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Mpynna >K21

cBoA NPABUN NO NMPOEKTUPOBAHUIO U CTPOUTENBCTBY

NMPOEKTUPOBAHUE N MOHTAX TPYBOMNMPOBOAOB CUCTEM BOAOCHABXEHUA U KAHANTM3ALIMN
N3 NONIMMEPHbIX MATEPUAINOB

O6wme TpeboBaHUA
Design and installation of polymeric pipelines for water supply and sewage systems

General requirements
OKC 91.140.60
OKCTY 492000

NMPEOANCIOBUE
1 PA3PABOTAH locygapCTBEHHbIM MPOEKTHBIM, KOHCTPYKTOPCKUM WM HayYHO-UCCIEeAoBaTeNbCKUM
nHcTuTyToM  "CanTexHUMnpoekt" npum yyactum [0OCyOapCTBEHHOIO  YHUTAPHOIMO  MNpeanpusaTusa -
Hay4yHo-nccnenoBaTenbCkoro MHCTUTYTa MocKoBckoro cTtpoutenbctea (YT HUMWMMoccTpown), 3akpbiToro
akumnoHepHoro obwectea "HIMO Crponnonumep”, NocyaapcTBeHHOro npeanpuatns - LieHTpa metogonornm
HOpMUpPOBaHUA 1 cTaHaapTm3auumn B ctpoutenscTae (MM LIHC) u rpynnbl cneynanuctos

2 OOOBPEH M PEKOMEHOOBAH Kk npumeHeHuio B KadeCTBe HOPMaTUBHOIO AoKymeHTa Cuctembl
HOPMaTMBHbIX JOKYMEHTOB B CTPOUTENBCTBE NOcTaHoBNeHnem locctpos Poccun ot 16.08.2000 r. N 80

OOOBPEH pana npumeHeHuss B cTpaHax CHI nportokonom ot 17 maa 2000 . N 17
MexrocynapCTBEHHON Hay4YHO-TEXHUYECKOW KOMUCCUEN MO cTaHaapTU3aumm, TEXHUYECKOMY HOPMUPOBaHUIO
n ceptucpmkaumm B ctpomtensctee (MHTKC)

3 BBAMEH CH 478-80

BBEAEHUE

HacTtosawuin CBog NnpaBun CoOAepXUT yKasaHnsi Mo NPOEKTUPOBAaHUIO 1 pac4eTy cuctem TpybonpoBoaoB
Hapy)XHOrO ¥ BHYTPEHHEro BOAOCHAGXeHMs W KaHanusauuum u3 Tpy® M3 NONMMMEpPHbIX MaTepuanos.
BbinonHeHne aTux ykasaHui obecneynt cobniogeHne obsizatenbHbiX TpPeOOBaHUM K HapPYXXHbIM U
BHYTPEHHMM CMCTEMaM BOOOCHaOXEHMSA U KaHanu3aumm, yCTaHOBIEHHbIX gencTeytowmnmm CHwulM 2.04.01-85*
"BHYTpEHHUA BOOONPOBOA M KaHanusaums 3gadmin”, CHull 2.04.02-84* "BogocHabxeHne. HapyxHble ceTu u
coopyxenunsa" n CHwull 2.04.03-85 "KaHanunsauusi. HapyxHble ceTn u coopyxeHus".

PelwleHne Bonpoca O NpPUMEHEHUW [aHHOIO [OKYMEHTa Npu MPOEKTUPOBAHUU U CTPOUTENbCTBE
KOHKPETHbIX 30aHUN U COOPYXEHMUIN OTHOCUTCHA K KOMMNETEHLUN NMPOEKTHON UNN CTPOUTENBHOW OpraHu3aumun.
B cnyyae ecnu nNpuHATO pelleHre O MPUMEHEHUM HACTOALLEro AOKYMEHTa, BCe YCTAHOBMEHHble B HEM
npaBuna saBnsaTCA obsizatenbHbIMU. YacTu4HOE Mchnonb3oBaHWe TpeboBaHUW U NpaBun, NPUBEOEHHbIX B
HaCTOSLLEM JOKYMEHTE, HE JOMyCKaeTCS.

B paHHoM CBoge npaBun paccMoTpeHbl obLiue Bonpochl, kacatowmecss Tpyo U3  pasfuyHbiX
NONIMMEPHbIX MarepuarnoB. YCTaHOBMEHbl o00wue TpeboBaHWs K copTaMeHTy Tpyb6 u crnocobam ux
COeVHEHUs], PAaCCMOTPEHbI BOMPOCHI MOHTaXxa TpybonpoBOAOB, XpaHEHWUst TPy U TeXHMKM GesonacHoCcTu
npu ux MmoHTaxe. MpuBeaeHbl METOAMKN FMOPABIIMYECKOrO pacyeTa CUCTEM BOAOCHABXEHMS 1 KaHanm3auuu,
a TaKKe MPOYHOCTHOrO pacyeTa HamopHbIX U 6e3HanopHbIX TpybonpoBoAOB NPV MOA3EMHONM NpoKragke B
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TPyHTE.

B paspabotke CBoga npaBun NpuHMManu yvactue: , A.A.lWLapunos (CaHTEXHUUNPOEKT),
A.B.CnagkoB, A.A.OtctaBHoB ('Y HWWMocctpon), B.A.Yctioros, B.C.Pomenko, A.A.[Jo6pombicnos,
B.E.byxuH, J1.0.Maenos (3A0 "HINO Crtponnonumep"), K.N.3anues (AO "BHUUCT"), B.A.lmyxapes,
B.M.Boe6enb (Mocctpow Poccuu), J1.C.Bacuneesa (I'T1 LHC).

