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CBOA NPABUI MO NMPOEKTUPOBAHNIO N CTPOUTEIBLCTBY

NMPOEKTUPOBAHNE n MOHTAX TPYBOMNPOBOOOB CNCTEM
BOOOCHABXEHVA N KAHAITMSALIMU N3 MNMOJTMMEPHbBIX MATEPNAINOB

O6uwpe TpeboBaHus
Design and installation of polymeric pipelines for water supply and sewage systems
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NPEONCIOBUE

1 PASPABOTAH lNocyaapcTBEHHBIM MPOEKTHBIM, KOHCTPYKTOPCKMM N Hay4HO-
nccnegosaTenbCKUM NHCTUTYTOM "CaHtexH W npoekT" npwm y4yacTtumm
[OCyQapCTBEHHONO YHUTaApHOro npeanpusatua -  HaydHo-uccnegoBaTenbCKoro
MHCTUTYTAa MockoBckoro cTpoutenbctBa (MY HWWMoccTpon), 3akpbiToro
akumoHepHoro obuwectea "HIMO Crpovinonumep”, MocyaapcTBEHHOTO NPEANPUSTUS
- LleHTpa meTogonormm HOPMMPOBaHWUS U cTaHgapTusauum B ctpoutenbctee (Il
LIHC) v rpynnbl cneymanncTos

2 OJOBPEH N PEKOMEHOOBAH k npMMeHeHuno B Ka4ecTBe HOPMaTUBHOIO
AOKymeHTa  CucteMbl  HOPMATMBHbIX  [OOKYMEHTOB B CTPOUTENLCTBE
noctaHoBneHvem Focctposa Poccum o1 16.08.2000 r. N 80

OOOBPEH ansa npumeHeHus B ctpaHax CHI™ npotokonom ot 17 mas 2000 r. N
17 MexrocynapCTBEHHOM Hay4YHO-TEXHUYECKOM KOMUCCWUEN MO CTaHaapTusauuw,
TEXHUYECKOMY HOPMUMPOBAHUIO U cepTudmkaumm B ctpoutensctee (MHTKC)

3 BBAMEH CH 478-80
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Hactoswmn CBoa npaBusi cCoaepXuUT ykasaHus no NPOEKTUPOBAHUIO U pacyeTy
cuctem TpybonpoBOAOB HAPYXHOIO M BHYTPEHHEro BOAOCHa0XEHMS 1 KaHanM3auum
n3 TpyG M3 NONMMEpHbIX MaTepuarnoB. BbinonHeHne aTux ykasaHui obecnevnt
cobntogeHne obs3aTenbHbiX TPeOOBaHMI K HapPYHbIM U BHYTPEHHUM CUCTEMaM
BOOOCHabXeHNs 1 KaHanusauuw, yCcTaHoBIieHHbIX gencteyowmmn CHull 2.04.01-
85" "BHyTpeHHMA BogonpoBog W KaHanu3auus 3gaHun”, CHull 2.04.02-84*
"BopgocHabxeHne. HapyxHble cetn wu  coopyxeHusa" wn CHull  2.04.03-85
"KaHanunsauwns. HapyxHble ceTu n coopyxeHus".

PelueHne Bonpoca O NPYMEHEHUN AAHHOTO LOKYMEHTA Mpu NPOEKTUPOBaHNA U
CTPOUTENLCTBE KOHKPETHbIX 34aHUA N COOPYXEHUA OTHOCUTCH K KOMMETEHL UK
NMPOEKTHON UM CTPOUTENbHOW OpraHu3auuu. B criydae ecnv NpuUHATO pelueHue o
NMPUMEHEHUN HACTOSILLEro [OOKYMEHTa, BCE YCTAHOBSIEHHbIE B HEM npasuna
ABNAIOTCA 06s3aTeNnbHbIMU. YacTM4HOE ucnonb3oBaHue TpebGoBaHMM W MpaBun,
NPVBEAEHHbIX B HACTOSILLEM AOKYMEHTE, HE [OMNYCKaeTCs.

B aaHHom CBoge npaBun paccMoTpeHbl 0bLpe BOnpochkl, kKacarowmecs Tpyd 3
Pa3NU4YHbIX MONMMEPHbIX MaTepuanoB. YCTaHOBMeHbl obume TpeboBaHusa K
copTameHTy Tpyb n cnocobam ux CoeanHeHWsi, pacCMOTPEHbI BONPOCHI MOHTaxa
TpybONpoBOAOB, XpaHeHus TpyD M TEeXHUKM 6Ge30MacHOCTU MpU KX MOHTaxe.
MpvBeaeHbl MeTOAMKM T[MAPaBMYECKONO pacyeTa CUCTEM BOAOCHAGXeHus u
KaHanmMsaumm, a Takke TMPOYHOCTHOrO pacyeTa HamnopHbiX U Ge3HanopHbIX
TpybGoONpoBOAOB NPW NOA3EMHOM NPOKaAKe B rPyHTE.

B paspaGotke CBoga npasun npuHuMmanu ydactue: 1o H Caprva], A.A.LLlapunos
(CantexHumnpoekT), A.B.CnagkoB, AA.OtctaBHoB (Y HWWMoccTtpon),
B.A.YcTtioroB, B.C.Pomenko, A.A.[lo6pombicnoB, B.E.ByxuH, J1.[1.MaBnos (3A0
"HOO Crponnonmnmep”), K.1.3anues (AO "BHUNCT"). B.A.Imyxapes, B.M.6EoeGenb
(FoccTpoint Poccum), 1.C.Bacunbesa (I'M LIHC).

1 OBNIACTb MPUMEHEHUA

Hactosuwmn CBofg npaBui pacnpoCTPaHAETCA Ha NPOEeKTUPOBaHME U MOHTaxX
CTPOALLMXCA W PEKOHCTPYMPYEMbIX CUCTEM BHYTPEHHUX W HapPYXHbIX CEeTeWn
BOOOCHAbXeHUs N KaHanmu3aumm ud Tpyd 1 coeauHUTENbHbIX AeTanen (ganee -
TpyObl) M3 NOAMMEPHbLIX MaTepUarnos.

2 OBLLIWE NONOXEHUA

2.1 [JaHHbIN OOKYMEHT BKMOYaeT TpedoBaHus, oblime Ons Bcex BMAOB Tpyd u3
nonumepHbiX _MatepuanoB. Cneuundmyeckue TpebdoBaHUA ANd  Ka)kOoro Buaa
TpyOONPOBOAOB M3 MNOMUMEPHbLIX MaTepuanoB MpuBeAeHbl B COOTBETCTBYHOLLIMX
cBoaax npasun.

2.2 Tpybbl, coeauHUTENbHbIE AeTann U SNEMEHTbl M3 NONUMEPHbLIX MaTepuasos,
NpPUMEHAEMbIE B CUCTEMAaxX BOOOCHAOXEHUS U KaHanu3aluW, VYNAOTHUTENbHbIE
MaTepuanbl, BellecTBa A5 cMasku, KNnen 1 Np. JOmkHbl UMEeTb cepTudmKkaTbl Unm
TEXHUYECKME CBUOETENbCTBA, a AN CUCTEM BOOOCHAOXEHUS - TUIMEHUYEecKue
3aknyeHns [foccanannaHansopa MuHsapasa Poccuw.

2.3 XapaKTEepUCTUKN HEKOTOPbIX MOMAMMEPHLIX MaTepuarnoB, NpPUMEHSEeMbIX Ans
Npon3BoACTBa TPY6 M coeamHUTENbHbIX AeTanen, NpuBeAeHb! B NPUIoxeHun A.
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2.4 [NepeyeHb HOpPMATMBHBLIX OOKYMEHTOB, HA KOTOpble AdaHbl ccbliiku B CBoae
npaBun, NpUBeAEH B NpunoxxexHmm b.

3 MPOEKTUPOBAHUE BHYTPEHHUX

o4

BOOOMNPOBOOHbLIX CETEU

3.1 O6wme TpeboBaHUs

3.1.1 Bbibop maTepumana Tpyd AN CUCTEM XONOAHOI0 N ropayero BogoCHabxeHus
cneayeTr NpovM3BOAUTb C YY4ETOM Ha3HaYeHuUsa U YCroBun padoTtbl TpybonpoBoaos,
TeMnepaTypbl TPAHCMOPTUPYEMOW BOAbl, A TaKXe cpoka cnyx0Obl TpybonpoBoaos,
PYKOBOACTBYSACb OTAENbHbIMW CBOAAMW NPaBU HA NPOEKTUPOBAHNE U MOHTaX TEX
WU UHbIX BUOOB TPYO TPYyOONpPOBOAHbBIX CUCTEM.

3.1.2 TpyObl U coeavHUTENbHbIE AeTaM U3 NONMMMEPHbIX  MaTepuarnos,
npegHasHavYeHHbIe A1 X03SUCTBEHHO-MUTLEBOIO BOAOCHADXEHUS, AODKHLI UMETb
B Mapkuposke crnoso "lntbeBas".

3.2 Knaccudmkauumsa

3.2.1 Tun Tpy® 1N coeauHUTENbHbLIX AeTanen (3a UCKMIYEHUEM U3rOTOBJIEHHbIX U3
cTekJionnacTtuka) Ansg  BOAOMNPOBOAOB  XOMOAHOW BOAbl onpedensiercsa o
HOMMHaNLHOMY JaBlEHUI0 B COOTBETCTBUM C Tabnmuen 1.

Tabnmua 1

Twn TpyGbI HomuHanbHoe pasnenne no NOCT 29324,
Mrla

Nerkuin 1N 0,25

CpegHenerkun CJ1 0,4

CpegHun C 0,6

Taxenoin T 1,0

OcoboTtskenbinn OT 1,6
2,0
2,5




HanopHble TpyObl M3 CTEKNOMIACTUKOB MNOAPA3OEensaloTCa Ha TpWU Tuna no
HOMUWHanbHOMY AaBneHuo - 0.6: 1.6 n 2,5 Mla.

3a HOMMHanbHbIN _AvameTp TpybonpoBOAOB, W3roTaBIMBaeMblX METOA0M
3KCTPY3UWN, NPUHAT HapYXHbIM anameTp. [Ons Tpyd. M3roTaBnmMBaeMblX METOOO0M
HAMOTKM __ (Hanpumep, CTEKNIONJIacTUKOBbIE 1M ©a3anbToniacTUKOBbIE),  3a
HOMMUHAambHbIM ANaMETP NPUHAT BHYTPEHHUN ANAMETP.

[Mpumevanne - HomuHanbHOE [OaBneHWe - 3TO MOCTOAHHOE BHYTPEHHEee
n30bITOYHOE AaBIEHNE BOAbl, KOTOPOE TPYObl U COEAVHUTENbHbIE AeTanu MOryT
BblEPXUBATL B TEYEHME BCEro cpoka akcnnyarauum (50 net) npu temneparype
Boabl 20 °C.

3.2.2 HanopHble TpyObl K3 NOAUMEPHbIX MaTtepuanoB U UX COeAUNHEHUS,
NpUMEHSEMbIE A5 BHYTPEHHEro BOAONPOBOAA rOpsYen BOAbl, AOIDKHbI ObiTb
paccuuTaHbl Ha YCNoBUS NOCTOSAHHOIO BO3AENCTBUS TeMnepatypbl Boabl 75 °C un
pacyeTHOro nNepuoaa sKkcnayaTauum He MeHee 25 ner.

3.2.3 KnaccudwmkalLms HanopHbIX TPyO MOXET MpOou3BOOUTLCSA Takxe Mo
nokasarento "SDR" v no cepuam "S". OnpenenexHne 3Tnx nokasarenen npMBeaeHo
B NpunoxeHuu A.

3.3 Buabl 1 cnocobbl coeanHeHns Tpyo

3.3.1 _HanopHble Tpybbl, NpegHasHaYeHHble AN BHYTPEHHWUX BOOOMNPOBOOOB,
OOITDKHbI COEMHATLCS B 3aBUCUMOCTU OT BUAA NOMMMEPHOIro Marepuana:

- Ha cBapke BpacTpyd (NONM3TUNEHOBLIE, NONUNPONUIEHOBLIE, NONMOYTEHOBLIE
nap.);

- _Ha __knew  BpacTpyd  (MONMMBUHWUNXIIOPUAHbLIE,  CTEKIIOMNIacTUKOBLIE,
0asanbTonIacTUKOBbLIE U OP.):

- MEXaHWYEeCKMM MyTeM C MNOMOLLI  Pa3bEMHbIX W HepasbeMHbIX
COEAMNHUTENbBHbIX AeTanen (MeTannononaMvepHble, "CLUMTOro" NonuMaTuneHa n ap.).

3.3.2 Cnocobbl _coeauHEeHUs NNacTMacCoOBbIX TPYD. COeAUHUTENbHbLIX AeTanen u
apMaTypbl U MECTa WX PAcroNIOKEHUS] YCTAaHABNMBAKTCA NPOEKTOM B 3aBUCUMOCTHU
oT:

- Ha3HavYeHusa TpybonpoBoaa;

- CBOMCTB Marepuana;

- _Buaa, HOMEHKNATypbl U pa3mMepoB Tpyd, COeAUHUTENbHbIX OeTanen U
apmartypsbl;

- paboyero gaBneHus n TeMnepaTypbl TPAHCMOPTUPYEMOW BOAbI;

- BAa U CBOMCTB TPAHCMOPTUPYEMOIO BELLECTBA;

- HOPMAaTMBHOIO CPOKa CIy0Obl TPYGoNpoBoaa;

- cnocoba npoknagku TpybonpoBoaa M YCIOBUA BbIMOMHEHNA CTPOUTENbHO-
MOHTa)HbIX paboT;

- TeMnepaTypbl OKpyKatoLlen cpeabl;

- NJIAHUPOBOYHbIX PELLIEHUN.

3.3.3 Bwua coeavHennsa crieayetr  NpuUHUMAaThb M3 YCHoBUN  obecneyeHus
repPMETUYHOCTM M MPOYHOCTM TpybonpoBoAa Ha BeCb NPOEKTUPYEMbIN CPOK
aKcnayaTaumm, a Takke TEXHOMOIMYHOCTU MPU MOHTaXE U BO3MOXHOCTU PEMOHTA
TpybonpoBoaa.




3.3.4 Pa3beMHble COEAMHEHUS MpeayCcMaTpuBadTCs B MECTax YCTAHOBKW Ha
TpybonpoBoae apMaTypbl U NPUCOEOUHEHNSA K 000PYJOBaHUIO 1 AJ1 BO3MOXHOCTU
OEMOHTaXa 3MeMEeHTOB TpybonpoBoda B MpoOLEecce 3Kkcnayatauuu.  ITu
coeanHeHNnda OO0JTKHbI ObITb pacnofioXeHbl B MeCTax, OOCTVYNHbIX And ocMoTpa U

peMoHTa.

3.3.5 CoeauHenne Tpyd M3 pa3HOPOAHbIX HECKIENBAOLLMXCA N HECBAPUBAKOLLIMXCS
MOANMMLIMPOBAHHBIX “n KOMMO3ULIMOHHBIX NOSIMMEPHbIX MaTepuanos
OCYLLIECTBNAETCA C MNOMOLLBK MEXaHUYECKUX COEOUHEHUN, KOHCTPYKLIMSA WU
TEXHOOMNSA NPUMEHEHNS KOTOPbIX YCTaHABIMBAKTCA NO JaHHBbIM X U3rOTOBUTENEN
M NOCTaBLUMKOB AJ19 KOHKPETHOIO NOSIMMEPHOro MaTepuana.

3.3.6  Metannuyeckue pgertanv coeOvHEHUN OO0ImKHbl  ObiTb  M3rOTOBMNEHbI U3
KOPPO3MOHHO-CTOMKOro MaTepuana.

3.3.7 Cpok cny0bl COEANHEHUI OOIMKEH COOTBETCTBOBATb CPOKY CIyXObl TpYO.

3.4 MNpoknagka TpydonpoBoaoB

3.4.1 TpaccupoBka TpyboONpoBOAOB BOAONPOBOAA MNPOU3BOAUTCH C  Y4ETOM
dM3NYECKUX (XUMUYECKMNX) N MEXAHUYECKNX CBOMCTB Matepuana Tpyd u cnocobos
NX coeamnHeHus n TpeboBaHui, ykasaHHbix B CHul 2.04.01.

[Mpn_ MoHTaxe TpyO Ha CBapKe MOXHO MPUMEHSATb TPaAULIMOHHbIE CXEMbI
NPOKNaAKM BOOOMNPOBOAOB - KOMbLIEBbIE U TYMNUKOBbLIE, NPU COEOUHEHUN TPYD C
NOMOLLILIO _COEANHUTENbHbIX AeTanen CUCTEMbl PEKOMEHOYETCA BbINOMHATL C
NPUMEHEHNEM _KOMNMEKTOPHbIX Y3M0B C pa3MELUEHUEM B HUX _3aropHOM U
PErYIMpPYIOLLIEN apMaTypbl, Y3MOB MNPUCOEAUHEHNS YYacTKOB TPYyOOMpOBOOAOB WU
npnbopoB y4eTa KoNM4YecTBa U pacxoaa BoAbl.

3.4.2 TpybonpoBoabl, KAaK NPaBUO, AOIDKHbI MPOKIaablBATbCA CKPbITO (B LLAXTAX,
wrpobax v T1.4.). OTKpbITag Npoknagka TPyObonpoBOAOB paspellaeTcs B MecTax
noaBoAa BoAbl K BoAopasbopHom apMaType, a Takke B MecTax, 1€ UCKIHYEHbI NX
MEXaHUYECKME MOBPEXOEHUS.

MpoknagbiBaTb TpyoonpoBodbl MOA_MNEPEKPbITUEM NOABaNbHbIX MOMELLEHU
creayeT TOMbKO B Tex chyyadax, Korga npeaycMoTpeHa 3almra OT MexaHUYecKMx
NOBPEXAEHWNI.

[Npn _ropu3oHTanbHOM _NpoKMnagke y4acTKM  BOAOMNPOBOAHbLIX — JIMHUA U3
NJacTMaccoBbiX Tpyd creayetr  NpoknaabiBaTb  Bbllle  KaHaNM3aUWOHHbLIX
TpyoonpoBoaoB.  [1Ipy  HEBO3MOXHOCTM _ obecneumTb  NpoKMNadky  Bbille
KaHanM3aLmMoHHOro TpybGonposoaa, TPaHCNOPTUPYIOLLErO arpeccuBHble,
TOKCWYHbIE, Maxyyme XWAKOCTW, BOAOMPOBOA creayeT NpoekTuMpoBatb u3 Tpyb
TOJMbKO CO CBAPHbIMU UK KNEEBbIMU COEANHEHUAMM.
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3.4.3 [Mpu npoekTrpoBaHun TPyOOMNPOBOAOB CrnedyeT MOMHOCTbI MCMONb30BaTb
KOMMNEHCMPYHOLLYHO CcNOCOBHOCTL Tpybonpoeoaa. OTO AOCTUraeTcs nytemMm Bbibopa
paLMOHaNbHON CXEeMbl MPOKMNaAKu WM NpaBWbHbIM _pPasMelleHneM HENOABWKHbLIX
onop. Aensaumx TpyobonpoBoa Ha y4acTKWU, TemnepartypHasa aedopmaims KOTOpbIX
NPONCXOOUT HE3ABUCUMO OAWMH OT APYroro M BOCMNPUHUMAETCS KOMMEHCUPYHOLLIMMMU
anemeHTamu Tpybonposoaa.

Pa3mellieHmne onop Npov3BoadaT B Crieayollen NocneaoBaTensHOCTU:

- Ha cxeme TpyOOMpOBOAOB HaMe4yalT MecTa PachnoNOXeHWA HenoABWXHbIX
onop C  y4eTOM KOMMEHCcAaLUX TeMnepaTypHbIX WU3MEHEeHWN AfuHblL _ Tpyo
anemeHTamu Tpybonposoaa;

- NPOBEPSAIOT PACYETOM KOMNEHCUPYIOLLIYIO CNOCOOHOCTb Y4aCTKOB;

- HAaMeYaloT PAacnonoXeHNe CKOMb3ALLNX U HEMOABWKHBIX OMop.

B Tex cny4yasax korma TemnepaTypHble U3MEHEeHWs ArvHbl TpybornpoBoaa
NpeBbILLIAT KOMOEHCUPYIOLLIYIO CNOCOOHOCTb €ro 3MeMEeHTOB, Ha HEM HEOBXOANMO
YCTaHOBUTb [OMOMNHUTENbHbIM KOMMOEHCATop, Kak NpaBWUIio. MOCepeanHe Mexay
HenoABWKHbIMU ONOPaMMU.

[Mpy paccTaHOBKE OMNOp CcreayveT YYuUTbiBaTb, YTO MNEpPeMelleHne TpyObl B
NJIOCKOCTWN, MNEePNEeHaMKYNAPHON OCU TpyObl, OrpaHMYMBAETCA PACCTOAHUEM OT
NOBEPXHOCTU [0 CTEHbL.

