOM/IbHBIMA UM  Xeje3HbiMM JoporamMu CiedyeT BbiMOJIHATH B
COOTBETCTBUM C TpeboaHusMM CHuM 2.04.02.

5.4.8 Mpu nepeceyeHUM C KaHaM3lauMen Ha pPACCTOSHUM, MEHbLEM
0,4 m (no BepTUKanM B CBeTY), BOAOMNPOBOAbI M3 MOJMIUMEPHbLIX TPY6  AOSIXHbI
npoekTupoBaTbCca B  QyTnspax. PaccTosHue oOT kKpas  dyTnspa Ao
nepecekaemoro TpybonpoBoja [ONXHO ObiTb He MeHee 5 M B Kaxayw
CTOpPOHY.

5.4.9 CoeaMHeHMe nnacTMaccoBbix Tpyb6 c Tpybamum un3 Apyrux
MaTepuanoB (CTasbHbIMU, YYFYHHbIMU, acbecToUeMeHTHbMU U T.A4.) CheayeTt
BbINOMIHATb HA pPa3beMHblX COeAMHEeHUsX. Mpu MNOA3EMHOW MpOKIajKe Takue
CoeAMHEeHUA cnepyeT yCTaHaB/AMBATb B KOMOALAX.

5.4.10 MepeceyeHMe MNAacTMacCOBbIM TpybONpPOBOAOM CTEH COOPYXEHUN
cneayeT npeaycMaTpuBaTh B GyTaApax. 3as3op  Mexay GyTaAspoM M
Tpybonposoaom 3ajenbiBaeTcs 31aCTUYHbIMU maTepuanamm,
npeAoTBpaWanWmMmMM nonajaHue Bnaruv BHYTpb QyTaspa.

5.4.11 nNpu npoknaake Tpyb6 B TOHHenAx (KOMMYHWMKaLWNOHHbIX
Ko/IIeKTopax) csieayeT BbIMOJHATL TpeboBauus CHuN 2.07.01, npu 3ToMm
3NeKTpuyeckne kabenu n npoBoja  AOJ/KHbI  NPOKJIAAbIBATbHCA Bbille
TpyboONpoBOAOB M3 MOJIMMEPHbIX MATEPUMAZIOB M JOJIKHbl ObiITb  KOHCTPYKTUBHO
BblA,e/1eHbl .

5.4.12 KpenneHue apmaTypbl K CTEHKaM W [AHUWY KONoAua, TYHHensa
WAN KaHana ciepyeT NPOU3BOAUTb C  MOMOLUb0 AHKEPHbIX 6ONTOB M XOMYTOB
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DEKTUPOBAaHME N MOHTAX pr6OI'IpOBO,£I,OB CUCTEeM BOAOCHAOXEHMA U KaHaAM3auum us NOJIMMEpPHbLIX MaTepunasioB. 06l
WA 3aMOHONMYMBATb HBETOHOM.

5.4.13 MepeceyeHne TpybonpoBoaoMm CTEHOK KonojLen nnm
(yHAAMEHTOB 34aHWUN cnepyeT  npeaycMmaTpuBaTtb B CTaJIbHBIX UK
nNNacTMaccoBblX (yTnspax. 3a3op Mexay ¢yTnspom wu  TpybonpoBosom
3ajenbiBaeTCcsAs BOLOHEMNPOHULAEMbIM 3JACTUYHbLIM MAaTEPUAIOM.

5.5 PacyeT TpybonpoBoAa Ha MPOYHOCThb

PacueT TpybonpoBoaa Ha MPOYHOCTb BO3MOXHO MPOU3BOAUTbL MO
pa3fiNYyHbIM MeTOAMKAM, NPUBEAEHHbIM B CNPABOYHOM NuTepaType. OAHA U3
HUX JaHa B NpWioxeHun [.

5.6 vapaBavMyeckuni pacuyeT Tpybonposoaa

FTMApPABANYECKUIA pacyeT CUCTeM BOJOCHAOXEHUA, WN3I0XEHHbIN B
pa3gene 3.5, cnepyeT NPUMEHATb Takxe W ANA pacyeTa HapPyXHbIX CUCTEM
BOAOCHabXeHusA .

5.7 KoMmneHcauusa TemnepaTypHOro yAJMHeHUA

5.7.1 KomneHcauus TeMnepaTypHOro YAJMHEHUA Mo/ 3eMHbIX
BOLOMNPOBOAOB XONIOAHOM BOAbl M3 Tpyb C pacTpybHbIMM coeanHeHUsMHU,
YMNIOTHSAEMbIMA PE3MHOBbIMM KOJbLAMK, AOCTMIaeTcs B pacTpybax.

5.7.2 [nA TMNOA3EeMHbIX BOAOMNPOBOALOB Ha CBapHbLIX WIn Apyrunx
Hepa3beMHbIX COeAUHEeHUAX, npoknajblBaembix B rpyHTe, C  yyeToMm
3auemneHns Tpyb6 rpyHTOM cChneunasbHOM KOMMeHcauunm He TpebyeTca. MNpwu
npoknagke B KaHanax cjaeayet npoBOAUTbL pacyeT Ha KOMMeHcauuio
yAJIMHEHUSS B COOTBETCTBUM C pa3penom 3.7.

6 NMPOEKTUPOBAHME HAPYXHOW KAHAJNIM3ALMK, BOOOCTOKOB U APEHAXEWN
6.1 0bume TpeboBaHUSA

6.1.1 Beibop Tpyb cnepyeT Npou3BOAUTb C YYeTOM COCTaBa CTOKOB,
UX TemnepaTypbl, HA OCHOBAHWUW TUAPABIUYECKUX W MPOYHOCTHLIX PACYETOB.

6.1.2 Ans caMOTeYHOW KaHanusauum crnepyeT WCNONb30BaTb TPYyObI
KaHaNM3auMOHHOIr0 copTameHTa. [puUMEHeHWe HaMopHbIX TPyb AOJIXHO ObiTb
obocHOBaHO.

6.2 Knaccupukaumsa Tpyb

6.2.1 Ana 6e3HanopHOM KaHanusauum rnagkue Tpybbl YHUPULUPOBAHDLI
Mo HapyxHbIM AMameTpam, Kpome Tpyb M3 cTeksno- um 6Ha3anbToOMNIACTUKOB,
M3roTaB/MBAEMbIX HAMOTKOW.

Tpybbl MO KONbLEBOW XeCTKOCTM  00ONoYKM noapa3fensnTcs Ha
K/TacCbl: HeXecTKas, TMOJiyXeCcTKas M XecTKas. Knacc Tpyb npuBeaeH B
NPUNOXEHUN A.

6.3 CoeanHeHue Tpyb

6.3.1 Ha TpybonpoBosax CaMOTEYHOM  KaHanM3auuu cnepyet
npeaycMaTpuBaTb Kak pa3bemHble, TaK U Hepa3bemHble COeAMHEeHUs .

6.3.2 B KayecTBe pa3bemHblX CJielyeT WCNoMb30BaTb pPacTpybHble
coeiuHeHUs, YNJIOTHAEMble KOJbLaMy Pas3sIM4HOro npopuns.

6.3.3 OCHOBHble BWAbl U CNocobbl coeauMHeHun Tpyb npuBeseHbl B

pa3gene 3.3.

6.3.4 Ona HaMOpPHbIX TpybonpoBoaos KaHanmsauum cnepyeT
MCNOJIb30BaTbh MPEeUMyWeCTBEHHO Hepa3beMHble COEAMHEHUA - CKJeMBaHWe MU
CBapKy.

6.3.5 Pa3beMHble coeauHeHus (dnaHueBble W Ap.) HA  HaNopHou
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DEKTUPOBAHME M MOHTaxX TpybonpoBOAOB CUCTEM BOAOCHAOXEHWS M KaHanuM3auuu M3 MOJIMMEPHbLIX MaTepuasoB. 06l
KaHanu3auuMuM, Kak nNpaBwio, UCNONb3YylTCA AN CcoeauMHeHua Tpyb
obopyaoBaHueM.
6.4 Npoknaaka TpybonpoBoaoB

6.4.1 TpaCcCMpOBKA HAPYXHOW KaHA/M3auuu AOJIKHA  BHIMOJHATLCA C
yyeToM TpeboBaHui CHuN 2.04.03.

6.4.2 TpybonpoBoapl CaMOTEYHOW KaHanM3auum AO/KHbI OblTb  TOMbKO
NPAMO/IMHENHbIMU . M3MeHeHue auameTpa TpybonpoBoaa U ero HanpabieHus
JONyCKaeTCs TONIbKO B KoJioAuax.

HanopHble CUCTEMbl KAHANM3auUKM BLIMOJHAKNT COrNacHo pasaeny 5.

6.5 PacueT TpybonpoBoja Ha MPOYHOCTb

PacueT CaMOTeYHbIX TDY60ﬂpO§0AOB Ha NPOYHOCTDb cneapyerT
npon3BoAUTb MO MeToAMKe, NpuBefeHHOU B MpPUIoXeHun J.

6.6 'mapaBnnyeckun pacyeTt Tpybonposoaa

rMApaBANYeCKM pacyeT  CaMOTeYHbIX  NOA3eMHbX  TpybonpoBoaoB
KaHanu3aumMmM nNpousBOAAT Mo (opMynam, NpuBefeHHbM B pasgene 4.5.

6.7 KomMneHcauus TemnepaTypHOro yanuHeHus Tpyb
6.7.1 HeOBXOAMMOCTb KOMMEHCAuuM TemnepaTypHOro YAAUHeHua Tpyb
B HAMOpPHOM KaHanAu3auuMmM yCTaHaB/IMBAETCS pacyeTOM B COOTBETCTBUU C
pasaenom 3.7 HacToswero CBOAA MpaBwuin C y4yeToM 3awemnsawwero AeucTBus
rpyHTa.
Mpu 3auevneHun TpybonpoBoaa TrpPyHTOM YAJMHEeHMe  TpybonpoBoaa
yMeHbWAeTCA. BenMymHa yMeHblleHUa onpeaenseTca no opmyne
(27)
roe - Ko3hduuMeHT TpeHus MaTepuana O [PYHT, OMNpPeAensieMbll  OMbITHbIM
nyTem; nNpu OTCYTCTBUM [AAHHbIX MOXeT OblTb OPUEHTUPOBOYHO  MPUHAT
paBHbiM 0,4;
- 0bbeMHbIl BeC rpyHTa, H/M;
- rnybuHa 3anoxeHus TpybonpoBoaa, M;
- AnvHa TpybonpoBoaa, M;
- MOAYNb YNPYroCcTW MaTepuana B HanpaBneHun pedopmauuun, Ma;
- To/WMHA CTeHKM TpybonpoBoaa, M;
- KO3(QOUUMEHT YNNOTHEHMSA TIpyHTa, MNPUHMMAETCAa paBHbM 1 npwu
cTeneHn ynnoTHeHus 0,95 wu 0,5 - npu HeEKOHTpoAMpyemoun cTeneHu
YNJIOTHEHMS MPU 3aCbiNKe TpaHWewu.

6.7.2 KomMneHcauusa TeMmnepaTypHbiXx Aehopmauuim TpybonpoBoaoB B
camoTeyHoW KaHanusauum obecneymBaeTcCs:

- paCpr6HHMM coeagnHeHnamMmn, ynaoTHAemMbiIMU KOJibLaMW;

- YaCTUYHO B KaHa/IN3AUMOHHbLIX KOJ/104UuaX nyTem YCTpOﬁCTBa npoxoaa
yepe3 CTeHKu Konoaua u HabuBKK NOTKa.

6.8 Konoaubl AN CcUCTeM KaHaam3auuu

6.8.1 [.nsa cucTem BOAOOTBeAEeHUSA jonyckaeTcs NPUMEHATb
KaHaNn3aunoHHble, BOAOCTOYHbIE U BOAOMPUEMHbIE  KOJIOAUbI U3: MNOJIMMEPHbIX
maTepuanos (M3, MBX U Ap.), KOMBUHMpPOBAHHble (3/1IeMEHTbl U3  NOJIUMEPHBIX
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DEKTUPOBAHME M MOHTaxX TpybonpoBOAOB CUCTEM BOAOCHAOXEHWS M KaHanuM3auuu M3 MOJIMMEPHbLIX MaTepuasoB. 06l
MaTepunanos B coyeTaHun C  35eMeHTamu n3 xenesobeToHa) ,
Xenie3006eTOHHbIE U KUPMUYHbIE. Pa3Mmepbl KOJIOALEB AOJIXHb COOTBETCTBOBATb
yKa3aHHbiM B CHuM 2.04.03.

6.8.2 Konoaupl M3 MNOJIMMEPHLIX MaTepuasnos cCieapyert NPUMEHATDb
COBMeCTHO C 3allMTHOM nNaAnTOU M3 xenesobeTtoHa M TPaAULUNOHHbIMU
3/1eMeHTaMn NKa M3 MeTanna.