1 OBNNACTb NMPUMEHEHUA

Hactoawun Csog npaBwn pacnpoCTPaHAETCs Ha MNPOEKTUPOBAHWE M MOHTaX CTPOSLUMXCA M
PEKOHCTPYUPYEMbIX CUCTEM BHYTPEHHUX W HapyXHbIX CeTerd BOOOCHAOXeHUs u KaHanusauum m3 Tpyd u
coeauHVTENbHbIX AeTanen (ganee - Tpybbl) N3 NONMMEPHbBIX MaTepranos.

2 OBLME NONOXEHUA

2.1 [aHHblii OOKYMEHT BKNoyaeT TpeboBaHus, oblime Ons Bcex BUAOB Tpy6 M3 MNONMMEpHbIX
maTepuanos. Crneunduyeckne TpeboBaHUs ANs KaXO0ro Buaa Tpy6onpoBoaos 13 NonMMepHbIX Matepuanos
npuBeOeHbl B COOTBETCTBYHOLLMX CBOAAX NpaBus.

2.2 TpyGbl, coeOuHUTENbHbIE AETanNM U 3NEMEHTbl U3 MONMMMEPHBLIX MaTepuanos, MPUMEHSIEMbIE B
cucTemax BogocHabXeHus 1 kaHanu3auun, ynnoTHUTENbHbIE MaTepurarnbl, BeELEecTBa ANs CMa3Ku, Kneu v np.
OOIMKHBbI MMETb CepTMdMKATbl UMM TEXHUYECKME CBUAETENbCTBA, a Afs CUCTEM BOJOCHAOXEHUsa -
rmrmeHnyeckue 3aknodeHus NoccaHanngHagsopa MuHsgpasa Poccum.

2.3 XapaKTepuCTUKN HEKOTOPLIX MONMMEPHLIX Matepuarnos, NpUMMeHsieMblX Ans NPOU3BOACTBa Tpyb u
coeauHWTEnNbHbIX AeTanen, npusegeHsl B NPUnoxeHun A.

2.4 lNMepevyeHb HOPMATUBHBIX OOKYMEHTOB, Ha KOTOpble AaHbl cCbiniku B CBoge npaBun, NpuMBedeH B
npunoxeHun b.

3 MPOEKTUPOBAHWUE BHYTPEHHUX BOOOMNPOBOAHBLIX CETEX
3.1 O6wwue TpeboBaHUSA

3.1.1 Bbibop maTtepuana TpydO AONns CUCTEM XOMOAHOMO M ropsidero BOOOCHabXeHus cnegyet
NpPoOn3BOaUTL C YYETOM Has3HadYeHust 1 ycrioBuir paboTbl TpybonpoBoaoB, TeMMNEpPATypbl TPAHCNOPTUPYEMOM
BOAbl, @ Takke cpoka cnyxbbl TpybOnNpoBOAOB, PYKOBOACTBYSCb OTAEMbHbIMM CBOAAMW MpaBum Ha
NPOEKTUPOBaHNE N MOHTaX TEX UMW UHbIX BUAOB Tpyb TpybONpOBOAHLIX CUCTEM.

3.1.2 Tpybbl M coeguHUTEnNbHbIE A€TanuM W3 MNOMMMEpPHbIX MaTepuanoB, MpegHasHadeHHble aAns
XO3AWCTBEHHO-NUTLEBOIO BOAOCHABXEeHUS, AOMKHbI UMETb B MapkupoBke crioBo "lNuTbeBasn”.

3.2 Knaccudmkauymsn
3.2.1 Tun Tpyb M coeanHUTENbHbLIX AeTanen (3a UCKMHYEHNEM M3TOTOBIIEHHbLIX M3 CTEKMONNIacTuka)

Onsi BOOOMPOBOAOB XOMOAHOW BOAblI OMNpefensieTcss No HOMUHaNbHOMY [ABMEHWIO B COOTBETCTBUU C
Tabnuuen 1.

Tabnuua 1
Tun Tpy6bl HomuHanbHoe gasneHve no MOCT 29324, MMa
Nerkun J1 0,25
CpenHenerkun CJ1 0,4
CpegHun C 0,6
Tsxenbin T 1,0
OcoboTtsxensinn OT 1,6




2,0
2,5

HanopHble TpybObl U3 CTEKMNONNACTUKOB NOAPA3AEnsatoTCs Ha TpM TMna No HOMUHANbLHOMY AABMEHMIO -
0,6; 1,6 n 2,5 MlMa.

3a HOMWHanbHbIN AnameTp TpybOMPOBOAOB, W3rOTaBNMBaeMbIX METOAOM 3KCTPY3UW, MPUHAT
HapyxHbln anametp. Ona Tpy6, M3rotaBnuBaemMbiX METOAOM HAaMOTKM (Hanpumep, CTEKMNOnnacTUKOBble U
Da3ansToNNacTUKOBbIE), 32 HOMUHATBHBIV AMAMETP NPUHAT BHYTPEHHUA AMAMETP.

MpumeyaHne - HommMHanbHoe gaBrneHue - 3TO MOCTOSAHHOE BHYTPEHHee U30bITOYHOE AaBrneHue Boabl,
KoTopoe Tpybbl U coeanHUTENbHbIE AETann MOryT BblAEPXUBaTh B TEYEHME BCEro cpoka akcnnyatauum (50
net) npu Temnepartype Bogpl 20 °C.