3.4.4 3anopHasg wn Bogopa3bopHaa apmarypa OOo/pkKHa WMETb HEeNnoaBWXHOEe
KPEMIEHNEe K CTPOUTENbHbIM _ KOHCTPYKUMAM Ans  TOro, YToObl  ycunwms,
BO3HMKAKOLLIME NPWY NONb30BaHWMM apMaTypoun, He nepeaaBanvcb Ha TPYObI.

3anopHy apmaTtypy aAvameTpoM A0 32 MM C KOpMNycoM W3 NOMMMEPHbIX
MaTepuanoB [JOMyCKaeTcs ycTaHaBnMBaTb 06e3 KpenneHus K CTPOUTENbHbIM
KOHCTPYKLIUAM.

3.4.5 PacctosHne npu napannenbHOW NpoKnagke v Mexay nepecekarmMmucs
TpybonpoBogamu, BbIMNONIHEHHBIMMU 13 NONMMEPHbIX  MaTepuanoB, n
TpybonpoBogamun, BbINOMHEHHLIMW U3 APYIMX MaTepuanoB, B TOM 4ucne
CTalbHbIMW, PErMaMeHTUPYETCH HOPMATUBHbLIMWN JOKYMEHTaMM.

3.4.6 CkpblTag npoknagka B _0Ooposgax U WwrTpobax aoipkHa obecneymBaTb
BO3MOXHOCTb KOMIMEeHcauun gedopMalny niacTMaccoBbiX TpybornposBogos b6es
MEXaHUYECKMX NOBPEXKOEHUN NX SNIEMEHTOB.

3.4.7 [Mpn cbopke dnaHUeBblX coeavHEHUW TpybonpoBoaoB 3anpeLlaeTcs
VCTpaHEHUNE MepeKkoca (bJ'IaHLleB nyTemM HepaBHOMEPHOIO HatTdrmBaHumgd 6OJ'ITOB n
yCTpaHeHue 3a30p0oB Mexay draHLamMu Npy MOMOLLUM KIMHOBbLIX MPOKIaA0K U LWamnb.

3.4.8 [Npy CKpbITOW MNpoknagke TpybonpoBOAOB M3 MOMMMEPHbLIX MaTtepuanos
BHYTPEHHASA NOBEPXHOCTb 60p034 UMY KaHarnoB He OOJDKHA UMETb TBEPAbIX OCTPbIX

BbICTYMOB.

3.4.9 INpu cbopke pe3bboBbIX COeAVMHEHUN O0IDKHA ObiTb CObOMOAEeHa COOCHOCTb
MeTanMMYecKmnx 1 NiacTMaccoBbiX TPYO u aetanen. [loBepxHOCTb pe3b0Obl AgeTanv
J0oIDkHa ObITb POBHOW, YUCTOU N ©e3 3ayCEeHLIEB.

3.5 (nopaBnuyeckmi pacyeT TpydbonposoaoB

3.5.1 BemnuumHa Hanopa & h Heobxoaumas Aand nogadvm BoAdbl NoTpedutento,
onpegengerca no dopmyne

H'rp =2+ e throw tHen )



roe I _- yoenbHble NOTEPU Hanopa npu Temneparype Boabl £, °C (noTtepu Hanopa
Ha eguHMLY AnvHbl Tpy6onpoBoaa), M/Mm;

{_- AnvHa yvactka Tpybonposoaa, M:;

.;EH_,: - _noTtepn Hanopa B CTbIKOBbIX CO€AUHEHUAX WU B MECTHbIX
ConpoTmnBIEHNAX, M,

Areon _- [EOMETPUYECKasa BbICOTa (OTMETKa CaMOW BbICOKOW TOYKM PacYETHOro
yyacTka Tpydonposoaa). M:;

., - CBODOAHbBIA HAaMop Ha usnnee M3 Tpybonposoda. M (AN CaHUTaPHO-
TEXHUYECKUX MPUOOPOB NpuHUMaeTcs no npunoxeHuro 2 CHul 2.04.01).

MNpumeyanue - [lonyckaeTcs 2. %y, NpuUHMMaTh paBHon 20-30% > i .

3.5.2 [loTepn Hanopa Ha eavHWuy AnvHbl  Tpybonposoga i 6e3  y4eta
rMapaBINY4ECKOro CONpPOTUBIEHUS CThIKOBbIX COEAUHEHNN cneayeT onpeaenstb no

@pmyne

e
ogd

(2)

3

roe A - KooaddULIMEHT r’MAPaBIMYECKOro CONpoOTUBIEHUS MO ANMMHE TpydonpoBoaa;
¥ - cpedHad CKOpOCTb ABWXEHUS BoAbl, M/C;

£ - yCKOpeHue cBo6OOHOro nageHusi, M/c 2 ;
¢ - pacYeTHbIl (BHYTPEHHUN) AnamMeTp TpydonpoBoaa, M.
KoadhpumuKreHT rmapaBnmM4yeckoro ConpoTuBnieHunsa A cneayet onpeaensatb No

@mene

0|24 1312(2 - 2)1g (374 /K, )
al lgRe 4 — 1

lg(3.7d /K] . (3)

Ji =

rae £ _- Ynucno Nnoaodud pexxMmoB TeYEHUS BOObI;

Ee g - uncno PeiiHonbaca dakTUYeckoe;

£, _ - Ko9MJMUMEHT 3KBMBANEHTHOW LLIEPOXOBATOCTW, M, NPUBOAUTCHA B
oTAenbHbIX cBogax npaswrn, Ho He meHee 0,00001 m.

Uncno nogobus pexxMoB TedeHUd Bodbl & onpeaendroT no dopmyne

]\gREEP
LgREKEJ_

B=1+ (4)

(npu »>2 crnenyeT npuHumarb & =2). daktudeckoe yucro PerHonbaca Eeg,
onpeensaeTcs no gopmyrne
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M
Rejg =~—_ (5)
oy

rge » - KOS(beI/ILI,I/IeHT KMHEMaTUYEeCKOU BA3KOCTU BOObl, M 2&

Uncno PenHonbaca, COOTBETCTBYHOLIEE Hayanly KBaapaTtu4HoW obnacTu
rmapaBiiM4eCcKmnx COI'IDOTI/IBJ'IeHI/II7I npum TVD6VJ'IeHTHOM OBWMWXeHnUn BOAbl,
onpeaensaeTcsa no dopmyse

5004
KL

Reg = (6)

3.5.3 [1n9 OpUEHTUPOBOYHbIX PACYETOB MO BbillenpuBeaeHHbIM dopMynamM MOXKHO
MCNOMNb30BaTb HOMOrPaMMmbl, NPUBEAEHHbIE B NPUIoXeHuu B.
Homorpammbl Ha puc.B.1 1 B.2 npegHasHavyeHbl Ans onpeaeneHvs yaenbHbiX
NoTepb Hanopa Ha TPeHWe Npu TpaHCNoPTMPOBaHMM Boabl ¢ TeMnepatypon 10 °C.
Mo Homorpammam Ha puc.B.3 n B.4 onpegenseTtca nonpaBoYHbIf KO3AMULIMEHT

k; k BenmymnHe 10007 . ecim TeMnepaTtypa Bobl oTnm4Ha ot 10 °C.

3.6 Onopbl U KpenneHua

3.6.1 B mecTax npoxoa Yepe3 CTPOUTENbHbIE KOHCTPYKLIMM TPYObl N3 NONMMEPHbLIX
MaTepuanoB HeobxoaMMO npoknadblBaTb B UAb3ax. [nvMHa rmnb3bl  OOIpKHA
npeBbllaTb TOAWMHY CTPOUTENBHOW KOHCTPYKUWMW Ha TOMWWHY CTPOUTESbHbIX
OTAENIOMHbIX MaTepuasnoB, a Ha[ MNOBEPXHOCTbK MNofia BO3BbIWATLCA Ha 20 MM.
PacnonoxeHune cTbIKOB TpYy6 B rmnib3ax He AonycKaeTcs.

3.6.2 [Ina Tpy6onpoBoA0B 13 NOIUMEPHbIX MaTEpPUanoB NPUMEHSAOTCA NOABWXHbIE
Onopbl, Jonyckawume nepemelleHne Tpyd B OCEBOM HanpaBfieHUWU, U
HenoABWKHbIE OMOpPbI, He A0NyCKaLe TakMx NepeMeLLeHNI.

3.6.3 HenoaBwxHble onopbl Ha Tpybax creayeT BbINOAHATb C  MOMOLLBIO
NPUBAPEHHbIX WIN MPUKAEEHHbIX (B 3aBUCUMOCTM OT Martepuana Tpyb) kK Teny
TPYObl YNOPHbLIX KoneL, MydT - Ans Tpyd anamerpom Ao 160 MM UM CErMEHTOB -
ana Tpy6 anametpom Gonblie 160 Mm.

[MpuMepbl pacCcTaHOBKM ONOP NpUBEAEHbI HA PUCYHKE 1.

PucyHok 1 - lpumepbl paccTaHOBKM HEMOABUXHbLIX ONMOP
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PucyHok 1 - INpumepbl paccTaHOBKW HEMOABWKHBLIX ONOpP

HenonoBwkHoe kpenneHve TpybonpoBoaa Ha Onope MyTeM CxXatus TpyObl He
OonyckaeTcs.

B _kayecTBe MoABWXKHLIX OMOp cneayer NpUMEHATb NOABECHbIE ONopbl UMK
XOMVTbI, BbINOMHEHHbIE M3 MeTanna UM _nonMMepHoOro marepuana, BHYTPEHHUN
OnaMeTp KOTOpbIX AormkeH ObiTb Ha 1-3 MM (C_y4eTOM MpoKNagku KU TENnoBOro
pacLumpeHns) 6onblle HapY»KHOro AMamMeTpa MOHTMPYEMOro Tpybonposoaa.

Mexaoy TpybonpoBOoOOM WM METalM4EeCKUM XOMYTOM _CleayeT NoMeLiaTb
NPoKNaaKy u3 MArkoro martepuvana. LvpuHa npoknagky AOoIpkHa NpeBbIWAaTb
LUMPUHY XOMYTa HE MEHEE YeM Ha 2 MM.

3.6.4 PaccTaHOBKY HENnoABWXKHbIX OMNop credyeT NpUHUMAaTb TakoW, 4YToObl
TeMnepaTypHble M3MEHEeHUS ANWHbI Y4acTKOB TPYOONpOBOAOB HE MpEBbILLIanv uUxX
KOMMNEHCUPYIOLLIYHO CNOCOOHOCTD.

3.6.5 [Npy HEBO3IMOXHOCTU YCTAHOBKW KPEMJIEHUM Ha PacYETHOM PacCTOSAHUM MO
KOHCTPYKTMBHbIM COODOpaXeHUsiM TpyOonpoBoAbl AonyckaeTcsa MNpoknaabiBaTtb Ha
CMNJIOLLHOM OCHOBaHUW.

3.6.6 [OnuvHa He3akpenneHHbIX [opU3oHTamnbHbIX TpybonpoBoAOB B MecTax
NOBOPOTOB U _MPUCOEOMHEHUS UX K _Npubopam, obopyaoBaHuo, draHLUEeBbIM
COEMNHEHUSM HE O0IkHA npeBblaTh 0.5 M (PUCYHOK 2).

PucyHok 2 - lNpoknaaka Tpy6onpoBoAoOB B WaxTax




PucyHok 2 - Mpoknagka TpybonpoBoaoB B LLAXTax

3.6.7 3apenky WTpoO, KOPOOOB, OTBEPCTUN B MEXOAVITKHBIX MNEPEKPbITUAX U
CTeHax crieayeT BbINOMHATH MOCMEe OKOHYaHUs Bcex paboT Mo MOHTaxy U
UcnblTaHUO TpybonpoBoaoB.

3.7 KomneHcauuvsg TemnepaTypHoro yanMHeHus TpydonposoaoB

3.71 Tlpy NpOEKTUPOBAHUU U MOHTaXe TpyOOonpoBOAOB U3  MOMUMEPHbLIX
MaTepuanos HeobXoOAMMO VYUTbIBaTb 3HAYUTENbHbIE TeMnepaTypHble U3MEeHEHUd
OJIMHBL N NPUHUMATb COOTBETCTBYIOLLIME MEPbI MO UX KOMMEHCALLUW.

3.7.2 BenuyuHy TemnepaTtypHOro  u3MEeHeHusl  OnuvHblL  Tpybonposoaa M}
onpeaensioT no dopmyne

Al = G TL )

[ae & - KOadPMLIMEHT TEMNOBOro NMMHEeNHOro pacLMpeHns marepuana Tpyobl, °C-1;
AT _- pasHOCTb MexXay MakCMManbHOW WM MUHUMAarNbHOW TemnepaTtypamu
TpybonpoBoaa;
L - AnvHa Tpybonposoaa, M.

3.7.3 MpoponbHble ycunma My, BosHMKaoume B TpybonpoBode Npu U3MEHEeHUU
TemnepaTypbl, 6e3 yyeta KOMMOEHcaAUuW TemnepaTtypHbix aedopMalui
onpenensoT no dopmyrne

N, = ATEF (8)

roe &; - Moaynb YNpyrocty matepuana Tpy6bl, Ma;

& - nnouwanb nonepevyHoro cevYeHnd CTEHKN pr6b|, Mg;
TemnepartypHble HaNpsbkeHUss He06x0AMMO YYUTLIBaTL B MOO6OM 3aKpenieHHOM

y4yacTke Tpybonposoaa npu nobon anvHe y4acTka.

3.7.4 OCHOBHbLIMW KOMMNEHCUPVIOLLMMU _3NIEMEeHTaMuU _Tpybonposoaa SBNsAOTCA
OTBOAbI, netneobpasHble, [1-obpasHble, cunbdOHHbIE W Opyrve  Buabl
KOMMEHCaTOpPOB.

3.7.5 KomneHcupyowaa crnocobHocTb orBoaa noa vrinom 90° onpegensercd Mo

g)_opmyne

_ o]y +rP 00077 @
?O3E D Bp -




rae i"-fu - MakcMmanbsHO 40NyCcTMMOE NPoaoSibHOE nepemMellieHne Tpybonposoaa ot
OEeNCcTBUSA TeMnepaTypbl, KOTOPOE MOXET ObITb KOMNEHCUPOBAHO OTBOAOM, M:;

/|_-_AnvHa npuneraloulero K 0oTBoAy MNpAMOro yyactka TpybonpoBoga o

MoABWXKHOW OMNOPbI, M;
# - paguyc narmba orsoga, M;

L) - HapyXHbI AnameTp Tpyo. M:;

[L:r] - pacyeTHasa npo4YHocTb, Ma;

Ej_- Moaynb ynpyroctu, MMa.
CxeMbl rHyTOro 0TBOAAa U KOMNEeHcaTopa nokasaHbl Ha pUcyHke 3.

PucyHok 3 - CxeMbl rHyTOro oTBoia U KOMNeHcartopa
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a - otBoa; 6 - KoMneHcarTop

PucyHok 3 - CxeMbl THYTOro oTBoa U KOMNeHcaropa

3.7.6 KomneHcupytoLwagd cnocobHocTh [1-06pasHoro komMneHcaTopa onpegensaercs
no Myrne

[ﬁ] 3 2 2 3
- Q4r? +140 +7 Bt +] 3
U,EﬁEnﬁzD(’ ! SR - L {0

roe A7 _- MakcMManbHO JoMycTMMOe NpogosnbHoe nepemellieHve Tpybonposoga ot
OENCTBMSA TeMNepaTypbl, KOTOPOE MOXET ObiTb BOCAPUHATO KOMNEHCATOPOM, M;

k- BblNeT KoMneHcaTopa, M;
# - paguyc nsrmba otBogoB KoMneHcatopa, M;
¢ - AJIMHa NpsaMOoro ydacTka koMneHcaTopa, M:;

L) - HapVKHbI AMaMeTp Tpyobl, M;

[a] - loMNycKaemoe HanpskeHue 13 yCrnoBuii ANUTenbHon npodHocTu, Miia.

3.7.7 MakcumanbHO OOonyCTMMOE pacCTosHME OT OCUM KOMMEeHcaTtopa A0 Oocu

HEMNOBWXHOM ONOpbl TPY60NPoBOAa iy . CM, AOIMKHO BEIYUCIATLCA NO dopMyne
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3.7.8 PaccTtodaHue {_ 0T ocu TpyObl OTBOAA 40 OCU YCTAHOBKU CKOMb3ALLEN ONopbl
(pucyHOK 4) cnegyeT NpUHUMAaThb paBHbIM

=KD . (12)

roe K - KoadhduLKMeHT, onpeaensemMbli NPOYHOCTHLIMU U YNPYIMMU CBOWCTBaMM
nonuMepHoro Marepuana Tpyo no dopmyne

- EEDJ_ (13)

e

&7 - pacyeTHad nNpoYHoCcTb Matepuana Tpyobl, Mla.

PucyHok 4 - CxeMbl pacnonoxeHusa onop
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a - Ha orBoae; 6 - Ha TPOMHUKOBOM OTBETBIIEHUU

PucyHok 4 - CxeMbl pacnonoXeHust onop

3.7.9 B HeobxoaMMbIX clydagx KOMMNEHCUPYIOLLIAA CcnocOOHOCTbL TpybomnpoBoOoB
MOXET ObITb MOBbILLIEHA 32 CYET BBEOEHUSA OOMOMHUTENbHbLIX MOBOPOTOB, CMYCKOB
1 NOOBHEMOB.

3.7.10 KomneHcaumsa TennoBoro JMMHENHOIO VAJMHEHUS TPYO W3 MONMMEPHbIX
MaTepunanoB MOXeT obecneumBaTbCsa NPOAOSibHLIM M3rMOOM MNpu YKNagke ux B
BUAE "3MeuKn" Ha onope., LMpuHa KOTOPOW AOIfbKHA A0MnyCcKaTb BO3MOXHOCTb
n3rmba Tpybonposoaa npu nepenage remneparyp.




3.7.11 MNpn HeobXOOMMOCTU YBENUYEHUA KOMMEHCUPVYIOLWEN crnocobHocTu -, Z- n
[1-06pa3HbIX _ 3NEMEHTOB _ TPYOONpPOBOAOB  MPUMEHAT  MeTod  "pacTsikku'"
(NpeaBapuUTENbHOE HaNPSXXeHWE) NMPU MOHTaXe TpybonpoBoaa.

3.8 TennoBag nsonaumsa TpydonposoaoB

3.8.1 TpybonpoBoabl AN ropsvyen Boabl (KpoMe NoABOAOK K BOAOPa3dopHbLIM
npudopam) 13 NoONUMEpPHbLIX TPYO JOIMKHbI UMETb TEMJIOBYIO U3OSSALIUIO.

3.8.2 TennoByw wu3ondaumio TpybonpoBoaooB onpedendrT pacyeToM COrMnacHO
CHwI1 2.04.14. KosdhdmMLUMEHT TensonpoBOAHOCTU MaTtepuana AO/bKeH ObiTb He
6onee 0.05 Bt/(M-°C), HO NpX 3TOM TONLLMHA TENSIOBOW N30MALLIMM A0IPKHA ObiTh HE
meHee 10 mMm.

4 NPOEKTUPOBAHUE BHYTPEHHEM
KAHANMU3ALWN U BOOOCTOKOB

4.1 O6wme TpedboBaHUs

4.1.1 Cuctembl BHYTPEHHEW KaHanu3auwun 303aHWW creayeT NpoeKkTMpoBaTh U3
KaHanM3auMoHHbIX TPYDO, paccYmTaHHbIX Ha TPaHCMOPTUPOBAHME CTOYHbIX BOA C
NOCTOAHHOMN TemnepaTypon He Hwke 75 °C 1 KpaTtkOBPEMEHHO HEe MeHee 1 MUH C
TeMmnepatypon He meHee 90 °C.

4.1.2 [poeKkTUpoBaHWE CUCTEMbI KaHamu3auum 13 Tpyd U coeauHUTENbHbIX
getanen u3 pasnu4yHbIX NONMMEPHbIX MaTepmanoB He JonyckaeTcs.

4.1.3 Cuctembl BHYTPEHHUX BOAOCTOKOB And 34aHuh  Bbicoton o 10 ™
JOMycKaeTcs BbIMOMHATbL M3 0e3HanopHbIX Tpyd, npu Oonbluer BbiCOTE 34aHUS
creayeT NpUMEHATbL HanopHble TPYOb!.

4.1.4 TpyObl U3 NONMMEPHbIX MaTeEPUanoB A0JDKHbI ObITb MPOMOXEHbI, KaK MpaBuUIIo,
CKpPbITO - B LIAaxTax, kopobax, 6opo3gax v T.n.

