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Hactoawmit CBog, npaBuA COAEPMMT YKasaHMA MO MPOEKTUPOBAHMIO W PACYETy CUCTEM
TpPyb60onNpoBOAOB HAapPYy*KHOrO U BHYTPEHHErO BOAOCHAOXKEHMA U KaHaNM3aumm 13 Tpy6 13 NOSIMMEpPHbIX
MmaTepuanoB. BbinonHeHMe 3TUX YKasaHui obecneunT cobnogeHve obAsaTenbHbiXx TpeboBaHUM K
HApPYKHbIM U BHYTPEHHMM CUCTEMAM BOAOCHAOKEHMA N KaHaNM3auuK, YCTaHOBIEHHbIX AEMCTBYOWMMMU
CHuM 2.04.01-85* "BHYTpeHHWI BOZOMPOBOA W KaHanusaums 3gaHuin", CHuM 2.04.02-84*
"BoaocHabxkeHue. HapykHble ceTu 1 coopykeHusa" n CHul 2.04.03-85 "KaHanusauyma. Hapy»kHble cetu 1
coopyeHua".

PelweHne Bonpoca O NPUMEHEHUM OAHHOTO AOKYMEHTa NPW NPOEKTUPOBAHUU U CTPOUTENLCTBE
KOHKPETHbIX 3[aHWA WU COOPYNKEHWIN OTHOCUTCA K KOMMETEHUMU MNPOEKTHON WAN CTPOUTENbHOM
opraHusaummn. B cnyyae ecnuM MNPUHATO pPeLleHUe O MNPUMEHEHMU HaCToALLEero /[OKyMeHTa, Bce
YCTaHOBNEHHbIE B HEM MpaBua ABAAIOTCA o0b6sa3aTeNbHbIMU. YacTUUHOE MCMob30BaHUe TpeboBaHUI U
npaBua, NpMBEAEHHbIX B HACTOALLEM IOKYMEHTE, He AONYyCKaeTcs.

B paHHom CBoae npaBun paccmMoOTpeHbl obliMe BONpPOChl, Kacawlumeca Tpyb U3 pasAnUHbIX
NONMMEPHbIX MaTepunanoB. YcTaHOBAeHbl obwmne TpeboBaHUs K copTameHTy Tpyb M cnocobam ux
coeaMHEHUA, PaCCMOTPEHbI BOMPOChl MOHTaXKa TpybonpoBoA0B, XpaHeHUA TPYD M TEXHMKKN Be3onacHOCTH
npu wmx MmoHTaxke. lMpuBedeHbl METOAMKU TMAPaBANYECKOro pacyeTa CUCTEM BOAOCHAOXKEHUs U
KaHanMs3auuu, a TaKX¥e MPOYHOCTHOrO pacyeTa HamnopHbIX M 6e3HanopHbIX TpybonpoBoaos npu
noa3emMHOW NPOKNaAKe B rpyHTe.

B paspabotke CBoga npaBun npuHumanu ydactue: HO.H. Caprun, A.A. LWapunos
(CanTexHUUNpoekT), A.B. Chagkos, A.A. OtctaBHoB (YN HUMMoccTpoit), B.A. YcTioros, B.C. Pomeitko,
A.A. Nobpombicnos, B.E. byxuH, /1.4. Nasnos (3A0 "HMNO Crponnonnumep"), K.U. 3anues (AO "BHUUCT"),
B.A. Tnyxapes, B.M. bos6enb (Focctpoint Poccum), /1.C. Bacunbesa (MM LLHC).

1. OBNIACTb NMPUMEHEHWA



Hactoawuin CBoAg, nNpaBuA PacnpoCTPaHAETCAs Ha MPOEKTUPOBAHME M MOHTaXK CTPOALLMXCA U
PEKOHCTPYMPYEMbIX CUCTEM BHYTPEHHUX U HAPYMKHbIX CETEN BOAOCHABKEHNA U KaHanM3auumn us Tpyé u
CoeAMHUTENbHBIX AeTanel (panee - Tpybbl) U3 NOAMMEPHBIX MaTEPUANOB.

2. OBWWE MONOKEHNA

2.1. JaHHbI AOKYMEHT BKAIOYAeT TpeboBaHUs, oblwme ana Bcex BUAOB Tpyb M3 NONMMEpPHbIX
maTepuanos. Cneuuduyeckne TpeboBaHUA 4NA KaK4Oro Buaa TpybonpoBogoB M3 NOAMMEPHbIX
MaTepuanos npmeeaeHbl B COOTBETCTBYHOLLMX CBOAAX MpaBul.

2.2. Tpybbl, coegmMHUTENbHbIE AETAaNN U 3NEMEHTbI U3 NOAMMEPHbIX MaTeEPMANOB, MPUMEHAEMbIE B
CMCTEMAX BOAOCHAOKEeHMA 1 KaHAIM3aLUMKU, YNJIOTHUTE/IbHbIE MaTepuasbl, BELLECTBA 418 CMa3KMU, KNen u
np. AO/IKHbI MMETb CEPTUPUKATbI AN TEXHUYECKME CBULETENbCTBA, @ A8 CUCTEeM BOAOCHAbXKeHuA -
rMrueHmnYecKme 3akatyeHua floccaHanmagHaasopa MuHsgpasa Poccun.

2.3. XapaKTepuUCTUKN HEKOTOPbIX MOJIMMEPHbIX MaTepuanos, NPUMEHAembIX 418 NPOU3BOACTBA
TPyb U coeanHUTENbHbIX AeTanei, npuseaeHbl B MpunoxeHun A.

2.4. NepevyeHb HOPMATUBHbIX AOKYMEHTOB, Ha KOTOPble AaHbl CCbliIKM B CBOAE npaswua, npuseaeH
8 MpunoxxeHun b.

3. MPOEKTUPOBAHME BHYTPEHHMX BOAOMPOBOAHbIX CETEN

3.1. O6bwme TpeboBaHUA

3.1.1. Bbibop maTepuana Tpyb ANA CUCTEM XOJIOAHOTO W ropsvyero BoAOCHabXKeHus cnepyet
npousBoAUTbL C Y4Y4EeTOM HasHayeHus UM ycnoBui paboTbl TpybonpoBoaoB, TemnepaTypsl
TPAHCMOPTUPYEMOI BOAbI, @ TaKXKe CpoKa CAyXbbl TpybonpoBoAOB, PYKOBOACTBYACH OTAE/NbHbIMU
CBOAAMM NPABMUA Ha NPOEKTUPOBAHNE U MOHTAX TEX MU UHbIX BUAOB TPY6 TpybONpOBOAHbIX CUCTEM.

3.1.2. Tpybbl 1 coeanHUTENbHbIE AETANN U3 NONMMEPHbIX MaTepMasnos, NpeaHasHaYeHHble A
X03AACTBEHHO-NMNTLEBOIO BOAOCHAOXEHMA, AO/IKHbI UMETb B MapKMpoBKe c/10B0 "Mutbesan”.

3.2. Knaccudumrauus

3.2.1. Tun Tpy6 1 coegmMHUTENbHbIX AeTanemn (32 UCKAOYEHNEM U3FOTOBIEHHbIX U3 CTEKNONIACTUKA)
AN BOAONPOBOAOB XON0AHOW BOAbl onpeaenaetcs No HOMWHANbHOMY AAaBAEHWUIO B COOTBETCTBUMU C
Tabaunuen 1.

Tabnnua 1

B3ameH F'OCT 29324-92 lNMpukasom PoctexperynnposaHua ot 05.10.2004 N 24-ct ¢ 1 anpena 2005 roga
BBeAeH B aeiicteme NOCT MCO 161-1-2004.

Tun Tpy6bl HomuHanbHoe pasnerHune no NOCT 29324, MlMa

Nerkuin N 0,25
CpegHenerkuin C/1 0,4
CpegHunin C 0,6
Taxenvin T 1,0
OcoboTaxenblt OT 1,6

2,0

2,5

HanopHble pr6b| N3 CTEKNONNACTUKOB NOAPa3aenAnTCA Ha TPU TUMNa NO HOMWUHA/IbHOMY AaBNEHUIO



-0,6;1,6 u 2,5 MMa.

3a HOMMHanbHbIA AnameTp TpybonpoBoAOB, WM3rOTAaBAMBAEMbIX METOAOM 3KCTPY3UWU, NPUHAT
HapyXHbll gnameTp. Ona Tpy6, N3roTaBNMBaEMbIX METOLOM HAMOTKM (Hanpumep, CTEK/IONIACTUKOBbIE U
6a3a/1bTONIACTUKOBbIE), 32 HOMUHANbHbIN AMAMETP NPUHAT BHYTPEHHUI AMAMETP.

MpumeyaHne. HomnHanbHOE AaBAeHWE - 3TO MOCTOAHHOE BHYTpeHHee W3bbITOYHOE AaBneHue
BOAbl, KOTOpoe Tpybbl U COEAMHWUTENbHbIE AEeTain MOTYT BblAEpP)KMBaTb B TeYEHME BCEro CPOKa
aKcnayaTtaumum (50 net) npu Temnepatype sBoabl 20 °C.

3.2.2. HanopHble Tpybbl U3 MOAMMEPHbIX MaTEpPUaNoB U UX COEAMHEHUS, MPUMeEHAemble aNA
BHYTPEHHEro BOAOMNPOBOAA ropsyel BOAbl, LONXKHbl ObiTb PACCYMTAHbI Ha YCNOBUA MNOCTOAHHOIO
BO34eNCTBMA TemnepaTypbl Bogbl 75 °C 1 pacyeTHOro nepmuoaa skcnayatauum He meHee 25 ner.

3.2.3. Knaccudumkauma HanopHbIX TPy6 MOXKET Npou3BoAUTLCA TaKKe no nokasartento "SDR" un no
cepuam "S". OnpeneneHune sTUX Nokasartesnein npmueegeHo B MpuaoxkeHun A.

3.3. Buapl 1 cnocobbl coeanHeHus Tpyo

3.3.1. HanopHble Tpybbl, npeAHa3sHa4YeHHble AN1A BHYTPEHHUX BOAOMPOBOAOB, AO/XKHbI
COeAMHATLCA B 3aBUCMMOCTM OT BUAA NOJIMMEPHOro MaTepuana:

- Ha cBapKe BpacTpyb (NoAn3TUNEHOBbIE, MOIMMNPONUIEHOBbIE, MONNOYTEHOBbIE U Ap.);

- Ha Kneto BpacTpyb (NOSMBUHUAXNOPUAHBIE, CTEK/IONNACTMKOBbIE, 6a3a/1bTONNACTUKOBbIE M Ap.);

- MEXaHWYECKMM NyTEeM C MOMOLLBIO Pa3beMHbIX U HEepPasbeMHbIX COEAMHUTENbHbIX AeTanen
(meTannononnmepHsble, "clunTOro" NOANITUNEHA M Ap.).

3.3.2. Cnocobbl coeAMHEHMA NAACTMACCOBbIX TPYD, cCOeaMHUTENbHBIX AeTaleil U apMaTypbl U MecTa
WX PACMOIOKEHUA YCTAHABAMBAIOTCA NPOEKTOM B 3aBUCUMOCTH OT:

- Ha3Ha4yeHuAa TpybonpoBoaa;

- CBOICTB MaTepunana;

- BUAa, HOMEHKAATYPbl U pasMepoB Tpyb, COeANHUTENbHbIX AeTaNen U apMmaTypbl;

- pabouero AaBneHUA U TeMMNePATyPbl TPAHCMOPTUPYEMOW BOAbI;

- BUAA U CBOWCTB TPAHCNOPTUPYEMOTO BELLECTBA;

- HOPMATMBHOIO CPOKa cNyXbbl Tpybonposoaa;

- cnocoba NpoKaagKu TpybonpoBoaa M YCA0BUI BbIMOJIHEHMA CTPOUTENbHO-MOHTAXKHbIX paborT;

- TemnepaTypbl OKpyKatoLwen cpeabl;

- N1AaHUPOBOYHbIX PELUEHUN.

3.3.3. Bug coeanHeHmnsa cneayeT NPUHUMATD M3 yCI0BUIM obecnedyeHna repMeTUYHOCTU U NPOYHOCTU
TpybonpoBOAa HA BECb NPOEKTUPYEMbIA CPOK IKCMIYaTALMK, @ TAKXKE TEXHONOTUYHOCTU NMPU MOHTaXKe U
BO3MOXHOCTM peMOHTa Tpybonposoaa.

3.3.4. Pa3bemHble cOoeaMHEHUA MPeaycMaTpMBAlOTCA B MeCTaxX YCTaHOBKM Ha Tpybonposoge
apmaTypbl W MpucoeauHeHna K o06OopydoOBaHMIO M AN BO3MOMKHOCTM [AEMOHTAXKa 3/1eMEeHTOB
TpybonpoBoga B npouecce 3KCnayaTaumn. 3T COeAMHEHUS AOJIXKHbl ObITb PACcMoO/IOKEHbl B MecTax,
OOCTYMHbIX 419 OCMOTPa U PeMOHTa.

3.3.5. CoepuHeHne Tpyb W3 pPasHOPOLHbIX HECKAEMBAIOWMXCA W  HecBapuBatoLWMXCA
MOANPULMPOBAHHBIX M KOMMO3ULMOHHBIX MOSIMMEPHbIX MaTepPUanoB OCYLLECTBAAETCA C NOMOLLbLO
MeXaHUYECKUX COeAMHEHWUIM, KOHCTPYKUMA U TEXHONOTUSA NMPUMEHEHMA KOTOPbIX YCTaHABAMBAOTCA MO
AaHHbIM UX U3rOTOBUTENEN U NMOCTABLMKOB AN KOHKPETHOIo NOJIMMEPHOrO MaTepuana.

3.3.6. MeTtannuyeckme n[etanum CoOeaAUHEHWUA AOMKHblI OblTb WM3roTOBAEHbI M3 KOPPO3MOHHO-
CTOMKOro matepuana.

3.3.7. CpoK cny6bl COeANHEHUI [0MKEH COOTBETCTBOBATb CPOKY C/YKObI TPY6.

3.4. Npoknagka Tpybonpoeoaos

3.4.1. TpaccupoBKka TpybonpoBoaoB BOAONPOBOAA NPOU3BOAMUTCA C  y4eToM PU3MYECKMX
(XMMMUEeCKUX) N mexaHMUYeCcKUX CBOMCTB maTepuana Tpyb U cnocobosB Mx coeanHeHus u TpeboBaHUM,
yKasaHHbIx B CHul 2.04.01.

Mpu MoHTaxke Tpyb Ha CBapKe MOXKHO MNPUMEHATb TPAAWMUMOHHbBIE CXeMbl NPOKAAAKU
BOZONPOBO/OB - KOJIbLLEBbIE U TYMUKOBbIE, NPU COEANHEHUMU TPYD C NOMOLLbIO COeANHUTENBbHbIX AeTanel
CUCTEMbI PEKOMEHAYETCA BbINOAHATL C NMPUMEHEHMEM KOJIIEKTOPHDbIX Y3/10B C PasMeLLeHMEM B HUX
3aNopHON U peryanpyloLLein apmaTtypbl, Y3708 NPUCOeAMHEHMA YyYacTKOB TpybonpoBoaos n npmubopos
yyeTa KoIM4YecTBa M pacxoda Bogbl.



3.4.2. TpybonpoBoabl, Kak NpaBuIo, LONKHbI MPOKA3AbIBAaTbCA CKPbITO (B WaxTax, WTpobax u T.4.).
OTKpbITas Npoknagka TpybonpoBOAOB paspellaeTcs B MecTax nogsofa BOAbl K BOAOPa3bopHOl
apmaType, a TaKXKe B MeCTax, r4e UCKNOYEHbI UX MEXaHNYECKUE NOBPEKAEHUS.

MpoknagbiBaTe TPY6ONPOBOALI NOA NEPEKPLITUEM NOABA/BbHbBIX MOMELLEHUI CAeyeT TONbKO B TEX
CNyYanAx, KOr4a NPeayCMOTPEHaA 3alMTa OT MEXaHUYECKUX NOBPEXAEHWUIN.

MpW ropM30HTaNbHOM NPOKAAAKE YH4ACTKM BOAONPOBOAHbIX IMHWUI U3 NACTMACCOBbIX TPY6 cneayeT
NPOKNaAbIBaTh Bblle KaHa/IM3aLMOHHbIX Tpy6onpoBoaos. Mpn HEBO3MOXKHOCTM 06ecneynTb NPOKNAAKY
Bblle KaHa/AM3aUMOHHOrO TpybomnpoBoAa, TPAHCMOPTUPYIOLWLErO arpeccuBHble, TOKCUMYHbIE, Maxy4ue
KUAKOCTM, BOAOMPOBOL C/edyeT MNPOeKTUpoBaTb M3 TPyd TO/NbKO CO CBApHbIMU WAWM KAeeBbiMMU
coegMHEHNAMM.

3.4.3. Mpwn NPOeKTUpoBaHMM  TpybonpoBoAOB  cjiedyeT  MOJIHOCTbIO  MCMOJb30BaTb
KOMMEHCUPYIOLLLYHO CNOCOBHOCTb TPybonpoBoAa. ITO AOCTUIAEeTCA NyTem BbIOOPA paLMOHabHOM CXeMbl
NPOKNAAKM M NPaBU/IbHbIM PasMeLLeHMEM HEMOABUMKHbLIX ONOp, AeNAWMX TPybonpoBos Ha Y4YacTKM,
TemnepaTtypHaa gedopmaumsa KOTOPbIX NMPOUCXOAUT HE3ABUCUMMO OAMH OT APYroro U BOCMPUHUMAaETCA
KOMMEHCUPYIOLWMMU 31IeMeHTammM Tpybonposoaa.

PasmeLlyeHne onop NpounsBogAT B CeAytolei nocnesoBaTe/IbHOCTU:

- Ha cxeme TpyboMnpoBOAOB HAaMEYAlOT MECTa PACMO/IOKEHUSA HEMNoABMMKHbIX ONOp C y4eTom
KOMMEeHcaLMm TeMnepaTypHbIX U3SMEHEHUIN A/IMHbI TPY6 anemeHTammn TpybonpoBoaa;

- NPOBEPAIOT PACYETOM KOMMEHCUPYHOLLYIO CNOCOBHOCTb Y4aCTKOB;

- HAMEYALOT PACNO/IOKEHNE CKOMB3ALLMX U HENOABUKHbIX ONOP.

B Tex cayyasAx Korga TemnepaTypHble W3MeHeHua ANMHbl  TpybonpoBoza nNpeBbiWwatoT
KOMMEHCUPYIOLLYO CMOCOBHOCTb ero 3/IeMEHTOB, Ha HEM HEOOXOAMMO YCTAaHOBWUTb AONOJHUTENbHBbIN
KOMMeHcaTop, KaK NpaBuio, NocepeamHe MeXay HENoABUKHbIMU ONOPaMMU.

Mpu paccTaHOBKE OMOp C/AeAyeT Yy4uTbiBaTb, YTO rMepemelleHne Tpybbl B  NJIOCKOCTH,
nepneHaANKYNAPHON ocK Tpybbl, OrPaHUYMBAETCA PACCTOAHMEM OT MOBEPXHOCTMU A0 CTEHbI.

3.4.4. 3anopHaa u Bopjopa3bopHas apmaTypa AO0/MKHA MMETb HEMNOABUMKHOE KpenseHue K
CTPOUTENbHbIM KOHCTPYKLMAM AN TOro, YTobbl YyCMAUA, BO3HUKAIOLLME NPU NOIb30BaHUM apMaTypoi, He
nepegasanncb Ha TpyObl.

3anopHyto apmaTypy AMameTpom 40 32 MM C KOPMYCOM 13 NOIMMEPHbIX MaTepManoB AOMNyCcKaeTca
YCTaHaB/ANBATb 6€3 KpPenneHUs K CTPOUTENIbHbIM KOHCTPYKLUAM.

3.4.5. PaccToAHMWe Npu napannenbHON NPOKNaAKEe U MeXKAY Nepecekatowmmmca Tpybonposogamu,
BbINO/IHEHHbIMMU M3 MOJIMMEPHbIX MaTepuanos, U TpybonpoBoAamu, BbINOJHEHHbIMU W3  APYrUX
MaTepunanos, B TOM YMC/E CTa/IbHbIMU, PErNaMEHTUPYETCA HOPMATUBHBIMU AOKYMEHTAMMU.