6.8.3 JIOTKOBAs 4acCTb KOJMOALEB W3 MOJIMMEPHbIX MATEPUASIOB  AO/XHA
MMEeTb FOTOBbIE NIOTKM U3 MNOJAUMEPHbLIX MAaTepuanoB, a TaKxe BbiCTynawime
naTpybku ana npucoeamHeHusa Tpybonposoaa.

7 MOHTAX TPYBOMNPOBOJOB
7.1 obume yka3zaHus

7.1.1 Npu cTpouTenbcTBe TPybONpoBOAOB C NpuWMEHeHMeM Tpyb w3
no/iMMepHblX  MaTepuanoe  ansa  obecneyeHua  Tpebyemoro KauyecTBa
CTpouTenbCTBa HeobxoaumMo NPOU3BOAUTD:

- MPOBEpKY KBaNMOUKALUM MOHTAXHUKOB U CBAPWMKOB;

- BXOAHOW KOHTPOJIb KayecTBa MpuUMeHseMbiX Tpyb, COoeaMHUTENbHbIX
aeTanei n apmaTypbl;

-  TexXHWYECKUA OCMOTP CBAPOYHbIX  YCTPOWUCTB U  MPUMEHSEMOrO
WHCTPYMEHTA;

- cucTemaTU4eckum OﬂepauMOHHHﬁ KOHTPONMb KayecCcTBa C60pKM n
pexmMmMoB CBapKW;

- BMByaﬂbHHﬁ KOHTPO/b Ka4yecCTBa CBaApPHbIX coeaMHEeHUN U KOHTPOJ1b
MX reoMeTpnyeCcKnx napameTpoB;

- MeXaHun4yecCcKue ucCnbitTaHna CBapHbIX U APYyTrux COeIUHEHUN .

7.1.2 KOHTpONb KayecTBa CBapHbIX W COEAMHUTENbHbIX  AeTanei,
BXOJHON KOHTponb Tpyb M T.A. cneayeT nNpou3BoaMTb B COOTBETCTBUM C
TpeboBaHMAMM, yKa3aHHbIMM B pasgene 7.2.

7.2 BXOAHOW KOHTPOJb KayecTBa TPyb M COEAMHUTENbHbIX AeTanen

7.2.1 BXOAHOW KOHTPONb KayecTBa_ Tpyb M CoeAMHMTENbHbIX AeTanen
OCylleCTBNAGTCA CTPOUTE/IbHO-MOHTAXHOM OpraHu3auuMen, [AOMYyLIEHHON K
BbINO/IHEHUIO PAaboOT MO MOHTaxy TpyboNpoBOAOB M3 MOMMMEPHbIX MaTepuasnos.

7.2.2 BXOLHOW KOHTPO/b BK/WYAET cCjejywlume onepauum:
- MNpoBepKa LEeNOCTHOCTU YNaKOBKW;

- NpoBepka MapKNPOBKU pr6 M  COeAUHUTENbHbIX JAeTanen Ha
cooTBeTCTBME TeXHU4YeCKOU AOKYyMeHTauUuu;

- BHEWHW/A OCMOTP HApPYXHOW MOBEPXHOCTU TPpyb U COeAMHUTENbHbIX
jeTanen, a Takxe BHYTpPeHHeW MOBEPXHOCTU COeAMHUTENbHbLIX AeTasen;

- U3MepeHWe U COMOCTABJIEHNE HAPYXHbIX W BHYTPEHHUX ANAMETPOB MU
TOJNIUHBI CTEHOK Tpyb C TpebyembiMM. W3MepeHUs cielyeT MNPOU3BOAUTL He
MeHee 4yeM MO ABYM B3aWMHO MeprneHAMKYNAPHbIM AvaMeTpaMm. Pe3ynbTaThl
U3MEepPEeHUn JOJIXHbl COOTBETCTBOBATb Be/IMYMHAM, YKa3aHHbIM B TeXHUYECKOMN
JOKYMeHTauun Ha Tpybbl U coedauMHUTENbHblE AeTanu. OBaNbHOCTb KOHLOB
Tpyb U CoeAMHUTENbHLIX JeTanen, BbIXOAAWASA 3a npejenbl JAOMNyCKaembiX
OTKJIOHEeHUI, He pa3pewaeTcs.

7.2.3 Bce Tpybbl U coeauHWUTeNbHble AeTanu 3apybexHoW NoCTaBKM
[LOMXKHbl UMEeTb TeXHUYecKoe CBMAETeNbCTBO.

7.2.4 He ponyckaeTcs WCNOAb30BaTb AJIA CTPOUTENbCTBA TPybbl MU
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COeAUHUTENbHbIE AeTaIM  C TeXHONMOrnvyeckummn pedekTamu, ULAPANUHAMM WU
OTK/IOHEHMAIMM OT JOMYCKOB 6onblle, YeM MNpeayCMOTPEHO CTaHAAPTOM WM
TEXHUYECKUMU YCOBUAMM.

Pe3ynbTaTbl BXOAHONO KOHTpons oOhOpMAsAlTCA akKToM no  dopme,
NPUMBEAEHHOW B MNPUIOXeHUn E.

7.3 CBapka U ckiiemBaHue Tpyb M3 MOSMMEPHbIX MATEpPUanos

7.3.1 CoeanHeHnss Tpyb6 w peTanem w3 CBapUBAEMbIX MOJIMMEPHbBIX
MaTepuanoB AOKHbI BbIMOMAHATHLCA MPU MOMOWM CBAPKWU KOHTAKTHbIM HArpeBOM
(cTbikOBOM, pacTpybHOM) NMBO COEAUHUTENbHbIMKM AeTandAMU C  3aKJAAAHbIM
HarpeBaTeNibHbIM 3/IEMEHTOM.

7.3.2 CTbikOBas CBapKa peKOMeHAyeTCA ANA COeAMHeHMA Mexay coboil
Tpyb6 U COEAMHUTENbHbIX AeTanen HapyxHbiM AuameTpom 6onee 50 MM M
TOMWWHOW CTeHKu bonee 4 mm (pUcyHok 5).

a - LEeHTPOBKA W 3aKpenjeHne B 3aXMMax CBAPOYHOM MAWWHbI KOHLLOB
cBapuBaembix Tpyb;

6 - MexaHuuyeckasa obpaboTka TopuoB Tpyb c nomoubiw TopuoBku (1);
B - MpoBepKa TOYHOCTWU COBMAAEHUs TOPLOB MO BennymHe 3a3opa (c);
I - HarpeeB W oOnJiaBJieHNe CBapMBaEMbIX MOBEPXHOCTEN HarpeTbiM
MHCTPyMeHTOM (2);

A - ocajka cTblka

PUCYHOK 5 - MocnepoBaTenbHOCTb npouecca cOOpKUM U CTbIKOBOW CBapKu
Tpyb6 KOHTAKTHbIM HarpeBoM

PacTpybHas cBapka peKoMeHayeTcs Ana Tpyb HapyxHbIM AuaMeTpoM A0
110 MM M cTeHKaMmu 060N TOJWUHDI.

Npn cBapke Heobxoanmo I'IO.£I.6MpaTb pr6bl M CO€AMHUTENbHbIE A€Tanu
no napTtuaM nNOCTaBKWM. He JAonyckaeTcsa CBapka pr6 n pertanen wu3
Pa3/INYHBIX MNOJIMMEPHbLIX MaTepunasioB.

Mpu CTbIKOBOM CBApKe MAaKCUMasbHAs BeJIMYMHA HECOBMAAEHUA KPOMOK
He AoNXHA npeBbiwaTb 10% HOMUHANBLHOW TOJUWWMHBI CTEHKU TPYObI.

BHYTPEHHUN AnameTp pacTpyba CoeAUHUTENbHbIX AeTasen AOoNXeH ObiTb
MeHblle HOMWHANbHOIO HAPYXHOr0 AuaMeTpa CBapuBaeMon Tpybbl B npeaenax
JOMnycKa.

7.3.3 TMpu CTHIKOBOM CBapKe HeNoCpeaCcTBEHHO Mepej, HarpesoMm
CcBapuBaeMble NMOBEPXHOCTU [AOJIXHbl MOABEpPraTbCs MexaHunyeckonm obpaboTke
ANS  CHATUSA BO3MOXHbIX  3arpsA3HEHUA U  OKWUCHOM NAEeHKU. Mocne
MexaHu4yeckon ob6paboTku  Mexay  Topuamum  Tpyb, npuBeAeHHbIMM B
CONMPUKOCHOBEHME C MOMOUb LEeHTPUpyWlLlero npucnocobsieHns, He AOJIXKHO
6biTb 3a30poB, npesbwawumnx 0,5 mm ansa Tpyb6 amameTtpom ao 110 mvm n 0,7
MM - And 60onbUMX ANAMETPOB.

KOHUbl TPy6 npu pacTpybHOM cBapKe [AONIXHbI WUMETb HApPyXHyw (hacky
nog yrnom 45° Ha 1/3 TONAWWHbBI CTEHKU TpPybbl.

7.3.4 CBapky Tpyb BCTbIK B MOHTaXHbIX  YC/JOBUAX  cneayeT
NPOM3BOAUTL Ha CBApPOYHbLIX YCTaHOBKax, obecneyMBawimx aBToOMaTU3aALMIO
OCHOBHbIX MPOLLECCOB CBAPKM U  KOMMbITEPHbIK KOHTPONAb C perucrpauuen
TexHosormyeckoro npouecca (CM. pPUCYHOK 5).

Ins npeaoTBpalleHUs HanWMaHWs pacnfaB/ieHHOro MaTepuana  npu
cBapke Tpyb HarpesaTesb cneayeTt NOKPLITb TEennoCTONKUM
AHTUAAr€3UOHHbIM MOKPbITUEM.

7.3.5 MpU KOHTAKTHOW CTbLIKOBOW CBapKe C MPUMEHEHWEeM CBapOYHbIX
MaWWH W  MOHTAXHbIX MNPUCNOCObNEeHUN  cneayeT BbINOAHATL  C/eAylume
onepauuu:

- yCTaHOBKA U UEHTPoOBKA Tpyb B  3aXWMHOM  LEHTPUPYHLEM
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npucnocobnenun;

MexaHuYeckas TopuoBKa Tpyb u obe3xupuBaHue TOPLOB;

Harpee n onysiaBjieHne CBapuBaemMbiX HOBerHOCTeﬁ noja AaBieHunem;

yAaneHne CBAapO4YHOro Harpesateni,

- conpaxeHne pasorpeTbiX CBapuBaembiX HOBerHOCTeﬁ (ocagka) nog
AaB/ieHneMm;

- OoXJlaXaeHhne CBaApPHOIro uBa noja paBjieHNeM.

7.3.6 OCHOBHbIMM KOHTPO/MPYEMbIMM MapamMeTpamy Npolecca CTbIKOBOW
CBapKM SABNAKTCA: TemnepaTypa paboynMx nNoBepxHOCTeW  HarpeeaTtens,
NPOAONXUTENbHOCTbL Harpeea, rnybuHa onnaBAeHUs, BeUYMHA KOHTAKTHbIX
JaBNEHUA NpU ONNMaB/leHUM U OCaAKe. BbicOTA  BHYTPEHHEro U HapyxHOro
rpata (BanMKoB) MOC/ie CBapkKuM Jo/ixHa 6biITb He bHonee 2-2,5 MM  npwu
EoggMHe CTEHKM Tpybbl 40 5 MM M He 6onee 3-5 MM Npu TONWMHE CTEHOK

-20 MMm.

7.3.7 KOHTaKTHas pacTpybHas cBapka BKJw4YaeT B cebs cneaywoume
onepauuu:

- HaHecCeHWe MEeTKW _Ha paccToAHMM OT Topua Tpybel, paBHOM raybuHe
pacTpyba COeAMHUTENbHON AeTanu NANC 2 MM;

- YCTaHOBKY pacTpyba Ha AOpHe;

- YCTAHOBKY T[JIalKOro KOHUA Tpybel B TrwWib3e HarpeBaTe/IbHOIO
3/1eMeHTa;

- Harpee B TeyeHume 3a4aHHOIN0O BpeMeHU CBapuBaeMbiX aeTtanen;
- OAHOBpeMeHHOe CHATHhe petanen c AOPHA WU TUNb3bl;

- coeiauMHeHWe JpeTanen Mexay cobon A0 MeTKM C  BbIAEPXKOW A0
OTBepAeHMs OoNnjaB/eHHOro MaTepuana.