B mMecTax BO3MOXHOIro MexaHM4eCcKoro nNoBpexaeHns Tpyd cneayet npuMeHsaTb
TOIbKO CKPbITYIO MPOKIaAKY.

JlonyckaeTcs OTKpbITas nNpoknagka KaHaIM3auWOHHbIX W BOAOCTOYHbIX
TpyboONpoBOAOB B NoABanax 34aHun, He 060pPyAOBaHHbIX NO4 NPOU3BOACTBEHHbIE,
cknagckume Unm crnyxebHble NoMeLLeHUs, Ha YepaaKkax U B caHy3nax 34aHuM.

4.1.5 K MecTtaMm NpouUCTKU TpyOONMpoBOOOB M3 MOSMMEPHbLIX MaTepuanoB OOIMKeH
ObiTb _obecneyvyeH nerkur AOocTyn NocpeacTBOM YCTaHOBKM [BEPOK, CbEMHbIX
LUMTOB, PELLUETOK U T.N.

4.2 Pasmepbl Tpyo

[dnameTpbl KaHaNM3aLUMOHHbIX TPYD U COeAUHUTENbHbIX AeTanen 4omKHbl ObiTb
YHUMLIMPOBaHbLI N0 HapyxHoMmy aunametpy: 32, 40, 50, 75, 90, 110 n 160 mm.
TonmHa CTEHOK TpY6 U COEAUHUTENbHbLIX AeTanen 3aBUCUT OT Buaa NONMMEPHOrO
MaTepuana 1 ykasblBaeTcs B COOTBETCTBYIOLLMX HOPMATUBHbLIX AOKYMEHTAaX.

4.3 Buabl 1 cnocobbl coeanHeHus Tpyo

4.3.1 TpybonpoBoabl AnNA CUCTEM BHYTPEHHEW KaHanvsauuu CcoedUHSTCS C
MOMOLLLIO pacTPYOHbLIX COeANHEHUN C UCMNONb30BaHMEM VIJIOTHUTENbHbLIX KOMeL, a
anga 1pyb MNBX - Takke Ha Krelo.
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4.3.2 dnaHueBble coeauHEHUSI UCMNOJSIb3VIOTCS B MEecTax nepexoga Tpydonposoaa
Ha YYryHHbIE UM cTanbHble TPYObl UM AN NOAKMKYEHUSA K 000pya0BaHUIO.

4.3.3 CoeovHeHnne oTBoAAWMX TpyOONpPOBOAOB CO  CTOAKAMMW  HaanexuT
NPOun3BOAUTb Ha pacTpybe ¢ YNIOTHUTENbHLIM KOMnbLOM. [1py coeanHeHUM rnagkmx
Tpy6 Mexay cobol aonyckaeTcs NpUMEHEeHWe ABYXPacTpPYOHbIX MydT, npu 9TOM
MydTbl HE06XOAMMO 3aKPeNnnATb Ha onopax.

4.3.4 MMagkme KOHLbI YYryHHbIX AeTarnen (BblMyCcKu TpanoB, BOAOCTOYHbLIE BOPOHKN
M_T.N.) crnegyer COeOuHATb € Tpybamu K13  MOMNMMEPHbLIX MaTepuanoB
COEAVHUTENbHbLIMW PAcTPYOHbLIMU NaTpybKamMmn ¢ YNNOTHUTENbHLIMWU KONMbLLAMW WU
MaHXeTamu.

4.3.5 CoeanHeHwe rmagkux KOHLOB KaHanu3auMOHHbIX TpyO U3 NOoSMMEpPHbIX
MaTepuaroB C pacTpyboOM YyryHHOW KaHanv3auuoOHHOW TpyObl TOro ke AvamMeTpa
crieayeTt NpovsBOAUTb C NPUMEHEHMEM cheunanbHbIX YIIOTHUTENbHBLIX KOoneL Unv
MaHXeT.

4.4 Mpoknagka Tpybonposoaos

4.4.1 MNpu npoknagke KaHanMsauMoHHbLIX CTOSKOB B KOMMYHUKALMOHHBLIX LLAxXTax,
WwTpobax, KaHamax W kopobax orpakgarolme KOHCTPYKLIMK, obecnevymBaroLume
JOCTYN B LIAXTYy, KOPob U T.N., AODKHbLI ObITh BbINOMHEHbLI B cOOTBETCTBMU co CHUI
2.04.01.

4.4.2 MecTa npoxoda CTOSIKOB Yepe3 MNepekpbiTUa [OONYyCKaeTCcsa 3adenbiBaTb
LLEMEHTHbIM PAaCTBOPOM Ha BCH TOSMLLUMHY NEPEKPLITUS.

Mpn _ npoknagke Tpyd B nepekpbiTUM KX cregyer  obepTbiBaTb
MO POU30NALIMOHHBIM MaTepuanom 6e3 3asopa.

4.4.3 TpybonpoBoabl HE AOOMKHbI _MPUMbIKaTb  BMJOTHYKD K MOBEPXHOCTU
CTPOUTENbHbLIX KOHCTPYKUMW. PaccTtosHne B CBETY Mexay Tpydamu  u
CTPOUTENbHbIMU KOHCTPYKLMAMW JOJDKHO ObiTb HE MeHee 20 MM.

444 KomneHcauusi TemnepaTypHOro  YAJIMHEHWa  TpybonpoBoaoB  npwu
NCMNOMNb30BaHMM CBApPHbIX W KMNEeeBblX COEAVHEeHWW OOoipkHa obecneymBaTbcsa C
NOMOLLBKD  pacTpyOHbIX — COEOMHEHUM  C  VIJIOTHUTENIbHBIMU _ KOSbLIaMMU,
BCTaBNAEMbIMU B OObIYHbBIN UM KOMNEHCALMOHHbIN (YANMHEHHbI) pacTpyo.

4.4.5 Cnegyetr npegycMaTpuBaTb XECTKOE U MPOYMHOE KpenjieHUe CaHUTapHbIX
NpubOpPOB K CTPOUTENbHBLIM _ KOHCTPYKUMAM 6e3  nepegaym  yCUIMA Ha
TpybonpoBoabl.

4.5 TvmagpaBnnyecku pacyeT TpybonposoaoB

4.5.1 [OnameTp KaHanM3aLMOHHOIO CTOSiKa PacCYUTbIBAETCA Ha  MNPONnycK
pacyYeTHOro pacxoda BOAbl M3 YCMOBUSA  YCTOWYMBOCTU _ MPOTMB _ CPbIBA
MOpaBNM4ECKMX 3aTBOPOB CaHUTAPHO-TEXHUYECKMNX MPUOOPOB, NPUCOEANHEHHbIX K
3TOMY CTOsKY. [Npn 3TOM BenMYMHa pa3spexeHus, BO3HMKAKOLLIEro B CTOSIKE, He
JOJPKHA NMPEBbILLIATb MUHUMANbHOW BbICOTbI MTMAPaBANYECKUX 3aTBOPOB.

Bce oTBOAHblE KaHanM3auWOHHble TpyboNpoBOAbl, Kak MpaBwmno, crneayet
paccuuTbiBaTb TaK, YTOOblI MNPV pacyYeTHOM pacxode CTOKOB OHM paboTtanmm B
©e3HanopHOM pexume.

BooocToyHble CTOSKM W COEOMHEHUSA OOIDKHbl _OblTb repMETUYHbIMU _MpU
JaBNEHUN BOAbl, PABHOM BbICOTE CTOSKA, M NPOYHbIMU _MPU__3aCOPEHUN WU
nepenosiHEHNN.
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4.5.2 OonycTnMasg BenuyinHa paspexeHnsi B BEHTUIIMPYEMbIX U HEBEHTUNMpyeMbIX

kaHanM3aUMOHHbIX CTOsKax He [orpkHa npesblwate 0.9%., ime #, - BbicoTa
HaVMEHbLLUEro M3 MMAPaBIMYECKMX 3aTBOPOB CAHUTAPHO-TEXHUYECKMX NpUBOpPOB,
NPUCOEeaNHEHHbIX K KaHaNM3aLUMOHHOMY CTOSIKY.

4.5.3 BenniunHy paspexxeHns B BEHTUIIMPYEMOM KaHalmM3auoOHHOM CTOosIKe crneayet
onpenenartb no dopmyne

11677
366 ?s .
_ (1 +Cos oy )DCT
&p = 0,71 y0.5
s 905
I:JEIIII'I'B LET } 2 _(ﬂ).

rae f’_‘»';? - BeJIin4nHa paspexeHnd B CToAKe, MM BO[.CT.;

& ; - paCYeTHbIA pacxon CTOKOB, M3 /c;

oY) = yron npucoennHeHnd no3TakHOro oTBoAa K CTOAKY, rpasl.;

L. - onamMeTp cToska (BHYTPEHHWUI), M;

& 4z - OVAMETP NO3TAKHOIO 0TBOAA, M;

L.._- paboyas BbiCOTa CTOAKA, M.

Mpumeyanue - Mpn 90 L. » L., _cnenyet npuHumatb 90 L., = L.,

4.5.4 BenuuuHy paspexeHud B HEBEHTUWIMPYEMOM KaHanmmM3auMOHHOM CTOsKe
cnegyeTt onpenenatb no dopmyne

Ap =03Wa (15)

roe ¥,y - CKOpPOCTb BOJOBO3AYLIHOA CMECWU, M/C, KOTOPYI ONpeaensioT Mo

@QMYJ’IG

+
o = 22045 (16)

Led

roe (), - pacxo BO34yxa, KEKTUPYEMOro (YBIEKAEMOr0) B CTOSK ABWKYLUMMICS B

HeM CBepXy BHU3 CTOKaMu, M3 /c, onpeaenaeTca no dopmMyrne

n 0,12
13,84 2,333 Dé;.?j

OTE

s
[QDDCT ] 1+ cos a 477

L . (a7



&+ - NNowaab CeYEeHUs CTosAKa, M2 .
Npumeyanue - Cm. npumedanme k 4.5.3.

4.5.5 YKnoH camoTeyvHoro Tpybonposoaa i;_cneayet onpeaensats no gopmyrne

L Avh

= N 18
I 2g4R, (18)

roe - _- koaddMUMEHT rMapaBNMYECKOro CoONpPoTMBEHNS TpybonpoBoaa (kaHana);
" - cpenHsis CKOPOCTb TEYEHWUS XMAKOCTU, M/C;

£ - yckopeHue cBo60HOro NageHus, M/c 4

K, - MapaBnvyeckuii paguyc noToka, M;

b, - ©e3pasmepHbIl MokasaTenb CTENEeHW, XapakTEepU3YHOLLIMA  PEXUM

TYpOYNEHTHOrO TEYEHUS UOKOCTU - NEPEXOAHBIN (£:< 2) unn KBaapaTUYHbIN (&,

=2).

Mpu £,>2 cneayeT npuHumaTs &,=2.
2
.
A =02 —=1 _ 19
i IR, (19)

roe a_- SMNMPUYECKUI NoKasaTenb CTeNeHn, 3aBUCALLIMA OT K

a = 0312480018 (20)
lz Ee
‘E;'.S = 3 i LgR—;:_ -(A)-

Yncno PenHonbaca FEe . _onpenensior no dopmyne

500+ 48,
Re = ——2. (2)

3

Uncno PenHonbaca REEIJ onpeaenstoT no dopmyne

T e, A (23)

¥



rane v_- KodUUMEHT KMHEMATUYECKON BA3KOCTU XUOKOCTU, M2 /c. Ons GbITOBbIX

CTOKOB criegyeT npuHnmatb v =1,49-10-% m2/c.

[pumeyanve - CpeaHAs CKOPOCTb TEYEHWA KUOKOCTW I, MpU HErnornHom
HanonHeHuy Tpybonposoaa (KkaHarna) paBHa:

l4+a
=1 R.SH 55

”
i I (24)

roe v, - CpedHAs CKOPOCTb TEYEHWA XMAKOCTW MpW MNOMNHOM HaMnoMHEHWUM
Tpybonposoga, M/C;

RSHJ—RSH - TmapaBsjiMdeckmne pagmnycbl npun HenoJHomMm M noJiHoOM HanomnHeHuu
TpybonpoBoaa, M.

4.5.6 Pacxoa XnaKocTu & ; _paBeH:

s =‘VH e, @
roe o+ - JXUBOE cedeHue NnoTokKa XUAOKOCTU Npu OaHHOM  HanoJfiHEeHUN

Tpy6onpoBosa, M2, KOTOpoe paBHo: & = £, d* .

3uavenus 4, fd R, R /R K. npencraeneHsl B Tabnvue 2.
Tabmumua 2



HanonHenne 3HayeHve OTHolleHve I
Tpyb6onposoaa rMapaBnM4eCcKoro rMapPaBMYECKNX @
B, jd paguyca paguycoB
R, 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

4.5.7 OnameTp 6e3HanopHoro Tpyoonposoaa B 3aBUCUMOCTM OT Ero HanosHEHUs U
pacxoga CTOYHOM XMOKOCTU _OONyCcKaeTcs onpedensdtb Mo HoMOorpamme
npunoxexHua I.

4.6 Onopsbl U KpenneHus




4.6.1  Kpenutb _TpyOonpoBOAbl _KaHamM3auuMM W BHYTPEHHUX BOJOCTOKOB
Heo6xoaAMMO B MecTax, YKa3aHHbIX B NpoekTe, cobnoaas crneaywlme TpedboBaHvs:

- _KpenneHusi OO0SPKHbl HanpaBnsTb YCWUNUA, BO3HUKAKWME NPU  YANMHEHUW
TpybonpoBoaoa, B~ CTOPOHY COEAVMHEHWW, WUCMNOMNb3yEeMbIX B Ka4yecTBe
KOMMEHCAaTOPOB;

- Kpennenus crneayeT ycTaHaBIMBaTh Y pacTpyboB TpyOONpoBOAOB:;

- __KpenneHus  OOSDkHbl __ obecneunTb  VKIMOH U COOCHOCTb _JeTtanemn
Tpy6ONpoBOAOB;

- YCTaHOBMEHHbIE HA [MaJKOM KOHLle TPYObl KpenneHus AOOJDKHbl A0nycKaTb
pacyeTHble TEMNEPATYPHbIE YAMMHEHMSA TPyGonpoBoaa;

- paccTosiHME MeXay KpenneHmamu ansa Tpybonposoaos anameTpom Ao 50 n oo
110 MM C coeaMHEHUAMW Ha KonbLax AOSMKHO MPUHUMMATbCA B 3aBUCUMMOCTM OT
Martepuana Tpybbl N0 COOTBETCTBYIOLLEMY CBOAY NPaBWUIT;

- MpU_YCTAHOBKE KPEenneHuh Ha COeAUHUTENbHbIX AeTansx Heobxoammo
npeaycMaTpuBaTb pPacCTOAHME AN KOMMOEHCAUMW TeMnepaTypHOro YAJMHEHUS.
[Mpy HEBO3MOXXHOCTU YCTAHOBKM KPEMMNEHUA Ha COEeANHUTENbHOW JeTann coceaHme
JeTanu 3akpennaT XOMYTaMu Ha paccTosHUSAX, obecnevymBaroLLMX YOJIMHEHWE
COEANHUTENBHOW AeTanu.

4.6.2 BeprtuKkanbHble y4acTkM TpybonpoBoda [OOIDKHbl UMETb KpenseHus,
yCTaHaB/MBaeMble: nod_ pacTpybom; Ha naTtpybkax, MCnonb3yemblX AN
NPUCOEONHEHUS K CETU YHUTAa30B M TpanoB. Ha oTBoaHbIX Tpybax ot
MOpo3aTBOPOB KPENIEHUS HE YCTaHABMNBALOT.

4.6.3 lNepen npoknagkon TpyOONpoBOAOB M PACCTAHOBKOW KpenneHwn cneayet
MPOYHO 3aKpernntb K CTpounTesibHbIM KOHCTPYKUWUAM CaHUTAPHbIE I'IDVI6ODbI,
BOOOCTOYHbIE BOPOHKM W AOpyrve npuemMHUMKU CTOYHbIX BOAd. MeTtannuyeckue
coeauvHTelnbHble OeTann  OOJIKHbI NMMETb CaMOCTOATEIbHbIE KpenneHud,
npeaoTBpallauImMe nepeaady Harpy3ok Ha Tpyobl.

4.6.4 T[pu cbopke drnaHLeBbiX coeanHeHun TpybonpoBOoOOB 3anpeLuaeTcs
yCTpaHeHVe nepekoca (raHLeB nyTeM HepaBHOMEPHOro HaTarMBaHus OONTOB U
yCTpaHeHue 3a30p0oB Mexay doriaHLamMy NMpy MOMOLLUM KITMHOBbLIX MPOKJIaA0K U LWamnb.

4.6.5 [lpy CKpbITOM nNpoknagke TpyodonpoBOoAOB M3 NOMMMEPHBLIX MaTepuanos
BHYTPEHHASA NOBEPXHOCTb 60p03a UN KaHarnoB He O0JPKHA UMETb TBEepPAbIX OCTPbIX

BbICTYMNOB.

4.6.6 lNpu cbopke pe3bb0oBbLIX coeaMHEeHUN O0ImkHa ObiTb cobnoaeHa COOCHOCTb
MeTannM4yecKkmnx 1 NfiacTMaccoBbixX AeTanen. [oBepxHOCTb pe3bObl AeTanu AoIDkHa
ObiTb POBHOW, YUCTON 1 OE3 3ayCeHLEB.

5 MPOEKTUPOBAHUE HAPYXHOI'O
BOOOMPOBOLOA

5.1 O6wme TpeboBaHuUs

5.1.1 Bblbop HanopHbIX TPYO M3 NONMMEPHbLIX MaTepuanoB ASi HApYKHbIX CUCTEM
BOOOCHAOXeHUS MPOU3BOAUTCA C V4ETOM KIMMaTUYECKUX YCMOBUA U TEXHUKO-
3KOHOMUYECKUX OLLEHOK.

5.1.2 TpyObl noabupalroT pacyeToM, NMpy 3TOM AS19 HapV»KHOro BoAONpoBoada, Kak
npasuno, cneayetT npuHuMmaTtb Tpyobl Tvna "C" (PN-6) v BbliLLe.




5.2 Knaccudwmkaumsa 1pyo

5.2.1 TpeboBaHUsa K reoMeTpU4eCcKUM pasMmepam Tpyd 1 nx napaMmeTpam vkasaHbl B
pasgene 3.2.

5.2.2 InnHy oTpe3KoB TPYO nnu BYXTbl YKa3blBaOT B JOKYMEHTALIUU U3TOTOBUTENS.

5.3 CoegunHeHuve Tpyo

531 [na coeavHeHus Tpyd 13  NOMMMEPHbIX MaTepuanoB  [OIPKHbI
MCNONb30BaTbCA, KaK MNpPaBuMo, COEAVHUTENbHbIE AeTanu U3  MOAMMEPHbIX
mMaTepuanoB. [lonyckaeTcsa MCnonb30BaTh CreumanbHble COeANHUTENbHbIE AeTanu
13 Metanna.

5.3.2 1na coeauHeHus Tpyd amameTtpom ao 110 Mm u3 nonuonedmHoB cneayet
ucnonb3oBatb cBapky. Tpyobl 13 BX. cTeknonnactukoB v 6asanbronnacTukoB
creaoyetr CoeauHATb Ha PacTPYOHbIX COEAVHEHUAX, YMIIOTHAEMbIX NpPOdMbHbLIM
PE3UHOBbLIM KOMbLIOM, UITN HA KNE0.

5.3.3 [Ina npucoeauHeHus Tpyb 13 NONMMEPHbIX MAaTepuanoB K apmartype u
MeTanMyeckum Tpybam creayer  MUCMonb3oBaTb MIAacTMaccoBble OYpTOBbIE
BTYIIKN 1 cBOBOAHbIE MeTanMyeckne donaHubl UM HEPA3bEMHbLIE COEANHEHUSA N3
nracTMacchl-MeTanna.

5.4 Mpoknagka Tpy6onposoaoB

5.4.1 TpaccupoBka BOAONpoBOAA AOMKHA OCYLIECTBAATLCA B COOTBETCTBUM CO
CHulMl 2.04.02 c yyetom cnocoba npoknagkMm - B T[PYHTE, B KOMMEKTOpax,
HEMpPOXoAHbIX  KaHanmax mMbo B pPEKOHCTpyMpyeMbix  TpybonpoBoaax,
ornpegensemMoro MeCTHbIMW YCIIOBUSAMW U pe3yrnbTaTaMn SKOHOMUYECKOro pacyeTta.

5.4.2 [Npyn HOBOM CTpOUTENLCTBE NpeanodTeHne crneayeT oraaBaTb npoknagke
TpydonpoBoaa B [PYHTE.