3.4.6. CKpblTas npoknagka B 6opo3gax M wTpobax p[onxkHa obecneynmBaTb BO3MOMKHOCTb
KomneHcaummn gedbopmaumii NaAacTMaccoBbIX TpybonpoBoaoB 6e3 MexaHUYECKUX MOBPEXAEHUN KX
3N1€MEHTOB.

3.4.7. Mpwn cbopKe PpnaHUEBbIX CoOeaMHEHU TPYOONPOBOAOB 3anpeLLaeTca yCTpaHeEHNE NepeKoca
dnaHLeB nyTemM HepaBHOMEPHOIO HaTArMBaHWA BONTOB M YCTpaHEHME 33a30Pp0B MeXay daaHuamu npu
NMOMOLLM KANMHOBBIX NPOKAAA0K U Waiib.

3.4.8. Mpn CcKpbITOM NpOKAaaKe TpybonpoBOoAOB M3 MOJAMMEPHbIX MATEPMANOB BHYTPEHHSAA
NOBEPXHOCTb 60PO34 UM KaHAOB He A0JIKHA UMETb TBEPAbIX OCTPbIX BbICTYMOB.

3.4.9. MNpwu cbopke pe3bboBbIX COEANHEHUI [OMKHA ObITb COBNIOAEHA COOCHOCTb METAITIMYECKUX U
naacTmaccoBbix Tpy6 M agetanein. MoBepxHOCTb pe3bbbl AeTanu Ao/KHa OblTb POBHOM, YMcTOn U Be3
3ayceHUeB.

3.5. TnapaBanyeckunii pacyet Tpybonposoaos

3.5.1. BeanumHa Hanopa H

! HEO6XO,CI,VIMaFI 4na nogayun soapbl I'IOTpeﬁMTefIPO, onpegenaerTca no

dopmyne
HTP = Zlfl + ZhMC + hI‘COM + thl (1)

rAe I, - yaenbHble NoTepy Hanopa npu TemnepaType BoAbl t, °C (MoTepyu Hanopa Ha eANHWLY AWHDI
Tpybonposoaa), M/m;



| - aAnHa yyacTKa TpybonpoBsoaa, m;

thC - NOTepPU HANopPa B CTbIKOBbIX COEANHEHUAX U B MECTHbLIX CONPOTUBNEHUNAX, M;

h - reomeTpuyeckaa BbICOTa (OTMETKa CaMol  BbICOKOM TOYKM PaC4eTHOro Yy4acCTKa

reoM
TpybonpoBoaa), m;

hCB - cBO6OAHbIV Hanop Ha u3anee M3 Tpybonposoaa, M (AN8 CAaHUTapPHO-TEXHUYECKUX Npubopos

NpUHMMaeTca no npunoxeHuto 2 CHul 2.04.01).

MpumeyaHue. Jonyckaetca Zh npuHUMaTb paBHol 20 - 30% Zitl.

M.C

3.5.2. MNoTepn Hanopa Ha eAuHWLY AAvHbI Tpy6ornposoga I, 6e3 ydyeTa ruApaBAMYECcKOro

COMPOTMBAEHMUA CTbIKOBbIX COEAMHEHMI CneayeT onpeaenatb no ¢opmyne

t 2gdl()

rae A - KoahPULMEHT rMAPaBANYECKOrO CONPOTUBAEHMA MO A/IMHe TPY6ONpoBoaa;
V - cpeaHas CKOPOCTb ABUNKEHWNA BOAbI, M/C;

g - ycKopeHue cBo60oaHOro NageHus, m/c2;

d - pacyeTHbIV (BHYTPEHHUI) AnameTp Tpybonposoaa, m.

KoaddpULMEHT rnapaBanMyeckoro conpotmusnenna A cieayet onpeaenats no popmyne

0.5 b N 1,312(2-0)1g(3,7d / K))
2 IgRe,—1

lg(3,7d /K.

Ji-

,(3)

rae b - yncno I'IO,CI,O6VIF| pPeXmnmoB Te4eHnAa soabl;

Recb - yucno PeltHonbaca paKTUYeCKoe;

I<3 - KOZ—)d)d)MLI,MGHT 3KBMBANIEHTHOM LEePOX0BATOCTU, M, NPUBOANTCA B OTAE/IbHbIX CBOAAX NPaBuUn,

HO He meHee 0,00001 m.
Yncno nogobus pexxmmoB TedeHus BoAbl b onpeaensatoT no popmyne

lgRe
L 888

b=1 )
lgRe,,

(4)

(npu b > 2 cnepyet npuHumath b = 2). dakTMyeckoe uncno PeliHonbaca RedD onpeaenaeTca no

dopmyne

vd

Re, =—, (5
07, (5)

roe V - KoapouUMEHT KNHEMATMYECKOM BA3KOCTU BOAbl, M2/c.
Ynucno PeliHonbAaca, COOTBETCTBYIOWEE Hayasy KBaApaTMYHOM 06/1acT  rMapaBANYECcKUX
COMPOTMBNEHUIA NPU TyPOYNEHTHOM ABUKEHUU BOAbI, onpeaenseTca no popmyne

500d
Re = ——
0= -6

3



3.5.3. 1A OpMEHTUPOBOYHbIX PACYETOB MO BbllenpueeaeHHbIM GOPMYyNaMm MOMKHO MCNO/Ib30BaTh
HOMOrpammbl, NpuBeaeHHble B MpuaoxKeHumn B.

Homorpammbl Ha puc. B.1 1 B.2 npegHasHaueHbl gns onpegeneHns yaenbHbix NoTepb Hanopa Ha
TPEeHWe Npu TPAHCMOPTMPOBAHMM BoAbI ¢ TemnepaTypoit 10 °C.

Mo Homorpammam Ha puc. B.3 1 B.4 onpeaenaeTca NnonpaBoYHbIN KO3abdUUMEHT k[ K Be/IM4YnHe

1000i,,, ecn Temnepatypa Boabl oTamuHa ot 10 °C.

3.6. Onopsbl U KpenaeHua

3.6.1. B mecTax npoxoda Yepes CTPoUTe/IbHbIe KOHCTPYKLUMU TPYyObl U3 MOAMMEPHbIX MaTepManoB
HeobXo4MMO NPOKAAAbIBaTh B MMAb3ax. [J/MHA MAb3bl A0MKHA NPEBbIWATb TOLWMHY CTPOUTENBHOM
KOHCTPYKLUMN Ha TO/WMHY CTPOUTENbHbIX OTAENOYHbIX MaTepuanos, a Hah NOBEpPXHOCTbO Mona
BO3BbIWaTbCcA Ha 20 MM. PacnonoxeHune cTbikoB Tpyb B r/ib3ax He AOMNyCKaeTca.

3.6.2. Ona TpybonpoBOAOB M3 MOAMMEPHbIX MATEPUANOB MPUMEHSIOTCA MOABMUMKHbLIE OMOPbI,
OONyCKawlwme nepemelLeHme Tpyb B 0CEBOM HaMpaBAEHWUW, U HEMOABUMKHbIE OMOPbI, HE AOoMyCcKatowme
TAaKUX NepemeLL,eHun.

3.6.3. HenogBwkHble onopbl Ha Tpybax crepyeT BbIMNOAHATbL C MOMOLLBIO MPUBAPEHHbIX WK
NPUKAEEHHbIX (B 3aBUCMMOCTU OT maTepuana Tpyb) K Teny Tpybbl ynopHbIX Konew, Myt - ana Tpyb
anameTpom 4o 160 Mm MM cermeHToB - gns Tpyb anametpom 6onblue 160 mm.

Mpumepbl paccTaHOBKKM oNOp NpmBeaeHbl Ha pUCyHKe 1.
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PucyHok 1. NMpumepbl pacCTaHOBKU HENOABMKHbIX ONOpP

Henoasu:kHoe KpenaeHue TpybonpoBoAa Ha ONope NyTeM CKaTua Tpybbl He AONyCKaeTcs.

B KauyecTBe NOABWKHbIX ONOP CAeAyeT MPUMEHATb NOABECHbIE ONOPbI MU XOMYTbI, BbINOSHEHHbIE
M3 MeTanna uau NoJIMMEPHOro MaTepmana, BHYTPEHHUIA AMaMETP KOTOPbIX 40/KeH 6biTb Ha 1 -3 mm (c
yYeToM MNPOKNAAKM M TeniaoBOro paclwupeHun) 6onblue HApPYyXKHOro AMameTpa MOHTUMPYEMOro
TpybonpoBoaa.

Mexay TpybonpoBogOM U METANIMYECKUM XOMYTOM C/iegyeT NoMeLaTb NPOKNAAKY U3 MATKOro
matepuana. LnpuHa NpoKkNaaKkuM L0MKHA NPEBbIWaTh WNPUHY XOMYTa HE MeHee Yem Ha 2 MM.

3.6.4. PacCTaHOBKY HENOABMUMKHbLIX OMNOp CAefyeT MPUHUMMATb TaKoM, 4Tobbl TemnepaTypHble
U3MeHEHWA ANNHbI Yy4acTKOB TPYOONPOBOAOB He NPEBbIWAAN X KOMMEHCHPYHOLLYHO CNOCOBHOCTb.

3.6.5. Npu HEBO3MOKHOCTM YCTAHOBKU KpPernieHuli Ha pacyeTHOM PacCTOAHUMU MO KOHCTPYKTUBHbIM
coobpakeHuam TpybonpoBoAbl LOMyCKaeTcA NPOKAAAbIBATh HA CMIOWHOM OCHOBaHWUM.

3.6.6. [nMHA He3aKpen/eHHbIX TFOPU30HTaNbHbIX TPyOOMPOBOAOB B MecTax MOBOPOTOB MU
npucoeamHeHus ux K npubopam, 0b6opyaoBaHuUIo, GlaHLLEBLIM COEAMHEHUAM HEe A0KHa npeBbiwaTth 0,5
M (pUCYHOK 2).
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PucyHOK 2. MpoKknagKa TpybonpoBoA0B B WaxTax.

3.6.7. 3agenky WTPob, KOPOOOB, OTBEPCTUIA B MEXKAYITAXKHbIX MEPEKPLITUAX U CTEHax cnepyet
BbINO/IHATbL NOC/IE OKOHYaHMA BCex PaboT Mo MOHTaXKy U UCMbITaHUIO TPYOONPOBOAOB.

3.7. KomneHcauma TemnepaTypHoOro yaanHeHus Tpybonposoaos

3.7.1. Mpu nNPOEKTUPOBAHMU W MOHTaxKe TpybonpoBoAOB M3 MOJIMMEPHbIX MaTEPMasoB
HeobXxoAMMO YyuYUTbIBATb 3HAYUTE/IbHbIE TEMMNepaTypHble U3MEHEHUS AOJIMHbl U NPUHUMaATb
COOTBETCTBYHOLLME MePbI MO UX KOMNEHCALUMUN.

3.7.2. BeiMumnHy TeMnepaTypHOro U3meHeHua aanHbl Tpybonposoaa Al onpesenstoT no popmyne

Al = aATL , (7)

o o -1
rae & - koaGPULMEHT TenN0BOro NMHENHOTO pacluMperHns matepuana Tpybbl,  C

AT - pasHOCTb MeXay MaKCMManbHOM MU MUHUMaNbHOM TeMnepaTypammu Tpy6onposoaa;
L - anviHa TpybonpoBsoaa, M.

’

3.7.3.MpoaonbHble ycunna Nt BO3HMKatoLlwme B TpybonpoBoae Npu U3MeHeHUM TemnepaTypsbl, 6e3
yyeTa KOMMeHcalum TemnepaTypHbIx Aebopmaumii onpenensatot no popmyne

N, = aATE,F , (8)

roe E0 - MOZY/b yNpyroctu matepuana T1pybol, MMa;

F - nnowaab NonepeyHoro ceyeHns CTeHKM Tpybbl, M2,

TemnepaTypHble Hanps)KeHWA HeobXo4MMO Y4uTbiBaTb B NOHGOM 3aKpenneHHOM Yy4yacTKe
Tpybonposoaa npu noboi ganHe yyacTka.

3.7.4. OCHOBHbIMM KOMMEHCUPYIOLWMMM 3SNeMeHTamu Tpybonposoda ABAAKOTCA OTBOABI,
netneobpasHble, M-06pasHble, CMAbOOHHbIE U ApYrMe BUAbI KOMMNEHCAaTOPOB.
3.7.5. KomneHcupytowan cnocobHocTb oTBoZa nog yraom 90° onpeaensetca no ¢popmyne

Al - 2[o] (L + r)’ +0,0077°
* 3E,D [ +r

,(9)

rae Al - makcumanbHo AonycTMoe NpogonbHOe nepemelleHre Tpy6onpoBoaa oT AeicTeus
TemnepaTypbl, KOTOPOE MOXKET BbITb KOMMEHCMPOBAHO OTBOAOM, M;

[, - pvHa npuneratowero K OTBOAY NPAMOTO yyacTKa Tpy60onNpoBoAa A0 NOABUMKHOM ONOpbI, M;

r - paguyc nsrnba oteoAa, M;

D - HapyXHblit guameTp Tpyo, M;

[0] - pacyeTHas npouHocTb, MMa;

E, - mopynb ynpyroctu, MMa.

Cxembl FTHYTOro oTBOA4a U KOMNEHCATOPa NOKa3aHbl Ha PUCYHKE 3.
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a - otBof; 6 - KOMNeHcaTop
PucyHok 3. Cxembl rHYTOro oTBOAa U KOMNeHcaTopa

3.7.6. KomneHcupytouian cnocobHocTb M-06pa3HOro KomneHcaTopa onpeaenseTcsa no popmyne

Al = L(9,4r3 +14,97%a+7,84" +1,3a%) , (10)
0,25E,hD

rae Al - makcMmanbHO AOMycTMMOe NpogosibHOe nepemelleHue Tpybonposoga OT AeiicTeumA
TemMnepaTypbl, KOTOPOE MOXKET BbITb BOCMPUHATO KOMMEHCATOPOM, M;

h - BbIIeT KOMNeHcaTopa, M;

r - paguyc nrnba oTBo40B KOMMEHcATopa, M;

a - A/IMHA NPAMOro y4acTKa KoMMeHcaTopa, M;

D - HapyXHbIl guameTp Tpybbl, M;

[0] - nonyckaemoe HanpsxeHWe 13 ycnoBUit AaUTeNbHOM NPoYHOCTM, MMa.

3.7.7. MaKcMMaibHO AOMYCTUMOE PAcCTOAHME OT OCM KOMIMEHCATOpPa 0 OCU HEMOABUXKHOM onopbl

Tpy6onposoga L CM, OOJI}KHO BblYUCAATLCA MO popmyne

KOM /

Al
L = (11
on T 5 AT (11)

3.7.8. PacctosHue | oT ocu Tpybbl OTBOAA A0 OCM YCTAaHOBKM CKO/b3AlLE onopbl (pUCyHOK 4)
cnenyeT NPUHUMATL PaBHbIM

[ = K~JAID |, (12)

roe K - koadpdnumneHT, onpegensembii NPOYHOCTHBIMU U YNPYTMMK CBOMCTBAMMU MOJIMMEPHOIO

maTtepuana Tpyb no dopmyne
3E,
K== 13
(o)

O - pacyeTHasi NPOYHOCTb MaTepuana Tpyobl, Mla.
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a - Ha oTBoAe; 6 - Ha TPOMHUKOBOM OTBETB/IEHUM
PucyHoK 4. Cxembl pacrnonoXXeHua onop

3.7.9. B HeobXxoaMMbIX CAy4asnxX KOMMEHCUPYHOLWAn cnocobHocTb TPybonpoBOAOB MOMKET ObiTb
MOBbILEHA 33 CYET BBEAEHMA LOMONHUTE/IbHBIX MOBOPOTOB, CMYCKOB U MOAHEMOB.

3.7.10. KomneHcauus TeNA0BOro IMHENHOTO YAAMHEHNA TPYD U3 NOMMEPHBIX MaTEPUANOB MOXKET
obecneunBaTbCcs NPOAOALHLIM M3rMBOM MpPU yKAagKe UX B BUAe "3melikn" Ha onope, WKpUHa KOTOPOK
OOJIKHA AONYCKATb BO3MOXKHOCTb M3rnba Tpybonposoaa npu nepenage Temneparyp.

3.7.11. Mpn HeobXxoAMMOCTU YBEAUYEHUA KOMMEHCUpytowen cnocobHoctn -, Z- n M-06pasHbix
3N1eMeHTOB TpybonpoBOAOB NMPUMEHSAIOT MeToh "pacTsxKu' (npeaBapuTenbHOE HanpsKeHue) npu
MoOHTaxe Tpybonpososa.

3.8. Tennosas usonauna Tpybonpososos

3.8.1. Tpybonposoapl Ana ropadvei Boabl (Kpome MNoABOAOK K BOAOpa3bopHbIM npubopam) u3
NOJIMMEPHbIX TPYD A0NKHbI UMETb TEMNJIOBYHO M30NALMIO.

3.8.2. TensioBylo uM30AALMIO TPYOOMNPOBOAOB ONpeAensAloT pacdeTom corsnacHo CHull 2.04.14.
KoadpdpuumeHT TensionpoBoaHOCTM matepuana gomskeH 6bitb He 6onee 0,05 BT/(m x °C), HO npu 3TOM
TO/ILLMHA TEMNI0BOM M301ALMM JOMKHA BbITb He MeHee 10 mm.

4. MPOEKTUPOBAHWE BHYTPEHHEN KAHA/IM3ALMW U BOAOCTOKOB

4.1. Obwme TpeboBaHUA

4.1.1. Cnctembl BHYTPEHHEM KaHanM3aunmn 34aHUI cneayeT NPOEeKTUPOBaTh M3 KaHa/IM3aLMOHHbIX
Tpy6, paccyMTaHHbIX Ha TPAHCNOPTUPOBAHME CTOUHbIX BOA, C MOCTOAHHOM TeMnepaTypoi He HuxKke 75 °Cu
KpaTKOBpeMeHHO He meHee 1 MUH ¢ TemnepaTypoit He meHee 90 °C.

4.1.2. NpoeKTUpOBaHNE CUCTEMbI KaHaIM3aLMUKN U3 TPYD N COeAUHUTENBHbIX AeTanenl U3 PasINYHbIX
NOSIMMEPHbIX MaTePMaANOB He A0NYyCKaeTcA.

4.1.3. CuCTeMbl BHYTPEHHMX BOAOCTOKOB A/15 34aHWUM BbicOTOM A0 10 m A0NYyCKAeTcs BbINOAHATb U3
6e3HanopHbIX TPy6, Npun Gonbluel BbicOTe 34aHNA ceayeT NPUMEHATb HanopHbIe TPyObI.

4.1.4. Tpybbl U3 NOAUMEPHbIX MaTeEPMANOB AOJXKHbI ObiTb NPONOMKEHBI, KaK MNPaBMUIO, CKPLITO - B
LaxTax, kKopobax, boposaax u T.n.

B mecTax BO3MOXHOro MexaHW4YecKoro noBpexaeHua Tpyb cnegyeT NPUMEHATb TONIbKO CKPbITYIO
NPOKNAAKY.

JonycKaeTcs OTKpbITas NPOKAaAKa KaHa/IM3aLMOHHbIX M BOAOCTOUHbIX TPYOONpoBOAOB B NoABaNaAX
34aHuI, He obopynoBaHHbIX MOA MPOU3BOACTBEHHbIE, CKNAACKME WUAWU CAyXebHble NomelleHus, Ha
yepaaKax v B CaHy3nax 34aHu.

4.1.5. K mecTam nNpoymcTKM TpybonpoBoA0B N3 NOJMMEPHbIX MaTepManos A0KeH bbiTb obecneyeH
JNIETKUIA A0CTYN NOCpeACcTBOM YCTaHOBKU ABEPOK, CbEMHbIX LLUTOB, PELLETOK U T.1.