MpM cBapke MOBOPOT JeTaned OTHOCUTEeNbHO Apyr Apyra nocne
conpsixeHUs peTanen He ponyckaeTcs. Mocne KaxAoW CBapkum Heobxoauma
04YMCTKa pabouMx NOBEPXHOCTEN OT Ha/IMNIEro MaTepuana. BpeMs BblAepXKu
CcBapuBaembix n3penun pillo] YyaCTUYHOI O oTBepAeHus 3aBUCUT oT
npuMeHaemMoro martepuvana.

7.3.8 MapKuMpOBKY CBapHbIX CTbIKOB NpPOU3BOAAT cpasy nocne
OKOHYaHMA onepauMmM Ha ropsvyeM pacnjaBe HapykHOro rpata B ABYyX
AnameTpasbHO MPOTUBOMOJIOKHBIX TOYKAX B Mpouecce OX/axAeHusa CTbika B
3axuMmMax  ueHTpaTtopa CBapoOYHOM YCTaHOBKM nnu MOHTaXHOI O
npucnocobnexHus .

Ilna MApKUPOBKU CTbIKOB peKoMeHAyeTCs UCMNoNb30BaTb Kjaenma Twuna
ny-6 wam nNy-8 no roct 2930.

7.3.9 CBapKy npu MOMOWM COEAUHUTENbHbIX AeTaneln C  3aKJAaAHbIMM
3/1eKTpPOHArpeBaTe/ibHbIMA  3/1eMEeHTAMU  NPUMEHSAIT ans CcoeINHeHUs
nnacTMaccoBbix Tpybd aumametpom oT 20 po 500 mm c  swbon  ToONWMHOM
CTEeHKU, a TaKxe Aad NPUBAPKU K TpybonpoBoAy CeAsI0BbIX OTBOAOB.

CBapky MydTamMM C 3aknadHbiMM  HarpeeaTensMM  peKoMeHAyeTcCs
NPOU3BOANTbL ANSA:

- coeaunHeHuna AJIMHHOMEpPHbIX pr6;
- coeaunHeHunAa pr6 C TO/IWMHON CTEHKU MeHee 5 MM;

- PeMOHTa pr6OHpOBOAa B CTeCHeHHbIX YyCnoBuUAX.
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CBapky TpybonpoBOAOB C MNPUMMEHEHUMEM COEAMHUTENbHbIX JeTanen C
3aK/NlagHbIMM HarpeBaTenaMM TMPOM3BOAAT MpU TemnepaType  OKpyxawuwero
BO34yXa He HuMxe MUHYC 5 °C u He Bbiwe +35 °C.

B cnyyasx  HeobxoAMMOCTW  MNpOBEAEHMS  CBapKM  Npu  APYrux
TemnepaTypax Bo3Ayxa paboTbl BbIMOAHAKT B YKpbITUAX (nanaTku, waTpbsl K
T.n.) c obecneyeHveM nojorpeBa 30Hbl CBAPKM. MeCTO CBApKuM 3awmwawT
OT BO3AeWCTBUA Bnaru, necka, nbiv 1M T.M.

7.3.10 TexHonorn4yeckui npoLecc coeauHeHus Tpyb c nomoubld MydT
C 3aKnaAHbIMM HarpeBaTessiMM BKKYAET:

- MOANOTOBKY KOHUOB Tpyb - ouncTKa OT 3arpsA3HeHus, pa3meTka,
MexaHuyeckasa obpaboTka (umMkneBKa) CBapuBaEMbIX NoOBEepPXHOCTEMN 7
obe3xMpuBaHMe Mx. 0b6Was AnMHA OYMWAeMblX KOHUOB Tpyb aonxHa 6biTb He
MeHblWwe 1,5 ANWHbI NpUMeHseMblX ANA CBapKU MydT;

- cbopky cTbika (yCTaHOBKA W 3akpenjeHue KOHLOB CBapuBaeMbIX
Tpy6 B_ 3axumax LeHTpupylllero npucnocobneHms C  oAHOBpeMeHHOWM
nocaakom MyhThbl) ;

- MOAKJIYEHWE K CBApPOYHOMY annapaTy;

- cBapky (3amaHvMe nporpaMMbl  npolecca  CBapkKu, Harpes,
OX/laXAeHMe COeAMHEHUA) MO PUCYHKY 6.

1 - Tpyba; 2 - mMeTKa nocaaku MybhTbl U MexaHM4Yeckon obpaboTku
. NoBepXHOCTU Tpybwl; 3 - MmMyhTa;
4 - 3aknajgHon HarpepaTenb; 5 - TokonoagoaAwme (CBapoyHbie) MPOBOAA

PUCYHOK 6 - CBapka Tpyb MydhToM C 3aknafHbiM HarpeeaTesieMm

NMepes MexaHM4Yeckon o0b6paboTKOM Ha KOHUbl CBapuBaembix Tpyb Ha
ANVHY 1/2  anvHbl  My®dTbl HAHOCAT METKM r/ybuHbl nocaaku MydTbl  Ans
0bo3HayeHUss 30Hbl 06pPabOTKU.

MexaHuMyeckas obpaboTka KOHUOB Tpyb 3aknwyaeTcs B CHATUM C
NOBEPXHOCTU pa3MeYyeHHOro KOHLA Tpybel cnoA MaTepuana  TOJWMHOM
0,1-0,2 MM, a Takxe yaaneHuu 3ayceHueB. 3a30p Mexay CBapuBaeMbIMU
NOBEPXHOCTAMU TPybbl U pacTpybHOW peTann He AoXeH npeBbiwaTb 0,3 MM.

CBapuBaeMble MOBEPXHOCTM Tpyb nocne MexaHMYecKom 06paboTKkuM U
MydTbl  TWATENbHO obesxmpusawT nyTem NPOTUPKHU crneuuanbHo
pPeKOMEeHAOBAHHBIMU AN 3TUX Lleslen CoCTaBaMu.

MyCIJTbI C 3aKJlagHbiIMM HarpeBaTendaMmu, MNoCTaB/iIAeMble U3rOTOBUTEIEM B
WHAMBMAYaNbHOW FepMeTMYHON yNakoBKe, BCKPbIBAEMON  HENOCPeACTBEHHO
nepen cbopkoih, obe3KMpUBAHUIO He MNOABEpPrawT.

7.3.11 Jlonyck nepneHAUKYAAPHOCTU TOPLUOB TPyd U MAKCUMASIbHbIN
3a30p MexAy Humu npuBepeHsl B Tabnuuax 3 n 4 (pUCyHoK 7).

PUCYHOK 7 - YCTAHOBKA 3a30pa Npu CTbIKOBKe Tpyb

Tabnuua 3 - Jonyck nepneHAMKYNSAPHOCTM TOpUOB Tpyb
B MunnuMMmeTpax

LT EEEEEE +-———- $-———- +-———- - —- - +
|HapyxHewa | 20 | 32 | 40 | 63 | 90 | 110 | 125 | 160 | 200 |
| AmameTp | | | | | | | | | |
| I | | | | | | | I |
R ETEEEEEE s +-———- - +-———- +-———- - et Rt et +
| |2 | 2] 2] 3] 4] 5] 6] 7] 8|
| I | | | | | | | I |
L EEEEE it - === +---—- === it it i it +

Tabnuua 4 - MakCuMMasibHbii AOMYCTUMbIA 3a30p Mexay AByMsA Tpybamu
B munnumeTpax
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o mm e e e e i 4= -+
HapyxHbin auameTtp | 20 i 32 i 40 I 63 I 90 I 110 I 125 I 160 iZOO i

oo ittt S e it Sttt === sttt +--——4
* { * { * { 7 I 9 I 11 I 13 I 16 I 20 {

e e e B it St e ettt +-———- +-———- +--—-—+
w Bo

BHYTpEHHeN

nonocTu MyqdT

AvameTpamum 20,

32, 40 MM

npeaycmMoTpeH

TEeXHO/IOrMYeCKnm

LeHTpanbHbIN
bypTuUK anda ynopa
KOHL,0B
CBapuBaeMbIX

Tpyb.

7.3.12 Npouecc cbopku BKJWYAET:

- HageBaHue My(hTbl Ha KOHel, nepBod Tpybbl [0 COBMeLWEHWS TOpPLOB
MydTbl W Tpybbl, 3aKkpenneHne KoHua  Tpybbl B 3aXMMe  MOHTAXHOMO
npucnocobnexus;

- YCTAHOBKY B YMnop B Topel nepBod Tpybbl KOHUA BTOPON Tpybbl MU
3aKpenfieHne B 3aXUMe MOHTAXHOIro MpUCnocobsieHus ;

- HaaBWXeHWe My(hTbl Ha KOHel, BTOpoW Tpybbl Ha 1/2 AnuHbl MyGhTbhl A0
ynopa B 3axuMme npucnocobneHvs uamM A0 MeTKM, HaHEeCEeHHOM Ha Tpyby;

- NoAKN4YeHMe K kKhemmam My(Tbl TOKOMOABOAAWMX MNPOBOAOB oT
CBapo4HOro annaparta.

Bo M3bexaHue mnoBpexAeHUA 3akNafHbiXx HarpesaTenen (NPOBOSOYHbIX
3neKTpocnupanein) HaaeBaHue MydTbl HA KoHel, Tpybbl UAM BBeAeHMe KOoHLua
Tpybbl B MyhTy nNpou3BOAAT C OCTOPOXHOCTbW 6e3 6onblMxX  yCcunum,
nepekocoB W MPOKPYYUBAHUA .

CobpaHHble Tpybbl  yKAaApiBawT  NpsAMOAMHeMHO  6e3  wu3ruba w
NPOBUCAHUA, KNeMMbl TOKOMoABoAda My(hTbl pacnofarawT C BO3MOXHOCTbH
cBoboAHOr0 ObCnykuBaHWUA. MapameTpbl PeXMMOB CBapKWM YCTaHABAMBAWT Ha
CBApOYHOM annapaTte B 3aBUCUMOCTW OT cCoOpTaMeHTa My(hTbl WIW  CYUTLIBAKNT
CO WTPMXOBOTO KOAA C My(§Tbl MAM  MArHUTHOW KapTOYKM Npu  MoMOlM
JaTyMka B 3aBUCMMOCTM OT BuAA WUCMNOJb3yeMbiX My»hOT U CBapPOYHbIX
annapaToB. Mocne BK/WYEHMA annaparta npouecc CBapKW MNpoxoauT B
ABTOMATUYECKOM pexume.

Mocne 3aBeplleHUA HarpeBa CBapHOe coejMHeHMe MOXHO repemMelaTb
He paHee, 4yeM 4yepes3 20 MUH oxnaxaeHus.

7.3.13 nNpuBapky K Tpybam ceannosbix oTBOAOB (pPUCYHOK 8)
NPON3BOAAT B CJ/ieAylwen nociefoBaTe/IbHOCTU:

- pas3MevanT MeCcTO NpMBApKW OTBOAA Ha Tpybe;

- MOBEpPXHOCTb Tpybbl B MecTe npuMBapku OTBOAA 3auyuuawT, a 3aTed
obe3xupumBanT;

- npuBapuBaemyw noBepxHOCTb OTBOAA, €eC/ln OH nocrtaBnaeTcsa

U3roTOBUTENEM B TepMeTUYHOM WHAUBUAYANIbHOM YNAKOBKE, BCKpbIBAEMOM
HenocpeACTBeHHO nepep cbopkon, obesxmpuBaHWi He MNOABEpPrawT;
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- OTBOJ4 YyCTAaHaB/IMBAKWT Ha pr6y n npuKkpennawnT K Henm C NOMOLbH
MeXaHN4eCKOro 3axuMma,

- MNOAKMWYAT K KOHTAKTHbIM  KJiIeMMaM TOKOMpoBOjJa  CBapoyHble
npoBoaa U NPOW3BOAAT CBapKY.

a - OTBOA C CeAJioBbiM HarpeBatesnem; 6 - 0oTBOA C KOJbLEBbLIM
HarpeBaTtesnem;

1 - Tpyba; 2 - MeTKM MOCAAKM OTBOAOB W MexXaHM4YeCcKon obpaboTku
NoOBepPXHOCTU Tpybul; 3 - oTBOA;
4 - 3aknajgHOW HarpeBaTeslb; 5 - MONyXOMyT;
6 - BWUHTHI KpenneHus;
F - HanpaBJieHWe YCWIUS CxXaTus oTBoaa npu cbopke M cBapke

PUCYHOK 8 - CBapKa CeAJioBbiX OTBOJAOB C 3aK/aHbIMXU HarpeBaTeNsiMU C
Tpybon

Nnocne oxnaxaeHus 4yepe3 naTpybok npuMBapeHHOro oTBOAA MPOU3BOAAT
ceepnoBky (ppe3epoBaHuMe) CTeHKU Tpybbl [ANA COEAUHEHUS BHYTPEHHUX
nonocTem oTeoaa U Tpyobbl.