5.4.3 CnenoyeT mMcnonb3oBaTb BO3MOXHOCTb MOBOPOTA TpaccChbl 3a cyeT usrmba
TPyObl C MMHMMAaMbHBLIM PaanNyCOM

. _ D
2o

- (26)

roe &y - Moaynb YNpyrocty nonumepa npu pactsxkeHun, MMa;

[} - HapyXHbIN aAMamMeTp Tpyo6, MM;

& -_pacyeTHad MpPOYHOCTb (Mpefen TekyvyecTu) ANA mMaTtepuana Tpyo npu
pacTtsxeHun, Mla.

5.4.4 [MoBopOT Tpacchl MOXET ObITb OCYLUECTBIIEH TakXe 3a CYET OTKIOHEHUS OcHU
OOHOW TPYObl OTHOCUTENLHO APYION B PacTPyOHOM COEAMHEHUWN, YMNOTHAEMOM
KOnbLIOM, Ha yron oo 2°.

5.4.5 MnHumansHoe 3arnybneHve BoaonpoBoaa A0 Bepxa TpybonpoBoaa CornacHo
CHwul1 2.04.02 pormkHO npeBbllwaTth rMyonHY NpoMep3aHvs rpyHTa Ans JaHHOW
MECTHOCTU HEe MeHee YeM Ha 0.5 M. YMeHbLIaTh ryouHy 3anoxenunsa Tpybonposoaa
[JOMNYCKaeTCs TOMbKO NPU NPUMEHEHUN TEMNIOBON N3ONALIUM, KOHCTPYKLIMSA KOTOPOW
He NornoueT snary.



http://docs.cntd.ru/document/871001008
http://docs.cntd.ru/document/871001008

5.4.6 MuHumanbHoe 3arnybneHue BoaonposBoda W3 YCHOBUM  MPOYHOCTU  MpU
OTCYTCTBUWN TPAHCMNOPTHbIX HArpy3oK (KpoMe MOMMBOYHOrO BOOOMNPOBOAA) AOIDKHO
ObiTb HE MeHee 1,0 M.

5.4.7 [lepecevyeHne BogonpoBoAa C APYIMMU _KOMMYHUKAUMAMW, a TakKxe
aBTOMOOUITbHBLIMU U Xene3HbIMU 40poramMu crieqyeT BbIMONHATL B COOTBETCTBUU C
TpeboBaHuamu CHul 2.04.02.

5.4.8 lNpn nepeceyeHnn C KaHanmualaumem Ha paccTtosHum, Mmedbliem 0.4 m (no
BEepTUKanM B CBETY), BOAONPOBOAbl U3 MOMMMEPHbIX  TPYO  [OImKHbI
npoekTupoBaTbca B dytnsapax. PacctosHue oT kpas dyTnsapa A0 nepecekaemMoro
TpybonpoBoga JOMKHO ObiTb HE MeHee 5 M B KaXKOYI0 CTOPOHY.

5.4.9 CoeguHeHve NnacTMaccoBbIX TPYO C Tpybamu u3 Opyrvx mMaTepuanoB
(cTanbHbIMU, YYrYHHbIMW, acOEeCTOLEMEHTHbIMU U T.0.) cneayeT BbINONHATb Ha
pasbeMHbIX coeanHeHnsax. [1pn Noa3eMHON NpokfagKke Takme coeamnHeHns crneoyet
yCTaHaBMBAaTb B KOMOALAX.

5.4.10 lNepecevyeHre nnacTMaccoBbIM TPYOONPOBOAOM CTEH COOPVXKEHUW crneayeT
npegycMaTpmeatb B dyTndpax. 3a3op mexay dytnspom v TpybonpoBooom
3agenbiBaeTcs 3M0acTUYHBIMU _MaTepuanamuv, npeaoTBpallaiolLMMM _NonagaHue
Bfarm BHYTpb dyTnspa.

5.4.11 MNpun npoknagke Tpyd B TOHHENAX (KOMMYHMUKALMOHHbLIX KOJIeKkTopax)
cnenyet BblNonHATbL TpeboBaHmsa CHul 2.07.01, npu 9TOM 3nekTpuyeckme kabenm
M _NpoBoda [OOIDKHbl _MPOKNadblBaTbCsA Bbllle TpyObonpoBOOOB M3 MOAMMEPHbIX
MaTepuanoB U OOIPKHbI OblTb KOHCTPYKTUBHO BblOENEHbI.

5.4.12 KpenneHve apmMaTtypbl K CTEHKaM U OHWLLY Konodla, TYHHenNns UM KaHana
cneayer  Npov3BOAUTb  C  MOMOLULK  aHKEPHbIX ©OONToOB U XOMYTOB WU
3aMoHoIM4MBaThL OETOHOM.

5.4.13 lNepecevyeHne TpybonpoBoaOM CTEHOK KOMoALeB Unv dyHOaMEHTOB 3aHUN
cnegyetr npegycmMmarpmBatb B CTallbHbIX UMW MJ1ACTMACCOBbLIX CbVTJ'IFIDaX. 38300
Mexay (bVTJ'IFIDOM n TDV6OI'IDOBO.D.OM 3aderblBaeTcd BoAoOHENnpoHnUuaemMblM
9J1aCTUYHbIM MaTepuUasioM.

5.5 Pacyet TpyGonpoBoaa Ha NPOYHOCTb

Pacyet Tpy6onpoBoaa Ha MPOYHOCTb BO3MOXHO MPOU3BOAUTb MO PasinyHbIM
MeToOMKaM, MPUBEOEHHbIM B CrnpaBoyHOW nuTepatype. OoHa M3 HUX JaHa B
npunoxxexuu .

5.6 (nopaBnmn4eckmi pacyeT Tpybonposoaa
[MaopaBnnMYecKur pacyeT CUCTEM BOOOCHAOXEHUS, U3NOXEHHbIV B pasaene 3.5,
cneayeT NPUMEHSTL TakXe U AN pacyeTa HapyKHbIX CUCTEM BOJOCHAOXEHMUS.

5.7 KoMmneHcaumga TemnepaTypHOro yanamHeHus

5.7.1 KomneHcaumsa TemnepaTrypHoro YAIMHEHUs NOA3EeMHbIX BOAOMNPOBOAOB
XonogHoW BoAdbl M3 Tpyd € pacTpyOHbIMU COEAUHEHUSIMWU, VIJIOTHAEMbIMU
pPE3NHOBbLIMM KOSbLlIAMU, JOCTUraeTcs B pacTpybax.

5.7.2 [na noaseMHbiX BOAOMPOBOAOB HA CBAPHbIX WM APYIMX HEPasbeMHbIX
COEAVHEHMAX, NPOKMNaAblBAEMbIX B FPYHTE, C Y4ETOM 3allemneHus Tpyd rpyHTom
cneuvansHon komneHcauun He Tpebyetcsa. [Npu npoknagke B KaHanax cneayet
NPOBOAUTb PacyeT Ha KOMMNEHcaUmMo yaAIMHEHNS B COOTBETCTBUM C pasaesniom 3.7.



http://docs.cntd.ru/document/871001008
http://docs.cntd.ru/document/5200163

6 MPOEKTUPOBAHWE HAPYXXHOW §
KAHANMU3ALNN, BOOOCTOKOB U IPEHAXEW

6.1 O6wme TpeboBaHUs

6.1.1 Bbibop Tpyd® cnegyer npou3BoAuUTb C Y4ETOM COCTaBa CTOKOB, UX
TeMnepaTypbl, HQ OCHOBaHUM MAPaBINYECKUX N MPOYHOCTHBLIX pacyeTOoB.

6.1.2 [Onga camMoTe4yHOW KaHanmMsauum  chnegyer  uchnonb3oBaTb  TPyObl
KaHanusaumnoHHoro coptamMeHTta. [lpyuMeHeHWe HamnmopHbIX Tpyb OOmKHO ObiTb
obocHoBaHo.

6.2 Knaccudwmkaumnsa Tpyb

6.2.1 [na 6e3HanopHOW KaHamM3auuu rnagkme  Tpybbl  YHUDULIMPOBAHbI MO
HapVKHbIM __AMamMeTpaM, KpomMe Tpyb w3 cTekno- un ©6asanbTonnacTUKOB,
M3roTaBAMBaEeMbIX HAMOTKOWN.

TpyObl _NO KOMbLIEBOW XECTKOCTU OOOMOYKM NOAPa3fenaiTCs Ha Kacchl:
HeXxecTkas, NoNyxecTkas un xecTtkas. Knacc Tpyb npuBeaeH B npunoxeHun A.

6.3 CoeaunHeHue Tpyb

6.3.1 Ha TtpybonpoBogax camMoTeyHON KaHanusauuu cnegyet npeaycMmarpuBaTtb
KakK pa3beMHbIE, TaK N HEpa3bEMHbIE COEANHEHUS.

6.3.2 B kadyecTBe pasbeMHbIX creayvetr Uchnonb3oBaTb pacTpyOHble coeauHeHUs,
VNoTHAEMbIEe KOJSibLlaMW pa3fiMHOro npodomng.

6.3.3 OcHOBHbIE BUAbl U cnocobbl coeanHeHnn Tpyo npueBeaeHbl B pasgene 3.3.

6.3.4 [na HanopHbIX TpyOoONpoBOAOB KaHanusauuuM creayeT  UCMoSfib30BaTb
NPENMYLLIECTBEHHO HEPA3bEMHbIE COEANHEHUS - CKIIEMBAHUE N CBAPKY.

6.3.5 PasbeMHble coeamHeHus (dnaHueBbIe U AP.) HA HANOPHOW KaHanmn3aumm, Kak
NpaBUIIO, UCNOMb3YIOTCA ANS CoeaMHEHNs TPYD ¢ 06opyaoBaHMEM.

6.4 [Npoknagka TpybonposoaoB

6.4.1 TpaccupoBKa HapyKHOW KaHamms3auuy [0JDKHA BbIMOJHATLCA € Y4EeTOM
TpebosaHun CHul1 2.04.03.

6.4.2 TpybonpoBodbl CaMOTEYHOW _KaHamu3auum _ OOIDKHbl  OblTb  TOMbKO
ANpsAMONMHENHbIMWU. 3MeHeHne auameTpa TpybonpoBooa M ero HanpasfieHus
JonyckaeTcs TONbKO B KONOALLaX.

HanopHbie cucTemMbl KaHanM3aLmnm BbINOHAT COrMacHo pasaeny 5.

6.5 Pacuet TpybonpoBoaa Ha NPOYHOCTb
PacyeT camoTeyHbIX TpybonpoBOOOB Ha MPOYHOCTL creayeT Npou3BOAUTL MO
MeToaduKe, NpUBedEeHHOW B npunoxxeHuu .

6.6 'mopaBnuyecknin pacyeT Tpydonposoaa
[MOopaBnuYecku  pacyeT  caMoTeuHbIX  noa3eMHbIX  TpybornpoBoaoB
KaHanvsauumm npoussoaaT no doopMynam, npyeeaeHHbIM B pasgene 4.5.

6.7 KoMmneHcaumsa TeMnepaTtypHOro yanmHeHnsa Tpyo
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6.7.1 HeobxoauMoCcTb KOMMNeHcauum TeMmnepaTypHOro yaavHeHud Tpyo B HanopHow
KaHanusauuu _YCTaHaBMMBAETCA pacyYeTOM B COOTBETCTBUM C pasgeriom 3.7

HacToslero Ceoa npaBui ¢ y4eTOM 3allEeMIIAOLIEro AeNCTBUS TPyHTA.
Mpu__ 3awemneHyn TpybonpoBoda IPYHTOM _ VONWHEHWEe Tpybonposoaa

yMeHbLuaeTcq. BennunHa ymeHbLleHns M}”"’ onpenensieTcsa no dopmyrne

_ p EetH
L B =
CiE

A - (27)

rge f’r - KO9(MUMEHT TPEHU MaTepuana O rPYHT, onpeaensemMblili OnbiTHbIM
nyTeM; Npu OTCYTCTBUM AaHHbIX MOXET OblTb OPUEHTUPOBOYHO NPUHAT paBHbIM 0.4;

¥ - 06beMHbIN Bec rpyHTa, H/mM3 ;
H - mybuHa 3anoxeHus Tpyodornposoaa, M;
L - AnvHa TpybonpoBoaa, M:;

.4 - MoOynb YNpyrocTn matepvana B HanpaeneHuv aedopmauuu, Ma;
5_- TOMLIMHA CTeHKU Tpybonposoaa, M:

KF- KOS OMLIMEHT YNMOTHEHUS TPYHTA, MPUHMMAETCA paBHbIM 1 Mpu cTeneHun
ynnotHeHus 0,95 1 0,5 - Npyn HEKOHTPONMPYEMOW CTENEHWN YNIOTHEHNA NPWU 3acbinKe

TPAHLLIEN.

6.7.2 KomneHcaumnsa TemnepaTtypHbix gedopmaunini TpybonpoBoaoB B CaMOTEYHOM
KaHanusaumm obecne4ymBaeTcs:

- pacTPYOHbLIMU COEANHEHUAMM, YNIOTHAEMbIMU KOSbLLAMW:

- YaCTMYHO B KaHanM3auMOHHbIX KoroAlax nyrtemM YCTPOMCTBAa Npoxoaa yYepes
CTEHKM KonoaLa 1 HabmBKK NoTka.

6.8 KonoaLbl 4ng CUCTEM KaHanvsauuu

6.8.1 [Ina cmnctem BOOOOTBEAEHWUSA AONYCKAETCA NPUMEHATb KaHanM3allMOHHbIE,
BOOOCTOYHbIE U BOAONPUEMHbIE KOMOALLbl U3: nonMvepHbix mMaTepuanos (M3, MNBX
n Aap.). KOMOVMHMPOBAHHbIE (SNIEMEHTbI U3 NONMMMEPHbIX MaTepManoB B COMETAHUU C
aMeMeHTaMn K3 xenesobertoHa), xene3obeToHHble W KUPNUYHbIe. Pasmepsbl
KONOALIEB JOIPKHbI COOTBETCTBOBATL YKa3daHHbiM B CHuIMT 2.04.03.

6.8.2 Konogubl M3 NONMUMEPHbLIX Marepuanos cneayeTr NMpUMEHsTb COBMECTHO C
3alUMTHOM MOUTON K3 xene3obetoHa M TpaaULMOHHBIMW SNEMEHTaMU Joka U3
MeTanna.

6.8.3 JloTkoBasg YacTb KONoALEB M3 MNOMUMEPHbLIX MaTtepuanoB AoJpkHa UMETb
rOTOBbIE NIOTKU 13 NONMMEPHbLIX MaTepuarnos, a TakKe BbiCTynawLwme naTtpyoku ang
npucoeanHeHus Tpybonposoaa.

7 MOHTAX TPYBOMNPOBOOOB

7.1 O6Lme ykaszaHusa
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7.1.1 Mpn cTpouTenbcTBe TPYOONPOBOAOB C NMPUMEHEHMEM TPYO U3 MONMMEPHbLIX
MaTepuanoB ansa obecnevyeHus TpedbyemMoro ka4yecTsa CTPOUTENbLCTBA HEOOXOANMO
NPOU3BOAUTh:

- NPOBEPKY KBanMdmKaL MM MOHTaKHUKOB U CBAPLLMKOB;

- BXO[IHOW KOHTPO/b Ka4eCcTBa NPUMEHAEMbIX TPYO. COeANHUTENbHbIX AeTanen
1 apmartypbl;

- TEXHUYECKUN OCMOTP CBAPOYHbIX YCTPONCTB N NPUMEHAEMOrO MHCTPYMEHTA;

- CUCTEMaTUYECKUN ONepaLiMOHHbIA KOHTPOMb KavyecTBa COOPKM U PEXMMOB
CBapKU;

- _BU3yalnbHbIA KOHTPOMb Ka4YyeCTBa CBAaPHbIX COEAWHEHUA W KOHTPOMb WX
rEOMETPUYECKMX MapaMETPOB;

- MEXaHUYECKME NCMbITaHUS CBAPHbLIX U APYIMX COEANHEHUN.

7.1.2 KoOHTponb Ka4yecTBa CBapHbIX U COeAVHUTENbHbLIX AdeTanen, BXOOHOW
KOHTpOnb _TPYO W T.O. creayeTr Npou3BOAUTb B COOTBETCTBUM C TpeboBaHUsaMMU,
ykasaHHbIMW B pasgene 7.2.

7.2 BXxoOHOW KOHTPOSb Ka4yecTBa TpYO U COeaNHUTENBbHbIX AeTanen

7.2.1 BxogHOW KOHTpOJlb _KadyecTBa Tpyd U coeavHUTENbHbIX OeTanew
OCVLUECTBMNSAETCH  CTPOUTENbHO-MOHTaXKHOW  opraHu3aumen,  OONyLIEeHHOW K
BbIMNOSIHEHMIO PAOOT NO MOHTaXY TPYOONPOBOAOB M3 NOAMMEPHbLIX MaTEPUAanoB.

7.2.2 BXOOHOM KOHTPOIb BKKOYAET CrieayolimMe onepaLmm:

- NpoBepKa LLENOCTHOCTU YNAKOBKW;

- NpoBepKa MapKUPOBKN TPYO M COoeanHUTENbHbLIX AeTanen Ha COOTBETCTBUE
TEXHNYECKOW AOKYMEHTALLNM;

- BHELIHWA OCMOTP HapV>KHOW NMOBEPXHOCTWU TPYDO M COeaMHUTENbHbIX AeTaneun,
a TakXke BHYTPEHHEN NOBEPXHOCTU COEAUHUTENbHbIX AeTaneun;

- UAMEPEHMNE U COMOCTAaBNEHNE HAPVKHBIX N BHYTPEHHUX ANAMETPOB N TOMNLLUMHbI
CTEHOK TpYO ¢ TpebyembiMn. I3MepeHunsa crnegyeTr npomsBoanTb HE MEHEe YeM Mo
ABYM B3aUMHO MEepPNeHAVKYNSpHbIM AvaMeTpaM. Pe3ynbtaTbl MISMEPEHU OOIDKHbI
COOTBETCTBOBATb BENMMYNHAM, YKA3aHHbIM B TEXHUYECKOW JOKYMEHTALIMN Ha TPYO bl
WU _coeauvHuTenbHble agetanu. OBanbHOCTb KOHLIOB TPYyO W COEAUHUTENbHbIX
aetanen, Bbixoasuiasa 3a npeaensl A0NyCKaeMblX OTKIIOHEHUN, HE pa3peLLIaeTCs.

7.2.3 Bce Tpybbl U coeanHUTENbHbIE AeTany 3apyoeXxHOW NOCTaBKU OOIMKHbI UMETb
TEXHUYECKOE CBUOETENLCTBO.

7.24 He ponyckaercsa ucnonb3oBaTb AN CTpouUTenbCcTBa  Tpybbl  un
COEAVNHUTENbHbIE JeTann C TEXHOMNOrMYeCcKUMU aedekTamu, LapanvHamm u
OTKJIOHEHUSAMW OT [OMNYCKOB Oonblie, 4YeM NpeayCMOTPEHO CTaHO4apTOM WU
TEXHUYECKNMU YCTIOBUAMM.

Pe3ynbtartbl  BXOOHOIMO — KOHTPOMS — OohopMNsaTCs — akToM — no  dopme,
NpUBEJEHHOW B NpunoxeHun E.

7.3 CBapka u cknevBaHuve Tpyb 13 nonMMepHbIX MaTepuanos

7.3.1 CoeauvHenns Tpyb 1 geTtanen 13 cBapMBaEMblX MOMMMEPHbIX MaTepuanoB
OOIDKHbI BbINOMHATLCA NPU MOMOLLIM CBAPKM KOHTAKTHbIM HarpeBoM (CTbIKOBOW,
pacTpybHon) nMmbo coeanHUTENbHLIMU AEeTansgaMn C 3aKnaAHbiM HarpeBaTemNbHbIM
3M1EeMEHTOM.

7.3.2 CTblKOBas cBapka peKOMeHAVeTCd AN coeauHEeHUs Mexay cobonr Tpyd u
COEAVNHUTENBHbIX _AeTanen HapyKHbIM _anameTpom 6onee 50 MM U TOMLLMHOM
CTeHKU bonee 4 MM (pUCYHOK 5).




PucyHok 5 - lNocnenoBaTtenbHOCTbL NpoLuecca cO0pKku u
CTbIKOBOM CBapKN TPYO KOHTaKTHbIM HarpeBoOM
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a - LEeHTpoBKa W 3akpenneHve B 3aXvMax CBapoOYHOM MaluMHbl  KOHLLOB
cBapuBaeMbiX Tpyb: 6 - MexaHudeckas obpaboTka TOopLoB Tpyo C MNOMOLLbIO
TopLoBKkU (1); 8 - NpoBEepKa TOYHOCTU COBNaAeHUa TOPLIOB No Benu4uHe 3asopa (c);

2 - HarpeB M ONJiaBfieHVe CBapuvBaeMbIX NMOBEPXHOCTEN HarpeTbiM MHCTPYMEHTOM
(2); 0 - ocagka cTblka

PucyHok 5 - lNMocnenoBatenbHOCTb npoliecca cOopkM M CTbIKOBOW CBapku Tpyod
KOHTaKTHbIM Harpesom




PacTpybHasa cBapka pekomeHayeTcs and Tpyd HapyxHbiM anameTtpom o 110
MM U CTEHKaMu o60on TONLLIMHbI.