4.2. Pazamepbl Tpyb

OvameTpbl KaHANN3aUMOHHbIX TPYO M coeaNHUTENbHbIX AeTanel A0MKHbl ObiTb YHUPULMPOBAHDI
no Hapy»Homy gmameTpy: 32, 40, 50, 75, 90, 110 n 160 mm. TonwmHa CTEHOK TPYO U COeANHUTENbHbIX



AeTaneln 3aBUCUT OT BMAA NOJIMMEPHOTO MaTepmana M yKasblBaeTCA B COOTBETCTBYHOLLUMX HOPMATUBHbIX
OOKYMEHTaXx.

4.3. Bugbl n cnocobbl coeguHeHnn Tpyb

4.3.1. TpybonpoBoabl ANA CUCTEM BHYTPEHHEW KaHanu3aLuMuM COEAMHAOTCA C NOMOLLbBLO
pacTpybHbIX COEAMHEHUI C UCMOIb30BaHMEM YNOTHUTENbHBIX Kosel, a Ana Tpyb MNBX - TakxKe Ha Kneto.

4.3.2. dnaHueBble coeANHEHMA UCNONb3YIOTCA B MeCTax nepexoaa Tpybonposoaa Ha YyryHHble UK
CTanbHble TPYObl AW ANA NOAKNIOYEHUS K 060pYyA0BaHMIO.

4.3.3. CoegnHeHMe oTBOAALLMX TPYHONPOBOAOB CO CTOAKAMM HAANEXUT NPOM3BOANTbL Ha pacTpybe
C YNIOTHUTENbHbBIM KOAbLOM. MpK coeanHeHUn rnagkmx Tpyb mexay coboi gonyckaeTca npumeHeHue
OBYXpacTpybHbIX MydT, Npu 3ToM MydTbl HEOBXOANMMO 3aKPENAATbL Ha ONopax.

4.3.4. [nafikMe KOHLbl YYyTYHHbIX AeTanel (BbiNyCcKun Tpanos, BOAOCTOUYHbIE BOPOHKM U T.M.) cieayeT
coeguHATb € TPybamn M3 NOSIMMEPHbIX MATEPUANOB COeAMHUTENIbHBIMU PacTPybHbIMK NaTpybKamm c
YNNOTHUTENbHBbIMU KONbLAMU UIN MaHXeTamu.

4.3.5. CoeanHeHne rNaAKMX KOHLOB KaHa/AM3aUMOHHbIX TPYO M3 NOSMMEpHbIX MaTepuanos C
pacTpybom UyryHHOM KaHa/AM3aUMOHHOM Tpybbl TOrO e JAuameTpa cieayeT MpousBoauTb C
NpUMEHeHNEM CneLManbHbIX YNIOTHUTEIbHBIX KOMEL, TN MaHXKeT.

4.4. NpoknagKa Tpybonposoaos

4.4.1. Mpu nNpoKNaaKe KaHa/JM3aUMOHHbLIX CTOSSKOB B KOMMYHMKAUMOHHbLIX LWaxTax, wWwTpobax,
KaHafax u Kopobax orpaxkaatowme KOHCTPYKUMK, obecrneymBatowme AOCTyn B LWaxTy, KOpob u T.n.,
JONXHbI 6bITb BbINO/NHEHbI B cooTBeTCTBMM co CHKM 2.04.01.

4.4.2. MecTta npoxofa CTOAKOB 4epe3 MepekpbITUA [AOMNyCKaeTca 3a4enblBaTb LUEeMEeHTHbIM
pPacTBOPOM Ha BCIO TOJILLMHY NepPeKpbITUA.

Mpu npoknagKe Tpyb B NepekpbITUN UX cegyeT 06epTbiBaTb MIMAPOU30ASALMOHHBIM MaTepPUaIom
6e3 3asopa.

4.4.3. TpybonpoBoabl He [OMXKHbI NPUMbIKATb BRAAOTHYDO K MOBEPXHOCTU CTPOUTENbHbIX
KOHCTPYKLMIA. PaccTosiHMe B CBETY MeXAY TPYHaMM 1 CTPOUTENbHBIMU KOHCTPYKLUMAMM LONKHO ObITb He
meHee 20 mm.

4.4.4. KomneHcauma TeMnepaTypHoro yajnHeHusa TpybonpoBoaoB Npy UCNOb30BaHNM CBAPHbIX U
KNeeBblX COEAMHEHWI OO/MKHa obecneymMBaTbCd C  MOMOLLbIO  PACTPYBHbIX COEgUMHEHUA €
YNNOTHUTENIbHBIMW KONbLAMM, BCTaBAAEMbIMU B OBObIYHbIA MAWM KOMNEHCALUMOHHbIA (YANMHEHHbIN)
pacTtpyb.

4.4.5. CnepyeT npeaycmaTpuBaTb XECTKOE W MPOYHOE KpenseHue CaHWTapHbIX Npubopos K
CTPOMUTENBbHbIM KOHCTPYKLMAM 6e3 nepeaayun ycuamin Ha Tpybonposoapbl.

4.5. TmapaBanMyeckuin pacyet Tpybonposoaos

4.5.1. lnameTp KaHANM3ALMOHHOIO CTOAKA PacCYUTbIBAETCA Ha NPOMYCK pacyeTHOro pacxoaa soabl
N3 yCNI0BUA YCTONYMBOCTM NPOTUB CPbIBA FMAPABANYECKMX 3aTBOPOB CaHUTAapHO-TEXHMYECKNX NPMBOPOB.,
NPUCOEAUHEHHbIX K 3TOMY CTOAKY. [lpn 3TOM BenuuMHa pasperkeHus, BO3HUKalOLLero B CTOfIKe, He
O0/KHa NPEBbIWATb MMHUMA/IbHOM BbICOTbI FTMAPaBANYECKMX 3aTBOPOB.

Bce 0TBOAHbIE KaHAaNU3aLMOHHble TPYOONPOBOAbI, KaK MPABUO, CeAyeT PAacCUMTbIBATb TaK, YTOODI
NPV pacyeTHOM Pacxoe CTOKOB OHM paboTann B 6e3HanopHOM pexume.

BoA0CTOYHbIE CTOAKN U COeAMHEHUN A0NKHbI ObITb rEPMETUYHBIMU MPU AABJAEHUU BOAbI, PABHOM
BbICOTE CTOAKA, U NPOYHbIMU NPU 3aCOPEHUU U NEPENOSTHEHUM.

4.5.2. [Jonyctumasa Be/IMYMHA paspeeHUA B BEHTUAMPYEMbIX W  HEBEHTUAUpPYeMbIX
KaHaNM3aUMOHHbIX CTOAKAX He [AO0JIKHA MpesbiwaTb 0,9h3, roe h3 - BbICOTQ HaMMeHblUero w3
rMAPaBAMYECKMX 3aTBOPOB CAHUTAPHO-TEXHUYECKMUX NPUHOPOB, MPUCOEANHEHHDBIX K KaHAM3aLMOHHOMY
CTOAKY.

4.5.3. BeqIUMHY paspelkeHnsa B BEHTUIMPYEMOM KaHa/IM3aUMOHHOM CTOfAKe cleayeT onpeaenstb
no popmyne
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(1+cose,) D,
Ap = 0.71 05 ,(14)
D 90D,
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OTB CcT

roe Ap - BennunHa paspekeHuna B CTOAKE, MM BOJ. CT.;

g, - pacyeTHbIN pacxos, CTOKoB, M3/c;

Q, - yron NpucoeimMHeHNA No3TaxKHOro 0TBOAA K CTOAKY, rpaj.;
D_. - nnametp croska (BHYTpeHHUI), m;

a’oTB - AMAMETP NO3TaXKHOTO OTBOAA, M;

L., - pabouas BbicoTa cTosiKa, M.

Mpumeuanwe. Mpn 90 D > L cnepyet npurumats 90D, = L

CcT *

4.5.4. BenunumHy paspexeHunsa B HEBEHTMAMPYEMOM KaHa/M3aUMOHHOM CTOAKe caeayer
onpegensatb no popmyne

Ap =0,31V? (15)

c™M 7

rae V., - CKOpoCTb BOAOBO3AYLIHOM CMecH, M/c, KOTopyto onpeaenaloT no dopmyne

, (16)

0, +4,
Vo =—"—"
)
rae O, - pacxopn BO3Ayxa, IKEKTUPYEMOrO (YBNIEKaeMOro) B CTOAK ABMKYLUMMMCA B HEM CBEPXY
BHU3 CTOKaMu, M3/c, onpegenseTca no popmyne
D 0,12
0,333 1,75
13,8q,7 "D, 7]
Q — OTB (17)
B 0,5 ’
90D ’
( < | (1+cosa,)™”

L

@ -naowaab CeYEHUA CTOAKA, M2.
MpumeyaHune. Cm. npumedaHue K 4.5.3.

4.5.5. YKnoH camoTte4dHoro Tpybonposoaa is cneayet onpeaenatb no popmyne

rae A, - KoadPUUMEHT rMApaBAMYECcKOro CONpoTUBAeHMA Tpy6onposoaa (KaHana);

V - cpefHAsa CKOPOCTb TEYEHMA HUAKOCTU, M/C;
g - yCKopeHue cBoboaHoro nageHus, m/c2;



R_ - rmapasanueckuii pagnyc notoka, m;
b, - 6espasmepHbiii NOKasaTenb CTENeHM, XapaKTepu3yloWwmii Pexxum TypByNeHTHOro TedeHus
KMAKOCTM - nepexogHblii (b, < 2) unn keagpatnunbiii (b, = 2).

Mpwn bs > 2 cnepyet NpUHUMATb bs =2.

a

K3

4,=0,2 , (19)

s
raea- 3MI'IMpMH€CKVIﬁ MOKa3aTe/lb CTENEHMN, 3a3mcnu1,m>’1 oT Ka

a=0,3124K>""°; (20)

Yucno PeiiHonbaca Re . onpeaensior no dopmyne

500-4R
Re , =— (22
K. (22)
Yucno PeitHonbaca RedD onpeaenstoT no popmyse
V-4R
Re, =—,(23)
1%

rae V - KOaGPULMEHT KUHEMaTUYECKOM BASKOCTM KUAKOCTU, M2/c. 1NA BbITOBbIX CTOKOB CneayeT
6
npuuumats vV = 1,49-107 m2/c.
Mpumedanue. CpeaHAs CKOPOCTb TeYeHUA KMAKOCTM V. nNpu HEenmonHOM  HanoaHeHuu

TpybonpoBoaa (KaHana) paBHa:

1+a

R bS
Vo=Vl == | (24
R (24)

STI

rae V., - cpepHas cKopocTb TeUeHWA XUAKOCTW NPK NOSHOM HanoiHeHUn Tpy6onposoaa, m/c;

RSH , RSH - TMApaBANYECcKME PaanyCbl NPU HEMOJHOM M NMOJIHOM HanoJIHEHUU Tpybonposoaa, M.
4.5.6. Pacxop, »KMaKoCTn ¢, paBeH:
q,=V.o,(25)

roe @ - UBOE CeYeHMe NOTOKa KUAKOCTU MPU laHHOM Hano/iHeHMK Tpybonposoaa, M2, KoTopoe



paso: @ =K d* .

3navenna b /d, R, R /R, K, npeacrasnenbl 8 Tabnuue 2.



HanonHeHune 3HavyeHune OTHoweHwne ](w

Tpy6onposoaa hv/CZ rmapas/inyeckoro rmapasanyecKkmnx
paanyca R, paanycos R, /R,

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

Tabaunua 2



4.5.7. OuameTp 6e3sHanopHoro Tpybonposoaa B 3aBUCMMOCTM OT €ro HanoJIHEHWS U pacxona
CTOYHOWM XMAKOCTU AONYCKaeTcA onpenenatb Nno Homorpamme MpunoxkeHus I.

4.6. Onopbl U KpenneHma

4.6.1. Kpenutb TpybonpoBoAabl KaHaNM3aUMM U BHYTPEHHUX BOLOCTOKOB HEODOXOAMMO B MecCTax,
YKa3aHHbIX B NPOeKTe, cobntogas cneayrowme TpeboBaHus:

- KpenJieHua [O0MXHbl HanpasBAATb YCWUAMA, BO3HMKalowMe npu yanvHeHun tpybonposoda, B
CTOPOHY COeAMHEHUI, NCNOJIb3YEMbIX B KAUECTBE KOMMNEHCATOPOB;

- KpenneHus cnepyet yCcTaHaBAMBaTb y pacTpybos TpybonpoBosos;

- KpenaeHus A0JKHbl 06ecneynTb YKAOH U COOCHOCTb AeTanen TpybonpoBosos;

- YCTaHOB/IEHHbIE Ha T[/Ia4KOM KOHUe Tpybbl KpenaeHus [ONAXKHbI AOMNYCKAaTb PacYyeTHble
TemMnepaTypHble yaJnHeHus Tpybonposoaa;

- paccTosiHMe MeXay KpenneHuamu ana Tpybonposoaos anameTtpom Ao 50 u go 110 mm ¢
COEANHEHUSIMM HA KOJbLAX [AOJI)KHO MPUHMMATbLCA B 3aBUCMMOCTM OT MaTepuwana Tpybbl Mo
COOTBETCTBYIOLLEMY CBOAY NpPaBuA;

- MPWU YCTAHOBKE KPEen/JeHWi Ha CoeAMHUTE/IbHbIX AeTanAx HeobxoAMMo npeaycmaTpmBaTh
paccTosiHMe AnA KOMMEHCAUuuM TeMMepaTypHOro yaauvHeHuA. [lpy HEBO3MOMXKHOCTU YCTAHOBKM
KpenieHnin Ha coeguMHUTEe/NIbHOW AeTann coceAHMe AeTanu 3aKpennsatoT XOMyTamMu Ha PaCCTOSHUSX,
obecneunBaoWmX yanMHEHNE COEANHUTENbHOM AeTanun.

4.6.2. BepThKanbHble y4acTKM TpybonpoBoaa A0/MKHbI MMETb KpeniaeHus, ycTaHaBAMBaeMble: Nog,
pacTpybom; Ha naTpybKax, MCNonb3yemMbix 418 NPUCOeAUHEHNA K CETU YHUTA30B U TpanoB. Ha oTBoAHbIX
Tpyb6ax OT rMApo3aTBOPOB KPEN/IeHMA He YCTaHaBANBaIOT.

4.6.3. MNepea NnpoknaaKkoi TpybonpoBoA0B M pacCTaHOBKOM KpeniaeHui cneayet NpoYHOo 3aKpennTb
K CTPOUTE/IbHbIM KOHCTPYKLMAM CaHUTapHble NpMbopbl, BOAOCTOUYHbIE BOPOHKU U ApYyrne npuemHUKK
CTOYHbIX BOA,. MeTannmyeckne coeguHUTENbHbIE AeTann AONXKHbI UMETb CAMOCTOATENbHbIE KPenaeHus,
npeaoTepallalowme nepesady Harpysok Ha Tpy6bi.

4.6.4. MNpu cbopke PnaHLEBLIX COEANHEHUI TpybONPOBOAOB 3anpeLlaeTca ycTpaHeHMe nepekoca
dnaHueB nyTem HepaBHOMEPHOrO HATArMBAHUA BONTOB M yCTpaHEHWe 33a30p0oB Mexay dfaHuamu npu
NMOMOLLM KAMHOBbLIX NPOKAALO0K M Wanb.

4.6.5. Mpu CcKpbITON NpPOKNagKe TPyboOnpoBOAOB M3 MOAMMEPHbIX MaTepuanoB BHYTPEHHSAA
NoBepPXHOCTb 60PO34 MM KaHAMOB He A0/1KHA MMETb TBEPAbIX OCTPbLIX BbICTYMNOB.

4.6.6. MNpu cbopke pe3bboBbIX COeAMHEHNIN A0MKHA OblTb COBNOAEHA COOCHOCTb METANIUYECKUX U
naacTMaccoBbix getanei. [oBepXHOCTb pe3bbbl AeTann A0AXKHA ObITb POBHOW, YMCTOM M 6€3 3ayceHLes.

5. MPOEKTUPOBAHUME HAPYXHOIO BOAOMPOBOAA

5.1. Obwme TpeboBaHUsA

5.1.1. Bbi6bop HaNOpPHbIX TPYH M3 MOAUMEPHbIX MATEPMANOB A1 HAPYKHbIX CUCTEM BOLOCHAOKEHMA
NPOU3BOANTCA C YHETOM KAMMATUYECKUX YCI0BUN U TEXHUKO-IKOHOMUNYECKMX OLEHOK.

5.1.2. Tpybbl nogbupaloT pacyeTom, Mpuv 3TOM A8 HAPYKHOro BOAOMNPOBOAA, KaK Mpasuno,
cnenyet npuHMMaTh Tpybbl Tna "C" (PN-6) 1 Bbiwe.

5.2. Knaccudpumraums Tpyb

5.2.1. Tpeb0oBaHUA K reOMETPUYECKMM pasmepam Tpyb 1 nx napameTpam yKasaHbl B pasgene 3.2.

5.2.2. AnvHy oTpe3KoB Tpy6 nnun ByxTbl yKa3bIBAOT B LOKYMEHTALMWN U3rOTOBUTENA.

5.3. CoegnHeHue Tpyb

5.3.1. Jns coegnHeHna Tpyb U3 NoNMmepHbIX MaTePUANOB AOKHbI UCNOIb30BaTbCA, KaK NPaBuno,
coeguHuUTeNbHblE AeTan U3 MNOJIMMEpPHbIX MaTepuanoB. [onyckaeTcA WCNosb30BaTb CneuunasibHble
coenHUTENbHbIE AeTann U3 MeTanna.

5.3.2. ina coepguHeHua Tpy6 gmuameTtpom o 110 mm 13 nonvoneduHOB ciaegyeT UCMOb30BATbL
cBapky. Tpy6bl 13 MNBX, cTeknonnactMkos u 6a3anbToNNaCcTUKOB CAeAyeT COeAMHATb Ha pacTpybHbIX
coeguHeHUAX, YNIOTHAEMbIX NPOGUIbHBIM PE3UHOBbLIM KOJIbLLOM, UM HA K/ElO.

5.3.3. Ana npucoegnHeHua Tpyb M3 NOAMMEPHbIX MaTepPMasoB K apmaType U MeTa/lsInYecKum
Tpybam cnenyeT MCMoJib30BaTb N1acTMaccoBble bypToBble BTY/IKM U cBOBOAHbIE MeTanindeckne daaHubl
WKW HepasbeMHble COeAMHEHWNA U3 NACTMACCbl-MeTanNa.



5.4. Npoknagka Tpybonpoeoaos

5.4.1. TpaccMpoBKa BOAONPOBOAA AO/KHA OCYLLECTBAATLCA B cooTBeTcTBuMM co CHull 2.04.02 ¢
ydyeTom cnocoba nNpoKNagKM - B TPYHTE, B KOJJIEKTOPAX, HEMPOXOAHbIX KaHanax /navbo B
PEKOHCTPYMpPYeEMbIX TpybonpoBoaax, ONpeaensiemMoro MECTHbIMU  YCAOBUAMW U pe3y/bTaTamu
9KOHOMMYECKOro pacyeTa.

5.4.2. Mpu HOBOM CTpPOUTENbCTBE MpeanoYTeHMEe cenyeT OTAaBaTb NPOKAaAKe Tpybonposoaa B
rpyHTe.

5.4.3. CneapyeT MCNonb3oBaTb BO3MOXHOCTb MOBOPOTA Tpaccbl 33 cyeT uM3rmba Tpybbl C
MUHMUMANIbHbIM Paanycom
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roe Eo - MOAYNb YNPYrocTu NoAMmepa npu pactaxkeHuu, MMa;

D - HapyXHbli1 guameTp Tpyo6, Mmm;

O - pacyeTHasa NPOYHOCTb (Npeaen TeKydecTn) 4na matepuana Tpyb npu pactaxkeHun, MMa.

5.4.4. NoBOPOT TpacChbl MOXKET ObITb OCYLLECTB/IEH TaKXKe 3a CYET OTKJOHEHUs OCKM OLHON TpyObl
OTHOCUTENbHO APYron B pacTpybHOM coegMHEHUN, YINOTHAEMOM KOJbLLOM, Ha yroa 4o 2°.