7.3.14 KOHTpONb KayecTBa CBapHbIX COEAWHEHUW BbINOHAETCA B
COOTBETCTBMM C HOPMATUBHOW JOKYMeHTauuen. [INA OLEHKMU KayecTBa
CBApHbIX COEeAMHEHWN, BLINOSIHEHHbLIX NpuM nomowm MydT M OTBOAOB c
3aKnaAHbIMM  HarpeBaTensMu, My(QTOBble CoeANHEHMUA UCMbITbIBAOTCS Ha
cniwwMBaHMe, a cejsioBble OTBOAbl - HA pa3pbiB.

7.3.15 Tpybbl M3 HeCBApHbIX MOJIMMEPHbIX MaTepuanos, B TOM 4ucne
cTekNo- u 6a3anbTonNacTUKOBbLIE, cKnemBawTcs Mexay cobom wu  C
(haCOHHbLIMM YACTAMM BHAXNecCT.

7.3.16 CkneuBaemble TMOBEPXHOCTM JAOJKHbI MPOXOAUTbL CheuuanbHY
MexaHu4yeckyw obpaboTKy, 06e3XMpuBaATbLCA, MOKPbIBATLCA KJleeM.

7.3.17 CocTaB ke WIM ero MapkKa JAOJIKHbI COOTBETCTBOBATbL
MaTepuany Tpybonposoaa.

7.3.18 KoHpurypauma u pasmepbl K/leeBblX COeAMHEHUN LOJIXHbl
BbINOMIHATLCSA MO CNeunaNbHbiM perfameHTam C Y4YeTOM WUCMNoJib3yembiX Tpyb,
CpoKa CNyxbbl U TE€XHONOrUU BLINOSIHEHUS MOHTAXHbIX paboT.

7.3.19 B pernameHTe AO/XHA YKa3blBaTbCA TEXHONOruMA CKAEenBaHusA,
BKJIOYAKWWAS TexXHONorM4yeckme npouecchl MNOAFOTOBKW MOBEPXHOCTU, a npu
HeobxoAMMOCTM MPUrOTOBJIEHME CaMoro Knes, CObCTBEHHO camoro npouecca
CKNneMBaHuA, BpemMsa A0 WUCMbITAHUA COEAMHEHUA C yKa3aHuem HeobXoauMbix
napaMmeTpoB.

7.4 CoeauHeHune pr6 Ha MeTalJiIn4yeCKunx coeaunHUTeNbHbIX AeTanAax

TpyObl U3 MONMMEPHbBIX MaTepuasioB, He CoeAuHSWMEeCs C  MOMOLUbI0
CBApKNU WU CKJIenBaHus, cnefyeT COeAMHATbL  Mexay cobom wm  C
COEAUHUTEeNbHbIMU  AeTansAMu  C  MOMOWbK  MeTa/IMYeCKux pe3b60oBbIX
COEAUHEHUN C OBXUMHBIMM KOJbLAMM, MyOTAMU WAM HA HAKUAHBIX FaWKax.

7.5 MOHTaX BHYTPEHHUX ceTel BOAOMNpPOBOAA

7.5.1 MOHTax BHYTPEHHUX cncrem BOJOCHAbXeHUs cnepyet
npou3BOAUTL B COOTBETCTBUMU C NpoeKkToM npousBoacTBa paboT "
TEXHO/IOrMYECKMX KapT, NpuM MNOJOXMTENbHOW TemnepaType C cobnaeHvem
TpeboBaHui CHun 3.05.01.

7.5.2 MOHTax TpybonpoBOAOB cCieAyeT BbiNONHATbL MOC/AE OKOHYAHMA
raso- U 31eKTPOCBApPOYHbIX paboT.

7.5.3 MNpu MOHTaxe cnepyeT MNPUMEHSATb, KaK MPaBwWIO, YKPYMNHEHHble
y3/bl TpybonpoBoAoB.
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7.5.4 Pe3bboBble coeavHeHUss Tpyb W COEAMHUTENbHLIX  AeTanen
cnefyeT BLIMOMHATbL  BPYYHYW WAM  C  WUCMNONb30BaHWEM  KJW4Yeh C
perynMpyembiM MOMEHTOM.

7.6 MoHTax BHyTpeHHeﬁ KaHanm3aumnm m BOAOCTOKOB

7.6.1 MOHTaxX BHYTPEHHMX CeTel KaHanuM3auum U BOAOCTOKOB MOXeT
BbINOMIHATLCA KAaK C WCNOMIb30BAaHMEM OTAEeNbHbIX TPYO U  COeAMHUTENbHBIX
jeTanenm C KpensieHMeM WX N0 MecTy, Tak W C  MCNO/Nib30BaHueM
YKPYMHEHHbIX  Y3J/10B, B TOM  uucCne " CMOHTUPOBAHHBIX B
CaHWTAPHO-TEXHUYECKUX KabuHax, C  COMpsXeHMeM  CTOSIKOB KabuH
MEX3TaXHbiMM BCTABKAMU. MOHTax TpybonpoBoAOB cCjeAyeT BeCTU MO CXeme
"CcHu3y BBepx".

7.6.2 nNpu cbopke pacTpybHbIX COEAMHEHWA C  YNJIOTHUTE/NbHbIMM
KONbLAMWU BbINOJHAKNTCA C/ejyllme onepauuu:

- OYUCTKA OT 3arpsA3HeHUss HapyxkHOW MNOBEPXHOCTU NaAKOro KoHua
AeTanu unm Tpybbl M BHYTpeHHeN NOBEPXHOCTU pacTpyba;

- 0YMUCTKA YMJIOTHAUTENbHOrO KO/AbLUA OT FPsA3M W Macen;
- YKNaAKa YNJIOTHUTENbHOro Kojbua B %enobok pacTpyba;

- CMa3Ka rfaAKoro KoHua Tpybbl WINM COeAUHUTENbHOW JeTann WU
YNAOTHUTENbHOIO KOJ/ibLLA MbUIbHbIM PACTBOPOM, FJIMLEPUHOM WU UX CMEChI
(NpuMeHATbL ANA  CMa3ku CONUAon Wnu  apyruve  aHanoruyHole CMa3Ku
3anpeljaeTtcs) ;

- BBeJeHMWe INaAKoro KoHua B pacTpyb A0 MeTku C obs3aTenbHON
NpoBepKon KayecTBa CHOpKM nmyTem CobBpaHHbIX AeTaneld OTHOCUMTENbHO Apyr
Apyra Ha yron Ao 45° c BO3BpalleHMeM B MOHTAaXHOE MOJIOXKeHUEe BPYUHYH.

7.6.3 3aKkpenjieHune XOMyTOB onop Ha cTofAKax MU OTBOAALMNX
TpybonpoBojax cnejayeT NPOM3BOAMTL NOC/AE COEAMHEHUS UX C  CAHUTAPHbLIMM
npubopamm B MPOEKTHOM MOJIOKEHUN .

7.7 MOHTaxX MNOA3EMHbIX CceTel BOAOCHAbXeHMA U KaHanusauuum us
NnoMMEpHbIX Tpy6

7.7.1 Npoknaaky ceTen BOAOCHAGXeHUS W KaHanulauum  cnepyet
BbINOJIHATbL B COOTBETCTBUM C TpeboBaHusmm CHuM 3.01.01.

7.7.2 WMpUHA TpaHweu no AHY AOJIXHA ObITb He MeHee 4yeM Ha 40 M
bonble HapykxHOro AuameTpa Tpybonposoaa. MNpu  MAOTHBIX WU TBEepAbIX
rpyHTax Ha AHe TpaHweu nepej YyKJaaKon Tpyb crneayeT npeaycmaTpuBaTb
nocTtenb U3 necka TONWWHOM He MeHee 10 cMm.

NMpy yKNnaake AJIMHHOMEPHbIX TPy6 W pbiTbe TpaHwen Yy3KO3axXBaTHbIM
LLeMHbIM 3KCKABAaTOPOM WMPMHA TpPaHWen MoXeT 6biTb yMeHblieHa.

7.7.3 MoHTax TpybonpoBoAOB clieAyeT BbIMOAHATb: C PACTPYOHbIMK
coeAMHEeHUAMU Ha JAHe TpaHweW; C Hepas3beMHbIMU COEeAWHEHUAMMU, Kak
npaBuno, Ha 6poBKe TpaHWew.

7.7.4 Npun 3aceinke TpybonpoBoAOB Hajl Bepxom Tpybel obs3aTenbHO
YCTPOMCTBO 3aWMTHOIO C/0S M3 MNEeCYaHOro WM MATKOrO MeCTHOro rpyHTa
ToNuMHOM He MeHee 30 cCM, He coaepxauero TBepApiXx BKAwYeHun (uebHs,
KamHen, Kupnuyen u T.4.). noabuvBka  rpPyHTOM Tpybonposoaa
NPOU3BOANTCSA PYYHbIM HEMEXAaHU3UPOBAHHbIM WMHCTPYMEHTOM. YN/IoOTHEHNE
rpyHTa B na3yxax Mexay CTeHKOW TpaHweum u Tpybon, a Takxe BCero
3alUTHOrO C/liosl cliefyeT MPOBOAUTb PYYHOW MeXaHU4Yeckonm TpamboBKOW A0
JOCTUXEHUs  Ko3bhduumeHTa  YMJIOTHEHUS, YCTaAHOBJ/IEHHOI O NPOeKTOM.
YNAOTHEHWE MEepBOro 3aWMTHOro csos  TonwmHon 10 CM HenocpeACTBEHHO
Haa TpybonpoBOAOM MPOU3BOASAT PYYHbIM MHCTPYMEHTOM.

7.7.5 PacTpybHble COeAMHEHMA  HanopHbiXx Tpyb6  BBINONHAKT  no
crefyillen TeXHOMOrMU: O4YUCTKA OT TrpA3M U Macen rnagkoro KoHua
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Tpybbl; HaHeceHMe Ha rNafAKOM KOHUe Tpybbl MeTKu, obo3Hauawwen raybuHy
HaABUraHUA KOHLA TPybel B pacTpyb; nomeueHne ynNOTHUTENbHOrO KOJbla
B na3s pacTpyba; cmaska Tragkoro KoHua Tpybbol ¥  YNIOTHUTENbHOIrO
Konbua (ravMUEepuHOBbLIM WAW  MbIJIbHBIA  PacTBOP); HAABWUIraHWME  NajKoro
KOHUA Tpybel B pacTpyb A0 MeTKM. Ha KoHuax Tpyb JponxHa bbiTb dacka
nog yrnom 15°, BbINONIHEHHAss B 3aBOACKUX YCJIOBUSX WIM Ha MecTe
MOHTaxa. C6OpKy  pacTpybHbiX coeAuHeHMM  anameTpom jpo 110  mm
OCYWECTBAAWT BpyYHyl, Aans  Tpyb O6Gonbwero  auvameTpa  MCMNONb3YT
HaTAXHble MOHTaXHble MpucnocobsieHns. MpPaBUIbHOCTL COOPKU COEAUHEHUS WU
YCTAHOBKM YMJIOTHUTE/IbHOIO KO/bLa NpOBepsieTCs wWynom ToswmHou 0,5 wmMm.

7.7.6 CO60pKY pacTpybHbIX COeAMHEHUN cheayeT MPOU3BOAUTL MpU
TeMnepaType HapyXHOr0 BO34yXa He HUXe Hyns. YNIOTHUTENbHble Konbla
JO Hayasna MOHTaxa JAOJUXHbl HAaXOAWTbCSA B TEMJIOM MOMEWEHUN .

7.7.7 Mpn 3acbiNnke na3yX W YCTPOMCTBE 3aWMTHOrO CN0OS rpyHTa
coefnHeHUs TpybonpoBOAOB OCTABASWT He3acbiMaHHbIMA A0 npoBejeHus
npeaBapuTenbHbIX WUCNbLITAHUA  Ha repMeTUYHOCTb. 3aCbINKY nasyx 7]
ynaoTHeHMe T[pyHTa B npuaMKax npon3BoaAT C MCNoNb30BaHUEM
MeXaHUYeCKUxX TPaMboBOK.

7.7.8 MoHTax Yy310B B Kojojuax MpovM3BOAAT OAHOBPEMEHHO C
npoknaakon TpybonpoBosa. [Mpu coeamHeHne TpybonpoBosoB K (aHuaMm,
3anopHon U perynupywuen apmaTtype NpouM3BOAAT  Nepes  3aChiNKOU
TpybonpoBosa  3aWMTHbIM  CNOEM  FpyHTa, b6e3  3aTAXKK 6onToB.
OKOHYaTesNbHas 3aTAXKa 601 TOBbIX coeauHeHUN BbINOSIHAETCA
HenoCpeACTBEHHO nNepej MUAPABANYECKUM UCMbITAHUEM CUCTEMDI.