3.2.2 HanopHble Tpybbl M3 MNOMMMEPHbLIX MarepuarnoB W WX COeAWHEHWUs, NpPUMeHsieMble Ans
BHYTPEHHEro BOAONPOBOAa ropsven BoOAbl, OOMKHbI ObiTb paccynTaHbl Ha YCNOBUSA MNOCTOSIHHOIO
BO34EeNCTBUSA TeMnepaTypbl Bogbl 75 °C 1 pacyeTHOro nepuoga aKcnnyatauum He meHee 25 nert.

3.2.3 Knaccudmkauusa HanopHbIX Tpyb MOXET Npou3BOAMTLCA Takke no nokasatento "SDR" u no
cepuam "S". OnpegeneHune aTux Nnokasarenen NpMBeAEHO B NPUNOXeHUn A.

3.3 Bugbl 1 cnoco6bl coeguHeHUs Tpyo6

3.3.1 Hanoprle pr6b|, npegHasHa4vyeHHble And BHYTPeHHUX BOAONpOoBOAOB, AOJIKHbI COeAUHATLCA B
3aBMUCUMOCTHU OT BMAa norimMmepHoro martepuana:

- Ha cBapke BpacTpyb (MonuaTuneHoBble, NONUMPONUIIEHOBbIE, NONNOYTEHOBLIE U AP.);
- Ha kneto BpacTpyb (MONUBMHUNXIOPUAHBLIE, CTEKNONMNAaCcTMKOBLIe, BasanbsTonnacTukosble 1 ap.);

- MEXaHW4eCKMM NyTeM C MOMOLLUbD pPasbeMHbIX U HepasbeMHbIX COEAWHUTENbHLIX AeTanewn
(MeTannononMmMmepHsble, "CLUMTOrO" NonNuaTuneHa n ap.).

3.3.2 Cnocobbl coeanHeHnst NnacTMaccoBbIX pr6, COeaUHUTENbHbIX AeTanen n apmMartypbl 1 MeCTa nUx
pacnonoxeHuna yctaHaBMBakOTCA NPOEKTOM B 3aBUCUMOCTHU OT:

- HasHa4yeHus TpybonpoBoaa;

- CBOWCTB MaTepuana;

- BUAA, HOMEHKNaTypbl 1 pa3mMepoB TpyO, coeanHUTENbHLIX AeTanen n apmaTtypbl;

- paboyero gaBneHus 1 TemnepaTypbl TPaHCNOPTUPYEMON BOAbI;

- BUAA U CBOWCTB TPaHCMNOPTMPYEMOTO BELLECTBA;

- HOpMaTMBHOIO Cpoka cnybbl TpybonpoBoaa;

- cnocoba npoknaaku Tpybonposoda 1 YyCnoBuiA BeINMOMHEHWUST CTPOUTENbHO-MOHTaXHbIX paboT;

- TemnepaTypbl OKpyKatoLLen cpeabl;

- MM1aHNPOBOYHBIX PELLEHUIA.

3.3.3 Bug coeguHeHns cnegyeT nNpyHMMaTb M3 YCNoBUIA 0GecnevyeHns repMeTmyHOCTU U MPOYHOCTU

TpybonpoBoaga Ha BECb MPOEKTUPYEMBIA CPOK 3KCMnyaTauuu, a Takke TEXHOMOrMYHOCTU MPU MOHTaxe U
BO3MOXHOCTU peMOHTa Tpybonposoaa.



3.3.4 PasbeMHble CoeMHeHVs1 NpedycMaTpuBaloTCsl B MecTax YCTaHOBKU Ha TpybonpoBoae apmatypel
1 NpucoeanHeHnsa K oGopyaoBaHWio U ANs BO3MOXHOCTM AEMOHTaXa aneMeHToB TpyGonpoBoada B npolecce
aKcnnyataumn. ATU coeaMHEHUs OOMKHbl ObiTb pacrnonoxeHbl B MecTax, AOCTYMHbIX Ans OcMoTpa U
peMoHTa.

3.3.5 CoegvHeHne Tpy6 U3  pasHOPOOHbLIX  HECKMNEMBAOWMXCA U HecBapuBalOLLMXCS
MOANMULMPOBAHHBIX U KOMMO3ULUMOHHBIX MOMMMEPHbIX MaTepuarioB OCYLLECTBMAETCA C  MOMOLLbHO
MEXaHNYECKNX COEAMHEHWIN, KOHCTPYKLUS 1 TEXHOMNOIUSI MPUMEHEHMs! KOTOPbIX YCTaHaBNNBaTCH Mo AaHHbIM
MX U3roTOBUTEMNEN M NOCTAaBLLMKOB AN KOHKPETHOro NonmMMepHoro Matepuana.

3.3.6 Metannuyeckne getanu COeOVMHEHUN OO0MMKHbI OblTb M3rOTOBMEHbI M3 KOPPO3VMOHHO-CTOMKOrO
MaTtepwuana.

3.3.7 Cpok cnyx0bbl coegnHeHW OMKEH COOTBETCTBOBATL CPOKY CryXbbl TPyO.
3.4 Mpoknagka Tpy6onposoaoB

3.4.1 TpaccupoBka Tpy6onpoBoaoB BOAONPOBOAA NPOU3BOAMTCA C YY4ETOM (DU3NYECKUX (XMMUYECKMX)
N MexaHW4ecKUX CBOMCTB MaTepuana Tpyb 1 cnocoboB Mx coeauMHeHus u TpeGoBaHWiA, ykazaHHbIX B CHuM
2.04.01.