5.4.5. MnHumanbHoe 3arnybaeHue BogonpoBoda Ao Bepxa Tpybonposoga cornacHo CHull 2.04.02
OO/MKHO NpeBbIWaTh ryO6MHY NPOMep3aHUA rpyHTa AAA AAaHHOW MECTHOCTM He MeHee yem Ha 0,5 m.
YMmeHbwaTtb rybuHy 3anoxeHua TpybonpoBoaa AOMYCKaeTcA TONbKO MpU MPUMEHEHMU TEennoBOWM
N301ALMN, KOHCTPYKLLMA KOTOPOI He NOTr/oWaeT BAary.

5.4.6. MuHumanbHoe 3arnybneHve BOAONPOBOAA W3 YC/NOBMA MNPOYHOCTU MNPU OTCYTCTBUM
TPaAHCMOPTHbIX Harpy3oK (Kpome NOANMBOYHOrO BOAONPOBOAA) AOMKHO ObITh HE meHee 1,0 m.

5.4.7. NepeceyeHne BOAONPOBOAA C APYIMMU KOMMYHUKALMAMM, @ TaKKe aBTOMOOMAbHbIMU U
YKeNe3HbIMU AoPOoramm cienyeT BblMONHATL B COOTBETCTBMM C TpeboBaHnamm CHMM 2.04.02.

5.4.8. Mpun nepecevyeHnn ¢ KaHaNM3aUMEN Ha paccToAHMM, MmeHbluem 0,4 m (No BEPTUKaNW B CBETY),
BOAOMNPOBOAbI U3 MONMMEPHbIX TPYD A,0/IKHbI NPOEKTUPOoBaTbCA B GyTAApax. PaccTosaHue oT Kpas dyTaapa
00 nepecekaemoro TpybonpoBoaa fOMKHO ObITb HE MeHee 5 M B KaXKAY0 CTOPOHY.

5.4.9. CoeauvHeHuWe naacTMaccoBbix Tpyb ¢ Tpybamm M3 Apyrux mMaTepuanos (CTanbHbIMM,
YYrYHHbIMW, acOEeCcTOLEMEHTHbIMU WU T.A.) cneayeT BbIMOAHATb Ha pPa3beMHbIX coeguHeHuax. Mpu
noA3eMHOW NPOKNaZKe TakKMe CoeMHEHUA CAeayeT yCTaHaBANBATb B KOJI0ALAX.

5.4.10. TepeceyeHrMe NNACTMACCOBbIM  TpybONpPOBOAOM CTEH  COOPYXKEHWA  cnepyeT
npeaycmaTpueaTh B yTaspax. 3a3op mexay ¢ytasapom u TpybonpoBoLOM 3a4e/bIBAETCA 31aCTUYHBIMMI
MmaTepuanamu, NPeaoTBpaLLAoWMMM NonagaHne Bnarn BHyTpb GyTasapa.

5.4.11. Npu npoknagke Tpyb B TOHHENAX (KOMMYHMKALUMOHHbIX KONJIEKTOPaX) cneayeT BbIMONHATb
TpeboBaHusa CHuM 2.07.01, npu 3TOM 3neKTpUYeckne Kabenm n NnpoBoaa AONKHbI MPOKNAAbIBATLCA Bbile
Tpyb60onpoBOAOB M3 NOAUMEPHbLIX MaTEPUAN0B U SONKHbI OblTb KOHCTPYKTUBHO BblAe/EeHbI.

5.4.12. KpenneHne apmaTypbl K CTEHKam M AHMULLY KO/AoAUA, TYHHeNA WUAW KaHana cnepyer
NPOU3BOANTb C MOMOLLbIO aHKEPHbIX 6ONTOB U XOMYTOB MU/ 3aMOHOIMUYNBATL BETOHOM.

5.4.13. NepeceyeHne TpybonNnpoBOAOM CTEHOK Konoaues wnan ¢yHOAAMEHTOB 34aHMW cneayet
npeaycMmaTpmBaTb B CTa/IbHbIX UM NAACTMACCOBbIX GyTaApax. 3a3op mexKay GyTaapom u TpybonpoBoaom
334eN1bIBaeTcA BOAOHENPOHULL@AEMbIM 3/TaCTUYHBIM MaTepuUasom.

5.5. PacueT TpybonpoBoaa Ha NPOYHOCTb

Pacyet TpybonpoBoga Ha NPOYHOCTb BO3MOMKHO MPOM3BOAUTb MO PA3IMYHBIM METOAMKaM,
npuseseHHbIM B CNpaBoYHoON nntepatype. OgHa U3 HUX gaHa B MpunoxeHun .

5.6. TnapaBanyeckunii pacyeT Tpybonpososa

MMOpaBAMYECKMIA pacyeT CUCTeM BOLOCHAOXKEHWMs, M3N0XKeHHbI B pasgene 3.5, cnepyet
NPUMEHATb TaKXe U A1a pacyeTa HapyKHbIX CUCTEM BOAOCHAOKEHMA.

5.7. KomneHcauma TemnepaTypHoro yaanHeHus

5.7.1. KomneHcauus TemnepaTypHOro ya/JMHeHUA NoA3eMHbIX BOAONPOBOAOB X0N04HOM BOAbI U3
TPy C pacTpybHbIMM COEAUHEHUAMM, YMNAOTHAEMbIMM PE3UHOBBIMMU KOJbLAMM, [AOCTUFAeTcA B
pacTpybax.



5.7.2. 0nAa nogszemHbix BOAOMPOBOAOB Ha CBAPHbLIX UAU APYIrUMX HEpasbeMHbIX COoegnHEHUAX,
NPoOKNnagbiBaemblX B IFpyHTE, C y4eTOM 3allemneHunAa pr6 FPYHTOM cneu,maanoﬁ KOMnNeHCaunn He
Tpe6yeTc;1. Mpu npoknagKke B KaHanax cnegyet MPOBOAUTb pacyeT HAa KOMMEHCAuuo yaJIMHEeHUA B
COOTBETCTBUU C pa3ge/siOM 3.7.

6. MPOEKTUPOBAHWE HAPY}KHOW KAHA/IM3ALUMM, BOOOCTOKOB U APEHAXKEN

6.1. O6wme TpeboBaHUA

6.1.1. Bbibop Tpyb cnenyet NpomM3BoAMTL C Y4ETOM COCTaBa CTOKOB, UX TEMMEPATYPbl, HA OCHOBAHWUU
rMAPaBANYECKMX U MPOYHOCTHbIX PacyYeToB.

6.1.2. OnAa camOTeYHOM KaHa/AM3auuu caedyeT MUChnoab30BaTb TPyObl KaHa/M3aUMOHHOIO
copTameHTa. MpumeHeHne HanopHbIX TPYO A0KHO H6bITb 060CHOBAHO.

6.2. Knaccnopukaums Tpyb

6.2.1. [ns 6e3HanopHOM KaHanus3auum rnagkue Tpybbl YHUPUUMPOBAHbI MO HAPYKHbIM
AnameTpam, Kpome Tpyb 13 ctekno- n 6a3anbToNNACTUKOB, U3rOTaBINBAEMbIX HAMOTKOM.

Tpy6bl MO KONbLLEBO }KECTKOCTM 060N0YKM NOAPA3AENAOTCA HA KNACChI: HEXECTKAsA, NOYKeCTKasA
N ecTKana. Knacc Tpyb npusegeH B MpunoxeHun A.

6.3. CoegnHeHue Tpyb

6.3.1. Ha TpybonpoBogax caMoTeYHON KaHaM3aumm cneayeTt NpeaycmMmaTpuBaTh Kak pasbemHbIe,
TaK U Hepa3beMHble COeaNHEHUA.

6.3.2. B KauecTBe pasbeMHbIX C/ledyeT UCMo/b30BaTb PacTPybHble COeAMHEHMUA, YNAOTHAEMbIe
KONbLL@aMK passin4yHoro npoduns.

6.3.3. OCHOBHble BUAbI U CNOCObbLI coegMHEHUI TPYD NpuBeaeHbl B pasgene 3.3.

6.3.4. inAa HanopHbIx TpybonpoBoAOB KaHa/AM3aUMW caesyeT UCNOo/b30BaTb NPEUMYLLECTBEHHO
Hepa3beMHble COeANHEHNA - CKNEUBAHME N CBApPKY.

6.3.5. PasbemHble coeguHeHUa (bnaHueBble M Ap.) HA HANOPHOW KaHaNM3aLMu, Kak Npasuno,
Mcnonb3yoTcA ANna coeanHeHna Tpyb ¢ obopynoBaHuem.

6.4. MNpoknaaka Tpybonposoaos

6.4.1. TpaccMpoOBKa HapPy»KHOW KaHa/M3aLUMK A0/KHA BbIMOJHATLCA C yyeToM TpeboBaHmin CHuM
2.04.03.

6.4.2. TpybonpoBogbl CaMOTEYHON KaHaNAM3aLMWU LONKHbl ObiTb TONBKO NPAMOJMHENHbLIMMU.
N3meHeHWe guameTpa TpybonpoBoaa 1 ero HanpasaeHUA 4OMNYCKAEeTCA TONIbKO B KOOALAX.

HanopHble cMcTembl KaHanM3aLMM BbINOJIHAKOT COr1acHO pa3aeny 5.

6.5. PacueT TpybonpoBoaa Ha NPOYHOCTb

Pacuer camoTeuyHbix TpybonpoBOAOB Ha MPOYHOCTb CreayeT MpouM3BOAUTL MO  METOAMKE,
npueeaeHHo B MpunoxeHun M.

6.6. M'mapaBanyeckuit pacyet Tpybonposoaa

MMAapaBAMYECKMIA pacyeT CaMOTeYHbIX NOA3EMHbIX TPYOONpPOBOLOB KaHaNM3aLMmM NPOU3BOSAT NO
dopmynam, npmnBeaeHHbIM B pa3aene 4.5.

6.7. KomneHcauus TemnepaTypHOro yanHeHus Tpy6

6.7.1. Heob6Xx0AMMOCTb KOMMEHCAL MM TEMNEPATYPHOTO YAAMHEHMA TPyD B HANOPHOM KaHaM3auum
YyCTaHaB/AMBAETCA pacyeToOM B COOTBETCTBMWM C pa3genom 3.7 HactoAwero CBoAa NpaBuA C YY4ETOM
3aLLEMAAIOLLErO AEMACTBUA TPYHTa.

Mpwu 3alemneHmm Tpybonposoaa rpyHTOM yaauMHEeHWe TpybonposBoaa yMeHbllaeTca. BeanunHa

YyMeHbLIEeHUA AIYM onpegenserca no popmyne
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roe fT - KoadpPuUMEHT TpeHua maTepuana o FPyHT, onpeaensembli OMbITHbIM NyTeM; MpK

OTCYTCTBMM AaHHbIX MOMET BbITb OPUEHTUPOBOUYHO NPUHAT pasHbim 0,4;
Y - 06beMHbIN Bec rpyHTa, H/m3;



H - rny6buHa 3anoxeHus Tpybonposoaa, m;
L - anvHa Tpybonpoeoaa, m;

E_. - moaynb ynpyroctn matepuana s HanpaeneHun aedopmaum, Ma;

S - TONIWMHA CTEHKM TpybonpoBoaa, M;

Ky - KO3PPULMEHT YNIOTHEHUA FPYHTA, MPUHMMAETCA paBHbIM 1 npu cteneHn ynaotHeHua 0,95 u

0,5 - Npy HEKOHTPOAMPYEMOW CTENEHW YNIOTHEHWNA NPW 3aCbIMNKe TPaHLIEN.

6.7.2. KomneHcauma TemnepaTypHbix gedopmaumini TpybonpoBoaoB B CAMOTEYHOM KaHaM3aunm
obecneumnBaerca:

- pacTpybHbIMW COeANHEHUAMM, YNIOTHAEMbIMWU KOJIbLLAMU;

- YaCTUYHO B KaHa/IM3aLMOHHbIX KONOALAX NyTEM YCTPOMCTBA MPOX0O4a Yepes CTEHKM KONoALa U
HabWBKM NOTKa.

6.8. Konogupl ona cnctem KaHanmsaumm

6.8.1. lna cnctem BOOO0OTBEAEHMA AONYCKAETCA MPMMEHATb KaHANM3aLUMOHHbIe, BOAOCTOUYHbIE U
BOZONPUEMHbIE KOJIOALbI U3: MONMMEPHbIX MaTepuanos (M3, MBX 1 ap.), KOMBUHMpPOBAHHbIE (31EeMEHTbI
M3 MOJIMMEPHbIX MaTepuasoB B COYETAaHUM C I/1EMEHTAMWU U3 Kene3obeToHa), Kene3obeToHHble U
KnpnuyHole. Pasmepbl KONoaues A0NXKHbI COOTBETCTBOBATb yYKa3aHHbIM B CHuI 2.04.03.

6.8.2. Konoaubl N3 NonMmepHbIX MaTepManos cieayeT NPUMEHNATb COBMECTHO C 3alMTHOWN NANTOM
U3 }KenesobeToHa M TPAANLMOHHBIMU SNEMEHTAMM /IOKa U3 MeTanna.

6.8.3. JloTKOBas 4acTb KONOALUEB M3 NONMMEPHbIX MaTepPMUaNoB A0MKHA MMETb rOTOBbIE IOTKU U3
NOJSIMMEPHbIX MAaTEPMAIOB, @ TAK}Ke BbICTyMatoWwmMe NaTpyoKM ans npucoegmHeHns Tpybonposoaa.

7. MOHTAX TPYBOIMNMPOBOAOB

7.1. O6bwme yKasaHun

7.1.1. Npwu cTponTenbCcTBe TPYHONPOBOAOB C NPUMEHEHMEM TPYD M3 MOAUMEPHBIX MaTepuanos Ana
obecneyeHna TpebyeMoro KayecTsa CTPOUTENbCTBA HEOBXOAMMO NPOU3BOAUTD:

- NPOBEPKY KBAaIMPUKALMN MOHTAXKHUKOB U CBApPLLMKOB;

- BXOAHOM KOHTPO/Ib KAYecTBa NPUMeEHAEMbIX TPYD, COeAMHUTENbHbIX AeTanel U apmaTypbl;

- TEXHUYECKUIA OCMOTP CBAPOYHbIX YCTPONCTB M NPUMEHSEMOTO MHCTPYMEHTA;

- CUCTEMATUYECKUI ONepaLMOHHbIA KOHTPO/b KayecTBa COOPKM U peXXMMOB CBapKu;

- BW3Yya/bHblA KOHTPO/Jb KayecTBa CBapHbIX COEAMHEHUI WM KOHTPOJIb MX FEOMETPUYECKMX
napameTpos;

- MeXaHMYEeCKNE UCMbITAHUA CBAPHbIX U APYTUX COeAUHEHUN.

7.1.2. KOHTpO/Ib KayecTBa CBapHbIX U COEAMHUTE/NbHbIX AeTasiel, BXOAHOMW KOHTPO/b Tpyb U T.4.
cnepyet NPoM3BOAMTbL B COOTBETCTBUM C TPebOBaHMAMM, YKa3aHHbIMMK B pasaene 7.2.

7.2. BxoaHOM KOHTPO/Ib KavecTBa Tpyb 1 coeANHUTENbHbIX AeTanemn

7.2.1. BxOoAHOMW KOHTPO/b KayectBa Tpyb6 W coeAUHUTENbHbIX JAeTanen ocyLecTBAseTcA
CTPOMTENbHO-MOHTAXXHOW  OpraHusauMen, [OMNYLEHHOM K BbIMOJHEHUIO pPaboT MO  MOHTaXy
TpybonpoBoA0B U3 NOMMEPHbIX MAaTEPUAIOB.

7.2.2. BXO4HOW KOHTPO/b BKKOYAET C/iefytoline onepaumu:

- MPOBEpPKa LLeNI0CTHOCTN YNAKOBKY;

- MPOBEPKA MAPKUPOBKM TPyD M coeguHUTENbHbIX AeTanei Ha COOTBETCTBUE TEXHUYECKOWM
OOKYMeHTauuu;

- BHELUHWN OCMOTP HaPYKHOM NOBEPXHOCTU TPYD M COeAMHUTENbHBIX AETaNEWN, @ TAKKE BHYTPEHHEN
NOBEPXHOCTU COEAUHUTENbHbIX AeTanew;

- U3MEPEHUE U COMOCTaBNIEHNE HAPYKHbIX U BHYTPEHHUX ANMAMETPOB U TO/LMHbLI CTEHOK TPpyb C
TpebyembiMn. MI3mepeHus cneyeT NPousBoAUTL HE MEHEe YeM NO ABYM B3aMMHO NeprneHANKYAAPHbIM
AnameTpam. Pe3ynbTaTbl USMEPEHUI AOKHbI COOTBETCTBOBATb BE/IMUYMHAM, YKa3aHHbIM B TEXHUYECKOW
OOKyMeHTauumn Ha Tpybbl n coeanHuTenbHble aetann. OBafbHOCTb KOHUOB Tpyb6 U coeauHUTENbHbIX
AeTanei, BbIXOAALLAA 33 Npeaesibl LOMYCKAaeMbIX OTKNIOHEHWI, He pa3peLlaeTca.

7.2.3. Bce Tpybbl U coegmHUTENbHbIE AETANM 3apybekHOM NOCTaBKU AO/IKHbI UMETb TEXHUYECKOEe
CBUAETENbCTBO.

7.2.4. He ponyckaeTca MCNonb30BaTb A/1A CTPOUTENbCTBA TPYObl M cOeaMHUTEsNIbHbIE AETaan C



TEXHONOTMYECKMMU  AedeKTamK, LapanuHamMnm WM OTK/JOHEHUSMM OT [AOMYyCKoB 6onblie, 4Yem
npeAyCMOTPEHO CTAHAAPTOM UM TEXHUYECKMMM YCIOBUAMM.

Pe3ynbTaTbl BXOAHOIO KOHTPOA 0hOPMAAIOTCA aKTOM no dopme, npuBeseHHol B MpuaoxeHun E.

7.3. CBapKa 1 cknemBaHue Tpyb M3 NOAMMEPHbBIX MaTepuanos

7.3.1. CoeauHeHua Tpyb6 M petanein U3 CBAPMBAEMBIX MOAMMEPHbBIX MaTepPUanoB AO/MKHbI
BbIMONMHATLCA NPU  MNOMOLUM CBAPKM  KOHTAKTHbIM HArpeBom (CTbIKOBOW, pacTpybHon) nmnbo
COEANHUTENbHBIMW AETaNAMM C 3aKNa4HbIM HAarpeBaTe/IbHbIM 3/1IEMEHTOM.

7.3.2. CTbIKOBaA CBAapKa PEKOMEHAYETCA ANA COefMHEeHUs MeXay cobol Tpyd u coeAnHUTENbHbIX
OeTanel Hapy»KHbIM guameTpom 6onee 50 MM 1 TOALWMHOM CTEHKKU Bosiee 4 Mm (PUCYHOK 5).
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a - LeHTPOBKA U 3aKpenaeHMe B 3a’KMMax CBaPOYHOMN MalLNHbI KOHLLOB
cBapuBaeMbix Tpy6; 6 - MmexaHU4YecKas 06paboTka TopLoB Tpyd
C NOMOLLbIO TOPLLOBKM (1); B - NpoBEpKa TOYHOCTM COBNaAeHMA
TOpPLOB MO Be/IMYNHE 3a30pa (c);
I - HarpPeB 1 onJaBJeHMe CBapUBAEMbIX MOBEPXHOCTEN
HarpeTbiM MHCTPYMEHTOM (2); 4 - ocaZKa CTbiKa

PucyHok 5. NMocnepoBaTenbHOCTb Npouecca cOopKu
W CTbIKOBOW CBAPKM TPYDH KOHTaKTHbIM HAarpesom

PacTpybHasa cBapka peKkomeHayeTca Ana Tpyd Hapy»KHbIM AvameTpom Ao 110 Mm M cTeHKamu
Nto60M TONLWMHBI.

Mpw cBapke Heobxoanmo noabupaTb TPyObl U cCOeANHUTENbHbIE AETANAN NO NAaPTUAM NOCTaBKK. He
OONyCKaeTca cBapKa Tpyb u aeTtanei U3 pasMYHbIX MOMMEPHbBIX MaTepunasnos.