8 WCMbITAHME U COAYA TPYBOMPOBOJAOB B 3KCMIYATALMIO

8.1 CornacHo CHun 3.05.04 HanopHble M be3HanopHble TpybonpoBoapl
BOJOCHAOXEHNA U KAaHANM3aUUM  WUCMBITBIBANT HA MPOYHOCTb W MAOTHOCTb
(repMeTUYHOCTb) FUAPABANYECKUM WM NMHEBMATUYECKUM CNocoboM ABaxXAbl
(npeaBapuTenbHoe U OKOH4YaTenbHoe).

8.2 MNpeaBapuTenbHoe uUcnbiTaTenbHoe (M36LITOYHOE) rUapaBINYECcKoe
JaBfieHMe MNpu UCMLITAHUM HA NPOYHOCTb, BbLIMOJHAEMOEe A0 3aCbiMKKM  TpaHweu
W YCTaHOBKMU apmaTtypbl  (rmapaHToB, npeaoxXpaHUTeNbHbIX KnanaHoB,
BaHTY30B), JOJIXHO ObITb  paBHO pacyeTHOMY paboyemy  paBneHuo,
YMHOXEHHOMY Ha Ko3hduumeHT 1,5.

8.3 OKOHuYaTenbHOe WCMbITATENbHOE TUAPABANYECKOe [AABJIeHWe npu
MCMbITAHUAX Ha MJOTHOCTb, BbLIMOJHAEMbIX MNOC/AEe 3aCbhiNKW TpaHwen WU
3aBepuweHns Bcex paboT Ha [JaHHOM y4yacTke TpybonpoBoga, HO A0
YCTAHOBKM TUAPAHTOB, MNPEAOXPAHUTENbHbIX KJ1aNnaHOB W BaHTY30B, BMeECTO
KOTOpbIX HAa BpPEeMs WUCMbITAHUSA YCTaHaB/AMBAWT 3ar/yWKu, JOJIXHO ObiTb
paBHO pacyeTHOMY paboyemy [AaB/EHUIW, YMHOXEHHOMY Ha Ko3pduuueHT 1,3.

8.4 [o npoBeaeHWss  MCMbITAHUA  HaNopHbiXx  TpybonpoBoAoB  C
pacTpybHbIMY COEAMHEHMAMM C  YMJAOTHUTE/NbHBIMA KOAbLAMM MO  TOPLLAM
Tpybonpoeosaa M Ha oTBoAax HeobXOAMMO yCTpauMBaTb BPEMEHHble  UAU
MOCTOSAHHbIE YNOPbI.

8.5 nNpeaBapuTenbHoe  ruapasaMyeckoe ncnbiTaHme HaMNopPHbIX
TpybonpoBoAOB crieayeT NPOM3BOAMTbL B C/ieAyllleM Mopsaake:

- TpybonpoBoa 3anofiHUTb BOAOM WU BblaepxaTb 6e3 paBneHns B
TeyeHue 2 y;

- B TpybonpoBoae co3aaTh WUCMbITaTe/NbHOE AaB/ieHUMEe U NOAAEPXUBATH
ero B Te4yeHune 0,5 y;

- WUCnbITaTeNbHOE JaBJieHWe CHU3UTb [0 pacyeTHOro U MpPou3BecCTwU
ocMoTp Tpybonposoaa.

Boiiepxka TpybonpoBoaa nop pabouymm paBieHMEM MPOU3BOAUTCH He
meHee 0,5 4. BBuay pedopmaumm o060504kM TpybonpoBosa HeobXoAMMO
noajepxmBaTtb B TpybonpoBoje wucnbiTaTeNbHoe win paboyee  paBsieHue
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NoAKa4YKoOM BOAbl AO MOSHOW CTabunulauuu.

TpybonpoBoga, cunTaeTcs BblAEPXaBLWNM npeaBapuTenbHoe
rmapaB/iM4ecKoe WCMbITaHWe, ecAu MoJ WCMbITaTeNbHbIM  JaBJIEHWEM  He
obHapyXeHO pa3pbiBOB TPyb MAM CTHLIKOB M COeAMHUTENbHbIX AeTanen, a noj
paboynm paBneHnem He OBHAPYXEHO BUAWMMBIX YTeYeK BO.bl.

8.6 OKOH4YaTenbHoe rmnapaBssindyeckoe WUCNblITaHUe Ha NIOTHOCTDb
npoBoanTCA B cClieaywlleMm nopAanke:

- B Tpybonpoeoae crneayeT co3jaTb AdBJeHWe, paBHOe pacyeTHOMY
pabouemy AaBneHWIO, U MOAAEPKMBATbL €ro 2 4; Npu NajeHUM JaBfeHUs Ha
0,02 MNa nNpou3BOANTCA MNOAKAYKa BOAbI;

- [ABNeHWe MNOAHMMAKWT A0 YPOBHA WCNbLITATENbHOrO 3a NEepuos He
6onee 10 MMH U NOAAEPKUBAKT €ro B TeyeHue 2 y.

TpybonpoBoA CUYMTAETCHA BbIAEPXABWMM OKOHYATe/NbHOE rUapaB/INYecKoe
UCnbiTaHwe, ecin  dakTuyeckas yTeuka  BoApl M3  Tpybonpoeoaa _ npw
MCMNbITAaTE/IbHOM AAB/IEHUM He TpeBbillaeT 3HAYEHUN, YKA3aHHbIX B Tabnuue

Tabnuua 5 - JonycTuMas yTeyka BOAbl HA yyacTke Tpybonposoaa anvHon 1
KM MPXU OKOHYATE/IbHbIX WCMbITAHUAX HA FepPMETUYHOCTb

fmmm T +
JlonycTumas yTeuka,
N/MUH, ansa Tpy6
+ e o +
HapyxXHbin AnameTp C Hepa3beMHbIMU C pacTpybHbIMK
Tpy6, MM (cBapHbIMU, KJieeBbiMU) COeJUHEHUAMN Ha
coeiuHeHNAMM YNNOTHUTENbHBIX KOMbLAX
fmmm - o o - +
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
+
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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
Frm oo o +

8.7 IvapaBINYECKME UCNbITAHUSA CaMOTEeYHbIX KaHaNM3aLUMOHHbIX ceTeun
BbINOJIHAKNT NOC/e 3aBepleHns FMApPOU30NALMOHHbIX paboT B KoNoAuax B ABa
3Tana: 6e3 konoaues (nNpeaBapuTenbHoe) U COBMECTHO C KoJloALamMu
(okoHYaTenbHoe) .

8.8 OKOHuYaTenbHOe UCMbITaHMe TpybonpoBoaa KaHanM3auum COBMECTHO
C KONoAuaMu MpomM3BOAAT cornacHo CHull 3.05.04.

8.9 ImapaBnMyeckue UCNLITAHUA CUCTEM M3 MOJIUMEPHBIX MaTepuasnos
BHYTPEHHUX TpybonpoBOAOB MPOBOAAT MNpPU MNOJNIOXMTENbHOM  TemnepaType
OKpyxalwllen cpeapl He paHee, 4eM u4epe3 24 4 nocse  BbiNOJSIHEHMUA
nocfefHero CBapHOro W KJeeBOro COeAMHEHUS .

8.10 rmapaBnMyeckme UCMbITAHUS CUCTEM BHYTPEHHUX  BOAOCTOKOB
OCYWeCTBAAT NyTeM 3ano/IHEHMS MX BOJAOM Ha BC BbICOTY CTOSIKOB.
NUCMbITaHMA MNPOBOAAT  NOC/Ae HapykHoro ocmoTpa  TpybonpoBojoB U
YCTpPaHEeHUS BUAMMBIX JAe(peKTOB. [MAPAB/IMYECKOE MWCMbITAHUE  CKJIEEHHbIX
TpybonpoBOAOB HAUYMHAWT He paHee, yem 4Yepe3 24 Y nocsie BbINOJIHEHMUSA
nocneiHero coeiuHeHus. CUcCTeMa BOAOCTOKOB CYMTAETCA  BblAepxXaBlIen
ucnbiITaHMe, ecnM no uctedyeHnn 20 MWUH nNocsie ee HaMoJHeHUs  npwu
HapyXHOM ocCMOTpe TpybonpoBoAOB He OOHapyxXeHO Teun WIn  ApYyrux
pedeKTOB M ypoBeHb BOJAbl B CTOAKAX HE MOHU3WUICA.

8.11 NHeBMaTUYECKUE WUCMBITAHUA TpPybONpPOBOAOB, BbINOJHEHHbIX W3
NOSIMMEPHBIX MaTepuanoB, MNPOU3BOAAT MNPU HA3EMHOM W HAA3EMHOW  UX
nNpoknaake B CheAywWux Cnyyvyasx: TemnepaTypa OKpyxawwero BO3ayXa Huxe
0 °C; npuMeHeHMe BOAbl HEAOMYCTMMO MO TEXHWYECKMM TNpuyMHaM; Boja B
HeobXOAUMOM ANS WUCMBITAHWUA KONMUYeCcTBe OTCYTCTBYeT.

NopsAoK NMHEBMATUYECKUX WCMbITAHUN TPybONpoBOAOB W3  MOSIUMEPHbIX
MaTepuanoB U TpeboBaHUA 6€30MaCHOCTM NPU UCNLITAHUAX YCTAHABIMBAKTCSA
NPOeKTOM.

8.12 TnMpeaBapuTenbHble W OKOHYaTE/IbHble WCMNbITAHUA CaMOTEeYHbIX
KaHanM3auMoHHbIX ceTel u3  Tpyb bGonbworo  aMameTpa  AOMNyCKaeTcCs
NPOU3BOAUTL MNHEBMATUYECKUM CNoCcobom. MpeaBapuTesibHblE  MUCMbITAHMA
NPOBOASAT A0 OKOHYATeNbHOM 3acbiNnkKM TpaHwen (CBapHble  CoeauMHeHUs
FPYHTOM He 3achinawT). MWCnbiTaTeNbHOEe JAaBjleHMe CxaToro  BO3AyXa,
paBHoe 0,05 MMNa, noaaepxuBawT B TpybonpoBoae B TeyeHue 15 MUH. Mpwu
3TOM OCMAaTpMBAKWT CBapHble, KJieeBble W Apyruve CTbiKU ¢ BbIABAAIOT
HEMJIOTHOCTM NO  3BYKY MNpocaymBawwerocs BO34YyXa, no  ny3bipam,
obpasylwmMmMca B MecTax YTeYku BO34yxXa uYepe3 CTbIKOBble COeAMHEeHus,
MOKpPbITblE MbIIBHOW 3MYNbCUEN.

OKOHYaTesibHble UCMbITAHUSA MHEBMAaTUYECKMM CMoCcoboM MpPOBOAAT Mpu
YPOBHE FPYHTOBbIX BOJ Haj Tpyboh B cepeauHe ucnbiTyemoro TpybonpoBoaa
MeHee 2,5 M. OKOH4YaTe/lbHbIM MHEBMATUYECKUM WCMNbITAHMAM NOABEPranT
yyacTku anuvHon 20-100 M, npu 3ToM nepenaj Mexay Haunbosiee BbICOKOW U
HM3KOW To4ykamum  TpybonpoBoaa  He  AOJIXeH npeBbilLaTh 2,5 M.
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MHeBMaTUYECKME UCMbITAHUA MNPOBOAAT  4yepe3 48 4 nocie  3aChiNKK
TpybonpoBoja. UcnbiTaTenbHoe M36bITOYHOE JaBjieHMe CxaToro  Bo3ayxa
yKa3zaHo B Tabnuue 6.

Tabnvua 6 - UcnbiTaTenbHOe  AaBfieHue ckaToro BO3/yXa npwu
NMHEeBMATUYECKOM UCNbITAHUU CaAMOTEeYHbIX KaHaATU3aALUUOHHbIX pr6OHpOBOAOB
i Fomm e Fommm e +
YPOBEHb MPYHTOBbIX McnbiTaTenbHoe Nepenan,
BOA OT OCHU haBneHue, MMa haBneHusa, ,
Tpybonposoaa, M Mna
+  mmmmmm—m————m———- fommmm - +
M36bITOYHOE KOHeYHoe
Havya/bHoe
Fommm e e ittt Fommmm e Fo———m—————- +
=0 0,01 0,007 0,003
o it Fomm e it +
0<<0,5 0,0155 0,0124 0,0031
Fommm e e ittt Fommmm e Fom—m——————- +
0,5«<< 1 0,021 0,0177 0,0033
Fomm e it Fommm e it +
1<<1,5 0,0265 0,0231 0,0034
Fomm e e ittt Fommmm e Fo——m——————- +
1,5<<2 0,032 0,0284 0,0036
Fomm it Fommm e it +
2<<2,5 0,0375 0,0338 0,0037
fommm e Fommmm - fommmm - F-———— - +
8.13 NpuemKky B 3KcnayaTauuw — Tpybonposoaos HeobXxoanMo

NPOBOAUTb, PYKOBOACTBYSICb OCHOBHbIMM MOMOXeHusMM CHul 3.01.04, a
Takxe CHun 3.05.04. nMpw ucnbiTaHum TpybonpoBOAOE BOAOCHAGXeHWUA U
HAMOPHOW KaHanM3auuMm U CAaYe MX B IKCNyaTauuiw AO/KHbI COCTABAATbLCA:

- aKTbl Ha CKpbiTble paboTel (N0 OCHOBaHWI, OMNOpPaM U CTPOUTESbHbIM
KOHCTPYKUMAM Ha TpybonpoBojaax u T.A4.);

- aKTbl HapykXHOro ocmoTpa TpybonpoBogoB u 3nemeHTOoB (y3/0B,
KONoAueB U T.A4.);

- aKTbl UCMbITAHUA HA MPOYHOCTb U MJIOTHOCTb TPYbONPOBOAOB;
- aKTbl Ha MPOMLIBKY U Ae3UHOEKLUI BOAOMNPOBOMLOB;
- YCTaHOBJIEHWE COOTBETCTBUS BLIMOJIHEHHBIX PAabOT MPOEKTY;

- aKTbl BXOAHOI0 KOHTPOJA KayecCcTBa pr6 n coeANHNTEeNbHbIX
AeTtanen.