[Mpn cBapke Heobxoammo noabupatb TPyObl U COEAUHUTENbHbIE AeTanu Mo
napTusaMm nocTaBku. He ponyckaetcs cBapka Tpyd W getaned u3 pasnmnydHbiX
NOSIMMEPHbIX MaTEpPUAarnoB.

[pn CTbIKOBOW CBapke MakcumanbHag BenuMYnMHa HEeCOBMNaAEHUs KPOMOK He
porvkHa npesbiatb 10% HOMUHANbHOW TOMLLMHBI CTEHKU TPYObl.

BHyTpeHHur anameTtp pacTtpyba coeauHuUTenbHbIX AeTanen OOIPkeH OblTb
MEHbLLIE HOMWHAIBbHOIO HAapVXHOro AuaMeTpa cBapuBaemor TpyObl B npedenax

Aonycka.

7.3.3 [pn CTLIKOBOW CBapKe HENOCPEeACTBEHHO MNepen HarpeBOM CBapUBaeMble
NOBEPXHOCTU [OJIPKHbI NOABEpratbcs MexaHunyeckom obpaboTke Ans CHATUA
BO3MOXHbIX 3arp3HeHUA U OKWUCHOW NNieHkW. [locne mexaHunyeckom obpaboTku
Mexay Topuamu  Tpyb., NpuvBEOEHHbIMU B COMPUKOCHOBEHWE C  MOMOLLbIO
LLEHTPUPYIOLLIErO NPUCNOCOONEeHnsa, He OOIMKHO ObiTb 3a30poB, npeBbliwaroumx 0.5
MM anga Tpy6 anametpom 40 110 mm n 0.7 MM - anga 64abLLInMX AMaMeTPOB.

KoHubl Tpyb6 npwu pacTpybHOW cBapke OOIMKHbl MMETb HapyXHYK dpacky noa
yrnom 45° Ha 1/3 TonuwmHbl CTEHKN TPYObI.

7.3.4 Cpapky Tpy® BCTbIK B MOHT&XHbIX YCIOBUSX CcrieayeTr Npou3BOAUTb Ha
CBapOYHbIX yCTaHOBKax, obecneynBaroLmx aBTOMaTU3aLM OCHOBHbLIX MNPOLLECCOB
CBapKM N KOMMbIOTEPHbIA KOHTPOMb C perncTpaLmnen TEXHONOrMYECKOro npotiecca
(CM. pUCYHOK 5).

[Ona npenoreBpalleHns HanvnaHus pacnnaBfieHHOro mMarepuana npu cBapke
TpyO HarpeBaTenb crneayer  MNOKPbiTb  TEMNIOCTOMKUM  aHTUAAre3vOHHbIM

NOKPbITUEM.

7.3.5 [Npn KOHTAKTHOW CTbIKOBOW CBapke C MNPUMEHEHWEM CBAaPOYHbIX MaLlUH WU
MOHTaXHbIX NpucnocobneHun crneayeT BbINONHATL Creayiolme onepawmm:
- YCTaHOBKA U LIEHTPOBKA TPYD B 3aXXMMHOM LLEHTPUPYIOLLIEM NMPUCIOCOONEHUN;
- MexaHnyeckas TopLoBka Tpyb n obeaxmpueaHne TOpLIOB:;
- HarpeB U onnaBfieHne CBapmMBaeMblx NOBEPXHOCTEN NOA AABMEHUEM:
- yaarneHue CBapo4HOro HarpeBartens.
- _CONpshKeHWe pas3orpeTbiX CBapMBaEMblX MNOBEPXHOCTEN (ocaaka) noa

AaBreHnem,
- oxJiaxaeHne cBapHOro wBa noa AaBrieHUeM.

7.3.6 OCHOBHbIMU KOHTPONMMPYEMbIMU NapaMeTpamMn NpoLiecca CTbIKOBOW CBapKu
ABNAI0TCH: Temreparypa paboymnx MOBEPXHOCTEN HarpeBarens,
NpoOOIKUTENLHOCTL _ Harpesa, [nybuHa onnaBfieHus, BenuMyMHa  KOHTaKTHbIX

JaBleHu npu onfasneHnn U ocagke. BoicoTa %# BHYTDPEHHEro U HapykHOro rparta
(BanukoB) Moclie CBapky AOorpkHa ObiTb He bonee 2-2.5 MM Npy TOJLUMHE CTEHKMU
TpYObl 5 00 5 MM 1 He bonee 3-5 MM Npu TONWMHE CTEHOK 6-20 MM.




7.3.7 KoHTakTHasa pacTpybHasa cBapka BkoYaeT B cebs cnenyoLlime onepaLum:

- HAHEeCEeHMe METKM Ha PacCTOSAHMM OT TopLia TPYObl, paBHOM rMybuHe pacTpyba
COEANHUTENBHOW AeTanu Nnoc 2 MM;

- YCTaHOBKY pacTpyba Ha J0pHE;

- YCTaHOBKY [Ma[KOro KOHLLAa TPYObl B MMib3€ HAarpeBaTeNbHOro 3MeMeHTa;

- HarpeB B TEYEHME 3a1aHHOI0 BPEMEHM CBapMBAEMbIX AETaNewn.

- OOHOBPEMEHHOE CHATUE AeTanen ¢ AopHa U Mib3bl;

- coeunHeHWe geTanen mexay cobom 40 METKM C BblAEPXKOW OO0 OTBEpAEHUS
ONMaBIIEHHOrO Marepuana.

[Npn _cBapke NoBOPOT JeTanen OTHOCUTENbHO APYr Apyra Nocre ConpskeHus
aetanen He gonyckaetcs. [locne kaxaon cBapkm Heobxoamma oYMcTKa paboymx
NOBEPXHOCTEN OT Hanunllero martepvana. Bpems BblOEpXKM CBapuBaeMblX
M30enun 40 YaCTUYHOIO OTBEPAEHNS 3aBUCUT OT NPUMEHAEMOro MaTepuana.

7.3.8 MapknupoBKY CBapHbIX CTbIKOB NPOM3BOAAT Cpa3y NMocrne OKOHYaHUs onepaLmm
Ha ropga4yemM pacnfiaBe HapyXHOro rpata B ABYX AMaMeTpanbHO NPOTUBOMNONOXKHbLIX
TOYKax B MpOLIeCCe OXMNaXAeHUA CTblka B 3a)XMMax LIeHTpaTopa CBapO4YHOW
YCTAHOBKMU UM MOHTa)XHOIO NPUCNOCOBNIEHMS.

[ra MapKMpoBKW CTbIKOB PEKOMEHAYETCA MCNONb30BaThb krenwMa Ttuna [1Y-6
mm [1Y-8 no TOCT 2930.

7.3.9 Cpapky nNpy _NOMOLUM COEOUHUTENbHbLIX AeTaneh ¢ 3akfagHbiMu
aneKTpoHarpeBaTenbHbIMU aMneMeHTamMu NPUMEHAT  AnA coeVHEeHs
nJacTmaccoBbixX TPy anametpom ot 20 ao 500 MM ¢ oGOV TONLLMHOW CTEHKU, a
Takxke AN9 NpuBapKy K TpybonpoBoay ceanoBbix OTBOAOB.

Caapky Mmydramu ¢ 3akfagHbIM/1 HarpeBaTensMm pEKOMEHAYETCS NPOU3BOANTb
ana:

- COeANHEHUS AJIMHHOMEPHbIX TPYO;

- coeIMHEHNs TPYO C TOMLLUMHOM CTEHKU MEHEE 5 MM;

- PEMOHTA TPYOONpPoBO4a B CTECHEHHbIX YCIIOBUSX.

Ceapky TpybonpoBoOoB C MNPUMEHEHUEM COEOUHUTENbHbIX AeTanen
3aknagHbIMU HarpeBaTenamMm NpPou3BoaAAT NPU TEMNEPATYPE OKPYKAOLLIEro BO34yxXa
He Hwke MnHyC 5 °C 1 He Bbille +35 °C.

B cny4yaax HeobxoOMMOCTWU MPOBEOEHUS CBApPKU Mpu _APYrnX Temneparypax
BO3ayxa paboThl BbINOMHAKT B YKPbITUAX (DaNaTKW, LWAaTpbl U T.M.) C obecnevyeHnem
noaorpeBa 30HbI cBapku. MecTo cBapku 3alLMLLIAIOT OT BO3AEUCTBUA BNaru, Necka,
NblaM U T.0.

7.3.10 TexHONorM4eckui MpOLIECC COEAUHEHUS TpyO C nomMoulbi MydtT cC
3aknagHbIMU HarpeBaTensMm BKIKYaeT:

- MOArOTOBKY KOHLIOB TPYD - O4YMUCTKA OT 3arpsi3HEeHNs, pa3MeTka, MexaHnyeckas
obpaboTka (UMKNEBKa) cBapMBaeMbIX MOBEPXHOCTEN 1 obesxmpuBanmne nx. Obuias
ONVHA OYMLIAEMbIX KOHLOB Tpyd pOormkHa OblTb He MeHble 1.5 anvHbl
NpUMEHAEMbIX AN CBAPKU MYdT;

- cOOpKY CTbika (YCTaHOBKA W 3aKpernieHWe KOHLIOB CBapuBaeMbix Tpyd B
3aKUMaX LIeHTPUPYIOLLIErO NPUCNOCOONEHUS C OIHOBPEMEHHOW NOCaaKon MydThl);

- NOAKIIOYEHME K CBAPOYHOMY annapary;

- _CBapKy (3agaHve nporpamMMbl MNpoLlecca CBapKW, HarpeB, OXNaxaeHue
COENHEHUS) MO PUCYHKY 6.

PucyHok 6 - CBapka Tpy6 mydTomn € 3aknagHbIM
HarpeBaTtenem
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1 - Tpyba; 2 - MeTKa nocagkm MydTbl U MEXaHU4YEeCKoN o0paboTKu MOBEPXHOCTU
TpYObl; 3 - MydoTa; 4 - 3akfiagHOW HarpeBaTteb;, 5 - Tokonogsoadlme (CBapoyHbIE)

npoBoaa

PucyHok 6 - CBapka Tpy6 MydTon ¢ 3aknagHbIM HarpeBaTenem

[MNepen mexaHn4yeckor 06paboTKoM Ha KOHLLbI cBapuBaemblix Tpyb Ha anvHy 1/2
ONVHbI MydTbl HAHOCAT METKWU [MyOuHbl nocaakyu Mydtbl Ans 0603HA4YEHUSA 30HbI
06paboTKu.

MexaHnyeckasa 06paboTka KOHLIOB TPYD 3aKMo4aeTCs B CHATUM C MOBEPXHOCTU
pa3MeYeHHOro koHua Tpybbl cnoa matepuwana TonumHon 0,1-0.2 MM, a Takxke
yaaneHum 3ayceHLeB. 3a30p Mexay CBapuBaeMbiMU MOBEPXHOCTAMU TpyObl U
pacTpyOHOW aeTanu He AorpkeH npeBbiwiath 0,3 MM.

CBapuBaeMble MOBEPXHOCTU TPYO nocne mexaHndeckom obpaboTkm n Mydtbl
TWATENbHO 06e3XX1pMBatOT NyTEM NPOTUPKM CrelmanbHO PEKOMEH0BAHHbIMU AN1S
3TUX LLeNen cocTaBamu.

MydTbl C 3aknagHbIMW _HarpeBaTensMu, MNOCTaBMSEMblE U3rOTOBUTENEM B
WHAVBUAYANbHOW repMEeTUYHOW YNakOBKE, BCKPbIBAEMOW HENOCPEACTBEHHO Nepen
cbopkomn, 0be3KNPNBAHNIO HE MOABEPratoT.

7.3.11 Jonyck nepneHanKynspHOCTN TOPUOB TPYO M MakCcUManbHbIW 3a30p Mexay
HUMMU NpyBeaeHsbl B Tabnvuax 3 n 4 (pUCYHOK 7).

PucyHok 7 - YcTaHOBKa 3a30pa npu CTbIKOBKe TPyO
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PucyHok 7 - YcTaHoBKa 3a3opa Npuv CTbIKOBKE Tpyo

Tabnuua 3 - lonyck nepneHankynsapHoOCTU TopL.oB Tpyb

B munnmmetpax

HapyxHbIn 20 32 40 63 90 110 |[125 160 |[200
avameTp
a 2 2 2 3 4 5 6 7 8
Tabnuua 4 - MakcumanbHbI AoNYCTUMbIN 3a30p MeXay ABYMS Tpydamu
B munnmmetpax
HapyxHbIn 20 32 40 63 90 110 |[125 160 200
avameTp
) * * * 7 9 11 13 16 20

* Bo BHyTpeHHen nonoctu mydt anametpamm 20, 32, 40 mm npegyCcMOTpeEH
TEXHOMOIMYECKMIN LieHTparbHbIn BypTUK ANS ynopa KOHLO0B CBapyBaeMbIX TPYO.




7.3.12 MpoLiecc cOOPKN BKIHOYAET:

- HageBaHVe MydThbl HAa KOHeLlL NepBour TPYObl 40 COBMELLEHUS TOPLIOB MydIThbl 1
TPYObl, 3aKpensieHne KoHLa TPpYObl B 3aXXMME MOHTa)KHOIrO NpucnocobneHuns:

- _YCTaAHOBKY B yrnop B Topel nepBov Tpybbl KOHLA BTOPOW Tpybbl K
3aKpernneHre B 3axnme MOHTaXHOrO NpUCnocobneHns:

- HaaBWXeHMe MydTbl Ha KOHEeLL BTOPOW TpyObl Ha 1/2 AnvHbl MydThl 40 yrnopa
B 3aXMMe NpUCNocobNeHns Unm 40 METKN, HAHECEHHOW Ha TPYOY:;

- MOAKIMIYEHUe K knemMmam MydThbl TOKOMOoABOAALLMX MPOBOAOB OT CBAPOYHOro
annapara.

Bo wn3bexaHne noBpexaeHus 3akfagHblX HarpeBaTenen  (MpOBOMOYHbIX
anekTpocnupanen) HageBaHne MydTbl Ha KOHeL, TpyObl MMM BBEOEHWE KOHLIa
TpyObl B MydhTY NpOM3BOAAT C OCTOPOXHOCTbLIO 63 BoNbLUMX YCUNUIN, NEPEKOCOB U
NPOKPYYNBAHUS.

CobpaHHble TpyObl YKNaablBalOT NpaAMonMHenHo 6e3 mnsrmba un nposBucaHus.
KNemmbl _Tokonoasoda MyddThl pacnonaralT  C  BO3MOXHOCTbI CcBOOOAHOro
obcnyxuBaHus. [NapameTpbl PeXMMOB CBapKW YCTaHABNMBAKOT Ha CBapOYHOM
annapare B 3aBUCUMOCTU OT copTameHTa MydThbl UK CYUTHIBAOT CO LLITPUXOBOIO
Koga ¢ MydThl MW MarHUTHOW KapTOYKW NPV NOMOLLM AaTYMKa B 3aBUCUMOCTU OT
BMOAa MCNOoMb3yeMbix MydT U CBapOYHbIX annapartoB. [locne BkNw4YeHus annapara
NpPOLLeCC CBaPKU NPOXOAUT B aBTOMATUYECKOM PEXUME.

[Mocne 3aBeplleHVs1 HarpeBa CBapHOE COEAWHEHWE MOXHO NepeMeliatb He
paHee, YeM Yepe3 20 MUH OXNaXaeHus.

7.3.13 TMpuBapky kK Tpybam ceanoBbiXx OTBOAOB (PUCYHOK 8) npous3BoaAT B
cneayvouien nocneaoBaTenbHOCTU:

- pa3aMeyarT MECTO NPUBAPKM OTBOAA Ha TPYOeE:

- MOBEPXHOCTb TPyObl B MECTe MNpuBapkyM OTBOAA 3a4YMWIAKT, a 3aTeMm
obe3xmnpnBaloT;

- MpuBapuBaeMyl0  MNOBEPXHOCTb  OTBOAA. €CIM  OH  MNocTaBnseTcs
M3rOTOBUTENIEM B [EPMETUYHOW WHAMBUAVANbHOW YNAKOBKE, BCKPbIBAEMOW
HenocpeacTBEeHHO nepen cbopkon, obe3xmpnBaHMO He MOABEPratoT;

- _OTBOA VYCTaHABMMBAKT Ha TPYOy WM NPUKPENnnawT K HeW C MOMOLIbK
MEXaHN4YEeCKOro 3axnma;

- NOAKMOYAaT K KOHTaKTHbIM KIIeMMaM TOKOMNPOBOJa CBapo4Hble npoBoaa U
NpOV3BOAAT CBAPKY.

PucyHok 8 - CBapka ceanoBbiX OTBOAOB C 3aKnaaHbIMU
HarpeBaTensmMmm ¢ Tpyoou
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a - 0TBOJ C ceAanoBblM HarpeBateneM:; 6 - 0TBOA C KOSbLIEBLIM HarpeBaTenem:;

1 - Tpyba; 2 - MEeTKN NnocagKku OTBOAOB M MexaHU4Yeckon ob6paboTKku MoBepXHOCTU
TpyObl: 3 - orBoAd; 4 - 3akfagHoOW HarpeBaTenb. 5 - nonyxomyTt. 6 - BWUHTbI
KpenneHusa; F - HanpaBneHne ycuma cxkatnsg oTeoaa npu cOopke 1 cBapke

PucyHok 8 - CBapka ceanoBbix OTBOAOB C 3akfaAHblMW HarpesaTensamm ¢ Tpybon

[MNocre oxnaygeHus 4epe3 naTtpyboK MNpuBapeHHOro oTBoda Mpou3BOOAT
CBEpProBKY (hpe3epoBaHNe) CTEHKN TPYObl ANS CoOeAUHEHUS BHYTPEHHUX MNOSIOCTEN
0TBOJa U TPYOHLI.

7.3.14 KOHTpOrb Ka4eCcTBa CBAPHbIX COEAMHEHWI BbINOMNHAETCA B COOTBETCTBUN C
HOPMaTUBHOW _OOKYMeHTaumen. [nsg OueHKU KayecTBa CBapHbIX COEOUNHEHWUMN,
BbIMNOMIHEHHbLIX NPYU_NOMOLM MYdT M OTBOAOB C 3aKfadHbIMU _HarpeBaTensmu,
MYdTOBbIE COEANHEHUSI UCTbITHIBAOTCA HA CMMOLLIMBAHWE, a CEANoBble OTBOAbI -

Ha pa3pbiB.

7.3.15 TpyObl M3 HecBapHbIX MOMMEPHbLIX MaTtepuanos, B TOM YUCIE CTEKSIo- U
0asansTonfacTUKOBLIE, CKMNeuBakTcsa Mexay cobor v ¢ dacoHHbIMU YacTaMu
BHaxmecT.

7.3.16 CknevBaeMble  MNOBEPXHOCTU  AOIMKHbl  MPOXOAUTb  cheumanbHyIo
MexaHU4YecKyo 00paboTKy, 00e3XMpMBaTLCS, NOKPbIBATLCA KIIEEM.

7.3.17 CocTaB _knesa wivM_ero mapka [OSPkHbl COOTBETCTBOBATb _MaTepuany
TpybonpoBoaa.




7.3.18 KoHdumrypaumsa n pasmepbl KNeeBbiX COeANHEHUN OOIMKHbI BbINOMHATLCS NO
chneumnansbHblM _pernaMeHTaM ¢ y4eTOM UCMOoSib3yeMbiX TPyD, cpoka cnyxbObl U
TEXHOJIOMU BbINONMHEHNSA MOHTaXHbIX paboT.

7.3.19 B pernameHTe O0OrpkHa YKa3blBaTbCA TEXHOMOINA CKIEMBAHUSA, BKIKOYAOLLIAA
TEXHOMOrMYEecKMe MNpoLLeCChbl MOArOTOBKU MOBEPXHOCTU, a MpU HEeobXOaAMMOCTHU
NPUrOTOBIEHNE CaMOro Knesi, COOCTBEHHO CaMOro MpoLiecca CKNenBaHusl, BPeMs
00 UCNbITaHUS COEANHEHMUS C YKa3aHMEM HEODXOAUMbIX MapaMeTpoB.

7.4 CoeanHeHve Tpyb Ha MeTanIMYEeCKUX CoeanHUTENbHbIX AeTansax

Tpy6bl M3 NONMMEPHBLIX MaTeEpPUanoB, HE COEANHAWMECHA C NMOMOLLLIO CBapKu
WK _CKNemBaHug, creayeTr COeAuHATb Mexay cobor UM € COeAUHUTENbHbIMU
AeTansaMm C NOMOLLUbK MeTarnMMYECKNX pe3b0OoBbIX COoeaMHEHUN C OBXUMHbIMK
Konbuamu, MydTamn Uam Ha HaKMOHbIX rankax.