MpW CTbIKOBOM CBAapKe MaKCMMAa/ibHas BE/IMYMHA HECOBMALEHUS KPOMOK He [AOJXKHA NpeBblllaTbh
10% HOMMHANbHOW TOALWMHbI CTEHKM TPYObl.

BHyTpeHHMIT anameTp pactpyba coeanHUTENbHbIX AeTanen AoKeH ObiTb MeHbLLe HOMUHA/IbHOrO



HapyXHOro AMameTpa cBapuBaemMol Tpybbl B Npeaenax gonycka.

7.3.3. Npun CTbIKOBON CBapKe HEMNocpeACcTBEHHO Nepes, HarpeBOM CBapWBaemble MOBEPXHOCTU
OOJIKHbI MOoABEpPraTbCA MexaHUMYyeckon o06paboTKe ANA CHATUA BO3MOMKHbLIX 3arpsisHEHWA U OKUCHOWM
naeHku. Mocne mexaHM4Yeckom o6paboTKM mexay TopLamm Tpyb, NpuBeAEHHbIMU B CONPUKOCHOBEHME C
NMOMOLLbIO LEeHTpUpytowwero npmucnocobieHuns, He foMKHO BbiTb 3330p0oB, nNpesbiwatowmx 0,5 mm gan
Tpy6 guameTtpom 4o 110 mm 1 0,7 mm - a4na 60NbLLIKMX ANAMETPOB.

KoHubl Tpy6 npu pacTpybHOW cBapKe A0/XHbI MMETb Hapy:KHyl dacky nog yrnom 45° Ha 1/3
TO/ILUMHbI CTEHKW TPYObI.

7.3.4. CBapKy Tpyb BCTbIK B MOHTAXKHbIX YCOBUAX CeAYET NPOU3BOAUTL Ha CBAPOYHbIX YCTaHOBKaX,
obecneuynBatoWwMx aBTOMATM3ALMIO OCHOBHbIX MPOLLECCOB CBAPKM W KOMMbIOTEPHbLIA KOHTPO/b C
perncTpaumen TexHo0rMYecKkoro npotecca (Cm. pUcyHok 5).

Ons npenoTBpalleHMA HA/AMMNaHMA pacnaaB/eHHOro maTepuana npu cBapke Tpyb HarpesaTesb
cnepyet NOKPbITb TEMJIOCTOMKMM aHTUAATe3MOHHbIM NMOKPbITUEM.

7.3.5. MpM KOHTAaKTHOWM CTbIKOBOWM CBapKe C MPMMEHEHMEM CBAPOYHbIX MAWMH M MOHTAXKHbIX
npucnocobaeHnin cnegyeT BbINONHATL CeAyloLmne onepauun:

- YCTaHOBKA M LeHTPOBKa TPYD B 3aXKMMHOM LLEHTPUPYIOLWEM NPUCNOCOBNEHNM;

- MexXaHMYecKan TopLUoBKa Tpyb 1 obesKnpursaHme TOpLOB;

- HarpeB W1 ONJIaBNeHWE CBapMBAEMbIX NOBEPXHOCTEN NOA AABNEHUEM;

- yAaneHue cBapoYHOro Harpesartens;

- COMpsAYKeHMe Pa3orpeTbix CBapMBaeMbIX NOBEPXHOCTEN (0CazKa) Nog AaBNeHUEM;

- OXN1aXKAEHWE CBAPHOTO LWBA Noj, AaBAEHNEM.

7.3.6. OCHOBHbIMM KOHTPOJIMPYEMBIMW MNapamMeTpamuM Mpouecca CTbIKOBOM CBapKWM ABAAOTCA:
TemnepaTtypa pabounx noBepxHOCTEN HarpeBaTeNs, NPOAOIKUTENIbHOCTb Harpesa, rybuHa onaasaeHus,
BE/IMYMHA KOHTAKTHbIX AaBAeHUI NPU ONNABAEHUU U OcafKe. BbicoTa h BHYTpPeHHEro 1 Hapy»XHoro rpaTa
(BannKoB) Nocne cBapKu JoMKHA ObITb He 6onee 2 - 2,5 MM NPU TO/LLMHE CTEHKM TPYObI S 10 5 MM U He
6onee 3 - 5 MM NPU TONLLMHE CTEHOK 6 - 20 MM.

7.3.7. KOHTaKTHas pacTpybHasa cBapKa BKAOYaeT B ceba cneayrolme onepawmm:

- HaHeCeHMe METKM Ha PacCToAHMM OT Topua TPybbl, paBHOM rnybuHe pacTpyba coeanHUTENbHOM
AETann NAC 2 MM;

- YCTaHOBKY pacTpyba Ha AOpHE;

- YCTaHOBKY IMafKoro KoHLa TPyobl B rM/ib3e HAarpeBaTe/IbHOMO 3/IEMEHTA;

- HarpeB B TeYeHMe 3aaHHOro BpeMeHW CBapMBaeMbix geTanem;

- OAHOBPEMEHHOE CHATUE AeTasiel C AOPHA U TUAb3bl;

- coegMHeHWe aeTasieil mexay coboi A0 METKM C BblAEPXKKOW A0 OTBEPAEHUA OMNIaBAE€HHOro
maTepuana.

Mpn cBapKe NOBOPOT AeTasiel OTHOCUTENbHO APYr Apyra MNOC/Ae CONPAMKEHMA AeTanen He
ponyckaetcs. lNocne Kaxaon cBapku Heobxoamma O4YMCTKA pPaboumx MOBEPXHOCTEM OT Haaunwero
maTepuana. Bpemsa BblAep)KKM CBapuBaemMblX M34eNMA [0 YaCTUYHOTO OTBEPAEHMA 3aBUCUT OT
npUMeHAEMOro matepmana.

7.3.8. MapKMpOBKY CBapPHbIX CTbIKOB NPOM3BOAAT CPa3y NOCAe OKOHYaHWA onepauuu Ha ropadem
pacnnaBe Hapy»KHOro rpaTta B ABYX AMAMETPanbHO NPOTMBOMOJ/IONKHbLIX TOYKAX B NpoLLecce oxnaxaeHua
CTbIKA B 3aKMMaX LLeHTPaTopa CBAaPOYHOMN YCTAaHOBKM MAN MOHTAXKHOFO NPUCNOCcobieHus.

Ons MapKMPOBKM CTbIKOB PEKOMEHAYETCA MCNoAb30BaTh Kaeima Tuna MY-6 nam NY-8 no rOCT
2930.

7.3.9. CBapKy Npu NOMOLLM COeAUHUTENbHbIX AETaNel C 3aKNaAHbIMU 31EeKTPOHArpeBaTeIbHbIMU
3NeMEHTaMMN NPUMEHSAIOT 1A COeAMHEHMA NNACTMACCOBBIX TPYD anameTpom oT 20 go 500 mm c ntoboi
TO/ILLMHON CTEHKM, @ TaKKe A4 NPUBapPKKM K Tpybonposoay cea10BbIX OTBOAOB.

CeapKy mydTamm C 3aKNa4HbIMU HarpeBaTeIAMN peKoMeHAyeTcA NPOU3BOANTb ANA:

- COeaMHEHNA SIMHHOMEPHbIX TPYO;

- coeguHeHna Tpyb ¢ TONLWMHON CTEHKN MeHee 5 mm;

- peMoHTa TPybonpoBOAa B CTECHEHHbIX YC/IOBUSX.

CBapKy TpybonpoBogoB € MNPUMEHEHWEM COEAMHUTENbHbIX AeTaner ¢  3aKAaLHbIMU
HarpeBaTens MM NPOU3BOLAT NPU TEMMEPATYPE OKPYKatOLWEro Bo3ayxa He HMKe MUHYC 5 °C 1 He Bbiwe
+35 °C.



B cnyyaax HeobxoAMMOCTM NPOBEAEHMA CBapPKM MpU ApYyrux TemnepaTtypax Bo3sayxa paboTbl
BbINO/IHAIOT B YKPbITMAX (NanaTky, WaTtpbl U T.M.) c obecneyeHmMem noaorpesa 30HbI CBapKU. MecTo cBapKku
3alWMLAIOT OT BO34ENCTBMA BAaru, Necka, nbiam u T.n.

7.3.10. TexHONOrMYecknn npouecc coeguHeHua Tpyb C nomolublo My®dT € 3aKAaLHbIMU
HarpeBaTeNsAMM BK/KOYaET:

- NOAroTOBKY KOHLLOB Tpyb - OYMCTKA OT 3arpaA3HeHus, pasmeTKa, mexaHudyeckasa obpaboTka
(umkneBKa) cBapuBaemMbix NoBepPxXHOCTEM K obe3kMpmBaHue nx. Oban AANMHA OUYULLL@EMBIX KOHLLOB TPYO
O0/KHa 6bITb He MeHble 1,5 ANMHbI NPUMEHAEMBbIX AN CBAPKM MY)T;

- cOOPKY CTbIKa (YCTaHOBKA W 3aKpenieHMe KOHL,0B CBapMBaeMbIx TPYD B 3aXKMMaXx LEHTPUpPYIOLLETrO
npucnocobaeHnsa c 0AHOBPEMEHHOM NOCcaaKo mydTbl);

- NOAKNIOYEHME K CBAPOYHOMY annaparTy;

- CBAPKY (3afaHMe nporpaMmbl NPOLLECCa CBAPKKU, HArpeB, OXNaxKAEHNE COeANUHEHUSA) NO PUCYHKY
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1 - Tpy6a; 2 - MeTKa nocaakn mydTbl U MexaHNYecKon 06paboTKM
noBepxHOCTH Tpybbl; 3 - mydTa; 4 - 3aKNaLHOMN HarpesaTesb;
5 - ToKonoagoaalme (CBapoyHble) NpoBoaa

PucyHOK 6. CBapKa Tpy6 mydToil € 3aKNafHbIM HarpesaTesiem

Mepen, mexaHU4Yeckon ob6paboOTKOM Ha KOHLbI cBapuMBaemblX Tpyb Ha AAuHYy 1/2 AnuHbl MydTbl
HaHOCAT METKU rNy6UHbI Nocagku MydTbl AN 0603HaYeHNA 30HbI 06PabOTKMU.

MexaHu4yeckaa obpaboTKa KOHUOB Tpyb 3aK/oyaeTca B CHATUM C NOBEPXHOCTU Pa3smMeyeHHOro
KOHUa Tpybbl cnos maTepuana tonwuHoi 0,1 - 0,2 MM, a TakKe yaaneHun 3ayceHueB. 3a30p mexay
CBapmMBaeMbIMM NOBEPXHOCTAMM TPyObl U pacTpybHOW AeTanu He A0NKeH npeBbliwaTth 0,3 Mmm.

CBapuBaemble MOBEPXHOCTM TPyb nocne MexaHUYeckon o06paboTkM M MydpTbl TWATENBHO
06e3X1MpuMBaloT NyTeM NPOTUPKM CNEeLNabHO PEKOMEH0BaHHbIMM ANA 3TUX Lie/ielt cocTaBamMm.

MydTbl € 3aKknafHbIMM HarpesaTeNsiMu, MOCTaB/AAEMble W3roToBUTENEM B WHAMBUAYaNbHOM
repMeTMYHOM YMNaKoBKe, BCKPbIBaeMOM HenocpeacTBeHHO neped cbopkon, obesxKMpuBaHUIO He
noaBepraoT.

7.3.11. [donyck nepneHAMKYASPHOCTU TOPLOB TPY6 M MaKCMMaNbHbIA 33a30p MeXay HUMMU
npuseaeHbl B Tabanuax 3 n 4 (pUCyHOK 7).
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PucyHoK 7. YcTaHOBKa 3a30pa Npu CTbIKOBKe TPy6

Tabnuua 3
[onyck nepneHaMKyNapHOCTU TopLLOB Tpyb
B MmimmmMeTpax
HapyXHE OMaMeTp 20 32 40 63 90 |110 125 |160] 200
a 2 2 2 3 4 5 6 7 8
Tabnuua 4

MaKCcMMaNbHbIN AONYCTUMbIN 3a30p MeXAay AByms Tpybamu

B MmimmmMeTpax

HapyXHEIM OuamMeTp 20 32 140 63 90 [110 (125 |160 |200
e <ES O [<H> | <F>|T 9 11 13 16 20
<*> BO BHYTPEHHEV I[OJIOCTHU mybT momamerpamu 20, 32, 40 mm

NpenyCMOTPEH TEeXHOJIOTMYECKMM LEeHTPAaJIbHEM OypTHMK IJisg ylIopa KOHIIOB
CBapMBaeMEXx TPyO.

7.3.12. NMpouecc cbopKn BKAKOYAET:

- HageBaHWe MydTbl Ha KoHeu, nepBoM Tpybbl A0 coBMelleHMA TopuoB MydTbl U TpyObl,
3aKpensieHre KoHLUa TPYObl B 3aXKMMe MOHTaXKHOIo NpmucnocobieHus;

- YCTAHOBKY B ynop B Topel, nepBoM TpybObl KOHLA BTOPOM TPyObl M 3aKpensieHne B 3axKume
MOHTaXHOro npucnocobneHus;

- HagBuXeHne MydpTbl Ha KoHeu, BTOpoM Tpybbl Ha 1/2 AnanHbl MydTbl A0 ynopa B 3axKmme
npucnocobaeHna Nan 4o MeTKU, HaHECEHHOM Ha Tpyby;

- NOAKNIOYEHUE K KnemMaM MydTbl TOKONOABOAALLMX MPOBOAOB OT CBAPOYHOro annapara.

Bo wu3bexaHue noBpexaeHWa 3aKnafHbliX HarpesaTesiei (MPOBOJIOYHbIX 3/1EKTPOCMMpaneit)
HazeBaHWe MydTbl Ha KOHeu, TPYObl UK BBeAEHNE KOHLA TPYObl B MydTy NPOU3BOAAT C OCTOPOIKHOCTbLIO
6e3 60/1bLUNX YCUNNIA, MEPEKOCOB M NPOKPYYMBAHUA.

CobpaHHble Tpybbl yKNaAbIBAOT NPAMONMHENHO 63 n3rnba n NpoBMCaHMA, KNeEMMbI TOKONOABOAA
MydTbl pacnonaraloT ¢ BO3MOXKHOCTbIO CBOOOAHOro 06CAy*KMBaHUA. [MapaMeTpbl PEXMMOB CBapPKK
YCTaHaBAMBAOT Ha CBApPOYHOM annapaTe B 3aBUCMMOCTM OT COPTAMEHTa My®dTbl UM CYUMTLIBAIOT CO
LWUTPMXOBOrO KoAa € MydTbl UAM MAarHUTHOM KapTOYKWM MPW MOMOLLM AATYMKA B 3aBUCMMOCTM OT BMAA
ncnonb3yembix MydT U CBapoUHbIX annapaTtos. Mocne BKAOYEHMA annapaTa NpoLecc CBapKu NPOXoauT B
aBTOMATMYECKOM peXUME.

Mocne 3aBepLUeHNA HarpeBa CBAapHOE COeAMHEHME MOXKHO NepemeLlaTtb He paHee, Yem Yepes 20
MWH OXNaXKaeHus.



7.3.13. MpuBapky K Tpybam cennoBbiXx OTBOAOB (PUCYHOK 8) MpPOM3BOAAT B C/leaylollei
nocneA0BaTeNbHOCTH:

- pa3meyatoT MecTo NpMBapPKMN OTBOAA Ha Tpybe;

- NOBEPXHOCTb TPYObI B MECTE NPMBAPKM OTBOAA 3a4MLLAIOT, @ 3aTeM 06e3KMPUBALOT;

- MPUBApPMBAEMYIO MOBEPXHOCTb OTBOAA, €CM OH MOCTaBASAETCA U3rOTOBUTENIEM B rEPMETUYHOM
UHANBUAYANLHON YNaKOBKe, BCKPbIBAEMOW HenocpeacTBEHHO nepes, COOPKOW, 06€e3XKMpUBaAHUIO He
noZBeprator;

- OTBOJ, YCTaHaB/MBAIOT Ha TPYOY M NPUKPENAAIOT K HEW C MOMOLLbIO MEXAHUYECKOTO 3aXKMMa;

- MOAK/IIOYAIOT K KOHTAKTHbIM KIeMMaM TOKOMPOBO4a CBapO4Hble NPOBOAA U NPOM3BOAAT CBAPKY.

2

N
| =1

.
R R

a - 0TBOZ, C Cea/10BbIM HarpeBaTtenem; 6 - 0TBOA, C KONbLEBLIM
HarpeBaTtenem; 1 - Tpy6a; 2 - MeTKM NOCaAKM OTBOAOB M
MexaHu4Yeckol 0bpaboTKM NoBepxHOCTH Tpybbl; 3 - OTBOA;
4 - 3aKnagHol HarpeeaTenb; 5 - NONYXOMyT;

6 - BUHTbI KpenaeHus; F - HanpaBaeHue ycuausa
C’KaTua oTBoAa Npu cbopKe u cBapKe

PucyHoK 8. CBapKa cea10BbiX OTBOAOB C 3aKNa4HbIMM
HarpeBaTensimu c Tpybon

Mocne oxnaxpeHua 4epes natpybok nNpMBAapeHHOro OTBOZAa MPOM3BOAAT  CBEPJ/IOBKY
(bpesepoBaHme) cTeHKM TpyDBbl AN1A COeANHEHNA BHYTPEHHMX NOA0CTEN 0TBOAA U TPY6bI.

7.3.14. KoHTpo/ib KayecTBa CBAPHbIX COEAUHEHWNI BbINOMHAETCS B COOTBETCTBMWU C HOPMATUBHOM
OOKYMeHTaumel. [1na OLueHKM KayecTBa CBAPHbLIX COEAMHEHWM, BbIMOSHEHHbIX NPU MOMOLM MY)T U
OTBOZOB C 3aKNafAHbIMK HarpesaTensimu, mypToBble COeANHEHUA UCMbITbIBAOTCA Ha CNAIOLMBAHME, A
ceA0Bble OTBOAbI - HA Pa3pbiB.

7.3.15. Tpybbl M3 HecBapHbiX MNOJMMEPHbIX MaTepuasoB, B TOM YUC/Ae CTEeKNo- W
6a3a/1bTONNACTUKOBbIE, CKAENBAOTCA MeXay cob0ol U ¢ PaCOHHbIMM YaCTAMM BHaAX/IECT.

7.3.16. CknenBaemble NOBEPXHOCTM A0JIKHbI MPOXOANTb CMEeLMnabHYI0 MeXxaHM4YecKyto o6paboTky,
06€3KMpPMBaTbCA, NOKPLIBATHCA KEeM.

7.3.17. CocTaB Knea nau ero Mapka 4O/KHbl COOTBETCTBOBATb MaTepuany Tpybonposoaa.

7.3.18. KoHburypauma n pazmepsbl KeeBbiX COeANHEHWNI A0IXKHbI BbINOJHATLCA NO CNELNANbHbIM
pernameHTam C y4eTOM MCNO/b3yeMbIX TPYO, CPOKA CAYyXKObl U TEXHONOMMU BbINOJHEHUS MOHTaXKHbIX
pabor.

7.3.19. B pernameHTe [O/KHA YKa3blBaTbCA TEXHONOrMA CKAEMBAHWUA, BKAKOYAKOLWAA
TEXHONOMMYECKME NPOLLECCHI MOATOTOBKM NMOBEPXHOCTM, @ NPU HEOBXOAMMOCTM NPUFrOTOB/IEHME CAMOTO
Knes, cOBCTBEHHO CaMOro MNPOLLEecca CKAEUMBaHWSA, BPEMA A0 WCMbITAHWA COEOUHEHUA C YyKa3aHWeM



HeobXxoAMMbIX NapameTpPoB.