8.14 Kpome NpueMKU CKpbITbIX paboT ¥ MPOBEPKM aAKTOB WUCMLITAHWUSA
TpybonpoBoAOB Ha MJOTHOCTb M HApPyXHOro OCMOTpa, MpuMeMKa 6e3HanopHbIX
TpyboNnpoBOAOB AONXHA COMPOBOXAATHLCA MPOBEPKOW MPSAMOJMHEWHOCTU, a
TaKxe WHCTPYMEHTa/NbHON MPOBEPKOW NOTKOB B KOJOALLAX.

NMpu npveMKe BHYTPEHHWX BOAOMNPOBOAOB AOMO/HUTENbLHO MNPOU3BOAUTCH
NpoBepka MacnopToB  WAM  CepTUIMKATOB  HA  NOJIUMEpPHble Tpybbl,
COeMHUTENbHbIE AeTanuM M apmaTypy.

9 TEXHUKA BE3OMNACHOCTU MPU MOHTAXE TPYE U3 MNOJIMMEPHbIX MATEPWAJIOB

9.1 Oobume TpeboBaHUA TEexXHUKM 6€30MACHOCTU YyKa3aHbl B  CHwuM
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DEKTUPOBAHME N MOHTAX pr6OHpOBOAOB CUCTEeM BOAOCHAOXEHMA U KaHaM3auum us NOIMMEPHBLIX MaTepunanos. 06l
I11-4, KpoMe TOoro, cneayetTt BbINONHATH Tpe6OBaHMﬂ HacToAWero pasaena.

9.2 HeobxoaMMO  NpPOBOAMTbL OCMOTP U  KOHTPOJAb  CBApoO4YHOro
obopyaoBaHMA, a TaKke M301AUMM DNEeKTPONPOBOAOK, paboTbhl YCTPONCTB
ANA  MexaHuyeckonm o0b6paboTKM KOHUOB M TopuoB Tpyb. Pe3ynbTaThl
NPoOBepKN [AOJIXHbI COOTBETCTBOBATb MACMOPTHbLIM AaHHbIM Ha obopyaoBaHue.

9.3 TexHMYeckun OCMOTp C/leAyeT NPOM3BOAUTbL He pexe, YeM OAMH
pa3 B MecAuy C perucTpauvMen pe3ynbTaTOB  MNPOBEPKM B XypHane
npousBoacTBa paboT.

9.4 3HauyeHuda nNapaMeTpPoB  PEXUMOB CBAPKM  [AOJIXKHbI  OTBEYaTb
TpeboBaHMAM TEXHONOMMYECKMX HOPM AAS Kaxaoro BuAa nonavMepa.

9.5 K npou3BOACTBY CBAapO4YHO-MOHTaXHbIX paboT npu CTpouTenbCcTBe
TpybonpoBoAOB M3  MOJIUMEPHBIX MaTepuasioB  AONYCKaTCA  CBapUuKu,
npowejwve TeopeTUYeCKOe U MNpakTuyeckoe obyyvyeHMe no  cneunanbHoOM
nporpaMMe M CBapuBlIME KOHTPOJibHblE CThHIKM NO CheuManbHOW nporpamme.

9.6 Tpybnl B npouecce XpaHeHUA U MOHTaxa He BbiAensAwT B
OKpYyXalwlWyl cpesy TOKCUMYHbIX BeWeCcTB M He O0Ka3blBalwT BAMAHMA  Ha
OpraHM3M YesioBeKa MpM HEenocpeiaCcTBEHHOM KOHTakKTe. PaboTa c Tpybamu
He TpebyeT 0cobbix Mep be3onacHoCTU.

9.7 Npu pabote c Tpybamu cneayeT cobnwogaTb npaBuna MNoxapHowm
6e30nacHOCTU. B cCjlyyae BO3HMKHOBEHMA Moxapa W 3aropaHua Tpyb wux
cnepyeT TYWWATb 0bbIMM CpeAcTBaMuM MNOXapoTyweHWs. MpU TYWEHUU OrHs  oT
3aropaHus Tpyb B CKNAACKUX MOMeWEeHUsX clepyeT NPUMEHATb MNpPOTUBOra3bl
C GunbTpoM Mapku "B" unun dunbTpyllme NpoTUBOrasbl.

9.8 rmapaBnnyeckme wn nMNHeBMaTUYECKUEe UCNbITaHUA pr6OHpO§OAOB
cnepyeT nponmsBoanTb nocne UX HaaeXHOro 3akpenjieHna U YCTpOUCTBaA
ynopos no MX KOHUAaM M Ha NOBOpOTax.

9.9 TMpu MOHTaxe W uUCNbITaHMax  TpybonpoBoaoB  3anpelaeTcs
NPUCNOHATbL K HUM JIeCTHULLI MU CTPEMAHKU, XOoAMTb Mo Tpybonposoay.
3anpewaetca ob6CTyKMBATb Tpybbl MONOTKOM WAM OTTAMMBATb UX OT CTEHOK
TpaHWen WA CTPOUTENbHBIX KOHCTPYKLMNA.

10 TPAHCMOPTUPOBAHWME W XPAHEHUE TPYE W3 TMOJIMMEPHbIX MATEPWAJIOB
10.1 nMonumepHble Tpyb6bl " COeuHUTesIbHble  aeTanu MOryT

TpaHCNOPTMPOBATHLCA JobbIM  BMAOM TpaHCNoOpTa B COOTBETCTBMM  C
npaBunamnm nepeBO3KU TIpPy30B, TEXHUYECKUMU YCIOBUAMM MOrPYy3KM WU

KpenneHns rpysoB, AEWCTBYWWWMM HA  AAHHOM BuMAe TpaHcnopTa, MU
TexXHU4YeCcKuMn TpeboBaHMAMM NOCTaBUWMKA NpU YCNoBUM obecnevyeHus mep Mo
NpeAynpexaeHnio MexaHUYecKux  MNOBPexAeHuMUn  rpy3a. Bce paboThl,

CBfi3aHHble C TPAHCNOPTUPOBKOW, cClielyeT MPOBOAUTbL MNpU TemnepaType
OKpyXaiwllero BO34yXa He HMXKe YKa3aHHOM B COOTBETCTBYKWMX HOPMATMBHbLIX
JOKYMeHTax.

10.2 Tpy6bbl M3 MOAUMEPHBIX MATEPUANIOB PEKOMEHAYeTCA XPaHUTb W
nepeBO3NTb HAMOTAHHbIMU B OyXTbl MAM Ha  KaTYLWKW, oTAeNbHbIMU
YNaKOBKaMM B MaykuM WAM OTAENbHbIMM Tpybamu 6Gonbworo AuameTrpa B
COOTBETCTBMM C HOPMATWMBHBLIMA AOKYMEHTAMM HA MUX W3TOTOBJIEHUE.

10.3 Npu norpy3ke M pa3rpy3ske Tpyb u petanen, ocobeHHO npwu
oTpuLLaTeNbHbIX TemnepaTypax Bo3jayxa M TemnepaTypax, OAM3KUX K Hysio,
HeobxoauMo cobnwaaTb  OCTOPOXHOCTb  ANA  WUCK/IKWYEHWS  YAAPOB MU
MeXaHMYeCKUX MOBPEeXAEeHUN.

10.4 Npu XpaHeHun Tpyb Ha cCKNagax AOJIXHb CObwAATbLCA YC/IOBUSA,
yKa3aHHble B HOPMATMBHbIX AOKYMEHTax, NpuM 3TOM BbicOTa wTabens Tpyb He
LOJIKHA MpeBblwaTh 3 M.

XpaHeHue Tpyb, HaMOTaHHbIX Ha KaTyWKW, JOMNYCKAaeTCA TOJIbKO B
BEPTUKAIbHOM MOJIOKXEHUN .
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XpaHeHne COeAMHUTENbHbIX AeTanend AONKHO OCYWeCTBAATbLCA TONbKO B
ynakoBaHHOM Buae.
HeobxoaumMo obecneuynmTb  COXPAHHOCTb TPyb U COEAUHUTENbHbIX
AeTanen OT MexaHW4YecKux MoBpexaeHuin, aedopMmauui, MONAAAHUSA HA  HUX
HehTenpoAyKTOB U  XMpPOB, 3aCopeHus  BHYTPEHHUX noBepxHOCTeN,
06/ly4eHNst CONMHEYHbIMX Ny4Yamu.

10.5 B nepuoa MOHTaxa CpoOK XpaHeHua Tpyb u peTanen Ha
CTPOUTENIbHON MJoWaAKe AOSXEeH ObiITb MWUHMUMASbHBIM .

NMPUNIOXEHUE A
KNACCUPUKALMA TPYE U3 NOJIMMEPHbLIX MATEPWAJIOB

Ins  HamopHbix  Tpyb JeiCTBywWWE  HOPMATUBHbIE AOKYMEHTbI
YCTaHaB/MBAOT COOTHOWEHME MexAy HapyXHbiM AMaMeTpoM U TOJIUMHOM
CTEeHKN Tpyb B 3aBUCUMOCTU OT MaKCUMaslibHOro pabouyero pasnenus: 0,25;
0,32; 0,4; 0,6; 1; 1,6; 2; 2,5 MNa no dopmyne

(A.D
rae - MakcumanbHoe paboyee paBneHuve (MOP), MMa;
- HapyxXHb aAnameTp TpybonpoBoaa, M;
- To/WMHA CTeHKM TpybonpoBoaa, M;
- pacyeTHas MPOYHOCTb W3 YCJIOBUSA AJINTENIbHOW MPOYHOCTU, MMa.

B MNPUHATOM B HAcToslee BpeMsa MexAyHapoAHOM  knaccubukauum
MapKupoBKa Tpyb npou3BoauTCs no cepusm "S" M CTAHAAPTHOMY OTHOLEHMIO
"SDR", 3HauyeHMs KOTOpbIX onpenensnTcs no hopmynam:

(A.2, A.3)

MakcumanbHoe paboyee aaeneHne cesizaHo ¢ "S" u "SDR" oTHoweHWeM

(A.4)
rae - MUHMMaNbHas AJIUTeNbHAs MPOYHOCTb, MMa;
- KO30hdMuMeHT 3amaca MPOYHOCTU, YCTAHABAMBAETCHA ANIA  KaxAoro
BMAA MaTepuana W [AONXeH MNPUBOAUTLCA B COOTBETCTBYWWWX  CBOAAX
npaswun.

KaHann3aunoHHble TPybbl MNOApaA3AeNANTCA HA KAACChl MO  KOJbLEBOM
XecTKoCcTu , KMa

(A.5)
rae - MoAy/nb YnpyrocTu maTepuana, kMa;
- CpeAHVWl AuameTp CceyeHus Tpybbl, M;
- KOo30hduumMeHT MyaccoHa MmaTepuana TPybbl.
Mpu <2500 Tpyba cuuTaetca '"HexecTkon", npu  2500-5000 -

"nonyxectkon", npm =5000-10000 - "xecTkon".

OCHOBHble MoKa3aTe/NM CBOWCTB HEKOTOPbIX MOJIMMEPHbLIX MaTepuasioB
Tpyb npueeneHsl B Tabnuue A.1.