Mpy MoHTaxe Tpyb Ha cBapke MOXHO MPVMMEHSTb TPAAMUMOHHBIE CXeMbl MPOKIaAK1M BOAONPOBOLOB -
KoSibLieBble W TYMUKOBbIE, MNPV coeaMHeHuM TpyG C MOMOLLBI COedVHWTENbHbIX AeTaneil CUCTEMbI
peKOMEHAYETCS BbINOMHATL C MPUMEHEHUEM KOJINEKTOPHBbIX Y3IIOB C pasMeELLeHWeM B HUX 3arnOpHOW W
perynvpytoLLein apmaTypbl, y3roB NpUCOeaNHEHUsT y4acTKOB Tpy6onpoBoaoB M NpMGOPOB y4eTa KonuyecTea
1 pacxofa Boabl.

3.4.2 TpybonpoBoapl, Kak NpaBuio, AOMMKHbI NPOKNaAblBaTbCA CKPbITO (B LaxTax, wrpobax u T.4.).
OTkpbiTas npoknagka TpybonpoBoaoB paspeLuaeTcs B MecTax noABoAa BoAdbl K Bogopa3bopHor apmaTtype, a
TakKke B MecTax, rae UCKMYEeHbl UX MeXaHU4Yeckue noBpexaeHuns.

MpoknagpiBaTb TpybGonpoBodb! Nofd NepekpbiTUeM MoABarbHbIX MOMELLEeHWIA crieqyeT TONbKO B Tex
cryyasix, korga npedycMOTpeHa 3alumTa OT MeXaHUYeCcKmXx NoBpeXaeHN.

Mpy ropu3oHTanbHOW MpPOKIaAke y4YacTku BOZOMPOBOAHBLIX JIMHUIA M3 NIacTMacCcoBbIX TpyO criegyeT
npoknagblBaTtb Bbllle KaHanM3auuoHHbIX TpyGonposogoB. Mpu HEBO3MOXHOCTM oGecneynTb Npoknagky
BbllLe KaHanM3aUMOHHOIO TpybOnpoBO4a, TPaHCMOPTUPYIOLLErO arpecCcuBHbIE, TOKCUMYHbIE, MNaxydue
XMOKOCTM, BOZOMPOBOA criedyeT MpoeKkTupoBaTb U3 Tpy6 TOMbKO CO CBapHbIMW WM KIEeBbIMU
coeauHeHNsSMUN.

3.4.3 lMpu npoektuposaHum TpybONPOBOAOB CreayeT MNOMHOCTLIO UCMONb30BaTb KOMMEHCUPYIOLLYHO
cnocobHocTb TpybonpoBoga. 3TO pocTvraeTcss nyTeM BblOOpa pauMoHanbHOW CXeMbl MPOKNagku u
npaBuIibHbIM pasMeLLeHMEM HENOABWXHbLIX Onop, Aendwmx TpybonpoBog Ha yvacTku, TemnepaTtypHas
Aedopmaunsi KOTOpbIX NPOUCXOAMT HE3ABUCUMO OAMH OT APYroro M BOCMPUHUMAETCA KOMMEHCUPYIOLMMU
anemeHTamu Tpybonposoaa.

PasmelleHune onop nNpon3BoasAT B cnep,yrow,eﬁ nocnegoBaTesibHOCTU!

- Ha cxeme TpyOOMpPOBOAOB HaMeYalT MecTa pPachofioKeHWs HEMOABWKHBIX OMop C Y4eToM
KOMMeHcaumm TemnepaTypHbIX M3MEHEHUI AnHbl TPYG anemeHTamu TpyGonpoBoaa;

- NPOBEPAIOT PacYeTOM KOMMEHCUPYIOLLYIO CNIOCOGHOCTb YYaCTKOB;
- HAMEeYaloT PacroNoXeHNe CKOMb3ALLMX U HEMOABWKHBLIX OMop.
B Tex cnyyasx korma TemnepaTtypHble W3MeHeHWsl ANWHbl  TpyGonpoBoda  NpeBbllatoT

KOMNEHCUPYIOLLYH CNocobHOCTb €ro areMeHTOB, Ha Hem Heobxoaumo YCTaHOBUTb OOMNONHUTENbHbIN
KOMNEeHCaTop, Kak npaBuio, nocepeanHe Mmexany HenoaBMmXHbIMU onopamMu.
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MNpu pacctaHoBke oOnop crnegyer YyuuTblBaTb, YTO MepemelleHne TpyObl B MMAOCKOCTH,
neprneHaNKynsipHoO ock TpyObl, OrpaHNYMBAETCS PACCTOSIHUEM OT NMOBEPXHOCTU [0 CTEHbI.

3.4.4 3anopHas wn BogopasbopHas apmaTtypa [OIKHa WMETb HEenoOBMXHOE KpenreHune K
CTPOMWTENbHBIM KOHCTPYKUUSIM AN TOro, YTOObl YCUNWS, BO3HMKAaKOLME NpY NOMb30BaHWM apMaTypoi, He
nepegaBanuncb Ha TpyObl.