7.4. CoegmHeHue Tpyb Ha MeTaNIMYECKUX COEAMHUTENbHBIX AeTanax

Tpy6bl M3 NOAMMEPHbBIX MATEPUANOB, HE COEAMHAIOLWMECA C MOMOLLbIO CBAPKU WM CKAEUBAHUA,
cnefyeT coeguHATb Mexay coboi M € coeauHUTENbHbIMM AETaNAMU C MOMOLLbIO METANINYECKUX
pe3bb0BbIX COEAUHEHNIN C OBKMMHbBIMU KONbLAMKU, MyPTaMM UAWN HA HAKUOHbIX raiikax.

7.5. MOHTax BHYTPEHHUX ceTeli BoAOMNPOBOAa

7.5.1. MOHTaX BHYTPEHHWX CUCTEM BOAOCHALXKeHWA cnefsyeT NPOU3BOAUTbL B COOTBETCTBUM C
NPOEKTOM MpPOM3BOACTBA PAbOT M TEXHONOrMYECKMX KapT, MpPU MOJMOXKMUTENbHON Temnepatype ¢
cobnogeHnem TpebosaHuii CHul 3.05.01.

7.5.2. MoHTax TpybonpoBoA0OB cieayeT BbiMNONHATb NOC/E€ OKOHYaHMA ra3o- U 3/1eKTPOCBAPOYHbIX
pabor.

7.5.3. Mpu MoHTaxke cnenyeT NPUMEHSATb, KaK NMPaBUI0, YKPYNHEHHbIE y3/1bl TPYH60ONpoBOA0B.

7.5.4. Pe3bboBble coegmMHeHNA TPYO U COeANHUTENbHbIX AeTanel cnenyeT BbINOAHATL BPYYHYIO UK
C UCNO/Ib30BAHMEM K/THOUEN C peryanpyembim MOMEHTOM.

7.6. MOHTaX BHYTPEHHeN KaHaAn3auum 1 BO4OCTOKOB

7.6.1. MOHTa)K BHYTPEHHWX CeTel KaHa/AM3auuM U BOAOCTOKOB MOXKET BbINOJHATLCA KaK C
NCNO/MIb30BaHMEM OTAENbHbIX TPYD U coeauHUTENbHbIX AeTanel C KpPenseHUEM MX Mo MecCTy, Tak U C
MCNO/Ib30BAaHMEM YKPYMHEHHbIX Y3/10B, B TOM YMCAE U CMOHTUPOBAHHbLIX B CaHUTAPHO-TEXHUYECKUX
KabuMHax, ¢ conpsyKeHMem CTOAKOB KabWH MeXKITaXKHbIMU BCTaBKamu. MoHTax Tpybonpososos cnepyet
BECTM No cxeme "cHu3y Beepx".

7.6.2. Mpu cbopke pacTpybHbIX COEAMHEHUN C YMNAOTHUTENbHBIMM KOMbLAMM BbIMNOAHAKOTCA
cnepyrowue onepaunu:

- OYMUCTKA OT 3arpA3HEHWUs HAPYXHOM MOBEPXHOCTM [N1aAKOrO KOHLA AeTann wuaum Tpybbl M
BHYTPEHHEWN NOBEPXHOCTU pacTpyba;

- OYUCTKA YNNOTHUTENIbHOTO KOJ/IbLLA OT FPA3KU 1 Macen;

- YKNaAKa yNAOTHUTENbHOTO KO/bLA B XKeNoboK pacTpyba;

- CMa3Ka rNafKoro KoHua Tpybbl WM COeAMHUTENbHOW AEeTanu U YNAOTHUTENbHOrO Ko/bLa
MbI/IbHbIM PAcTBOPOM, TAULEPUHOM WAN UX CMECbio (NMPUMEHATb ANA CMas3KuM CONMAO0N WAU Apyrue
aHaNorMyHble CMa3KK 3anpeLaeTca);

- BBeAEeHWe ragKoro KoHua B pacTpyb 40 mMeTKM ¢ 06s3aTeslbHOM NpoBEepPKOM KayecTBa cOOpKM
nytem cobpaHHbIX geTanei OTHOCUTENbHO APYr Apyra Ha yron o 45° ¢ BO3BpalleHNeM B MOHTaXKHoe
MOJIOXKEHME BPYYHYIO.

7.6.3. 3aKpensieHne XoMyTOB OMOP Ha CTOAKAx U oTBOAALLMX TPybonpoBoaax cieayeT NPoM3BOANTb
nocsie COeANHEHUA UX C CAaHUTapPHbIMM NPMBOPaMM B MPOEKTHOM MOIOKEHUN.

7.7. MOHTaX NoA3eMHbIX ceTell BOAOCHAOKeHUA N KaHaM3aLunmn U3 NoammepHbIX Tpyo

7.7.1. NMpoknagKy ceteit BOAOCHAOXEHMA U KaHaAU3auuM cienyeT BbiMOJIHATbL B COOTBETCTBMU C
TpebosaHuamu CHul 3.01.01.

7.7.2. WwupunHa TpaHweu No AHY AOMKHA OblTb He mMeHee Yem Ha 40 cm 6ONblue HAPYXKHOTo
AnameTpa Tpybonposoaa. Mpu NAOTHbIX M TBEPABIX FPYHTax Ha AHe TpaHLWeMW nepes yKAagKon Tpyd
cnepyet npenycmaTpuBaTb NOCTE/b U3 NeCKa TONLWMHOM He meHee 10 cm.

Mpu yknagKke OAMHHOMEPHbLIX TPYO M pbiTbe TPaHLWEN Y3KO3aXBaTHbIM LEMHbIM 3KCKaBaTOPOM
WMPWHA TPaHLWEN MOXKET BbITb yMeHbLUEHA.

7.7.3. MoHTax TpybonpoBoAoB cAeAyeT BbINOAHATb: C PACTPYOHbIMW COEAUHEHUAMM HA AHE
TPpaHLWen; C Hepa3beMHbIMWN COEANHEHUAMM, KAK NPaBUIO, Ha BPOBKe TpaHLWeW.

7.7.4. Npwu 3acbinke TpybonpoBoAoB HaL BepXom Tpybbl 0653aTeNbHO YCTPOMCTBO 3aLLMTHOTO C10A
M3 NeCYaHOro WAM MAFKOrO MECTHOFO FpyHTa TONLWMHON He meHee 30 cM, He coAep)Kallero TBepablx
BK/OYEHUI (WwebHA, KamHel, Kupnnyen u T1.4.). NMoabuska rpyHTom TpybonposBoga npousBoguTca
PYYHbIM HEMEXAHU3MPOBAHHbLIM MHCTPYMEHTOM. YNJIOTHEHME FPYHTA B Ma3yXax MeX Ay CTEHKOM TpaHLLEen
M TPpyboI, a TaKXKe BCEro 3alMTHOro C/Ios caeAyeT NPoBOAUTb PYYHON MexaHU4YecKon TpamboBKoOM A0
OOCTUKEHMA KOadPUUMEHTA YNIOTHEHMA, YCTAHOBAEHHOTO NPOEKTOM. YN/JI0THEHME NEPBOro 3aLWMUTHOMO
cnos TonwuHom 10 cm HenocpeaCcTBEHHO Hag TPyb6onpoBoAOM NPOU3BOAAT PYYHbBIM UHCTPYMEHTOM.

7.7.5. PactpybHble coeAMHEHUS HAaNOPHbIX TPYO BbIMNOMHAIOT MO caefytowein TEXHONOMMU: OYUCTKA
OT rpA3N M Macen rnagKkoro KoHua Tpybbl; HAHEeCEHWE Ha rMagKoM KoHLe Tpybbl MeTKKU, o603HavatoLen
rnybuHy HaZaBuUraHMs KoHUaA Tpybbl B pacTpyb; nomelleHne ynaoTHUTENbHOMO KOJibLA B Ma3 pactpyba;



CMa3sKa ragKoro KOoHLUA Tpybbl M YNAOTHUTENbHOIO KO/bLA (FIMLEPUHOBLIA MAM MblIbHBIA PacTBop);
HaZBWraHue rnagKoro KoHua Tpybbl B pacTpyb Ao MeTKKU. Ha KoHuax Tpyb fonxKHa 6bITb dacka Nog yriom
15°, BbINO/MIHEHHAA B 3aBOACKMX YCNOBUAX WAN HAa MecTe MOHTaxa. COOpKy pacTpybHbIX coeguMHeHWi
anameTtpom A0 110 mm ocywwecTBAAOT BPYYHYIO, AnA Tpyb 6onbliero guamerpa UCNOAb3YHOT HATAXKHbIE
MOHTaXHble npucnocobneHns. MpaBuabHOCTL COOPKM COEAMHEHUA W YCTAHOBKM YNNOTHUTENIbHOMO
KO/IbL,@ NPOBEPAETCA LYyNOM TOAWMHON 0,5 mm.

7.7.6. COOpKy pacTpybHbIXx coeauMHEHUI cneayeT NPOU3BOAMTb MPU TeMMepaType HApPYrKHOro
BO34yXa He HMXKe HyAA. YNNOTHUTEeNbHble KOJibLa A0 Hayana MOHTaXKa A0/IKHbI HAXOAUTbCA B TENIOM
NMOMELLEHUMN.

7.7.7. Npyn 3acbinke nasyx M YCTPOWCTBE 3alMTHOrO C/I0si TPYHTa COoeAMHeHua TpybonpoBoaos
OCTaB/AKOT HE3aCbINaHHbIMK A0 NPOBEAEHUA NPEeLABAPUTENbHbIX UCMbITAHUI Ha FEPMETUYHOCTb. 3aCbINKyY
nasyx u ynjoTHeHMe FPyHTa B MPUAMKAX NPOM3BOAAT C MCNONb30BaHMEM MEXaHNYECKUX TPaMOOBOK.

7.7.8. MoHTa)K y3/10B B Ko/ioguax npousBoasT OLHOBPEMEHHO C NpoKnagKon Tpybonposoaa.
MpucoegmHeHne TpybonpoBoaoB K ¢paaHLam, 3anopHON 1 perynpytoLLen apmaTtype nponsBogaT nepes,
3acbinkol TpybonpoBoda 3alMTHbIM C/I0EM TPyHTa, 6e3 3aTaKkM 60nToB. OKOHYaTe/ibHAs 3aTAMKKaA
60NTOBbLIX COEAMHEHMI BbINOAHAETCA HEMNOCPEACTBEHHO Nepes, rmApPaBaAMYecKMM UCNbITAaHNEM CUCTEMBI.

8. UCMbITAHUE N COAYA TPYBEOMNPOBOAOB B 3KCIMIYATALMIO

8.1. CornacHo CHwuI 3.05.04 HanopHble M 6e3HanopHble TpybonpoBoabl BOAOCHaGXKEHUA U
KaHa/NM3aUMKM  UCNbITbIBAIOT Ha MPOYHOCTb M MJOTHOCTb (FEPMETUYHOCTB) TUAPABAUYECKUM WM
NMHEBMATUYECKMM CNOCOBOM ABaxabl (MpenBapuTeslbHOE U OKOHYaTEIbHOE).

8.2. MNpeaBapuTebHOE UCMbITaTe/IbHOE (M36bITOYHOE) FrMAPaBAMYECKOE AABEHME NPU UCTIBITAHUN
Ha MNPOYHOCTb, BbINOJIHAEMOE [0 3acCbiMKM TPaHLWeW W YCTAaHOBKM apmaTypbl (rMApaHTOB,
NpefoXpaHUTENbHbBIX KNAaNaHOB, BAHTY30B), AO/MKHO ObiTb PaBHO pacyeTHOMYy pabouyemy [aBAEHUIO,
YMHOXEHHOMY Ha KoapodunumeHT 1,5.

8.3. OKoHYaTenbHOe UcnbITaTeNbHOE r’MApPaBAMYECcKOe AaBNeHNe NMPU UCMbITAHUAX Ha NAOTHOCTb,
BbINOJIHSIEMbIX MOC/1e 3aCbINKM TPAHLLEN M 3aBepLUEHMA BCeX paboT Ha AaHHOM yyacTKke Tpybonposoaa,
HO [0 YCTAaHOBKW TMAPAHTOB, NPEenOXPaHUTENbHbLIX K/IAaNaHOB M BaHTY30B, BMECTO KOTOPbIX Ha Bpems
WCMbITaHUA YCTAHABAMBAIOT 3ar/yWKN, [OMKHO OblTb paBHO pacyeTHOMYy paboyemy [aBAeHUIO,
YMHOXEHHOMY Ha KoadpouumeHT 1,3.

8.4. o npoBeAeHMNA MUCMbITAHWA HANoOpPHbIX TPyOONPOBOAOB C PACTPYOHLIMU COEAUNHEHUAMMU C
YNAOTHUTENbHBIMM KO/bL@aMKM MO Topuam Tpybonposoaa M Ha oTBOAAx HeobxoauMo ycTpamsaTtb
BPEMEHHbIE UM NOCTOAHHbIE YNOPbI.

8.5. T[pegBaputenbHoe ruapaBANYECcKOe WUCMbITaHWE HaMNopHbIX TpybonpoBodoB cheayet
Npov3BOAUTL B CAeaytoLLem nopaake:

- TpybonpoBoA 3ano/IHUTb BOAOW W BblaeprKaTb 6€3 AaBneHun B TeYeHue 2 y;

- B TpybonpoBoe co34aTb UCMbITAaTENIbHOE AaB/IeHUE U NoAAePKMBaATb ero B TedeHue 0,5 y;

- UCMbITaTeNIbHOE AaB/IEHME CHU3UTb 0 PACYETHOrO M NPOMU3BECTM OCMOTP Tpybonpososa.

Bbiaep:kka Tpybonposoga nog pabouMm pasneHMem npoussogutca He meHee 0,5 4. Beugy
aedopmaumm 0607104KM TpyboNpoBoaa HEOHXOANMMO NOALEPKMBATL B TPYOONpPOBOAE MUCMbITaTENbHOE
nnn paboyee faBneHWe NOAKAYKON BOAbI A0 NOSHOM cTabuansaumu.

TpybonpoBog, cuMTaeTcs BblAepKaBWWM MpenBapuUTeNbHOE FMAPaBAMYECKOE WUCMbITAHWE, eciu
noA, MCnbiTaTe/IbHbIM AaBfeHMEM He OOHapy)XeHO paspbiBOB TPy6 MAWM CTbIKOB U COEAUMHUTENbBHbIX
aetanei, a nog pabounm gasneHmem He 06HAPYKEHO BUANMBIX YTEUYEK BOAbI.

8.6. OKoHuYaTenbHOe rMApaBANYECKOE WCMbITaHME Ha MNJIOTHOCTb MPOBOAUTCA B Chedylolem
nopsagke:

- B TpybonpoBoge cneayet co3gatb AaB/eHME, paBHOe pacyeTHOMy pabouyemy pasneHuto, u
noagepmBatb ero 2 4; npu nageHun gasnenma Ha 0,02 MlMa nponssoagnTca NogKayvyka BoAbl;

- faBNeHWe NOAHMMAIOT A0 YPOBHSA UCMbITaTeNbHOTO 32 Nepuos He 6osee 10 MUH M NoAAEPKUBAOT
ero B Te4yeHue 2 4.

TpybonpoBos cuMTaeTcA BblAEPrKaBLUMM OKOHYATE/NIbHOE TMAPaBANYECKOE MWCMbITaHWe, ecau
daKkTUYecKkan yTeuka Boabl 3 Tpybonposoaa Npu UCNbITaTENIbHOM AaBAE€HUM He NPeBbIWaeT 3Ha4YEeHUN,
YKa3aHHbIX B Tabauue 5.



Tabnunua 5

Jonyctuman yTeuka BoAbl Ha ydacTke Tpybonposoga ANnHOM 1 Km
MPM OKOHYATENbHbIX UCMbITAHUAX HA TEPMETUYHOCTb

Hapy»Hbili gnameTp Tpyb, mm [onyctumas yteuka, 1/MuH, ansa Tpy6
C Hepa3beMHbIMU (CBapHbIMM, C pacTpybHbIMK COEaUHEHUAMM
KNeeBbiMK) COeAUHEHNAMM Ha YNJIOTHUTENbHbIX KONbLAX

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 2,2-23
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. Tnapasanyeckmne UCNbITaHMA CAMOTEYHbIX KaHA/IM3aUMOHHbIX CETeN BbINOIHAIOT NOC/Ie 3aBEPLUEHUA TMAPOU30NALMOHHBIX PaboT B KON0ALUAX B 4Ba 3Tana:
6e3 Konoaues (npeaBapuUTeNbHOE) U COBMECTHO C KONOALAMU (OKOHYaTeNbHoe).

8.8. OKOHUYaTenbHOE UcnbiTaHWe TPybonNpoBoAa KaHaNM3aLMM COBMECTHO C KoIoAuamm NnpousBoaaT cornacHo CHull 3.05.04.

8.9. TnapaBAMYECKME MUCMbITAHUA CUCTEM W3 MOJMMEPHbIX MATEPMANOB BHYTPEHHWX TPybONpoBOAOB NPOBOAAT MPU MNONOKUTENLHOM TemnepaTtype
OKpy)KatoLel cpesbl He paHee, Yem Yepes 24 4 nocae BbINOJHEHUA NOC/eAHENO CBAPHOIO U KNEEBOrO COeANHEHUS.

8.10. T'mapaBaAnyYecKMe UCMbITAHUA CUCTEM BHYTPEHHUX BOLOCTOKOB OCYLLECTB/AIOT MyTEM 3anoJIHEHUA MX BOAOM Ha BCHO BbICOTY CTOAKOB. McnbiTaHuA
NPOBOAAT NOC/E HAPYKHOIO OCMOTPA TPYOONPOBOAOB U YCTPAHEHUA BUAUMbIX AedeKTOB. MAPABANYECKOE UCMbITAHNE CKNEEHHbIX TPYHONPOBOAOB HAYNHALOT He
paHee, YyemM yepes 24 4 nocse BbINOAHEHUs NocnegHero coegmHeHns. Cuctema BOAOCTOKOB CYUTAETCA BblAePrKaBLUIEN UCMbITaHME, €CIN NO UcTedeHun 20 MUH nocne
ee Hano/IHEHWUS NPU HapYKHOM OCMOTPe TPYOONPOBOAOB He OBHAPYKEHO TeUn UK ApYrnx AedeKToB U ypoBEHb BOAbI B CTOSIKaX HE NOHMU3WJ/ICA.

8.11. NMHeBMaTMYECKME MUCNbITAHUA TPYOONPOBOAOB, BbINOJIHEHHbLIX M3 NOJIMMEPHbLIX MaTepPManos, NPON3BOAAT NPU HA3EMHOM M HaA3EMHOM UX NPOKAAAKe B
cnepylowmx cayyasx: TeMmrnepaTypa oKpyKatowero Bosayxa Huxke 0 °C; npumeHeHWe BOAbI HEAOMYCTUMO MO TEXHUYECKMM NPUYMHAM; BOAA B HEOBXoAMMOM A5
MCMbITaHUN KOZIMYECTBE OTCYTCTBYET.

MopAafoK NMHEBMATUMYECKMX UCMbITaHUA TpybonpoBOoAOB M3 NOAMMEpPHbLIX MATepManos n TpeboBaHMA 6e30MacHOCTM MPU UCMbITAHUAX YCTaHABAMBAOTCA
NPOEKTOM.

8.12. MNpepBapuTeNbHble U OKOHYaTENbHbIE UCMbITAHUA CAaMOTEYHbIX KaHa/IM3aLMOHHbIX ceTeil n3 Tpyb H6oablOoro AnameTpa AOMNYCKAETCA MPOU3BOAUTD
NMHEBMATUYECKUM criocobom. MpeaBapuTenibHble UCMbITaHUA NPOBOAAT A0 OKOHYaTE/IbHOM 3acbIMKM TpaHLWeM (CBapHble COeAMHEHMA TPYHTOM He 3acbinatoT).
MUcnbiTaTeibHOE AaB/ieHWe CxKaToro Bo3ayxa, pasHoe 0,05 MMMa, nogaep»usatoT B Tpybonposoae B TedeHue 15 muH. Mpu 3ToM 0CMaTPUBAOT CBAPHbIe, KeeBble U
ApYrve CTbIKM WM BbIABAAIOT HEMJIOTHOCTM MO 3BYKY MPOCAYMBAOWLErocs BO34yXa, MO My3blpaAM, 0OpasylowMMca B MeCTax YTEYKM BO3AyXa yepes3 CTbIKOBble
coeguHeHUA, MOKPbITbIE MbIILHOM 3MY/bCUEN.