Tabnuua A.1 - ®U3NKO-MeXaHUYeCKMe MnoKa3aTeNn HEKOTOPbIX MOJIMMEPHbIX
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)eKTUPOBaHNE U MOHTaxX TpybonpoBOJOB CUCTEM BOAOCHAOXEHUA UM KaHanM3auuu U3 MOJIMMEpHbIX MaTepuanos. 06l
MaTepuanoB, MNPUMEHseMbIX MNpWU MNPOM3BOACTBE Tpyb u COeNHUTENbHbIX
petanen (cnpaBoYHble AaHHblE)

e - +
Moka3aTesb | BenuuuHa |

|noka3aTens|

| Aans |

{MaTepMana i
+
—————————— et Tttt S Sttt e E e S

| MHA | nBeAa | NnBX | nn | CumTbin| Xnopu-
CTekno- |

| | (OHM) | [ |nonn- | poBaH-
NaacTuK |

| I I I I |>Tunen| Hbim NBX |

I | I I I I I I I
+ e 4o +
I | | | nBn | ncn | I I I I
I | | I I I I I I I
e fmmm - 4o 4o 4o 4= fmmm - +-
—————— ot
[MnoTHOCTL, r/cMm |0,94-0,96 |0,93-0,94|0,91-0,93| 1,4 | 0,91 |0,93-0,95]
1,57 | 1,6-2,2 |
I | | I I I I I I I
e - 4o 4o 4o 4= fom - +-
—————— fmmm
|Npepen Tekyyectu npu| 20-25 | 15-18 | 10-12 | 50-56 |25-28 | 18-26 |
50-55 | 40-200% |
| pacTsaxenun, Mna | | | | I I I I
I | | I I I I I I I
e - 4o 4o 4o 4= fomm - +-
—————— fmmm
| YanuHeHue npu | 800 | 800 | 600 | 50 | >200 | 200-500
|70-120 | 0,4-1,4
|pa3pTBe, % | I I I I I I I
I | | I I I I I I I
e - 4o 4o 4o 4= fomm - +-
—————— fmmm
[Moaynb YApyrocTu, | 800 | 600 | 200 | 3000 | 1200 | 550-800 |
2900 |5000-25000%* |
[MNa | | I I I I I I I
I | | I I I I I I I
e - 4o 4o 4o 4= fomm - +-
—————— fmmm
| KoapduumeHT | 2 | 2 | 2 | 0,7 | 1,5 | 1,2-1,4 |
0,62 | 0,18-0,3 |
ITGHH?BOFO NIHenHoro | | | | | I I
IpacmTpeHMﬂ, 10 °C| | I I I I I I
I | | I I I I I I I
e - 4o 4o 4o 4= fomm - +-
—————— fmmm
| PacueTHas npo4yHocTb,| 5-6,3 | 5 | 2,5-3,2 |10-12,5|5-6,3 | 6,3



DEKTUPOBAaHME N MOHTAX pr60ﬂpOBOAOB CUCTEeM BOAOCHAbXeHUA M KaHanuMsauum us NOJIMMEpPHbLIX MaTepunasioB. 06l
|

10 | 10-30%*
ImMna I I I I I I I
| |
I I I I I I I I
| |
o +-—— - - Fo—————- +-————- +-————- +-————- +-
—————— o
* ﬂnﬂ
theHonhopmanbaernaHbix ,
NOAN3OUPHBIX n
SMOKCUAHbBIX CMOJI.
B 0CeBOM
HanpaB/ieHUu.
e L e L e e et +

MPUNIOXEHUE B
MEPEYEHb HOPMATUBHbLIX JOKYMEHTOB

B HacToAwMx HOpMax JAaHbl CCbUIKM Ha cjejpywuue HOPMaTUBHbIE

LOKYMEHTbI:

CHun 2.04.01-85%. BHYTpPEHHUN BOAONPOBOA W KaHanM3auums
34aHUN

CHuN 2.04.02-84*. BoaocHabxeHue. HapyxHble ceTtu [
COOpyXeHus

CHun 2.04.03-85. KaHanusauus. HapyxHble ceTtu 7
CoOopyXeHus

CHuN 2.04.14-88*. TennoBas un3onauua obopyaoBaHus n
TpybonposoaoB

CHun 2.07.01-89%. FpafsoCTpoOUTENbLCTBO. nnaHnpoBkKa "
3aCTpoMKa  TFOPOACKUX MU CenbCKux
noceneHun

CHun 3.01.01-85%. OpraHm3sauus CTPOUTENIbHOI O
NpPoOM3BOACTBA

CHun 3.01.04-87. MpuemMka B 3KCNAyaTaLuuio 3aKOHY€EHHbIX
CTPOUTENbCTBOM ObOBEKTOB. OCHOBHble
NONOXeHUSA

CHuN 3.05.01-85*. BHYTpeHHue CaHUTApPHO-TEXHUYECKMe
CUCTEMBI

CHum 3.05.04-85%. HapyxHble ceTtu 7] COOpyXeHusn
BOAOCHAOXEHUA U KaHanM3auuu

CHuN III-4-80%*. TexHMKa 6e30nacHOCTU B CTpoOUTeNnbCTBE

roct 2930-62. Mpubopbl U3MepuTenbHble. WPUGTbl U 3HAKU

roct 18599-83. Tpybbl HanopHble n3 nonuaTuneHa.
TexHn4yeckue ycnoBuA

roct 29324-92. (MCO Tpybei u3 TepMonaacToB ans

161/1-78) TpaHCNOpPTUPOBAHMUSA XUAKOCTEN.
HOMUHANIbHbIE  HAaPYXHble  AMaMEeTpbl 7
HOMUHAJIbHble  AABJIEHUA . MeTpuyeckas
cepus.

NMPUNOXEHUE B
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DEKTUPOBAHME M MOHTaxX TpybonpoBOAOB CUCTEM BOAOCHAOXEHWS M KaHanuM3auuu M3 MOJIMMEPHbLIX MaTepuasoB. 06l
(cnpaBo4HoE)

HOMOIPAMMbI N1 OMPERENEHUA NMOTEPb HAMOPA B TPYBAX

PUCYHOK B.1l - Homorpamma Ans onpejesieHus noTepb Hamnopa B Tpybax
anameTtpom 6-100 mm (npu = 0,00002)

PUCYHOK B.2 - Homorpamma Afifi OonpejesieHnss noTepb Hamopa B Tpybax
anameTtpom 100-1200 mm (npu = 0,00002)

PUCYHOK B.3 - HoMmMOorpamma Ans onpejeseHus MomnpaBOYHOro Ko3hduumeHTa
Ha TemnepaTypy BoAbl Npu pacyeTe Tpyb amameTpom 6-100 Mmm

PUCYHOK B.4 - HoMorpamma Ans onpejeneHus nonpaBovyHOro KoagphuumeHTa
Ha TemnepaTypy BoAbl Npu pacyeTe Tpyb amametpom 100-1200 Mmm

NMPUNOXEHWE T
(cnpaBo4HoOE)

HOMOIPAMMA 114 OMPERENEHUA AMAMETPA KAHAJIM3ALUMOHHOIO TPYEBOIMPOBOAA

PUCYHOK .1 - Homorpamma Afifi onpejesieHns AnameTpa KaHa/IM3auMOHHOT O
Tpybonposoaa

MPUNOXEHWE 1

METOAMKA MPOYHOCTHOIO PACHETA TPYBOIMPOBOAOB M3 TMOJIMMEPHbIX
MATEPUAJIOB MPU MOA3EMHOW MPOKJALKE (OBWME MPUHLMIMbI)

MPOYHOCTHON pacyeT TpybonNnpoBOAOB W3 MNOJIMMEPHbIX  MATepuasnos,
YNOXEHHbIX B 3emne, PeKoMeHAYyeTCs CBOAMTb K CobnoaeHui0 HepaBeHCTRaA:

ANA HanopHeiX TpybonpoBoaoB

@.1

AN caMoTeYHbIX TpybonpoBoaoB
’ .2
ANA ApeHaxHbiXx Tpybonposoaos
’ @.3)
rae - MaKCuMasibHOe 3HavyeHume Jedopmaumm pacTAxXeHusa maTepuana B

CTeHKe Tpybbl M3-3a OBaNbHOCTU  MOMEPEYHOrO CeyeHus Tpybol  nop
AencTemem rpyHToB (, MMa) M TpaHCNOPTHbIX Harpysok (, MMa);

- CTeneHb pPacTAXEHWS MaTepuasna CTEHKU TPpybbl OT BHYTPEHHEro
paBneHus Boabl B TpybonpoBoge;

- CTeneHb CXaTus MaTepuana CTeHKM Tpybel OT  BO34ENCTBUA
BHeIlHUX HArpy3ok Ha Tpybonposoa;

- nMnpeAenbHO  AOMNYCTMMOe 3HayeHue  jgedpopmaumm  pacTsaXeHUS
mMaTepuana_ B CTeHKe Tpybbl, NPOMCXOAsWen B YC/0BMAX  peslakcaumu
HanpsXeHUn;

- npeaensHO JAonycTuMas Jedopmaums pacTAXeHUA MmaTepuana B
CTeHKe Tpybbl B YC/NIOBMAX MOJI3y4YecTH;

- KO3hbhuuMeHT 3amaca, yuyuTbiBawWMA BuA nephopaumm B CTeHKaxX
Tpy6bl, KOTOPbIA MOXHO MPUHATbH NMPU KPYrOBOM OTBEPCTUM B [1aJlKOCTEHHOM
Tpybe - 2,3; KpyroBoM OTBepCTMM B cTekno- (6a3anbTo) nNNACTUKOBOM
Tpybe - 3,0; weneBoM OTBEPCTUM CO CKPYIrJ/IeHHbIMA yriamu (COOTHoOlIeHMEe
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DEKTUPOBAHME M MOHTaxX TpybonpoBOAOB CUCTEM BOAOCHAOXEHWS M KaHanuM3auuu M3 MOJIMMEPHbLIX MaTepuasoB. 06l
cTopoH 8:1, Hanpumep, 25 Ha 3) - 1,3; ana Apyrux ycioBuUM BeanvuHa
LOJIXKHA MPUBOAUTBLCA B HOPMATMBHBLIX AOKYMEHTAX.

3HayeHue MoxeT bObITb onpeneneHo no ¢opmyne

.4

rae - KO3GOUUMEHT nocTenu rpyHTa Ana  un3rubawwmx HanpsKeHUN ,
YYUTbIBAWWWNMA KAuyeCTBO YNNOTHEHUA, ero MOXHO NPUHNMATD : npu
TwaTtenbHoM KoHTpone - 0,75, npu nepuoamyeckom kKoHTpone - 1,0, npwm

OTCYTCTBMM KOHTpons - 1,5;

-  KO3hdpuuMmeHT 3anaca HaA OBaAJIbHOCTb MOMNEpPevYHOro ceyeHus
Tpybbl, nNpuMHMMaeTCcs paBHbM: 1,0 -  4nA  HaANOPHbLIX M CaMOTEYHbIX
TpybonpoBoAOB M 2 - ANS ApPEeHaxHbX TpybonpoBoaoB;

- OTHOCUTeJIbHOe YKOpo4YeHue BepTUKa/JIbHOIo AuameTpa pr6H B
rpyHTE, YyCTaHaB/IMBaeTCA KaK npeaesbHO AonyCTUMOe 3HayeHue

@.5)

rae - OTHOCUTENIbHOE YKOpO4YeHWe BepTUKaNbHOro auMameTpa Tpybbl nop
JeACTBMEM TPYHTOBOW Harpy3ku;

- TO Xe, noj AencTBueMm TPAHCNOPTHLIX HAIrpy30K;
- OTHOCUTe/IbHOE YKOpo4yeHune BepTUKalbHOro JAguameTpa pr6H,

obpa3oBaBileecss B NpoLecce CKAAaAUPOBaHUA, TPAHCNOPTMPOBKU U  MOHTaxa.
EFr0O MOXHO NpuUBAMXEHHO NpuHMMATbL No Tabnuue A.1.