3anopHyro apmMmarypy ounameTpomMm Ao 32 MM C KOpnyCcoM M3 NOJIMMEPHbIX MaTepuanoB O0MNYyCKaeTCHd
yCTaHaBnnBaTb 6e3 KpenneHna K CTpOUTENTbHbIM KOHCTPYKLUMAM.

3.4.5 PaccrosiHne npu napannenbHOW NPOKNagke M Mmexay nepecekarmummucs TpyodonpoBogamu,
BbIMOMHEHHBIMU U3 MONIMMEPHBLIX Matepuarnos, 1 TpybonpoBoaamu, BbIMOSIHEHHBIMW U3 APYIMX MaTtepuanos,
B TOM YuUcCre CTaribHbIMU, pernameHTnpyeTca HopMmaTtuBHbIMMN OOKYMEHTAMMW.

3.4.6 CkpbiTasd npoknagka B boposaax v wrpobax AormkHa obecneynBaTb BO3MOXHOCTb KOMMEHcaLmMm
Aechopmaumin nnacTtmaccoBbiX TPybonpoBoaoB 6e3 MexaHMYeCKNX NOBPEXAEHUN UX SNEMEHTOB.

3.4.7 Tpn cbopke dnaHueBbIX COeaUHEHWU TpyboNpoBOOOB 3anpeLlaeTcsa yCTpaHeHwe nepekoca
dnaHueB MyTeM HepaBHOMEPHOrO HaTArMBaHus OONTOB M yCTpaHEeHWe 3a30pOoB Mexay craHuamu npu
MOMOLLU KINMHOBLIX NPOKIaAoK 1 wanb.

3.4.8 Tlpu ckpblTOl npoknagke TpyOONMPOBOAOB W3 MOMUMEPHbLIX MaTepuarioB BHYTPEHHSS
NoOBEePXHOCTb 6OPO3a UM KaHarnoB He JoIMKHa UMETb TBEPAbIX OCTPbIX BbICTYMOB.

3.4.9 lpun cbopke pe3bbOBLIX CoeqMHEeHUN OOoMmKHa ObITb COOMgeHa COOCHOCTbL METaNIMYEeCKUX u
nnactmaccoBbix TpyO u getanen. [loBepxHOCTb pe3bbbl AeTanuM [Oo/KHa OblTb POBHOMW, 4McTOM U Ges
3ayCeHLEB.

3.5 N'mppaBnuyeckum pacyet Tpy6onpoBoaos

H
3.5.1 BenunuuHa Hanopa = TP, Heobxogumasi Ans nogadu Bodbl NoTpebuTento, onpenensietca no
dopmyne

H'I'p =20+ Do Rrgon T 1)

roe L yOenbHblE MOTEPW Hamopa Npu TemnepaType Boabl £, °C (MoTepu Hanopa Ha eauHULYy ASWHbI
TpybonpoBoga), M/m;

I ANWHa y4yacTka TpyGonposoaa, M;
]
ML . noTepu Hanopa B CTbIKOBbIX COEAUHEHUNSX U B MECTHbIX CONMPOTUBMNEHUSX, M;

B y y
TE0M . reomeTpuyeckas BbICOTa (OTMETKa CamMOoM BbICOKON TOHYKM pacveTHOro yyacTka Tpybonposoga),

e - cBOOOAHLI HaMop Ha w3nuMBe U3 TpybonpoBoga, M (ONS CaHUTapHO-TEXHUYECKUX Npubopos
NpMHUMaeTCs No npunoxexuto 2 CHwulM 2.04.01).

MpumeyaHwue - [Jonyckaetcs 2t npuHumatb pasHoun 20-30% il .

i
3.5.2 MMoTepn Hanopa Ha eauHWLY [AnvHbLl TpyBonpoBoga | 6e3 yyeTa ruapaBnUyeckoro
COMPOTUBNEHMS CTbIKOBbLIX COEAMHEHMI criealyeT onpeaensTb No dopmyne
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roe A KO3 ULMEHT rmapaBnmMyecKkoro ConpoTMBNEHUs No annHe TpybonpoBoaa;
. CcpeaHsas CKOpOCTb ABUXEHUs BOAbl, M/C;

2
£ . ycKopeHue cBoboaHOro nageHus, m/c
d . pacyeTHbIV (BHYTPEHHUIN) guameTp Tpybonposoaa, M.
KoadhpmumneHT ruapasnnyeckoro cConpoTnBneHns A cnepyet onpefensTb no opmyne

05 b, 131202 - 80 (374 /K,
e lgRe gy — 1

Ji=

roe & - yucno nogobus pexnmoB Te4eHnda BoAbl,

Ee y
¥ - Gueno PenHonbaca daktunyeckoe;

? - Koa(pDULMEHT IKBMBANEHTHON LLIEPOXOBATOCTU, M, NMPMBOAMTCS B OTAEMNbHbLIX CBOAAX NpaBu, HO
He meHee 0,00001 m.

Yuncno nogobusa pexnmoB Te4eHNA BOObI b onpenendrT no q)opmyne

]g RE¢|
+
e @)

h=1

y ke
(npw bsp crnepyet MNpUHUMATH & =2). ®aktnyeckoe uucrno PenHonbaca '?onpe,qenﬂemﬂ no
dopmyne

RE.;I:, =E

Y, ()

. 2
rae ¥ - KoadPULMEHT KMHEMATUYECKON BA3KOCTU BOAbI, M /C.
Uucno PelHonbaca, COOTBETCTBYHOLlEe Hadvany KeagpaTMyHoOW obnactu  ruapaBnnyeckmx
COMPOTUBEHWI NpU TypOYNEHTHOM ABWMXKEHUM BOAbI, onpeaensieTcs no dopmyre

_ 500d

.
1. (6)
3.5.3 [Ina OpMEeHTUPOBOYHLIX pPac4eTOB MO BbIWENPUBEAEHHbIM (POPMYnamM MOXHO MCNOMb30BaTb
HOMOrpammbl, NpUBeAEHHbIE B MPUNoxeHuun B.