OKOHYaTeNbHble UCMbITAHWA MHEBMATUYECKMM CNOCOHOM NMPOBOAAT NPW YPOBHE FPYHTOBbLIX BOA, HaZ TPYOOI B cepeamHe UcnbiTyemoro TpybonpoBoaa meHee
2,5 m. OKOHYaTeIbHbIM MHEBMATUYECKUM UCMbITAHUAM NoABEPratoT yyacTku ganHon 20 - 100 m, Npu 3STOm nepenag, mexay Hanbosiee BbICOKON M HU3KOM TOYKaMM
TpybonpoBoga He AO0MKEH NpeBbiwaTh 2,5 M. [THEBMaTMYeCKMe UCMbITaHWUA NPOBOAAT Yepes3 48 4 nocne 3acbinku Tpybonposoaa. McnbiTatenbHoe U3bbITOYHOE
[aBNeHMe CKATOro Bo3ayxa yKasaHo B Tabauue 6.

Tabnuua 6



McnbiTaTtenbHOe AaBsieHMe CKATOro BO3Ayxa Npy NHEBMaTUYECKOM
UCNbITAaHNN CaMOTEYHbIX KaHAa/TMM3aLUMNOHHbIX pr6OI'IpOBO[J,OB

YpoBeHb rpyHTOBbIX BO, UcnbiTaTtenbHoe gasneHune, Mla Mepenag gasnexHus,
h ot ocu Tpybonposoaa, p—p,,MNa
M M36bITOYHOE HaYa/ibHOe KOHeuHoe P,
p

h=0 0,01 0,007 0,003
0<h<0,5 0,0155 0,0124 0,0031
0,5<h<1 0,021 0,0177 0,0033
1<h<1,5 0,0265 0,0231 0,0034
1,5<h<2 0,032 0,0284 0,0036
2<h<2,5 0,0375 0,0338 0,0037




8.13. MpuemKy B 3KcnayaTauuio TpybonpoBoaoB HeoHXO0AMMO NPOBOAUTL, PYKOBOACTBYACH
OCHOBHbIMW nonoxeHnsmm CHul 3.01.04, a takke CHuM 3.05.04. Mpu mncnbiTaHMm Tpybonposoaos
BOAOCHAOXEHNA N HAMOPHOM KaHANM3ALUK U CAaYe UX B SKCNIyaTauMIo AOKHbI COCTAaBAATLCA:

- aKTbl Ha CKpblTble paboTbl (MO OCHOBAHMIO, OMOPaM W CTPOUTENbHLIM KOHCTPYKUMAM Ha
TpybonpoBogax u 1.4.);

- aKTbl HAPYXXHOIO OCMOTPaA TPYOONPOBOAOB U 3N1EMEHTOB (Y3108, KONIOALEB U T.A4.);

- aKTbl UCMbITAHUI Ha MPOYHOCTb M NAOTHOCTb TPYHONPOBOAOB;

- aKTbl Ha NPOMbIBKY U Ae3UHEKLMI0 BOAONPOBOLOB;

- YyCTaHOB/IEHWE COOTBETCTBUSA BbINONHEHHbIX PAabOT NPOEKTY;

- aKTbl BXOLHOIO KOHTPOAA KayecTBa Tpyb M coeanHUTENbHbIX AeTaneun.

8.14. Kpome NpuUemKn CKpbITbIX PaboT U MPOBEPKU aKTOB UCMbITaHUA TPYHONPOBOA0B Ha NAOTHOCTb
N HApPY)KHOro OCMOTPa, NpuemMka 6e3HanopHbIX TPYOONPOBOAOB A0/KHA CONPOBOXKAATLCA NPOBEPKOM
NPAMOJIMHEMHOCTH, A TaK¥Ke MHCTPYMEHTA/IbHOM NPOBEPKOMN JIOTKOB B KONIOALLAX.

Mpn nprvemke BHYTPEHHMUX BOAOMPOBOAOB AOMO/SHUTENBHO NPOM3BOAMTCA NPOBEPKA MACNopToB
UAn cepTMPUKaATOB Ha NOAMMEpPHbIE TPYObI, COeaMHUTENbHbIE AeTanu U apMmaTypy.

9. TEXHUKA BE3OMACHOCTU NMPU MOHTAMXE TPYB
N3 NOJIMMEPHbBIX MATEPUAIOB

9.1. Obwme TpeboBaHMA TexHUKU 6e3onacHocTU ykasaHbl B CHuM llI-4, Kpome TOro, cneayet
BbINONHATL TPeOOBaHMA HAcToAWEro pasgena.

9.2. Heob6xo0aAMMO NPOBOANTL OCMOTP M KOHTPO/Ib CBAPOYHOrO 060PYA0BaHUSA, @ TaKKe U30aALUN
3NEKTPONPOBOAOK, PAaBOTbI YCTPOICTB A1 MEXaHUYECKO 06paboTKM KOHLLOB M TOpL,oB TPYD. PesyabTathl
NPOBEPKM A0NKHbBI COOTBETCTBOBATb NACNOPTHbIM AAHHBIM HA 06opyA0BaHME.

9.3. TeXHUYECKNIN OCMOTP CneayeT NPOM3BOAUTb HE PEXKE, YEM OLMH Pa3 B MecAL, C pernctpaumen
pe3ynbTaToB NPOBEPKM B XKypHane NPousBoaCcTea pabor.

9.4. 3HayeHUs NAPaMeTPOB PEXMMOB CBAPKM LOJIKHbI OTBEYATb TPEOOBAHUAM TEXHONOTUYECKMX
HOPM AN1A KaXa0oro sMaa nonammepa.

9.5. K npousBoACTBY CBapOYHO-MOHTAXKHbIX PaboT npu CTpouTenbcTBe TpyboONpoBOAOB U3
NONMMEPHbIX MaTepuanosB [AOMYCKAIOTCA CBApLIMKKM, npolwejline TeopeTUYecKoe W MpaKTUyecKoe
obyyeHune no cnewLmanbHON NPorpaMme U CBapMBLLME KOHTPOJIbHbIE CTbIKM MO CNeLManbHON nporpamme.

9.6. Tpybbl B npouecce XpaHEHMA MU MOHTaXKa He BbIAENAIT B OKPY)KAIOLLYH cpeay TOKCUMYHbIX
BELLECTB M HE OKa3blBAOT BAUAHMA HA OPraHM3M YeslOBEKA NpM HenocpeaCcTBEHHOM KOHTaKTe. PaboTa ¢
Tpybamu He TpebyeT 0cobbix mep 6e3onacHoOCTH.

9.7. Npu paboTte c Tpybamn cnegyet cobnogatb npaBuia noxapHou 6esonacHoctTu. B caydae
BO3HMKHOBEHMA NOKapa W 3aropaHuaA Tpyb Mx cneayeT TyWuTb A0ObIMM CPeACcTBaMMU NOXKAPOTYLLEHUA.
Mpv TyWEHUN OrHA OT 3aropaHus Tpyb B CKNAACKUX MOMELLEHMAX CneayeT NPUMEHATb NPOTUBOrasbl C
dunbTpom mapku "B" nnm dmnbTpylowme npotTuBorassl.

9.8. Mapasanyeckne n NHeEBMaTHUYECKME UCTbITaHUA TPYOONPOBOA0B CaeayeT NPOU3BOAUTb Noce
MX HaZLeXKHOr0 3aKpenieHna 1 yCTPOMCTBA YNOPOB MO MX KOHLAM U Ha NOBOPOTaXx.

9.9. MNpKn MOHTa¥Ke M UCMbITaHUAX TPYOONPOBOAOB 3anpeLLaeTca NPUCAOHATb K HUM NeCTHULbI U
CTPEeMAHKK, XoauTb No Tpybonposoay. 3anpelLaeTca 06CTyKMBaTh TPYObl MOSIOTKOM WK OTTATUBATb UX
OT CTEHOK TPaHLLEN UNIU CTPOUTENbHBIX KOHCTPYKLUMIA.

10. TPAHCNOPTUPOBAHUE N XPAHEHWUE TPYB
N3 MOJIMMEPHbIX MATEPUAJIOB

10.1. MonnmepHble TPpybbl U COeANHUTE/IbHbBIE AeTa N MOTYT TPAHCMOPTUPOBATLCA IIOObIM BUAOM
TPaHCNOpPTa B COOTBETCTBMU C MPaBUIaMKM MNePEBO3KU rPy30B, TEXHUYECKUMMU YCAOBUAMU MOTPY3KU U
KPenneHns rpy3os, AEWCTBYIOLWMMM Ha AaHHOM BUAE TPaHCMOPTa, U TEXHUYECKMMM TpeboBaHUAMMU
MOCTaBLLMKa NPU yC0BUM obecnedeHma mep No NpeaynperKaeHMIo MeXaHUYeCKMUX NOBPEXAEHUN rpy3a.
Bce paboTbl, cBA3aHHble C TPAHCMOPTUPOBKOW, cleAyeT NPOBOAUTL NMPU TeMnepaType OKPYyrKaroLero
BO3/yXa He HUXKe YKa3aHHOM B COOTBETCTBYIOLLMX HOPMATUBHbIX AOKYMEHTAX.



10.2. Tpy6bl M3 NOAMMEPHbIX MaTEPUANOB PEKOMEHAYETCA XPaHUTb M NEPEBO3UTb HAMOTAaHHLIMW B
OYXTbl MM Ha KaTyLIKW, OTAENbHbIMW YNakKoBKaMW B MaykM MAM OTAeNbHbIMU Tpybamu 6osbluoro
AnameTpa B COOTBETCTBUMN C HOPMATUBHbIMU JOKYMEHTAMU HA UX U3TOTOB/EHWE.

10.3. Mpwu norpyske n pasrpyske Tpyb n getanein, 0cobeHHO Npu OTPULATENbHbIX TeMNepaTypax
BO34yXa M Temnepatypax, 6JM3KUX K HyI0, HeobXxoaMMo cobaoaaTb OCTOPOXKHOCTL ANA UCKAKYEHUA
YO3APOB U MeXaHUYECKUX NOBpeXKaeHUN.

10.4. Mpw xpaHeHUn Tpyb Ha cKNagdax AONKHbI COBNOAATLCA YCNOBUSA, YKa3aHHble B HOPMATUBHbIX
OOKYMEHTaXx, Npu 3TOM BbiCOTa WTabena Tpyb He A0MKHA NpeBbIWaTh 3 M.

XpaHeHue Tpyb, HaMOTaHHbIX Ha KaTyLWKK, AOMNYCKAeTCA TONbKO B BEPTUKANbHOM MOJIOXKEHUN.,

XpaHeHue coeANHUTENbHbIX AeTanen A0KHO OCYLLECTBAATLCA TO/IbKO B yNaKOBaHHOM BUAE.

Heobxoaumo obecrneuymtb COXPaHHOCTb TPYO M cOoeAUMHUTEsNIbHbIX AeTaneld OT MeXaHUYEeCcKuX
noBpexaeHui, aebopmayunii, nonagaHusa Ha HUX HedpTENPOAYKTOB U KUPOB, 3aCOPEHUSA BHYTPEHHUX
NOBEPXHOCTEN, 06AYYEHUS COTHEYHBIMKN y4aMMU.

10.5. B nepuoa, MOHTaXKa CPOK XpaHeHua Tpyb 1 aeTaneit Ha CTPOUTENIbHOM NoWaaKe AO0/XKeH
6bITb MUHMMA/TbHbIM.

MpunoxerHue A
KNACCNDUKALUMA TPYB U3 MOJTMMEPHbBLIX MATEPUAIOB

Ons HanopHbix Tpyb AelcTBylOWMe HOPMATMBHbIE AOKYMEHTbl YCTaHaB/MBAOT COOTHOLUEHUe
MeXKAY HapyXHbIM AMaMETPOM U TONLMHON CTEHKU TPYO B 3aBMCMMOCTM OT MaKCMMaNbHOro paboyero
pasnenuna: 0,25; 0,32; 0,4; 0,6; 1; 1,6; 2; 2,5 MMMa no popmyne

_ 2lo]s
D —s
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P , (A1)

rge P - makcumanbHoe paboyee gasneHune (MOP), MMa;

DH - HapY»KHbIN AnameTp Tpybonposoaa, M;

S - TO/IWMHa CTeHKM TpybonpoBoaa, m;
[0] - pacyeTHas npouHOCTb M3 ycn0BUA AAUTENbHOM NpouHoCTH, MMa.

B npuHATOM B HacTosAwee BpemMsa MeXAYHAPOAHOW KaaccuduKaumMm MapKUMpoBKa Tpyb
npounssoanTca no cepuam "S" n ctaHgapTHomy oTHoweHuto "SDR", 3HaueHMA KOTOpbIX onpeaenstoTcs no
dopmynam:

_ SDR-1

D
S . SDR = 5 (A.2, A.3)

MaKcumanbHoe paboyee gasneHune ceazaHo ¢ 'S" 1 "SDR" oTHoweHUeMm

 2MRS
«(SDR—1)" A%

rae MRS - MMHMManNbHaA gauTenbHasa NPoYHoOCTb, Mla;
C - K0addULUMEHT 3anaca NPOYHOCTH, YCTaHABMBAETCA A/1A KaXKA40ro BUAa matepuana U A0KeH
NPMBOANTLCA B COOTBETCTBYIOLLMX CBOAAX NPABU.



KaHanusaunoHHble TpY6bI noapasaenAarTca Ha Kanaccbl NO KO}'IbLI,EBOﬁ KECTKOCTH GOI KMa

E(s) 1
""2\a, ) a—p

rae Eo - MOZyNb YNIPYrocTn Matepuana, Kla;

dm - CpegHuit AnameTp ceyeHus Tpybbl, m;

M - koadpduuneHT NyaccoHa maTtepunana Tpybbl.
Mpwu Go < 2500 Tpyba cumTtaeTcs "HexecTkon", npu Go = 2500 - 5000 - "noay»xectkon", npm Go

= 5000 - 10000 - "»ecTKoin".
OCHOBHble NoKa3aTenu CBOMCTB HEKOTOPbIX NOMMEPHbIX MaTepuanos Tpyb npuseaeHbl B Tabauue

A.l.
Tabnmua A.1
dU3MKO-MexaHMYecKue nokasatenm HEKOTOPbIX NMOZIMMEPHbIX MaTeEPUANOB.,
npUMeHsaeMmMbixX Npu NnpounssoacTee Tpyb
n coeanHnTeNbHbIX ,u,eTanel‘/i (CﬂpaBO‘-IHbIe ,D,aHHbIe)
[lokazarTesb BemmumHa nokaszarTenda OJjid MaTepuala
I[MHIO 1B [IBX [II1 Cumtet | Xsmopu— | CTekJio—
(ITHIT) [IOJI— |pPOBAaH- |[IJIaCTUK
[1BII [ICII DTUJIEH | HEIV
IIBX
IInorHocts, (0,94 -(0,93 -]0,91 -|1,4 0,91 10,93 —-|1,57 1,6 -
r/cMm3 0,96 0,94 0,93 0,95 2,2
[lpenmen 20 - 15 - 10 - 50 - |25 - |18 - 50 - 40 -
TEeKydeCcTu 25 18 12 56 28 26 55 200 <*>
Ipu pac-
TAXEHUM,
MIla
Yonuaenue |800 800 600 50 >200 [200 - |70 - 0,4 -
opu pas-— 500 120 1,4
pHIBE, %
MonyJib 800 600 200 3000 [1200 (550 - [2900 5000 -
yOpyIrocTH, 800 25000
MIla <EE>
Kosdduum- |2 2 2 0,7 1,5 1,2 - [0,62 0,18 -
eHT TeI-— 1,4 0,3
JIOBOT'O
JIVHETIHOT O
pacumpe-—
HUSA,
-4 -1
10 e
PacuerHas |5 - 5 2,5 - |10 - |5 - 6,3 10 10 -
MIPOYHOCTE, 6,3 3,2 12,5 6,3 30 <**>
MIla




<*>  Ilna ¢eHoONOQOPMAJIbOETMIHEIX, [IOJIMUDQMPHEIX M SIMIOKCUIOHEIX CMOJI.
<**> B OCeBOM HAalpPaBJIEHUN.

MpunoxeHue b
MNEPEYEHb HOPMATWUBHbLIX AOKYMEHTOB

B HacToAwWwmX HOpMaX AaHbl CCbI/IKX Ha cheayrowmne HOpMmaTUBHbIE AOKYMEHTbI:

CHuII 2.04.01-85*. BHYTPEeHHMM BOIONPOBOL M KaHalM3aUMsa 3OaHUN

CHull 2.04.02-84*. BomocHabxeHue. HapyXHEE CETU M COOPYXEeHUS

CHuIl 2.04.03-85. Kaznanmuzauus. HapyXHBE CETU ¥ COOPYXEHUS

CHuII 2.04.14-88*. TemnyjoBasa M30J49LUMsa OOOPYIOOBAaHUA U TPyDOONIPOBOIOB

CHuII 2.07.01-89*. I'pamoCTpPOUTEJNILCTBO. IIJIaHMPOBKAa M 3aCTPOMKa I'OPOLCKUX
M CeJIbCKUX I1OCEJISHUM

CHull 3.01.01-85*. OpraHuszalLMsa CTPOMTEJILHOI'O IIPOM3BOICTBA

CHmuII 3.01.04-87. IlpueMka B DKCIJIyaTalMiO 3aKOHUEHHBIX CTPOUTEJILECTBOM
00BekTOB. OCHOBHBIE I10OJIOXEHMSA

CHuII 3.05.01-85*. BHYTPEHHME CaAHUTAPHO-TEXHMUUECKMUE CUCTEMEL

CHuII 3.05.04-85*. HapyxHBE CEeTM M COOPYXeHUS BOIOCHAOXeHUS M KaHalMzaluuu

CHmuII III-4-80%*. TexHrka 60e30MNaCHOCTM B CTPOUTEJILCTEE

T'OCT 2930-62. [IpuGOopPLE M3MepUTenbHbEEe . lPpUGTE M 3HAKU

BzameH TOCT 18599-83 TIlocraHOBJIeHMeM Il'occTaHmapra PO oT
23.03.2002 N 112-ct c¢ 1 guBapsa 2003 roma BBeIeH B IeMCTBUE
T'OCT 18599-2001.

T'OCT 18599-83. TpyOH HAIOPHEE M3 MOJIMITUIIEHA. TexXHUUYeCKMUE YCJIOBUS

BzameHn I'OCT 29324-92 [IprkasoM PocrexperynmMpoBaHua oT
05.10.2004 N 24-ct ¢ 1 anpens 2005 roma BBeIoeH B IeNCTBUE
T'OCT MCO 161-1-2004.

TOCT 29324-92. TpyOH U3 TepMOIJIACTOB IJId TPAHCIOPTUPOBAHUA
(UCO 161/1-78) XMOKOCTeM. HoMMHaJsIbHBIE HapPyXHEE OMaMeTPB U
HOMMHAaJIbHBIE IaBJIEHMS. MeTpuueckas cepus.