7.5 MoHTaX BHYTPEHHUX CeTelr Bogonposoaa

7.5.1 MoHTaXX BHYTPEHHUX CUCTEM BOAOCHabXeHusa cneayeTr Npou3BOAUTL B
COOTBETCTBMN C MPOEKTOM NPOM3BOACTBA paboT U TEXHONIOrMYECKUX KapT, npu
NoNoXuTenbHOM TemMneparype ¢ cobnogeHnem Tpedosanmn CHul 3.05.01.

7.5.2 MoHTa)x TpybonpoBoAoOB crneayeT BbINOMNHATL MOCMe OKOHYaHUSA ras3o- U
3JIeKTpocBapoYHbIX padorT.

7.5.3 lpn MoOHTaxe cnenyeT MNPUMEHATb, KakK MnpaBwuiio, YKPYNHEHHbIE V3nbl
TpyboNpoBOaOB.

7.5.4 Pe3bboBble coeauHeHUss Tpyd U coeauvHUTENbHbLIX JeTtanen creavet
BbIMOJSHATb BPYYHYIO UMW C UCMOJSIb30BaHUEM KIMKOYEN C perynmpyemMbiM MOMEHTOM.

7.6 MoHTaX BHYTpPEeHHEN KkaHanmM3awlum 1 BOOOCTOKOB

7.6.1 MoHTa)k BHYTPEHHUX CeTen kaHanM3aunum 1 BOOOCTOKOB MOXET BbIMOMNHATHCS
KaK _C _MCMOMNb30BaHMEM OTAEMbHbIX TPYO W coeauHUTENbHbIX JeTanen c
KpenneHnem ux no MecTy, Tak U C UCMNOMb30BaAHUEM YKPYMHEHHbIX Y3M0B, B TOM
YMCIle N CMOHTUPOBAHHbLIX B CaHUTAPHO-TEXHUYECKUX KabuHax, Cc conpsikeHnem
CTOSIKOB KaOWH MEX3TaxkHbIMU BCTaBkamMmu. MoHTaX TpybonpoBooB creayeT BECTU
no cxeme "cHu3y BBepx".

7.6.2 [Mpn cbopke pacTpyOHbIX COEOANHEHUA C  YINIOTHUTENbHBLIMU _KOMbL.amMu
BbIMOMHAOTCA creaylolme onepawmu:

- OYMUCTKA OT 3arpsA3HEeHUss HapY>KHOW MOBEPXHOCTU MaAKOro KoHLUAa AeTany Umm
TPYObl M BHYTPEHHEN NOBEPXHOCTU pacTpyba;

- OYUCTKA YNIIOTHUTENBHOIO KOMbLia OT IPsi3av 1 Macern;

- YKNagka ynioTHUTENbHOIO KombLia B xenobok pacTtpyba:

- _CMa3Ka [MagKoro KOHLIA TpyObl WM COEOUHUTENbHOW AeTarv U
YANOTHUTENbLHOIO KOMbLlA MblIbHbIM _PAacTBOPOM, [MULIEPUHOM WU UX CMECHIO
(NPUMEHATL ANS CMa3Ku CONUaon Unv Apyre aHanormyHble cCMaskuy 3anpeLiaeTcs);

- BBEEHME MaaKoro KoHLa B pacTpyb A0 MEeTKM ¢ 0bA3aTenbHON NPOBEPKOW
KayecTBa cOopku nytem cobpaHHbIX AeTanen OTHOCUTENBLHO APYr Apyra Ha Yron A0
45° ¢ Bo3BpaLlEeHNEM B MOHTaXHOE MOMOKEHNE BPYYHVIO.

7.6.3 3akpensieHMe XOMYTOB OMOp Ha CTodkax WM OTBOAAUMX Tpybonposoaax
creayetr NpovM3BOAUTL MOCAE COEAMHEHUS WX C CaHuTapHbiMU npubopamu B
NPOEKTHOM NOJIOXKEHNN.
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7.7 MoHTaX noa3emMHbIX CEeTeN BOOOCHADXEeHUs M KaHanuMsauum 13 NonvMepHbIX
Tpy6

7.7.1 TMpoknaaky ceTten BoOOCHabOXeHuUd U KaHanusauuu crieqyeTr BbINofHATbL B
cootBeTcTBMU ¢ TpeboBaHmamm CHul 3.01.01.

7.7.2 lllupyHa TpaHLlen no AaHy AgorpkHa ObiTb He MeHee Yem Ha 40 cm Gonblie
HaPVKHOro avameTtpa TpybonpoBoaa. [Npy NNOTHbIX M TBEPAbIX PYHTAX Ha [HE
TpaHLIEN Nepen ykhagkon Tpyb cneoyetr npeaycMaTpuBaTtb MOCTENb M3 Necka
TONWMHOW He meHee 10 cm.

[Npu yknagke OMHHOMEPHbLIX TPYO M pbiTbe TpaHLLEN Y3KO3axBaTHbIM LLEMHbIM
3KCKaBaTOPOM LLMPUHA TPaHLLEN MOXET OblTb YMEHbLLIEHA.

7.7.3 MoHTax TpybonpoBoOoB creayeT  BbIMOMNHATb:  C  pacTpyOHbIMU
coeMHEHVAMW Ha OHE TPaHLUEW; C HEPA3bEMHbLIMU COEAUHEHUAMU, KaK MpaBurio,
Ha GpOBKE TpaHLLEW.

7.7.4 [pu 3acbinke TpyoonpoBOAOB Had BEPXOM TpyObl 06sa3aTenbHO YCTPOUCTBO
3aLLUMTHOIO Crosi U3 NEeCYaHOro UM MArkoro MECTHOrO rpyHTa TOMLLMHOWM HE MEHee
30 cMm, He coaepxallero TBepablX BKIIHOYEHUN (LLIEOHA, KaMHEeW, Kupnudem un 1.4.).
[Moo6umBKa rpyHTOM TpybonpoBoAa MPOou3BOAUTCS PYYHbIM HEMEXaHU3UPOBAHHBLIM
MHCTPYMEHTOM. YNIOTHEHME TPYHTA B Na3yxax Mexay CTEHKOW TpaHLlen n Tpybon,
a_TaKke BCEro 3alMTHOMO Crios cneayeT NpoBOAMTL PYYHOW MeXaHWYEeCKOW
TPamMOOBKOM 00 OOCTWXEHUS KO9ddmLIMEHTA YMMNOTHEHUS, YCTAHOBIIEHHOIO
NPOEKTOM.  YNMOTHEHWE NEPBOr0  3aLUMTHOIO  crfios  TonumHon 10 cm
HenocpeacTBEHHO Haa TPY6onpoBOaOM NPOM3BOASAT PYYHbIM UHCTPYMEHTOM.

7.7.5 PacTpybHble COEeOVHEeHUA HanopHbiX TPyd BbLINOMHAKT NO CheavioLlIen
TEXHOJIOMMN: OYUCTKA OT rpsa3v M Macen [Magkoro KoHua TpyObl, HaHeceHue Ha
rMagKkoMm KOHUe Tpybbl MeTkn, o6o3Havarouen rmybmHy HagBuraHms koHua Tpyobl B
pacTpyo: NOMELLEHNE YNMNOTHUTENbLHOIO KOMbLia B Na3 pacTpyba; cMaska rmnagkoro
KOHLIA TPYObl M YNNOTHUTENBHOIO Konbua (MUUEPUHOBBLIN UM MblIbHbLIV PACTBOP);
HaABUraHWe rMaJKoro KoHLa Tpyobl B pacTpyd A0 MeTKkWU. Ha KoHLax Tpyb gormkHa
OblTb_dpacka nod_yrnom 15°, BbIMONHEHHAA B 3aBOACKMX YCMOBUAX UM HA MECTe
MoHTayka. COopKY pacTpyOHbIX coeanHeHun amameTpom 0 110 MM OCyLLIECTBNAKOT
BPYYHYIO, AN TpyO OGonbliero avameTpa UCNONb3YT HaTSKHbIE MOHTaXHbIE
npucnocobnennd.  [MNpaBunbHOCTb ~ COOPKM  COEAMHEHUS U YCTaHOBKM
YNNOTHUTEMNbHOIO KOMbLLAa NPOBEPSAETCs Lynom TonumHon 0,5 Mmm.

7.7.6 COOpKY pacTpyOHbIX COeAUHEHUNV cneayeT Nnpov3BOAUTbL MNpU Temrnepartype
HapVKHOTO BO34yXa HEe HWke Hyngd. YNNoTHUTENbHbIe Kombla A0 Havana MOHTaxa
OOJPKHbl HaXoOAUTbCHA B TenJjiomMm rnomMmeLlueHnn.

7.7.7 [Npn 3acbinke nasyx M YCTPOWCTBE 3aLLUMTHOIO CIIOS [PYHTA COEANHEHUS
TPYOONPOBOOOB OCTABMAKT He3acbliNaHHbIMW 00 MPOBEeAEHUS NpeaBapUTenbHbIX
UCMbITAHUA HA rePMETUYHOCTb. 3achbInKy Na3yx U YINJIOTHEHME TPYHTA B NpuUaMKax
NPOU3BOASAT C UCMOMTb30BAHMEM MEXaHUYECKMX TPaMOOBOK.

7.7.8 MoHTax y3noB B Konoauax Mpou3BOAAT OAHOBPEMEHHO C NPOKMNaAKOW
Tpybonposoaa. [lpucoeanHenne TpybonpoBoaoB K chnaHuam, 3anopHOW w
PErynupyoLLIEN apMaType Npou3BOAAT Nepea 3acbinkor TpybonpoBoaa 3alMTHBLIM
crnoeMm rpyHta, 6e3 3arsxku 6ontoB. OkoHYaTenbHasg 3arskka OonToBbiX
coeMHEHWW  BbINOMHAETCHA  HEeNocpeACTBEHHO  Nepea  rMapaBiM4EeCKUM
UCNbITAHNEM CUCTEMBbI.
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8 UCMbITAHUE U COAYA TPYBOMNPOBOOOB B
IKCMNYATALIUIO

8.1 CornacHo CHulM 3.05.04 HanopHble © 6e3HanopHble  TpybonpoBoabl
BOJOCHA0OXeHUS W KaHanu3aLWW _UCMbITbIBAOT Ha MPOYHOCTb W MIOTHOCTb
(repMETUYHOCTb) MAPABAMYECKMM WIN _NHEBMAaTUYECKMM CNocoboM ABaxabl
(npeaBapuUTenbHOE U OKOHYaTEeNbHOE).

8.2 lMpenBaputenbHoe uchnbiTarenbHoe (M36bITOMHOE) IMapaBnMYeckoe AaBneHve
NpU UCMbITAHUA Ha MPOYHOCTb, BbIMOMHAEMOE [0 3aChINKN TPaHLIen U YCTaHOBKU
apmaTtypbl (TMOpPaHTOB, NPeaoXPaHUTENbHbIX KNanaHoB, BaAHTY30B)., JOIMKHO ObiTh
paBHO pacyeTHOMY paboyemy AaBNEeHUD, YMHOXEHHOMY Ha kKoaddwmuimeHT 1.5.

8.3 OkoHYaTenbHoe UcMbITaTeNnbHOe MAapaBIMYEeCcKoe AaBieHUE MPU UCMIbITAHUAX
Ha NJIOTHOCTb, BbINOMHAEMbIX MOCHE 3aCbINKN TPaHLLIEN U 3aBepLLIEHUS Bcex paboT
Ha [aHHOM  y4yacTke TpybonpoBoga, HO [0  YCTAHOBKW  MOPAHTOB,
NpeaoxpaHUTENbHbIX KNanaHoB U BaHTY30B, BMECTO KOTOPbIX HA BPEMS UCTbITaHUA
YyCTaHaBNMBAIOT 3arnyLKWN, A0/PKHO OblTb PAaBHO pacyeTHOMY paboyeMy AaBEHUIO,
YMHOXEHHOMY Ha KoaddmumneHT 1.3.

8.4 [lo npoBedeHuUss UCObITaHUS HaMopHbIX TpyOONpoBOAOB C pacTpyOHbIMU
COEAVHEHUSAMWU C VIIIOTHUTENbHbIMU KOorbLlaMW MO _TopLiamM Tpybonposoaa U Ha
0TBOAAax HE0OX0AMMO YCTpanBaTb BPEMEHHbLIE UMW NOCTOAHHbLIE YIOPbI.

8.5 [penBaputenbHoOe mMapaBIMYECKOE UCMObITAHWE HAMNOPHbIX TpybonpoBoaos
crieayeTt Npov3BOAUTb B CrieaVIioLIeM NopsaaKe:

- TpyOonpoBoa 3anoNHNTL BOAOW U BblAepXaTb 0e3 fAaBneHus B TeYeHune 2 Y;

- B TpybonpoBoe co3faaTb UCMbiTaTeNbHOE AaBneHve U NoaaepxuBaTb ero B
Teyenme 0.5 v;

-_uUcnblTateNlbHOe [aBfeHVe CHU3UTb [0 PacYeTHOro M NPOW3BECTU OCMOTP
Tpybonposoaa.

Bbioepxka Tpybonposoaa noa paboyrm gaBleHUMEM NPOU3BOAUTCHA HE MeHee
0.5 4. Beuay aedopmaunmn obonoykm Tpybonposoaa Heob6xoanmMo noaaepxuBaTthb B
TpybonpoBoae wucnbiTarensHoe wmnm paboyee OaBneHve noakavykow BOAbl A0
NonHown ctabunmsaummn.

TpybonpoBoa cuMTaeTcs BblAEPXaBLUIMM MpeaBapuUTenibHOe mapaBimMyeckoe
UCMObITaHNEe, €eCNN MOoA4 MUCMbITaTeNbHbIM AaBNeHneM He OOHapy»KeHO pa3pbiBOB
Tpy® WM CTLIKOB M COeAMHUTENbHbIX AeTanen, a nog paboyunm gaBrneHUeEM He
OOHapyKeHO BUANMbIX YTEYEK BOAbI.

8.6 OkoHYyaTenbHoe rmapaBnMyeckoe UCMbiTaHWe Ha MIOTHOCTb MPOBOAUTCHA B
creayouiemM nopsake:

- B TpybonpoBoae crneayer co3aartb AaBMEHUE, PABHOE pacYeTHOMY paboyemy
OaBIEeHN0, U noaaepxmBatb ero 2 Y: npy nageHun gasneHus Ha 0,02 MlMa
NPON3BOANTCS NoAKaYKa BOAbI;

- AaBfeHne NoAHNMAIT A0 YPOBHA UCMbITATENbHOrO 3a nepuoa He 6onee 10 MUH u
NoaAEepXMBaOT ero B Te4eHue 2 Y.

TpybonpoBoa cuMTaeTCcs BblAEpXaBLUMM OKOHYAaTENbHOe rmapaBiMyeckoe
ucobiTaHne, ecnvM  dakTMyeckass yTeyka Boabl M3 TpybonpoBoaa  npwu
ncnblTaTeNbHOM AaBMNEHUM HE NPEBbILLIAET 3HAaYEeHUN, YKa3aHHbIX B Tadnuue 5.
Tabmmua 5 - [lonyctumas yredka BoAbl HA y4acTke TpydonpoBoaa ANMMHON 1 KM
NPU OKOHYAaTENMbHbIX UCTbITAHUAX HA TePMETUMHOCTb
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HapyxHbln guameTp
Tpyb, Mm

Honyctumas yteuka, n/MuH, ons Tpyo

C Hepa3beEMHbIMU

c pacTpyOHbIMK

(cBapHbIMK,  KNeeBbIMW) || cOegUHEHNSIMUA Ha
coefMHEHUsIMU YNNOTHUTENbHBIX KOMbLLax

63-75 0,2-0,24 0,3-0,5

90-110 0,26-0,28 0,6-0,7

125-140 0,35-0,38 0,9-0,95

160-180 0,42-0,6 1,05-1,2

200 0,56 1,4

250 0,7 1,55

280 0,8 1,6

315 0,85 1,7

355 0,9 1,8

400-450 1,1-0,5 1,95-2,1

500-560 1,1-1,15 2,2-2,3

630 1,2 2,4

710 1,3 2,55

800 1,35 2,70




900 1,45 2,90

1000 1,5 3,0

1200 1,6 3,0

8.7 TwapaBnM4YecKkmMe UCMbITAHUS  CaMOTEYHbIX  KaHanM3aLMOHHbIX  CEeTEeWn
BbINOMHAT MNOCMe 3aBeplieHnst Mapou3onsLIMOHHbIX PaboT B konodllax B [Ba
oTana: 6e3 konoAdLeB (npegBapuUTenbHOE) WM COBMECTHO € Konojliamu
(OKOHYaTenbHoe).

8.8 OkoH4aTenbHoe WuchblTaHve TpybonpoBoga KaHanv3auuM COBMECTHO C
kofioguamu npounssoaar cornacHo CHul 3.05.04.

8.9 napasnuyeckue UcnbiTaHugd CUCTEM U3 NONMUMEPHbIX MaTtepuarnoBs BHYTPEHHUX
TpybOonpoBOOOB NMPOBOAAT NPU MNONOKUTENLHOW TeMnepaType okpyxalLlen cpebl
He paHee, YyeM Yepe3 24 4 nocrne BblINoNHEeHNd NocnegHero CBapHoOro M Kneesoro

coeanHEHNA.

8.10 'mapaBnnyeckme NcnblTaHUs CUCTEM BHYTPEHHNX BOAOCTOKOB OCYLLECTBAAOT
NyTEM 3anoSiHEHUS MX BOJOW Ha BCH BbICOTY CTOSKOB. MCOblTaHWA NpPOBOAAT
Nocre HapyXHOro ocMoTpa TpybonpoBOOOB WM YCTPaHEHWUS BUOAMMbIX AE(EKTOB.
(maopaBnnMyeckoe UcibiTaHNE CKIIEEHHbIX TPYOONPOBOAOB HAYNHAKOT HE paHee, YeMm
yepe3 24 4 nocrne BbINOMHEHUA NocreaHero coeavHeHusi. Cuctema BOOOCTOKOB
CUYMNTAETCHA BblAEPXaBLIEN WCMbITAHWE, ecnn Nno ucrtedeHun 20 MUH Nocne ee
HaNoMHEHWA NPW HapPY>KHOM OCMOTpe TpybonpoBOAOB He OBHapyXeHO Teyn wunm
Apyrimx 1edeKkToB N YPOBEHb BOAbl B CTOAKAX HE MOHU3WUIICS.

8.11 MNHeBMaTM4YeECKME NCObITaHMA TPYOONPOBOAOB, BbIMNOMNHEHHbBIX U3 NOMMEPHbIX
MaTepuarnoB, NPon3BOAAT NPU HA3EMHOW N HAA3EMHOW UX NPOKNaaKe B cneayioLimx
clyyasax: TemrnepaTtypa oKpyxawoulero Bosayxa Hwke 0 °C: npuvMmeHeHve BoAbl
HeagonMyCTUMO MO TEXHUYECKUM NpuYMHaM; Boaa B HEOOXOAMMOM ANA WUCMbITaHUN
KONMYecTBe OTCYTCTBYET.

[Mopsaaok MHEBMATUYECKUX UCMbITAHUA TpybonpoBOAOB U3 NOMMMEPHbIX
MartepuanoB u TpeboBaHust 6e30MacHOCTU MNPU UCMObITAHUAX YCTaHABIMBAKOTCA

NPOEKTOM.
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8.12 [pegBapuTenbHble U OKOHYaATEMbHbIE  UCMbITAHUS  CaMOTEYHbIX
KaHanM3auMoHHbIX ceTen u3 Tpyb 6onbLlIoro anamerpa AonyckaeTcs Npou3BoauTb
nHeBMaTu4Yeckmm _cnocobom. [pegBaputenbHble  UCObITaHUs  NPoBOAAT 40
OKOHYaTEeNbHOW 3aCbINKW TPaHLLIEN (CBAPHbIE COEAVNHEHUSA TPYHTOM HE 3achinakoT).
NcnbiTatensHoe gaBneHve cxaroro Bosayxa, pasHoe 0,05 MMa, nooaepxvsaiot B
TpybonpoBoae B TeyeHre 15 muH. [pn 5TOM OCMaTpUBaKOT CBAapHbIE, KNEEeBble U
ApYrve CTbIKM U BbIABNASKOT HEMNMOTHOCTU MO 3BYKY MPOCAYMBAIOLLIErOCs BO3ayxa, Mo
ny3bipsaM, 06pa3yllmMMcs B MeCcTax YTEYKM BO34yXa 4Yepe3 CTbIKOBbIEe
COEVNHEHUS, MOKPbITbIE MblIIbHOW 3MYIbCUEN.