Fepg

Homorpammbl Ha puc.B.1 n B.2 npegHasHauyeHbl Ona onpedeneHnst yoenbHbIX MoTepb Haropa Ha
TPEHWe Npu TpaHCNopTUpoBaHUK Bodbl ¢ TeMnepatypoii 10 °C.

. k
Mo Homorpammam Ha puc.B.3 u B.4 onpepensieTcs MONpaBOYHbIA KOIMMULMEHT ¢ K BenuumHe



1000710 , ecriv Temneparypa Bogbl otnuyHa ot 10 °C.
3.6 Onopbl u KpenneHus

3.6.1 B mectax npoxoda 4epes CTpoUuTelibHble KOHCTPYKUUM pr6b| M3 NONMMMEpPHbIX MaTtepunanoB
HeobxoamMmo npoknagbiBatb B TUIb3ax. OnnHa rnb3bl gomkHa npesBblillaTtb TONMLWKNHY CTpOI/ITGJ'IbHOVI
KOHCTPYKUMM Ha TONWWHY CTPOUTENbHbIX OTOENIOYHbIX MaTtepuanos, a Hag NOBEepPXHOCTbH Mnona
BO3BbIWaTbCA Ha 20 MM. PacnonoxeHne CTbIKOB TDY6 B r'nMnb3ax He OMyCKaeTCA.

3.6.2 [ns TpyOonpoBOAOB W3 MOMMMEPHbLIX MaTrepuarnoB MPUMEHSIOTCA MOABWXKHbIE OMOPbI,
JonyckatoLume nepemMelleHne Tpyd B 0CEBOM HaMpaBieHNW, U HEMOABWKHBIE OMOPbI, HE JOMNYyCKaoLWmne Takmx
nepemeLLeHn.

3.6.3 HenogBwxHble onopbl Ha Tpybax cregyeT BbIMOMHATbL C MOMOLLBK MPUBapPEeHHbIX Wx
MPUKNEeHHbIX (B 3aBMCMMOCTU OT Martepuana Tpyb) K Teny Tpybbl ynopHbIX koneu, mMydpTt - ana Tpy6
AnameTpom o 160 MM nnu cerMeHToB - Ansa Tpy6 avametpom 6onblue 160 Mm.

MpuMepbl paccTaHOBKM OMNop NpUBEAEeHbl Ha pUCYHke 1.
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PucyHok 1 - MpumMepbl pacCcTaHOBKM HEMOOBWXKHbBIX ONOpP
HenoaswxHoe kpennexHue Tpybonposoda Ha onope nyTem cxaTtus Tpybbl He gonyckaeTcs.
B kavecTBe NoaBMXHBLIX OMOP crnegyeT NPUMEHsITL NOABECHbLIE OMOPbLI UMM XOMYThI, BbINOMHEHHbIE U3
MeTanna unv nonNMMepHOro marepvana, BHYTPEHHUI AMaMeTp KOTOPbIX AOMKeH ObiTb Ha 1-3 MM (C y4yeToM

NPOKInagkn n TenyioBoro pacmmpeHMﬂ) oonblue Hapy>XHOro AgnameTpa MOHTUPyeMOro pr60I'IpOBO,D,a.

Mexay TpyGonpoBOAOM M MeTarnyiMyeckum XOMyTOM CriedyeT MnoMellatb MPOKMaaKy M3 MSrKoro
maTtepuana. LUnpuHa npoknaaky 4osmkHa NpeBbIaTh LMPKHY XOMyTa He MeHee YeM Ha 2 MM.

3.6.4 PacctaHOBKY HEMOABWXHbLIX OMOP CriegyeT NpYHUMaTh Takow, YTOObl TeMnepaTypHble N3MEHEHNS
ANVHbI y4acTKoB Tpy6onpoBoAoB He NpeBbILani UX KOMNEHCUPYHOLLYIO CMOCOBHOCTb.

3.6.5 I'Ipvl HEBO3MOXHOCTU YCTaHOBKMU erI'IJ'IeHIAIZ Ha pacy4eTHOM pPacCCTOAHUU NO KOHCTPYKTUBHbIM
C006pa)KeHI/IF|M pr60|'|pOBO,D,bI [onyckaeTca npoknaabiBate Ha CNioOWHOM OCHOBaHUN.

3.6.6 [nuHa He3aKpenneHHbIX TrOpPU30OHTallbHbIX pr60ﬂpOBOﬂ,OB B MeCTax nnoBOpPOTOB U
npuncoeanHeHuna nx K npw6opaM, O60pyﬂ,OBaHMIO, (bJ'IaHLI,eBbIM coeanHEHNAM He OOJNKHa npesBbillaTtb 0,5m



(pycyHok 2).

PucyHok 2 - MNpoknagka TpybonpoBOA4OB B LaxTax
3.6.7 3apgenky wTpob, kOpobOB, OTBEPCTUA B MEXAYITaXHbIX MEPEKPbITUSAX W CTeHax cnegyet
BbIMOMHATb MOCMEe OKOHYaHMs Bcex paboT MO MOHTaXy M UCNbITaHWO TPybonpoBOOoB.