MpunoxeHue B
(cnpaBoyHoe)

HOMOIPAMMBI 4717 ONPEAENEHNA NMOTEPb HAMOPA B TPYBAX
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PucyHok B.1. Homorpamma ana onpegeneHna notepb Hanopa

B Tpybax gnameTpom 6 - 100 mm (npwm K3 =0,00002)
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PucyHok B.2. Homorpamma ana onpegeneHna notepb Hanopa

B Tpybax guameTtpom 100 - 1200 mm (npwm K3 =0,00002)
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PucyHok B.3. Homorpamma ana onpegeneHna nonpaBoyHOro

KoadpdurumeHTa kl Ha TemnepaTypy BoAbl Npu pacyeTe

Tpyb6 agnameTpom 6 - 100 mm

()
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PucyHok B.4. Homorpamma ana onpegeneHna nonpaBoyvyHOro
KoadpPuumeHTa k, Ha TemnepaTypy BOoAbl NpU pacyeTe

Tpy6 anameTtpom 100 - 1200 mm

HOMOTPAMMA
ONA ONPEAENEHNA ANAMETPA KAHATM3AUMOHHOTO TPYBEOMNPOBOAA

Mpunoxenne I
(cnpaBoyHoe)
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PucyHok 1. Homorpamma gna onpegeneHma gnameTpa
KaHann3aunoHHoro Tpybonposoaa

MpunoxeHune [

METOANKA NMPOYHOCTHOIO PACHETA TPYBOMPOBOAOB N3 NMOJIMMEPHbIX
MATEPWAJIOB MNP NOA3EMHOW MPOKIALKE (OBLUME MPUHLMMbI)

MpoYHOCTHOM pacyeT TPybONpPOBOAOB M3 MOJAMMEPHbIX MATEPUA/IOB, YIOMKEHHbIX B 3emne,
peKomMeHAyeTca CBOAUTb K COBNt0AEHUIO HEPABEHCTBA:
ANA HanopHbIX TpybonpoBoaos

& E—&
L 4 £ <L0;@a.1)
Eop Epn

AnAa CaMOTEYHbIX pr60np0 BO4OB

L4 & <1,0;(a.2)

gPP pu

ONA APEeHaXKHbIX TpybonpoBoaoB

£, — &,
e KSH <1,0,(n.3)

gPP

rAe &, - MaKcMManbHOe 3HayeHne AedpopMaLMn PaCTAXKEHWUS MaTepuana B cTeHke Tpybbl 13-3a

0Ba/IbHOCTM NONEPEYHOro ceyeHws Tpybbl o4 AeACTBMEM rPYHTOB ( g, , Ma) 1 TpaHCNOPTHbIX Harpy3ok

(4., Mna);

& - CTeneHb pPacTAKEHWs MaTepuana CTeHKM Tpybbl OT BHYTPEHHEro nAaB/feHUA BOAbl B
TpybonpoBoae;

&, - CcTemeHb CKaTMA MaTepuana CTeHKM Tpybbl OT BO3AENCTBMA BHELWHWX HArpy3oK Ha
Tpybonpoeoga;

gpp - npeaenbHoO Aonyctmmoe 3Ha4vyeHune ,a,ed)opN\au,MM pacTaAXXeHnAa MmaTepumana B CTEHKe pr6bl,

I'IpOMCXO,D,ﬂLLI,Eﬁ B yCNnoBUAX penakcauynm Haﬂpﬂ)KEHMl‘;i;

&,y - NPeAenbHo fonyctuman AeGopmaLumna PacTAKEHUA MaTepuana B CTeHKe Tpybbl B yCI0BUAX

nonsyyecrtyu;
KSH - KOadOUUMEHT 3anaca, yunTbiBatoLWMiA BUA Nepdopaumm B CTEHKAX TPYHObI, KOTOPbIN MOXKHO
NPUHATbL MPU KPYroBOM OTBEPCTUM B TNaAKOCTEHHOMU Tpybe - 2,3; KPYyroBOM OTBEPCTUM B CTEK/O-

(6asanbTo)nnactukoBon Tpybe - 3,0; WENeBOM OTBEPCTUM CO CKPYI/ZIEHHbIMU yriamu (CooTHoLLeHue
CTopoH 8:1, Hanpumep, 25 Ha 3) - 1,3; Ana Apyrux ycnosuit BennuymHa KHI OO/MKHA NPUBOAUTHLCA B

HOPMATUBHbIX AOKYMEHTAX.



3HaueHWe &£, MOXKeT 6bITb ONpeAeneHo no popmyre
B S
&, = 4,27K, B‘PKW , (0.4)

rae Ko. - K03¢¢MLI,M6HT NoCTeENUN TPyHTa ANA VI3I'VI63POLLI,VIX HaﬂpﬂH(EHMﬁ, y‘-ll/ITbIBaI'OLLI,Mﬁ Ka4yecTtBo

YNAOTHEHMUA, €I0 MOXHO NPUHMMATL: NPKU TWaTeNbHOM KOHTpoae - 0,75, npn nepuoanyeckom KOHTpone
- 1,0, npu OoTCYTCTBUM KOHTpOAA - 1,5;

KW - KO3 PULMEHT 3anaca Ha 0Ba/IbHOCTb NOMNEPEYHOro ceveHma TPyObl, NPUHNUMAETCA PaBHbIM:

1,0 - A HaNOPHbIX M CAaMOTEYHbIX TPYBONPOBOAOB U 2 - ANA APEHAXKHbIX TPYOONPOBOAOB;
I/ - OTHOCMTE/NIbHOE YKOpoUYeHWe BEPTUKANbHOIO gMameTpa Tpybbl B FpyHTE, yCTaHAB/NMBAETCA KakK
npeaenbHo A0NycTUMOE 3HadYeHne

W = er +l//T +IIVM' ('D'S)

rae Y., - OTHOCUTENbHOE YKOPOYeHWe BEePTUKANbHOTO AnameTpa Tpybbl NOA AeiicTBuem
rPYHTOBOW HarpysKu;
Y. - 70 Xe, NoA, AelCTBUEM TPAHCNOPTHbIX HAarpy3oK;

Y/, - OTHOCUTENbHOE YKOPOUEHUE BEPTUKAIbHOMO ArMameTpa Tpybbl, 06pasoBasLueecs B npoLecce

CKNagmMpoBaHUA, TPAHCNOPTUPOBKN U MOHTaXa. Ero MoXKHO ﬂpVI6fIM)KeHHO NPUHNMATb NO Ta6nmu,e A.1.



KonbLesana XeCcTKoCTb GO

l//M npun cTteneHn ynnoTHEHUA FTpyHTa

obosnoyek Tpy6bl, Ma
10 0,85 0,85 - 0,95 6onee 0,95
[o 276000 0,06 0,04 0,03
276000 - 290000 0,04 0,03 0,02
Bonbwe 290000 0,02 0,02 0,01

Tabaunua 4.1



_x KTKqup
" K,Gy+ K E

Yo , (0.6)

roe KT - KO3pDMUMEHT, yUNTbIBAIOLLMIM 3anasabliBaHME OBa/IbHOCTM NOMNEepPeYHoro ceveHms Tpyobl

BO BpeMeHUN U 3aBMCF|LU,Ml‘;1 OT TUNa rpyHTa, CTENEHN €ro ynJoTHeHUA, TMaporeocaorM4eckmnx ycnosmﬁ,
reomMmeTpumn TpaHwen, MoOXKeT NPUHUMATb 3Ha4YEHUA OT 1p01,5;

KW - K03¢¢MLI,VIEHT nporM6a, yl-IVITbIBaI-OLIJ,VIl‘/JI KayecCTBO NOAroToBKU /10XKa U YNZIOTHEHUA, MOXXHO

NPMHUMaTbL: NpU TWATeNbHOM KoHTpone - 0,09, npu nepuogmyeckom - 0,11, npu 6ECKOHTPOSIbBHOM
BeaeHuu pabot-0,13;

Krp - KO3)OUUMEHT, YUMTbIBAIOWMNIA BAMAHME TPYHTA 3aCbINKM HA OBaJIbHOCTb MOMEPEeYHOro
ceyeHus TpybonpoBoaa, MOXKHO NPUHATL paBHbim 0,06;

EFp - Moay/b gedbopmaumm rpyHTa B nasyxax TpaHwewun, Mla;

K)K - KO3QOMUMEHT, YUYNUTLIBAIOWMIN BAUAHWE KONbLEBOW MHKECTKOCTM 060/104KM Tpybbl Ha

0Ba/IbHOCTb MOMNEPEYHOro ceveHms TPybonpoBoAa, MOMKHO MPUHUMATL pasHbim 0,15;

9, =VH,,, (07

roe ¥ - yaenbHbll Bec rpyHTa, H/m3;

[—ITp - rnaybuHa 3acbinky TpybonpoBOAa, CYMTas OT MNOBEPXHOCTM 3eMAM OO0 YPOBHA
rOpM30OHTaIbHOrO ANameTpa, M;

Go - KpaTKOBpPEMEHHasn KO/bLLeBas }KecTKoCTb 060/104KM TpybbI, Ma;

E,l
(1= XD ~5)

G, =53,7 T, (0.8)

rae £, - kpaTKoBpemeHHbIii MOZyb yNPYrocTi Npu pacTAKeHUn MaTepuana Tpy6bl, Ma;

| - MOMEHT MHepPUUM cedeHus TpyObl HA eguMHULY OAUHbBI, onpeaensemblit no dopmyne
3

S
I=— (09
D (4.9)

M - koadpduuneHT MNyaccoHa maTepunana Tpybbl, NPUBOAUTCA B HOPMATUBHON AOKYMEHTaLMK;

quT
o K G, + Kranrp

v, =K , (0.10)

roe Ky - KO3OPULMEHT YNIOTHEHUSA TPYHTa;

g, - TpaHCnopTHaa Harpyska, NPUHMMaemas MO CMAPaBOYHbIM [J3aHHbIM ANA TYCEeHWYHOro,
KONeCHOoro u apyroro TpaHcnopta, MMa;

N - KO3dOUUMEHT, yunUTbIBAOWMIA TNYOUHY 3a/10XKeHnsa Tpybonposoga, npu H< 1 n =0,5;

KOK - KO3 DULMEHT, YYMUTLIBAIOLLMIA NPOLECC OKPYINEHUA 0BAIM30BAaHHOM Tpybbl Nog aAelcTenem
BHYTPEHHero AasneHuA Boabl B Bogonposoae (P, MMa)



1

K =———
"= Tapigy A

rae . - cyMMapHas BHeLHAA Harpyska Ha Tpybonposoa, MMa;

9. =49 4, (A.12)

._P D

=———;(4.13

A
9.

&, = : 14

2k, B
G

fn = F K A1)

rae O - KpaTKOBPEeMEeHHasa pacyeTHasA NPOYHOCTb NPU PACTAKEHUM MaTepuana Tpybbl, MMa;

E,, E_ - kpaTko- n gonrospemeHHOe 3Ha4eHMA MOZYAA YNPYroCTV NPU PacTAXKEHUU MaTepuana
0 T
Tpybbl Ha KOHEL, CPOKa CAyKbbl aKkcnayaTaumm Tpybonposoaa, Mrla.

&, = 16
b EK , (4.16)

roe K3 - KO3pdULMEHT 3anaca, A0KEH NPUBOAUTLCA B HOPMATUBHbIX JJOKYMEHTaX.

Ecnv B pesynbTaTe pacyeToB 3HAYEeHWe 1IeBOM YacTu BbipaxkeHus ([.1) byaet 6onblwe 1, To cneayet
NOBTOPUTb PacyeTbl MPU APYrMX XapaKTePUCTUKAX maTepuana Tpyb uam yknagku Tpybonposogaa.
[danee nNpoBepstoT yCTOMUYMBOCTb 060/104KM TPyObl NPOTMB AENCTBUA COYETAHUS Harpysok: AN

HaMoPHbIX CeTel - FPYHTOBble U TPaHCMNOPTHble (., OT FPyHTOBbIX BOA, Q

g+ @ TAKXe BO3MOXHOTO

BO3HUKHOBEHWA BaKyyMma Q

sax B TPYDONpOBOAE, ANA CamMOTeuHbIX ceTert - ¢, + @)

TB’

ANnAa ApeHaXHbIX

ceTel - C UCMO/Ib30BAHNEM Bblpa*XeHuna

KK\/i

3}’

2(q,+ 0+ Oha), (8. 17)

roe Kyr - KO3GOULUMEHT, YUUTHIBAKOWMIA BANAHNE 3aCbINKM FPYHTA Ha YCTOMYMBOCTb 060JI0UKN,
MOHO npuHATb 0,5, a ANA coOoTHOWEHMA QFB :qd, =4:1-pasHbim 0,07;

KOB - KO3pOUUMEHT, yUMTbIBAIOLWMIA OBa/IbHOCTb MOMEPEYHOro cevyeHus Tpybonposoda, npwu
0<y<0,05K_,=1-0,7y;

K3y - K0apdULUMEHT 3anaca Ha YCTOMUYMBOCTb 060/04YKN Ha AENCTBME BHELIHUX Harpy3oK, MOXHO
NPUHATb PaBHbIM 3;

GT - AINTENbHAA KOJIbLEBas *eCTKOCTb 060104KKM Tpy6bl, MMa, onpeaensetca no popmyne



4,475E. (s Y\
G, = (l—ﬂz)- Dy .(0.18)

Mpumep pacyeTa Ha NPOYHOCTb NOA3EMHOIO KaHa/IM3aUMOHHOIO pr6OI'IpOBO,D,a

B3ameH NOCT 18599-83 NoctaHoBneHuem lNocctaHgapta PO o1 23.03.2002 N 112-cT1 ¢ 1 sHBaps 2003 roga
BBedeH B aencrteme NOCT 18599-2001.

[aHo. Tpybbl ¢ HapyXHbim anameTtpom 1200 mm, MHL, cpeaHeNnerkoro TMNa ¢ TOALWNHOMN CTEHKU S
= 46,2 mm (FOCT 18599) yKknagbiBatoTcA B TpaHLWIE Ha raybuHy HTp = 5 M B CeTM camoTeyHoM

KaHanusaumu. B ycnoBuAX CTPOUTENbCTBA MO MOBEPXHOCTM Hah TpybonpoBOAOM BO3MOMKHO
nepemeLleHne TAXKEeN0ro TPAaHCNopTa ¢ AasieHnem Ha rpyHT ¢, = 0,01 MMMa. BbicoTta rpyHTOBbIX BoZ, - 1

M OT NOBEPXHOCTU 3eMn. TpebyeTca NoaobpaTh rPYHT A1 3aCbINKM.,
PeweHue. [na 3aCbiNKM Ha MeCTe CTPOUTENbCTBA NPUHMMAEM TPYHT C yAenbHbIM Becom Y = 18

KH/M3. 3HauyeHMA KpaTKo- U A0ArOBpeMeHHOro moaynei ynpyroctu MHA, - Eo =800 Mla un Er =200
MTa.

1. Onpepensem rpyHTOBYHO HArpysky q., = }/HTP =18 x 5=90 KH/m2 = 0,09 MNa.
2. Onpegensem obLUyto Harpysky ¢, = 9p + 4, = 0,09 +0,01=0,1 MMa.

3. Onpegensem KpaTKOBPEMEHHYIO KOJIbLLEBYIO }KeCTKOCTb 060/104KM TpybbI no (4.8, .9)

E 3 3
G, =53,750[ 5 ) 253789002021 504 vina.
12\ D 12 (1200

4. OnpepensieM OTHOCWUTE/IbHOE YKOPOYEHME BEPTUKANbHOIO AnameTtpa Tpybbl nof peicteuem
rPyHTOBOM Harpysku no (4.6) npwm KOK =1

K, KK.gq,  1.1,25-0,11-0,09
K,G,+K_E, 0,15-0,204+0,06-5

‘//rp = ,037 mnu 3,7%,

NPUHUMaEM Kr - KaK cpegHee 3HavyeHue, paBHbim 1,25;
KW - C y4€eTOM Nepmogmyeckoro KOHTpoaa pasHbim 0,11;
K}K - pasHbim 0,15;

K., - pasHbim 0,06;

Erp - paBHbIM 5 MMMa (ans cpeaHnx ycnosuii).

5. Onpepensem yKOpo4YeHMe BEPTUKAJIbHOro AMameTpa TpyObl noa AeincTtBuem TPaHCMOPTHOM
Harpysku no (4.10)

 K,Kgq _ 1.0,11-0,01
K,G,+K nE, 0,15-0,204+0,06-1-5

V., =0,003 nan0,3%.

6. Onpeaensem OTHOCUTE/IbHOE YKOpOUYeHUe BepTUKaibHOro anamerpa Tpy6bl no ([.5), npuHAB

V., =2% (ans Go > 0,29 MMMa u cTeneHun ynaoTHeHua rpyHTa 0,85 - 0,95 no Tabaunue A.1)



Y=y, +ty, +y,=37+0,3+2=6%.

7. Onpepensem makcMmasibHOe 3HaYeHME CTENEHWN PACTANKEHUA MaTepuana B CTEHKE pr6b| n3-3a

0Ba/IbHOCTU MOMNEepPeYHOro cevyeHuns Tpybonposoaa noa gencteMem Harpysok no (4.4) npu KJ =1lm

K, =1,

5 46.2
e 427K Syk . —4.27.1.2%
’ oV 1200

-0,06-1=0,01 uan 1%.

8. Onpegensem cTeneHb CKaTWA maTepuana CTeHKU Tpybbl, MPOUCXOAALLEro nog Aencteuem
BHELIHWUX Harpy3okK Ha Tpybonposog no (4.14)

g, D_ 01 1200
E :—C—:——:O,0016 O, 600.
“T2E, s 2-800 46,2 v O10%

9. Onpeaensem AONYCTUMYIO CTEMEHb PACTAMKEHUSA MaTepuana B CTeHKe Tpybbl, NPOUCXOAALLErO B
ycnoBusix penakcauum no (4.15) npu ¢ =25 MMa

o, 25
E = =
®EK, & 200-2

=0,0625 yan 6,25%.

10. Onpegensem AONYCTUMYIO CTENEHb PACTAXKEHUA MaTepuana B CTEHKe Tpybbl, NPOMUCXOAALLETO
B ycnoBuAx nonsyyectu no (4.16)

e - %0 _ 25
" E,K, 800-2

=0,016 yau 1,6%.

11. NpoBepsiem NpoyHocCTb no (4.2)

0,01 +0,0016
0,0625 0,016

=0,16+0,1=0,26, yro menbe 1,

T.e. MPUHATbIE AaHHble MO FPYHTY 3aCbINKM M ero YNAOTHEHWA YA0BNETBOPAIOT NPOYHOCTHbIM
TpeboBaHUAM Ans AaHHoro Tpybonposoaa.

MpunoxeHne E

AKT
O NPOBEAEHNN BXOAHOIO KOHTPOJ1A MAPTUN TPYB
13 NOJIMMEPHbIX MATEPUA/IOB (COEANHUTENIbHbIX AETAJEN)



TIOJTYYEHHEBIX

HaMMEHOBAHME OpTraHM3alMM II0oJIydaTeJlsd
TpyOBl (COeOMHMTEJIbHBIE IOeTajiM) I[IOJIydeHEl OJIg CUCTEM
OaBJIEHUEM MIla.

BOOOINIPOBON, KaHaJM3aumMd M IOp.
Mel, HMXenomgnmcabBlMecsa, KOMUCCHUSA B CcOoCTabe:
npencrapmTesin

opraHm3aumusa 3akasdumka, oOoJkHocTb, &.1.0

opraHm3aumsa OoOpalumukKa, OOJIXKHOCTh, ©.1M.0

SKCIUIyaTUpyKllad opraHm3aumda, OoJkHocTs, &.1.0

NpoOBeJIM BXONHOW KOHTPOJIb NapTuM TPyO (COeaMHMUTEJSIbHBIX nerajien) N
IaMeTpOM MM, IJIMHOM M (mT.)
[IOCTAaBJIEHHBIX

14

HavMeHOBaHMe OQMUPMH, IOaTa
"3 [OJIMMEepa THIa
[lapTra cocTouUT U3

wmr., OyxXT uiau OapabaHOoB (ALMKOB
M COOTBETCTBYET
COeIMHUTEJILHEX IOeTaJiel) POCCUUCKUM MK
3apyOeXHE CTaHOapT
KommuecTtrOo Tpy6® [
M MM, OJIVHOM M

(MapxupoOBKa IO CTaAHIAPTY)
KommuecTBo meranem [

Y MM mT .

(MAapKUpOBKa IO CTAHOAPTY)
IJaHHBIE O COIPOBOIUTEJILHOM cepTudmuraTe

PesynbTaT: naptusa TpyO (COeOMHUTEJIBHEIX IOeTajJlel) COOTBETCTBYeT
(He cooTBeTCTBYEeT) POCCUMCKUM cTaHmapTaM u CONPOBOIUTEJIbHEM
ceprudmkaTaM M MOXeT (He MoxeT) OBITh IOONylleHa K MOHTAaxy.

ITaTa [Noonmucu

OT 3Bakasz3uukKa

OT nonmpandmMkKa

OT sKCIIyaTHpyllen
opraHmM3auumn