OkoHYyaTenbHble UCObITAHUA MHEBMATUYECKMM _CNOCOOOM MPOBOAAT _MNpU
YPOBHE [PYHTOBbLIX BOA Had Tpybol B cepeduHe UCMbITyeMoro Tpybonposoda
MeHee 2.5 M. OkoHYaTeNnbHbIM _MNHEBMATUYECKMM UCMObITAHUSAM _NOOABEpPratT
y4acTkm anmHon 20-100 m, Npm 3TOM Nepenaa Mexay Hambonee BbICOKOW U HU3KOM
TOYKaMu _TpybonpoBoaa He [OorpkeH npeBblwatb 2.5 M.  [NHeBmMaTtuydeckue
ncnblTaHUsa NpoBoAaT Yepe3 48 4 nocne 3acbinku Tpydonposoaa. VcnbitaTtensHoe
n30bITOYHOE AaBEHNE CXATOro BO3ayxa ykasaHo B Tabnumue 6.

Tabnumua 6 - VcnbiTatensHoe AaBlieHUEe CXXaToro Bo34yxa Mpu nHeBMaTuyYecKoM
MCNbITaHUN CaMOTE4YHbIX KaHanM3aunoHHbIX TpybonpoBoaoB

YpoBeHb rpyHTOBbIX || icnbiTaTensHoe fasneHve, Mla Mepenapg

Boak OT ocu AaBrieHunA,

Tpybonposoaa, M »-p, Mla
n36bITOYHOE

KOHe4YHoe 2
Ha4varnbHoe #

2 =0 0,01 0,007 0,003
0<k <05 0,0155 0,0124 0,0031
0.5<k < 1 0,021 0,0177 0,0033
1<h<15 0,0265 0,0231 0,0034
1,5<h <2 0,032 0,0284 0,0036

2<h<25 0,0375 0,0338 0,0037




8.13 [pvemky B akcnayaTtauuwo TpybonpoBogoB HeobxoauMO NpoBOAMTb,
PYKOBOACTBYSACb OCHOBHbIMW nonoxeHmnamm CHul 3.01.04, a takxke CHull 3.05.04.
[Mpy wuncnbiTaHun TPYOONPOBOAOB BOAOCHAOXEHUA W HAMNOPHOW KaHanu3auum W
caadve Mx B 3KcnyaTaLmio JOmKHbI COCTaBMAATbLCA:

- _aKTbl Ha CKpbiTble paboTbl (N0 OCHOBAHMIO, OMOpPaM W CTPOUTENbHbIM
KOHCTPYKLIMAM Ha TpybonpoBoaax u 1.4.);

- aKTbl HApPYXHOTO OCMOTpa TPYOONpOBOAOB 1 3MEMEHTOB (Y3MOB, KOMOALEB U

- aKTbl UCMbITAHUA HA NPOYHOCTb U MNOTHOCTb TPYOONPOBOAOB;

- aKTbl HA NPOMbIBKY 1 A€3MHAEKLINI0 BOAONPOBOAOB;

- YCTAaHOBJIEHNE COOTBETCTBUSA BbIMNOMHEHHbIX PAOOT NPOEKTY:

- aKTbl BXOIHOIO KOHTPOMS Ka4yeCcTBa TPYO M coeaMHUTENbHbIX AeTanewn.

8.14 Kpome npueMKW CKpbITbIX pPaboT M NpPOBEPKM aKTOB UCMbITAHUS
TpyOONpOBOAOB HA MNMOTHOCTb W HAPYXHOrO OCMOTpa, npueMka 6e3HanopHbIX
TPYyOONPOBOAOB [A0IPKHA COMPOBOXAATLCA NPOBEPKON NPAMONMMHENHOCTU, a TaKxe
WHCTPYMEHTaNbLHON NPOBEPKOW NOTKOB B KOMOALIAX.

[Mpn npuemke BHYTPEHHWX BOAOMNPOBOAOB [OOMNOMHUTENLHO NPOU3BOAUTCSA
NpoBepKa NacnopToB UK CEPTUDIMKATOB Ha NONIMMEpPHbIE TPYObl, COEANHUTENbHbIE
aetann u apMmarypy.

9 TEXHUKA BE3ONACHOCTHU MNP MOHTAXE
TPYB U3 MNONMMEPHbLIX MATEPUAIIOB

9.1 O6ume TpeboBaHUS TEXHWKU BesonacHocTW ykasanbl B CHul lI-41} | kpome
TOro, cneayeT BbINONHATb TPeboBaHUSA HACTOSALLEro pasaena.

1Y _Ha Ttepputopun Poccuiickoin  denepaimm [OOKYMEHT He [elcTBYeT.
Henctytor [OCT P 12.3.048-2002 B 4actn n.9.26. CHul1 12-03-01 "Be3onacHOCTb
Tpyda B cTpoutenscrtee. Yactb 1. Obume TpeboBanHma” B yactu pasg.i1-7, CHull
12-04-2002 "Bes3onacHOCTb Tpyaa B cTpouTensctBe. Yactb 2. CrtpoutensHoe
npon3BoACTBO"B YacTu pasgenoB 8-18. 3aecb 1 ganee no TekcTty. - MNpumeyanve
N3roToBuTENa 6a3bl AaHHbIX.

9.2 Heob6x0QMMO NPOBOAUTb OCMOTP W KOHTPOSb CBapo4HOro obopynoBaHus. a
TaKkke M30NaUUW  SNEKTPONPOBOAOK, PaBOThbl YCTPOWCTB ANA  MEXaHU4EeCKOW
06paboTKM _KOHUOB M TOpuoB TpyD. Pesynbratbl NPOBEPKU  AOSKHbI
COOTBETCTBOBATb NACNOPTHbIM AaHHbIM HA 000PYy10BaHME.

9.3 TexHn4yeckur oCMOTp clieaveT NMpoM3BoaUTbL HE pexe, YeEM OOMH pa3 B MEcsL, C
perucTpaLmven pesynbTaTtoB NPOBEPKU B XXypHane nponssoacrea pabor.

9.4 3HayeHua NapaMeTpoB PEXMMOB CBapKW AOIPKHblI OTBeYaTb TpeboBaHWsAM
TEXHOMOMMYECKUX HOPM 514 KaKA0ro Buaa nosimmepa.

95 K npou3BOACTBY CBapPOYHO-MOHTaXHbIX paboT  npu  CTPOUTENLCTBE
TPYyOONPOBOAOB M3 MOMMMEPHbLIX  MaTepuarnoB  [OOMNYCKaKTCA  CBApPLUMKMU,
npowlequme TEOPEeTUYECKOe W MpakTuyeckoe obyyeHne Mo  chneumansHom
nporpamMme 1 CBapuBLLIME KOHTPOMbHbIE CTbIKK MO CNeLuansHOW nporpaMmMe.
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9.6 Tpybbl B npoLlecce XpaHEHNA N MOHTaXa He BblAENAT B OKPYKAIOLLYI cpeay
TOKCUYHbIX BELIECTB W He OKa3blBalT BAUAHUA HA OpraHvMaMm 4YeroBeka npu
HenocpeacTBEHHOM KOHTakTe. Pabota ¢ Tpybamu He Tpebyer ocobbix Mep
©e3onacHoCTH.

9.7 MNpn pabore c Tpybamu cnegyeT cobnogaTtb NpaBuia  NOXapHOU
©esonacHocTW. B crnydyae BO3HMKHOBEHUS No)apa M 3aropaHuvs Tpyb ux creayet
TYUMTb MoObIMX cpeacTBaMu NOXapoTylieHnd. [pn TyLIEeHUN OrHS OT 3aropaHus
Tpy® B CKNaAcCKMX NOMELIEHUAX creayeT NPUMEHATb NPOTUBOrasbl C UIILTPOM
Mapku "B" unn unbTpytoume npotueorasbl.

9.8 [ugpaBnMyeckue U MHEeBMaTUYECKME UCNbITaHUd TpyOonpoBOOOB cheaver
NPOM3BOAUTbL MNOCME WX HAOEXHOro 3aKpenneHns U YCTPOMUCTBA YMNOPOB MO WX
KOHLILaM M Ha NOBOPOTAaXx.

9.9 lMNpu MOHTaXe 1 UCNbITaHUAX TPYOONPOBOAOB 3aNPELLAETCA NPUCIIOHATL K HUM
NEeCTHUUbI U CTPEMSHKW, X0OUTb NOo Tpybonposoay. 3anpewaerca 06CTykKuBaThb
TPYObl MOJMIOTKOM WIIM OTTAIMBATb WX OT CTEHOK TPaHLIEW WU CTPOUTEMbHbIX
KOHCTPYKLIVN.

10 TPAHCNOPTUPOBAHUE U XPAHEHUE
TPYB U3 NONMMEPHbLIX MATEPUAIIOB

10.1 MNonumepHble TPpyObl U coeanHUTENbHbIE AeTanu MOIryT TPaHCNoOpPTMPOBaTbLCS
nobbiM_BMOOM TpaHCNOPTa B COOTBETCTBMM C NpaBUIaMU _NEPEBO3KU PY30B,
TEXHUYECKUMM _YCIIOBUAMU MOIPY3KU U _KPEenmneHus rpy3oB, AEUCTBYIOLUMMU Ha
JAaHHOM BMOE TpaHCNOpTa, U TEXHUYECKUMU TpeboBaHMsaMM MOCTaBLUMKA NpPU
ycrnoBun obecnevyeHns Mep no npeaynpexaeHuto MexaHUYecKMx MoBpeXaeHUn
rpy3a. Bce paboTbl, CBA3aHHbIE C TPAHCMNOPTUPOBKOW, crneayeTr NpoBOAUTbL MNpu
TeMnepaType OKPVKAKLLEro BO34yXa HE HWKEe YKa3aHHOW B COOTBETCTBYIOLLUMX
HOPMAaTUBHbIX JOKYMEHTaX.

10.2 TpyObl M3 NOMUMEPHbLIX MaTepuanoB PEKOMEHAYETCA XPaHUTb U NEPEBO3UTb
HaMOTaHHbIMU B OYXTbl UMW Ha KaTYLUKW, OTAENbHbIMU YNaKOBKaMU B MNaYKU WU
otaensHbiMn Tpybammn 60MbLIoro aAnamMeTpa B COOTBETCTBUM C HOPMATUBHBLIMU
JOKYMEHTaMM Ha UX U3rOTOBMEHUE.

10.3 lNpu norpy3ke n pasrpy3ke Tpyd v geranen, ocoDEeHHO Npu OTpULIaTENbHbIX
TeMnepartypax Bo3gyxa n remneparypax, 0Jmskux K Hyn, Heobxoammo cobnoaaTtb
OCTOPOXHOCTb AN UCKMIOYEHNS YAAPOB U MEXaHUYECKUX MOBPEXOEHUN.

10.4 IMNpu xpaHeHn Tpyb Ha cknagax JOoSPKkHbI CobnaaTbCs YCNOBUS, YKa3aHHbIe B
HOPMAaTMUBHbIX OOKYMEHTax, Mpu 9TOM BblcoTa LiTabena Tpyd He [oIpkHa
npesblllaTb 3 M.

XpaHeHne TpyD., HAMOTAHHbIX Ha KaTYLIKW, [A0MNYCKAeTCA TOMbKO B
BepPTUKaNbHOM MOMNOXEHUMN.

XpaHeHne CoeauHUTENbHbIX AeTanen AOIMKHO OCVYLIECTBAATLCA TOMbKO B
yNakoOBaHHOM BuAeE.

Heobxoamumo obecnevyntb COXpaHHOCTb TPYO M coeauHUTENbHbIX AeTanen ot
MEXaHN4YeCcKMx NoBpexaeHnn, AedopmMaLni, nonagaHna Ha HUX HedpTenpoayKTOB U
YKMPOB, 3aCOPEHNSA BHYTPEHHUX MOBEPXHOCTEN, OBJTY4EHNSA CONHEYHbLIMMU TyYaMMU.

10.5 B nepuoa MOHTaXa CpPOK XpaHeHusa Tpyd U aetanem Ha CTpouUTENbHOMN
nJowaaKe JOmKeH OblTb MUHUMAIbHbLIM.




NMPUIOXEHUE A. KNTACCUDPUKALIUA TPYB U3
NONMMEPHbLIX MATEPUANIOB

OPUNOXEHNE A

[nsa HanopHbIX Tpy® AEeNCcTBYOLIME HOPMATUBHBLIE LOKYMEHTbLI YCTaHaBNMBAOT
COOTHOLLIEHNE MeXay HapyXHbIM _AMaMETPOM W TOMMHOW CTEeHKM Tpyd B
3aBUCUMOCTM OT MakcumarnbHoro paboyvero aaenenus: 0,.25; 0.32: 0.4: 0.6; 1: 1.6: 2;
2.5 MlMa no dopmyne

2[.'.7.‘:'-‘
0

R, (A1)
H

roe P - MakcumarnsHoe pabodee gasneHve (MOP), MMa;

L}, - HapyHbIn AnameTp Tpybonposoaa. M;
5 _- TONWMHA CTEHKM Tpybonposoaa, M:;

[a] - pacyeTHad NPoO4HOCTb 13 YCMOBUA ANUTENbHOW NpodYHocTH, MMa.

B npuHATON B HAcTOsLLIEe BpeMs MEXAYHapOAHOW KnaccudmKaLnum MapkupoBka
Tpy6 npomsBoauTcs no cepuam "S" n ctangaptTHomy oTHoweHuto "SDR", 3Ha4yeHus
KOTOpPbIX OnpeaenstoTcsa no dopmynam:

SOE -1 0
S=——: SDR=—2_ (A.2, A.3)
by
MakcumansHoe paboyee gasneHue cesasaHo ¢ "S" 1 "SDR" oTHoLleHWeEM
P 2AMES Ad
c(SDR -1+ (Ad)

roe AMEY - MMHUManbHaa AnMTenbHas NpoYHocTb, Ma;
¢ _- KO3(hMLIMEHT 3anaca NPOYHOCTU, YCTAHABIMBAETCA ANS KaKAoro Buaa
Marepuana v OIPKEH NPUBOANTLCS B COOTBETCTBYIOLLIMX CBOAAX NPaBUI.
KaHann3auunoHHble  Tpybbl NoApas3aenstoTca  Ha  KAacChl MO KOMbLIEBOW

xecTkocTtun &y . kMa

3
_El:l = 1

LY T

(A5)



roe Zp_- Moaynb ynpyroctv Matepvana, kia;

&y - CPEOHUIA NAaMETP CEeYEHMs TPYObl, M;
£ - koadbdmumeHT [NyaccoHa maTtepuana Tpyobl.

NOpu Gp<2500 Tpyba cuutaetca "HexecTkon", npu Ty =_ 2500-5000 -

"nonyxectkon", npu y =5000-10000 - "xkecTkon".

OCHOBHblE MOKasaTenn CBOWCTB HEKOTOPbIX MOMAMMEPHbLIX MaTepuanoB Tpyo
npuBenexbl B Tabnmue A.1.
Tabmmua A1 - Pu3MKo-MexaHUYECKME MOoKa3aTenu HEeKOTOPbIX MNONUMEPHbIX
MaTepuanoB, NPUMEHAEMbIX NPU NPON3BOACTBE TPyD M coeanHUTENbHbIX AeTanen
(cnpaBoYHblE AaHHbIE)




lNokasaTtenb

BennynHa nokasarena gns martepumana

nHA nBa ([MBX (MM || CwmuTein || Xropupo- || CTekno-
(MH) nonu- BaHHbIM || MracTuk
aTuneH || MNMBX

nBn || ncn
[MOTHOCTD, 0,94-10,93-(0,91- (1,4 (/0,91 |[0,93- 1,57 1,6-2,2
Hem? 0,96 |[0,94 ([0,93 0,95
Mpenen 20- ||15- [[10-12 ||50- [[25- |/18-26 50-55 40-200*
TeKy4yecTu 25 18 56 28
npu
pPacTsHKEHWM,
MMa
Y anvHeHve 800 ({800 ({600 50 >200|(200-500 || 70-120 0,4-1,4
npu paspbiBe,
%
Moaynb 800 | 600 [{200 3000 {| 1200 || 550-800 || 2900 5000-
ynpyrocTu, 25000**
Ml a
KoadbdpmumeHT || 2 2 2 0,7 |11,5 | 1,214 |0,62 0,18-0,3
TennoBoro
NMHENHOro
pacLuMpeHuns,
10-4 °C-1
PacueTHas 5-6,3||5 2,5 10- ||5-6,3|/6,3 10 10-30**
NPOYHOCTb, 3,2 12,5
MMa

* Ans deHondopmanbaerngHbiX, NONM3aGUPHBIX 1 ANOKCUOHBIX CMOJT.

** B oceBOM HanpasfeHuUN.




NPUIOXEHUE b. MEPEYEHb HOPMATUBHbIX
OOKYMEHTOB

OPUNOXEHNE B

B HacToAumMX HOpMax AaHbl CCbIIKM Ha crieayloume HOpMaTUBHbBIE JOKYMEHTbI:




CHuI1

2.04.01-

85"

CHuI1

2.04.02-

84~

CHuI1

2.04.03-

85.

CHuI1

2.04.14-

88"

CHuI1

2.07.01-

89".

CHuI1

3.01.01-

85"

CHuI1

3.01.04-

87.

CHuI1

3.05.01-

85"

CHuI1

3.05.04-

85"

CHwl1 11l-4-80*.

[OCT 2930-62.

[OCT _ 18599-
83.

[OCT  29324-
2. (UCO

161/1-78)

BHyTpeHHWIA BogonpoBoa 1 kaHanm3auusi 30aHui

BonocHabxeHne. HapyxHble CETU 1 COOPYKEHUS

KaHanmsauwna. HapyxHble ceTn n coopyxeHus

TennoBas nsonaums obopyaosaHusa n TpydbonpoBogoB

papgocTponTenscTBO. [naHMpoBka M 3acTporka rOpoOLCKUX U

CernbCKUX NoceneHumn

OpraHu3aumsi CTpoUTENBHOIO NPON3BOACTBA

aneMKa B 3Kcniyataun 3aKOHYEHHbIX CTPOUTENIbCTBOM

00bekToB. OCHOBHbIE NOSIOXKEHMS

BHyTpeHHI/Ie CaHUTApPHO-TEXHNYECKNE CUCTEMDbI

HapyxHble ceTn 1 coopyxeHusi BoAOCHabXeHUst U kKaHan3awuum

TexHuka 6e3o0nacHOCTN B CTPOUTENLCTBE

Mpnbopbl nsameputensHole. Lpndbl n 3Hakn

Tpybbl HaNopHbIE U3 NONM3TUNEHA. TeXHUYEeCKne ycroBus

TpyObl 13 TepMONIacToB A58 TPAHCNOPTUPOBAHUS XUOKOCTEN.
HoMWHanbHble  HapyxHble AnamMeTpbl W HOMUHarbHbIE
nasneHus. Metpudeckas cepusi.


http://docs.cntd.ru/document/5200243
http://docs.cntd.ru/document/871001008
http://docs.cntd.ru/document/5200017
http://docs.cntd.ru/document/871001033
http://docs.cntd.ru/document/5200163
http://docs.cntd.ru/document/5200023
http://docs.cntd.ru/document/5200024
http://docs.cntd.ru/document/871001031
http://docs.cntd.ru/document/871001050
http://docs.cntd.ru/document/5200088
http://docs.cntd.ru/document/1200023381
http://docs.cntd.ru/document/1200005401
http://docs.cntd.ru/document/1200020637

NPUNOXEHUE B (cnpaBo4vHoOE).