Tabnuua 4.1
fmmm - it TP +
KonbLeBas npu cTeneHun
XeCTKOCTb YyNAOTHeHUA
obonouyek Tpybsl, rpyHTa
Ma
+  mmmmmmm e fmm - fommm - +
no 0,85 0,85-0,95 6onee 0,95
————————————————— T B e E
no 276 000 0,06 0,04 0,03
fmm - it e TP et L ettt +
276 000-290 000 0,04 0,03 0,02
T e fmm fmmm e +
Bonbwe 290 000 0,02 0,02 0,01
fmmmm - it TP fmmm - fommm - +
’ .6)
roe - Ko3pouUUMEHT, Yy4YUThIBAWOWWUA 3ana3jbiBaHne OBaJIbHOCTU MOMNEpPeYHoro

ceyeHusa Tpybbl BO BpeMeHM U 3aBUCAWMW _OT Tuna rpyHTa, CTeNneHn ero
YNAOTHEHUA, TUAPOreosIorMYecKMx YCJIOBUM, T[EeOoMeTpunm TpaHWeu, MoXeT
npUHMMAaTb 3HavyeHus oT 1 go 1,5;

- KO3(puUUMeHT npormba, y4YUTbIBAWUA KAYECTBO NOAMOTOBKM JiOXa
N YNJIOTHEHMA, MOXHO MPUHUMATb: MpPU TwaTenbHoMm KoHTpone - 0,09, npwm
nepuoanyeckom - 0,11, npu 6eckoHTponbHOM BeaeHun paboTt - 0,13;

- KO3hOMUMEHT, yuyuTbiBAWWWMA  BAWSAHME TpPyHTA  3aChiMKM  Ha
OBa/IbHOCTb MOMEPEYHOro ceyeHus TpybonpoBoaa, MOXHO MNPUHATb PABHbIM
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DEKTUPOBAHME N MOHTAX pr6OHpOBOAOB CUCTEeM BOAOCHAbXeHUA M KaHanuMsauum us NOJIMMEpPHbLIX MaTepunasioB. 06l
0,06;

- Moaynb pgedopmMaumu rpyHTa B nasyxax TpaHuweu, MMNa;

- KO3(OUUMEHT, Yy4YUTbIBAWWNN B/IUSAHUE KOJIbLEBOM  XECTKOCTMU
060/104KM Tpybbl Ha OBa/LHOCTb MOMEpPeYHOro ceyeHus  Tpybonpoeoaa,
MOXHO MPUHUMATb paBHbiM 0,15;

@.7)
rae - yaenbHbi BeCc rpyHTa, H/M;

- rnybuHa 3achinky TpybonpoBoaa, cyMTas OT MOBEPXHOCTU 3emMnau
JO YPOBHS MOpPU3OHTaNIbHOrO AMameTpa, M;

- KpaTKoBpeMeHHaA KoJibueBaAa XeCTKOCTb 0605104KM pr6H, MnNa;

.8

rie - KpPaTKOBPEMEHHbIW MOAY/Nb YMNPYrocTW NMpU pacTAXeHMM MaTepuana
Tpybbl, MMa;

- MOMEHT nHepuunm ceyeHun Tpyo6bl Ha  eAWHUULY  AJIUHbI,
onpeaensemsin nNo opmyne

@a.92

- Ko3thtduuMeHT [MyaccoHa MaTepuana Tpybbl, npuBOAMTCA B
HOPMaTUBHOW AOKYMEHTaLuK;

4.10)

rae - Ko3dhMUMEHT YNNOTHEHUA FpyHTa;

- TpaHCNopTHas Harpy3ka, npuHMMaemas MO CNPaBOYHbIM  AAHHbIM
ANA TYCEHWYHOro, KOJIeCHOro W Apyroro TpaHcrnopTa, Mra;

- Ko3(ppuUMeHT, yuuTbiBaOWWUA FNybUHY 3anoxeHusa Tpybonposoaa,
npn <1 =0,5;

- KO3(QdMUMEHT, y4YMTHIBAOWWIA NPOLECC OKPYr/JeHUs OBaNM30BaAHHOM
Tpybbl Moj AenNCTBMEM BHYTPEHHero AaasneHus Bodpl B Bogonposoge (, MMa)

@.11)

rae - CyMMapHas BHeWHAs Harpyska Ha TpybonpoBsog, MNa;
@a. 12)
(ﬂ-13j
a.14)
a.15)

rae - KpaTKOBpeMeHHas  pacyeTHas MPOYHOCTb  MNpU  pacTAKeHUW
MaTepuana Tpybbl, MNa;

, - KpaTKO- W JONIrOBpeMeHHOEe 3HayeHus MoAyNnsa YRNpyroctu npwu
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DeKTMPOBaHME M MOHTax TpybonpoBOAOB CUCTEM BOAOCHAbXeHWSs U KaHanu3auuu U3 MOJIMMEPHLIX MaTepuasnos. 06l
pacTaxeHun matepuana Tpybel Ha KOHel cpoka Cayxbel  3KCnayaTauuu
Tpybonposoaa, MNa.

(4.16)

raoe - Ko3bhdbuumeHT 3anaca, JOJKEH MPUBOAUTBLCA B HOPMATUBHbBIX
JOKYMeHTax.

ECM B pe3ynbTaTe pacyeTOB 3HayeHMe JIeBOW YaCTU BblpaxeHus
(4.1 byaetr 6bonbwe 1, TO crneayeT MOBTOPUTb pacyeTbl Npu  APYrux
XapaKkTepucTuKax MmaTepuana Tpyb unm yknaaku Tpybonposoaa.

Jlanee npoBepsAwT YCTOWYMBOCTb 0060/I0MKM Tpybbl NpPOoTUB AEACTBUA
COYeTaHUsA HArpysoK: A/ HAMOPHbIX CeTel - FPyHTOBble WU TPAHCMNOPTHble

OT FPYHTOBbIX BOJA, , a TAaKxXe BO3MOXHOIO BO3HMKHOBEHUS BaKyyMma B
TpybonpoBoae, ANsl CaMOTEYHbIX ceTelh - , [ANA  ApPEeHaxHbX ceTem - C
MCNOJSIb30BAHMEM BbIpAXEHUS

, @a. 17)
rae - KO3(hOULUMEHT, YUYUTbIBAKILUA B/IMSSHNE  3ACbINKMU rpyHTa Ha
YCTOMYMBOCTb 0DONMOYKU, MOXHO NpuHATb 0,5, a and cooTHoweHus =4:1 -

paBHbiM 0,07;

- KO30hMUMEHT, Yy4YMTbHIBAWWWA OBaAJIbHOCTb MOMEPEYHOr0 CEeYeHUs
Tpybonpoeoaa, npu ;

- Ko3hhMUMEHT 3anaca Ha YCTOMYMBOCTb 06OJIOYKM HaA JencTBue
BHEWHUX Harpy3oK, MOXHO MPUHATb PaBHbIM 3;

- AAuTenbHas KoONblLeBas XeCTKOCTb  060/104KM  Tpybbl,  MMa,
onpeaenseTcs no (opmyne

(n.18)

MpuMep pacyeTa HA MNPOYHOCTb  MOA3EMHOrO0  KAHA/IM3AUUOHHOIO
Tpybonposoaa

JlaHo. Tpybbl C HapyxHbiM amametpom 1200 wmm, MHA, cCpeaHenerkoro
TUNa C TONWMHON CTeHKU =46,2 mm (FOCT 18599) yknamapiBawTCsA B TpaHlew
HAa rnybuHy =5 M B CeTM caMoTeYyHOW KaHanulaumm. B  yC/OBUAX
CTPOUTENbCTBA MO MOBEPXHOCTU Haj TPybonpoBOAOM BO3MOXHO MepemeleHne
TAXeNoro TpaHcnopTa C AaBsieHnem Ha  rpyHt =0,01 Mna. BbicoTa
FPYHTOBbLIX BOA - 1 M OT MOBEPXHOCTWU 3emnu. TpebyeTcs nogobpaTb TrpyHT
ANA 3aCbINKK.

PeweHne. [ONA 3aCbiNKW HA MeCcTe CTPOUTENbCTBA NPUHUMAEM FPYHT
yAenbHbiM BecoM =18 KH/M. 3HayeHus KpaTKO- U AONFOBPEMEHHOro Moayre
ynpyroctu MHA - =800 MNa u =200 MMa.

C
"

1. onpeapensem rpyHToByW Harpy3ky =18-5=90 kH/m=0,09 ™mna.
2. Onpepensem obuyw Harpy3ky =0,09+0,01=0,1 ™Mna

3. onpeaensieM KpPaTKOBPEMEHHYW KOJIbLEBYW XECTKOCTb  000/I04YKU
Tpybel no (4.8, 4.9

MNa.

4. onpeaensieM OTHOCUTENbHOE YKOpPOYEHWEe BepTUKA/IbHOrO JuameTpa
Tpybbl noj AencTBMEeM rpyHToBOM Harpy3ku no (4.6) npu =1

wwm 3,7%,

npuHMMaeM - Kak cpejHee 3HayeHwe, paBHbiM 1,25;
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- C y4YeTOM NepuoanmyecKkoro KoHTpona pasBHbiM 0,11;

paBHbiM 0,15;

paBHbiM 0,06;

paBHbIM 5 MMNa (ans cpeaHux ycnoBun) .

5. OnpejensieM YyKOpoYeHMe BepTMKaNbHOMO JAuameTpa Tpybbsl  nop
AeNCTBMEM TpaHCNOpPTHOM Harpy3ku no (4.10)

mwim 0, 3%.
6. OnpepensieM OTHOCUTE/IbHOE YKOpOYeHMe BepTUKaNbHOro AuameTpa

Tpybel no (A.5), npuHae =2% (ana >0,29 MNa U CTeneHUn YNJOTHEHMUS
rpyHta 0,85-0,95 no Tabnuue A.1)

7. Onpepensem  MaKCMMasibHOe  3HAayeHMe  CTEeMeHU  pacTAXeHus
mMaTepuana B CTeHKe Tpybbl M3-3a OBaNbHOCTM MNOMEPEYHOro  CeYeHus
TpybonpoBoaa noj AendcTBMeM Harpy3ok no (A4.4) npu =1 M

mwnin 1%

8. Onpeaensem cTeneHb cxaTusa MaTepuana CTeHKU Tpybsl,
npoucxoasuero noa AeWCTBMEM BHEWHUX Harpysok Ha Tpybonpoeoa no
(.14

mim 0,16%

9. OnpepenseM AONYCTUMYKW CTEeneHb pacTAXEHUA mMaTepuana B CTEHKe
Tpybbl, npoucxopsawero B ycnoBuAx penakcauuum no (4.15) npu =25 Mna

mnn 6,25%.

10. oOnpeaensiem AONYCTUMYKW CTeneHb pacTAXeHUs wMaTepuana B
CTeHKe Tpybbl, npoucxonsfuero B ycnoBuax nonsydyectn no (4.16)

mwnn 1,6%.
11. nNpoBepsieM npoyHocThb no (A.2)
, 4TO MeHble 1,

T.e. TMpuUHATbIE  JaHHble MO  FPYHTY  3aChiNKM UM ero  ynaoTHeHUs
YAOBNETBOPANT MPOYHOCTHbIM TpeboBaHuAM Ans AaHHOro TpybonpoBoaa.

MPUNOXEHWE E
AKT

O MPOBELEHWUM BXOAHOIO KOHTPOJIA MAPTUU TPYB U3 TMOJIMMEPHbIX MATEPWAJIOB
(COEAVHUTEJBHbLIX OAETANEN)

nosly4YeHHbIX
HanMeHOBaHWe opraHunsaunm nonyyvyartensa
pr6bl (coeamHUTENbHbIE aetann) nosy4yeHsbl ana cncTem
Boagonpoesoj, KaHanunlauuna un ap.
paBneHnem ____ MMNa.
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DEKTUPOBAaHME N MOHTAX pr6OHpOBOAOB CUCTEeM BOAOCHAOXEHMA U KaHaAM3auum us NOJIMMEpPHbLIX MaTepunasioB. 06l
Mbl, HMXenoanucaBwmecsa, KOMUCCUA B CoCTaBe:

npeacrtaBuTenun

opraHm3auma 3aka3yuka, A[ONKHOCTb, $.U.O

opraHum3auma noapapyvka, AONKHOCTb, $.U.O

3KCnayaTupylwas opraHuvsauuma, AONXHOCTb, ®.U.O0

NpoBenM BXOAHOW KOHTPONAb napTum Tpyb (coeamHUTenbHbIX aetanen) N

AVNaMeTpOoM MM, [OJINHOWN M
(wr.),

NOCTaB/1€HHbIX

HanMeHoBaHWe ¢GUpMbl, AaTa

n3 noanMmepa THNa

Naptusa cocTounT n3

wr., 6yxT nnu bapabaHos (AuUMKOB
coeiuHUTENbHbIX aeTanen)

n
COOTBETCTBYeET

POCCUNCKUA MU 3apybexHbin CTaHAapT

KonmyecTBo Tpyb MM, AJTMHOM M
(MapkupoBKa no
_ CTaHaapTy)
KonmyecTBo aeTtaneu MM wr.
(MapkupoBKa no CTaHAapTy)
JlaHHble o CONpPOBOANTENBHOM cepTupukaTe

PesynbTaT: napTua Tpy6  (CoeAMHWTEeNbHbIX AeTanen) COOTBETCTBYeT
(He cooTBeTCTBYeT) pPOCCUMMCKMM  CTaHaapTaM UM COMPOBOAUTE/bHbIM
cepTudmkatam u mMoxeT (He MoxeT) 6biTb AOMylleHAa K MOHTaxXy.
JaTa noanucu

OT 3aKa34uKa

OT nojapfaayvynka

OT 3KCNyaTupylwen
opraHuM3auuu

TeKCT AOKYyMeHTa CBepeH Mo:
opuumManbHoe mlaaHuve -
M.: FoccTtpon Poccum, ryn uynm, 2001
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