3.7 KomneHcauusa TemnepaTtypHoOro yanmHeHus TpybonpoBogoB

3.7.1 Tlpy NpoeKkTMpoBaHMM M MOHTaxe TPybOoMnpoBOAOB M3 MOMMMEPHbLIX MaTtepuanoB Heobxoanmo
YyUYuTbIBaTb 3HaYUTEmNbHbIE TeMNepaTypHble U3MEHEHMS AMNWHbI U MPUHUMATb COOTBETCTBYIOLLME MEPbLI MO UX
KOMMeHcaunu.

3.7.2 BenuunHy TemnepaTtypHOro UamMeHeHus AnuHel TpyGonposoaa A onpegensioT no copmyrne

Al = ahTL @

roe = - koadUUMEHT TEMMOBOro NIMHENHOro paclumpeHus matepuana Tpy6bel, °C
AT pasHOCTb MeXAy MakCUMarbHOW U MUHUMarbHOW TemnepaTypamu Tpy6onpoBoaa;
L. ANnHa Tpybonposoaa, M.

IV
3.7.3 lNMpoponbHble ycunus , BO3HMKawWwme B TpybonpoBoae npyv M3MEHEHUU TemnepaTypbl, 6e3
y4yeTa KoMneHcaunm TemnepaTtypHbIx gecdopmauuii onpegensiot no popmyne

Ny = alTEF )

roe il Mopaynb ynpyroctv matepuana Tpy6bl, MMa;

£ _ nnowagb MOMNepPeYHOro Ce4EHUs CTEHKM TpyObl, M
TemnepaTypHble HanpsikeHWs HeobXogumo  yuuTbiBaTb B MOOOM  3aKpensieHHOM  y4yacTke
TpybonpoBoaa npu nobon gnvHe yyacTka.

3.74 OCHOBHbIMW  KOMMEHCUpYIOLMMKN  3neMeHTamn  TpybonpoBoga  SBMSOTCA  OTBOAPI,
netneobpasHsle, [1-06pasHble, cunbOHHBLIE U ApYyrie BUAbl KOMNEHCaTOPOB.

3.7.5 KomneHcupytowasa cnocobHocTb oTBoga nog yrnom 90° onpegensiercs no opmyne
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Fily y
rae % - MakcumarnbHo gonyctnmoe npoaosribHoe nepemMeLlleHne pr6OI'IpOBO,CI,a OT OencTeuAa Temneparypbl,
KOTOpOE MOXET ObITb KOMMNEeHCNpoBaHO OTBOAOM, M;



1 - nnnHa npuneraroLero k 0TBOAY NPSMOro yyacTka Tpy6onpoBoaa 40 NOABMKHOI OMOPbI, M;

¥ - pagmyc nsruba oteoga, M;
o Hapy>XHbI AnameTp Tpyo, M;

T
¢ ] - pacyeTHas Npo4HocTb, MMa:;

pa
0. mMogynb ynpyroctu, MiMa.
Cxembl THyTOro 0TBOAA M KOMMNEHcaTopa nokasaHbl Ha pUCyHke 3.
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a-orteog; 6 - KOMMeHcaTop

PucyHok 3 - CxeMbl rHyTOro 0TBOAa U KOMMNeHcaTopa

3.7.6 KomneHcupytowasa cnocobHocTb M-06pa3Horo komneHcaropa onpegensertcsi no popmyrne

’

= A (9,4r3 +14.97%a + 7,822 + 13&3)
0,258k0 (10)

rae iy - MakCnmMarsribHO OonyctuMoe npoaosibHOe nepemeLlleHne pr60ﬂpOBO,D,a OT gencTeung TeMneparypbl,
KOTOpPOE MOXEeT ObITb BOCIMNPUHATO KOMMEHCaTOpPOM, M;

% _iner KoMMeHcaTopa, M;
F - paguyc n3rmba oTBOAOB KOMMEHcaTopa, M;

a ONnHa NpAMOro ydacTtka KoMmneHcartopa, M;

o HapYXHbI agnameTp TpyGbl, M;

/] , v
£ - Aonyckaemoe HanpsxeHune 1n3 ycnosun AnmnteribHOM Npo4YHOCTH, MMa.
3.7.7 MakcumarnbHo OonyctmMmoe pacCtodaHme OT OCUM KoMneHcaTtopa OO0 OCU HeﬂO,Cl,BVI)KHOVI onopbl

Lo , CM, [OMKHO BbIYMCNATLCS Mo hopmMyne
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3.7.8 PaccTosHne ot ocu TpyObl OTBOAA A0 OCU YCTAHOBKM CKOMb3siLLEN Onopbl (PUCYHOK 4) crnegyeT

Tpybonpoeoaa

(11)

MPYHUMAaTb paBHbIM

I=K‘\.1M.D (12)



roe . KoapduumeHT, onpegensembli MPOYHOCTHBIMU M YNPYrMMU CBOWCTBaMWU MOMMMEPHOro MaTtepuvana

Tpy6 no cdopmyne
A
K’ = F
7 (13)

¥ . pacyeTHast NPOYHOCTb MaTepwana Tpyosl, MMa.
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a - Ha otBoge; 6 - Ha TPOMHUKOBOM OTBETBIIEHMM

PucyHok 4 - CxeMbl pacnonoxeHusi onop
3.7.9 B HeobXoOMMbIX Crnyyasix KOMMeHcupylowas cnocobHocTb TpybonpoBogoB MOXET ObiTb
MoBbILLEHA 3a CYET BBEAEHMWS OOMOMHUTENBHBIX MOBOPOTOB, CMYCKOB M NMOLBEMOB.