HOMOIPAMMbI ANA ONPEAEJNIEHUA MOTEPDL
HAIMOPA B TPYBAX

OPUNOXEHNE B

(cnpaBo4HoOE)

PucyHok B.1 - Homorpamma ans onpeaneneHus notepb
Hanopa B Tpyb6ax anameTpom 6-100 mm
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PucyHok B.1 - Homorpamma ana onpegeneHus NoTepb Hanopa B Tpybax

avameTpom 6-100 mm (npu £, = 0,00002)

PucyHok B.2 - Homorpamma ansa onpeaeneHus norepb
Hanopa B Tpy6ax auametrpom 100-1200 mm
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PucyHok B.2 - Homorpamma ansa onpeneneHus noTepb Hanopa

B_Tpybax

avameTtpom 100-1200 mm (npu X, = 0,00002)

PucyHok B.3 - Homorpamma ana onpeaeneHus
nonpaBo4YHOro koaddunumeHTa ...
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PucyHok B.3 - HomorpamMma ana onpeneneHns nonpaBoYHOro kosdupuuneHTa &;

Ha TeMneparypy Boabl Npu pacyeTe Tpyd amameTtpom 6-100 Mm

PucyHok B.4 - Homorpamma ana onpeaeneHus
nonpaBoy4yHOro koadgdunumeHTa ...
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PucyHok B.4 - Homorpamma ans onpegenenvsi nonpaBoYHOrO KoaddmumeHTa &y
Ha TemnepaTypy Boabl Npu pacyete Tpy6 anamerpom 100-1200 mm

NMPUNOXEHMUE I" (cnpaBo4Hoe).
HOMOIPAMMA AONA ONPEOEJIEHUA

OUWAMETPA KAHAITUSALIMOHHOIO
TPYBOMNPOBOOA

NPUNOXXEHUE I
(cnpaBo4HOE)

PucyHok I'.1 - Homorpamma ansi onpegeneHus amamMmeTpa
KaHanusauMoHHOro Tpybonposoaa
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PucyHok .1 - Homorpamma ansa onpegeneHus aguamerpa KaHanuM3alMOHHOIo
TpydonpoBoaa

NMPUNOXEHWE 1. METOOUKA
NMPOYHOCTHOIO PACYETA
TPYBOMNPOBOOOB U3 MNOJIMMEPHbIX
MATEPUANOB MNMPU NOA3EMHOM
NPOKNALKE

OPUNOXEHNE [1

METOOWNKA  MPOYHOCTHOIO PACYETA  TPYBOMPOBOOOB N3
OONMMEPHbBIX MATEPVMANOB MPW MNOA3EMHOW MPOKMAOKE (OBLIME
OPUHLINBI)

HDO‘-IHOCTHOVI pacyet TDV6OI‘IDOBO.EI.OB N3 NOJIMMEPHbLIX MaTepunanoB, VIIOXXeHHbIX B
3emre, pekoMeHaYeTCA CBOAUTbL K COBMoaEHNI0 HEpaBEeHCTBA:
ONg HanopHbIX TPYG0oNpoBOa0B




A8 caMOTeYHbIX TpybonpoBoaoB

P % <10, (IL.2)

=

“p o

ONa ApeHaXHbIX TpydonpoBoaoB

E =
AL e (0.3)

rae < _- MakcumanbHoe 3HadyeHve aedopMalmm pacTsKeHUa Matepuana B CTeHKe
TpYObl M3-3a OBanbHOCTU NMonepeyvyHoro cevyeHnda Tpyobl noa AeNcTBUEM MPYHTOB (

¢ rp. MIa) 1 TPAHCMNOPTHbLIX HArPY3OK (g, . MMa):
- CTeNeHb PacTHKEHNA MaTepuana CTeHKM TpYObl OT BHYTPEHHEro AaBneHns
BOAbl B Tpybonposoze;

aﬁ‘: - CTeneHb CXatumnd mMmatepumana CTeHKU TDV6bI oT BO3.D.eI7ICTBVIF| BHELUHUX
Harpy3oK Ha TpybonpoBoa;

EI':'P - _npedenbHO  OOnycTMMOE —3HayYeHwe aedopmMaunm — pacTsaKeHus
MaTtepuana B CTEHKe TpyObl, Nponcxoasulen B YCAOBUAX pefiakcalmm HanpsKeHWI;

$n_-_NpeaenbHo aonycTumasn aedopmaling pacTskeHua Marteprana B CTEHKe
TpYObl B YCIIOBUSAX NON3YYECTU:;

Fop - KOSdMUMEHT 3anaca, y4uTblBaloUmin BuA Nepdopaumn B CTEHKax
TPYObl, KOTOPbIV MOXHO MPUHATL NPU KPYroBOM OTBEPCTUM B MaKOCTEHHOW Tpybe
- 2.3 KpYroBOM OTBepcTuM B cTekno- (6asanbto) nnactukoBon Tpybe - 3.0:
LLEeNeBOM _OTBEPCTUM _CO  CKPYIMEHHbIMU _yrnamu _(COOTHOLLEHME CTOPOH 8:1,

Hanpumep, 25 Ha 3) - 1.3: AnS ApYrMX  YCIOBWA  BermumHa fop  gomkHa
NPUBOANTLCHA B HOPMATUBHbIX JOKYMEHTAX.

3HayeHve <5, _MoxeT ObiTb onpeaeneHo no dopmyre

5 =4.27K, %'ﬂ; L (IL4)



roe X, _ - KO3I(dMUMEHT NocTenM [pyHTa And  U3rMbaloLmxX HanpshkeHWN,
VYUTLIBAOLMA Ka4YeCTBO VMIIOTHEHUSA, €r0 MOXHO MNPUHUMATb: NPU TLWATENbHOM
koHTpone - 0.75. npu nepunoanyeckom koHtpone - 1.0, Npu OTCYTCTBUN KOHTPONS -
1.5;

Koy _- K03dPMLIMEHT 3anaca Ha OBalbHOCTb MOMEPEYHOro cevyeHus Tpyobl,
npuHMMaeTcs paBHbiM: 1.0 - ANS HANOPHbIX U CaMOTEeYHbIX TPyOonpoBoaoB U 2 -
A9 ApEeHaXHbIX TPYOonpoBoaOB:

‘} _- OTHOCUTENbHOE YKOPOYEHWEe BEePTUKaNbHOIO AvameTpa Tpybbl B rpyHTE,
YCTaHaBMBAETCA Kak NpeaensHO A0NYyCTUMOE 3Ha4YEHne

Po= R (0.5)

roe ‘Ifrp - OTHOCUTENbHOE VKOpOYeHMe BepTUKanbHOro avamerpa Tpyobl non
OENCTBUEM IPYHTOBOW Harpys3Kku;

¥, - To Xe, noa aeicTBUEM TPAHCMNOPTHBIX HArPY3oK;

- OTHOCUTENbHOE YKOpOYeHWe BepTMKanbHOro AnameTrpa  Tpybbl,
obpasoBaBLLleecs B NMPoLLEecce CKIaaMpoBaHUs, TPAHCNOPTUPOBKN U MOHTaxa. Ero
MOXHO NPUBIIVXKEHHO NpuHUMaTbL no Tadbnuue A.1.

Tabnvua 1.1
KonbLiesas *ecTkocTb “¥,; MpY CTeneHn ynnoTHeHNs rpyHTa
Ty obornoyek TpyGbl,
Ma

po 0,85 0,85-0,95 oonee 0,95

[o 276000 0,06 0,04 0,03
276000-290000 0,04 0,03 0,02
BonbLue 290000 0,02 0,02 0,01

KX,
R e -
&0 rprp




rne £, - KO3MOULIMEHT, YYUTbIBAIOLLIMI 3ana3blBaHNe OBarNbHOCTU NONEPEYHOro
cevyeHnsa TpyObl BO BpPEMEHUM W 3aBUCSALUMW OT TuMA T[PYHTA, CTENEHW ero
YAMOTHEHUS,  TMAPOreonorM4eckmnx  YCroBUA, TEOMETPUN  TPaHLLIEN, MOXET
npuHMMaThb 3Havyenus ot 1 oo 1.5;

K- koadmUmeHT nporvba, YyYuTbIBaOWMN Ka4eCTBO MOArOTOBKM JOXa U
VMMOTHEHUS, MOXHO MNPUHMMATb: Npu  TwaTternbHoM KoHTporne - 0,09, npwu
nepmoagmndeckom - 0,11, npm 6eckoHTpONbLHOM BegeHun pabot - 0,13;

Krp - KO3DMDOULIMEHT, YIUTbIBAKLLUY BNUGHUE MPYHTA 3achbINKX HA 0BallbHOCTb
nonepe4yHoro cevyeHns Tpyoonposoaa, MOXKHO NpUHATL paBHbIM 0.06:;

£ - Moaynb fechopmaLIm TPYHTa B Nadyxax TpaHileu, Mia;

£ 4 - KOOS(PIMLINEHT, YYUTbIBAIOLLMIA BINAHWE KOMbLIEBOW XECTKOCTM OBOMOYKM
TpyObl Ha OBanbHOCTbL NONEPEYHOro ceveHusd TpybonpoBoaa, MOXHO MPUHUMATb
paBHbiM 0,15;

Irp = o, 4.7

roe ¥ - yoenbHbIn Bec rpyHTa, Him3

Ay _- rny6uHa 3ackinku TpyGonpoBosa, cuuTas OT NOBEPXHOCTU 3eMIn [0
YPOBHS rOPU3OHTANBbHOIO ANameTpa, M;

(¥ - KpaTKOBpEMEeHHas KorblLieBasi XECTKOCTb 060104kM Tpyobl, MMa;

3 =53,?( i (0.8)

1- 2 D-s) *

roe EEI - KpPaTKOBPEMEHHbIW MOAYMb YNPYrocTWU MpW pPacTsXeHun maTtepuana

Tpy6bl, MMa;
{ - MOMEHT MHEPLUN ceYeHUs TpyObl HA €OUHULLY OJIMHbI, onpeaensemMblii no

@mene

oy (0.9)

A - koaddmumeHT [lyaccoHa matepuana Tpyobl, NpUBOANTCA B HOPMaTMUBHOMN
OOKYMEHTaLUW;

K}rfi"T
oK _._
KO+ KTPHETP

T

(4.10)



roe KF - KO3(hDULIMEHT YNNOTHEHWUS TPYHTA;

¢ _- TPAHCMOPTHasA Harpyska, MpMHMMaeMas No CMpaBOYHbIM AaHHbIM A0S
YCEHWUYHOro, KONECHOro 1 Apyroro TpaHcnopta, Mra:

# _- KOODULIMEHT, YIUTbIBaKOLWMIA NYOUHY 3ano)eHus Tpybonposoga, npu A
<1 x#=0,5;

K g - KO3(IMLINEHT, YYMTbIBAIOLIMIA MPOLLECC OKPYIMEHUS OBanM30BaHHOMN
TpyObI No4 AeNcTBUEM BHYTPEHHEro JaBneHusa Boabl B Bogonposoae (£, MIa)

1

T 2Pl ¥ an
rae 4. - CyMMapHaga BHeLWHAs Harpyska Ha Tpybonposoa, MMa;
Ie ~drp T drL (0.12)
=t 2 13
T (4.13)
F il
o8 @)
oy L]
PP g E - (4.15)
T 3

rie ) _- KpaTKOBPEMEHHasa pacyeTHas MPOYHOCTb MPWU PaCTSHKEHWUW MaTepuana
TpY6bI, Ma;
By, B - KpaTKO- W [ONrOBPEMEHHOE 3HAYEHWS MOAYMsSl YNpPYrocTu Mpw

pacTaXeHnn matepumana TDV6bI Ha KOHeL CpoKa CJ'IV)K6bI Kcnnyarauunn
Tpybonposoaa, MMa.

.'.'I"D
) =
i = (0.16)
EEIK3
rge KS - KOS(bdDVlLlVleHT 3anaca, aOoimkeH npuBoAnTbCA B HOPMATUBHBLIX
OOKYMEHTax.

Ecnu B pesynbrate pac4yeToB 3HaYeHWe NeBOV YacTu Bbipaxenuna ([0.1) bynet
Gombwe 1, TO cnegyeTr MNOBTOPUTH pacyeTbl Npuv  APYrnx XapakTepucTukax
MaTtepuvana Tpyd unm yknaakm Tpybonposoaa.

[Janee npoBepsoT YCTOMYMBOCTbL OOOMOYKM TPYyObl NPOTUB OENCTBUS

CoMeTaHWd Harpy3okK: AN HanoOpHbIX CEeTeN - TPYHTOBbLIE U TPAHCMHOPTHbIE e, OT

[PYHTOBbIX BOA, {J». @ Takke BO3MOXHOIO BO3HWKHOBEHWS BakyyMma (fp.. B

TpybonpoBoae, ANA CaMOTEYHbIX CETEN - ‘E"rp e Qrsq ONa OpeHaXHbIX ceTen - C
Mcnosrnb3oBaHNEM BblpaXkeHNA




R i i P
5 £ 2I:‘?n: + +QBELK)-’— 0.17)
KSF
roe Kyr - KO9(hdMLMEHT, VYUTbIBAKOLWMA BIUGHWE 3acbIiNKWM  TPYHTaA Ha

YCTOMYMBOCTb OBOMOYKN, MOXHO NPUHATL 0.5, @ ANA COOTHOWEHUA (. : gp=4:1 -
paBHbiM 0,07;

K 5= KO3(DDMNUMNEHT, YYWTbIBAIOLWMIA OBaNbHOCTb MOMNEPEYHOro CeYeHms
Tpy6onpoBoaa, npy 0 £ M & 0,05 K =1-0,7%;

Ksy - KOSMIMLIMEHT 3anaca Ha YCTOMYMBOCTbL OOOMOYKM Ha [EeNCTBUE
BHELLHUX HArpy30K, MOXXHO MPUHATb paBHbIM 3;

G, __ - [OnurenbHas KONbLEBas XeCTKOCTb 06onoyky Tpybbl, MMa,
onpenensieTca no gopmyrne

3
44758
B r.[S]__ (0.18)

i Ll = I.d'-'g) D-s

[Mpumep pacyema Ha  MPOYHOCMb  [10O3eMHO20  KaHaiu3auyuUoHHO20
mpy6orposoda

JaHo. Tpybbl ¢ HapyxHbiM anametpom 1200 mm, MH[. cpeaHenerkoro tuna ¢
TONUWMHOW _CcTeHkM £=46.2 MM (TOCT 18599) yknaabiBaloTCcs B TpaHLIE Ha

rny6uHy HTP =5 M B CE€TM CaMOTEeYHOM KaHanmM3auuu. B ycroBmsax cTpontenscrea
MO MOBEPXHOCTM Had TpybonpoBOOAOM BO3MOXHO MEPEMELLEHME TSKENOro

TpaHcnopTa ¢ AaBfieHnemM Ha rpyHT g, =0.01 Mla. BbicoTta rpyHTOBbIX BOA - 1 M OT
NnoBepxHOCTU 3emnn. TpebyeTtca nogobpaTb rPYHT AJIS 3aCbINKW.
Pewenne. [Ona 3acbiNKKM _Ha MECTEe CTPOUTENbLCTBA MNPUHMMAEM [PYHT C

yaernbHbIM BecoM #=18 kKH/MZ . 3HayeHus1 KpaTKO- M OOMroBpeEMEHHOro Moaynem

ynpyroctv MHA - £;=800 MMa n &, =200 MMa.

1. Onpenensem rpyHTOBYIO HArpy3Ky ry = #7 p, =18-5=90 kH/M2=0.09 MMa.

2. Onpepensem obLuyto Harpysky @ = ¢rp +¢1=0,09+0,01=0,1 Mla

3. OnpenensgeM KpaTKOBPEMEHHYIO KOJbLIEBYHO XECTKOCTb 000Mo4YkM TpybObl No

(0.8.4.9)

3
Gy =53728[ £ | - 537200 202
12| D

3
i = 0,204 _Ma.
12 | 1200

4. OnpegensemM OTHOCUTENbLHOE YKOPOYEHUE BEPTUKANbLHOIO AMamMeTpa TpyObl noa

[eNCTBMEM rPYHTOBOW Harpy3ku no ([.6) npu & . =1

KoxXewrp _ 111,25:0,11:0,09

Yoy = = 0,037
KapGo+ KBy 0150204 +0,06:5
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unn 3,7%

npuHumaem X - kak cpegHee 3HaYyeHue, paBHbIM 1,25;

., - C y4eTOM Neproan4ecKoro KOHTpons paBHbim 0,11;

K, - paBHbim 0.15;

£ - paBHbIM 0,06;

Erp - paBHbIM 5 MlMa (ansa cpeaHux ycrnosum).

5. OnpenensieM YKOpoOYMEHME BepTUKanbHOro AnamMeTrpa Tpybbl noa OencTBUEM
TpaHCnopTHOW Harpy3ku no (4.10)

B Koae 1-0,11-0,01

¥ = =
T OEGy+KnE, 015:0204+0,0615

= 0,003

mnm 0,3%.

6. OnpegensieM OTHOCUTENbHOE YKOPOYEHME BEPTUKANBLHOIO AMaMeTpa TpyObl no

(0.5). npuHse ¥, =2% (ana & >0,29 MMa n cTeneny ynnotHeHus rpyHTa 0,85-0,95
no tabnuue [1.1)

W= Y, 37403+ 2=6%

7. OnpegenseM MakcuManbHOe 3HaYeHWe CTEeNeHW PacTshkeHua MaTtepuana B
CTeHke TpybObl M3-3a OBaNbHOCTU MOMEPEYHOro ceuveHus Tpybonposoaa noa

aencTeuem Harpy3ok no (0.4) npu X =1m

Kop =1;

46’3 0,06-1=0,01

=
§ = 427K, S WKey =4271

mnm 1%

8. OnpenensdemM cTeneHb CxaTus Matepuana CTEHKU TPpyObl, NPOUCXOASALLEro noa
OJENCTBMEM BHELLHUX Harpy3ok Ha Tpydoonposoa no ([1.14)

o _ 9 D _ 01 1200
T O2E, s 20800 462

=0,0016 prm 0.16%

9. OnpegensieM OOMNYCTUMYIO CTEMNEHb PaCTSHXEeHUs MaTtepuana B CTEHKe TpyObl,
npoucxoagLiero B ycrosusax penakcaumm no (0.15) npy =25 Mla

£ g &7 » 29
FROE K 2002

= 0,0625 ynm 6,25%.




10. Onpegensem JONYCTUMYIO CTEMNEHb PACTSHXKEHUS MaTepuana B CTEHKE TPYyObl,
NPOUCXOASALLErO B YCIIOBUAX non3yyecTtu no (.16)

s ) 25

S = = = 0,016 ym 1.6%.
PR K, 8002

11. MNpoBepsemM npoyHocTb No ([1.2)

s S
Pp o

0,01 +D,0016
00625 0,016

=016+01=026 yto MeHbLe 1,

T.6. MPUHATHIE AaHHbl€ MO TIPYHTY 3aCbINKK W €ro YynioTHEHUA YOOBIIETBOPAIOT
NPOYHOCTHbLIM TpeboBaHWAM A9 AaHHOro TpybonpoBoaa.

NPUNOXEHWE E. AKT O MPOBEANEHUA
BXOOHOIO KOHTPOIA NAPTUN TPYB U3
NOJIMMEPHbLIX MATEPUAIIOB

NPUNOXXEHNE E

AKT
O MPOBEOEHNN BXOOHOIO KOHTPOIA NAPTUU TPYE N3 MOJIMMEPHBIX
MATEPWAINOB (COEONHUTENbHbLIX AETAMNEN)




NONy4YeHHbIX

HaumMeHogaHue opeaHu3ayuu riofiydamerid

TpyObl (coeguHUTENbHBLIE aetanm)
NOnyYeHbl AN CUCTEM

8000r1po800, KaHanu3auus u op.

JaBrneHnem MMa.

Mbl!, HWKenoanNUcaBLLMECS, KOMUCCUS B COCTaBe:

npeacTaBuTENU
opaaHu3ayus 3akasduka, dormkHocme, @.1N.0
opaaHu3auyusi rnodpsid4uka, domkHocme, ©.1.0
aKCrnlyamupyrowasi  opeaHu3ayus, O0/MKHOCMb,
®.N.0

NpoOBENMM  BXOOQHOW  KOHTpOSNb  naptum  Tpyb AvameTpom MM,

(coeguHuTenbHbIx getanen) N

ONNHOM M (w.),
nocTaBEHHbIX

HaumeHogaHue ¢hupmMbl, dama

n3 nonnmMepa
THNa




MapTua cocTouT
n3

wm., 6yxm unu 6apabaHog (AWUKO8 COeOUHUMerIbHbIX
Oemariel)

N COOTBETCTBYET

poccutckul urnu 3apybexHbilt cmaHdapm

KonnyectBo Tpyo MM, M
OIMHON
Ay
(MapKuposka rno
cmaHdapmy)
KonnyecTtBo MM LLT.
neranein
(MapKuposka rno
cmaHdapmy)

[aHHble O ConpoBOAUTENBHOM
cepTudmkare

Pesynbtat: naptusa Tpyb (coeQuvHUTENbHbIX AeTanen) COooTBETCTBYET (He
COOTBETCTBYET) POCCUMCKUM CTaHOapTaMm U COMpoBOAMUTESNBbHBLIM cepTudmkaTam
N MOXET (He MOXeT) BbITb AonyLleHa K MOHTaxy.

[ata MNoanucu

OT 3akasyuka




OT nogpsgyuka

OT  aKcnnyaTupyroLLEN
opraHu3aLum

YK [69+697.334-036.5.057] (083.74) OKC 91.140.60 21
OKCTY 492000

KnioyeBble crioBa: TpybonpoBoAdbl, BOAOCHAOXEHWEe, MNOonMMMEpHbIe  TPYObI,
NPOEKTUPOBAHUE, MOHTAX.

OMNEKTPOHHbIN TEKCT AOKYMEHTA
noarotoeneH 3A0 "Kogekc" n cBepeH no:
odwmLmanbHoe nsgaHve

M.: F'occTtpon Poccum, YT LIMMM, 2001
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