3.7.10 KomneHcauusi TennoBoro JIMHENHOIO YOJIMHEHUs TPyG M3 MONMMEPHbIX MaTepuarnioB MOXET
obecneymBatbCs NPOAOSIbHbIM M3rMOOM MpU YKNagke MX B BuAe "3MenkM" Ha onope, LUMpUHA KOTOPOWN
OOIMKHa JoMycKaTb BO3MOXHOCTb M3rmba TpybonpoBoga npu nepenage Temneparyp.

3.7.11 Tpu HeobxoouMOCTWN YBENUYEHUS KOMMNEHcupytowen cnocobHoctn -, Z- n [M1-06pasHbix
aneMeHToB TpyOONpPOBOAOB NPUMEHSIOT METOA "pacTsxku" (MpegBapuTenbHOE HanpsXXeHUe) Npu MOHTaxe
TpybonpoBoaa.

3.8 TennoBas usonsauusa Tpyéonposonos

3.8.1 TpybonpoBogbl ons ropsyer Bogdbl (Kpome MNOABOAOK K Bogopas3bopHbiM npubopam) w3
NonMMeEpHbIX TPYO AOMKHbI UMETH TEMMOBYIO U30MSALMIO.

3.8.2 Tennosyw wusondumio TpybonpoBodoB onpedenstoT pacyetom cornacHo CHull 2.04.14.
KoadhdmumeHT TennonpoBogHOCTM Martepuana [oimkeH 6bitb He 6Gonee 0,05 B1/(m-°C), HO npu 3TOM
TOMLWUHA TENMOBOWN N30MALMK JOMKHA ObiTh He MeHee 10 M.

4 MPOEKTUPOBAHUE BHYTPEHHEW KAHATTU3ALIMX M BOOOCTOKOB
4.1 O6wume TpeboBaAHMUA

4.1.1 CucteMbl BHYTPEHHEW KaHanvM3auuu 3daHuii criegyeT NpPOeKTMPOBaTb M3 KaHanM3aLMOHHbIX
TpyO, paccumMTaHHbIX Ha TPAHCMOPTUPOBaHNE CTOYHBLIX BOA C MOCTOSIHHOW TemnepaTypoi He Huxe 75 °C u
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KpaTKOBPEMEHHO He MeHee 1 MUH ¢ TemnepaTtypon He meHee 90 °C.

4.1.2 TpoekTnpoBaHme CUCTEMbl KaHanusauun n3 Tpy6 u coegmHUTEnNbHbIX AeTanen U3 pasnnyHbIX
NonMMEpPHbIX MaTepuranoB He JOMyCKaeTcs.

4.1.3 Cnctembl BHYTPEHHMX BOAOCTOKOB ANS 34aHui BbicoTo Ao 10 M gonyckaeTrcs BbINOMHATL U3
©e3HanopHbIX TpyO, Npy BonbLUel BbICOTE 30aHNs criegyeT NPUMEHATL HaMopHbIe TPyObI.

4.1.4 Tpybbl 13 MONUMEPHLIX MaTepuarnoB AOMKHbI OblTb MPOMOXeEHbI, Kak MpaBuIo, CKPbITO - B
Laxrax, kopobax, boposgax u T.n.

B mecTax BO3MOXHOMO MeXaHW4YecKOoro MOBPEeXAeHUs TpyG crieayeT NpUMEHsTb TOMbKO CKPbITYHO
MPOKNaaKy.

D,OI'IyCKaeTCﬂ OTKpbITaa npoknagka KaHann3auWMOHHbIX U BOOOCTOYHbIX prGOHDOBOHOB B nogBanax
30aHuNn, He O60py,EI,OBaHHbIX nog npou3BoACTBEHHbIE, CKnanckne unn CJ'Iy)Ke6HbIe nomMelleHuna, Ha Yepaakax
M B CaHy3nax 30aHuN.

4.1.5 K mectam npoyncTku Tpy6onpoBoAoB M3 MONMMEPHbLIX MaTepuarnoB OOMmKeH GbiTb obecredeH
nNerkuiA 4ocTyn NnocpeacTBoOM YCTaHOBKM ABEPOK, CbEMHbIX LUUTOB, PELLETOK 1 T.M.

4.2 Pasmepbl Tpy6

[nameTpbl kaHanM3aUMOHHbLIX TPYO U COeAMHUTENbHLIX AeTanein AOMMKHbl BbiTb YHUULMPOBaHbI MO
Hapy>xHoMy auameTpy: 32, 40, 50, 75, 90, 110 1 160 mm. TonwmHa CTEHOK TPYO 1 COEaUHUTENbHbLIX AeTanemn
3aBMCUT OT BMAA MNONIMMEPHOro MaTepuana 1 ykasblBaeTcsl B COOTBETCTBYHOLLMX HOPMATUBHBIX JOKYMEHTAX.

4.3 Bugbl n cnocobbl coeauHeHus Tpyo

4.3.1 TpybonpoBoabl ANA CUCTEM BHYTPEHHEN KaHanM3auum COELMHSIOTCA C MOMOLLBbI pacTpyOHbIX
COEQMHEHMWI C UCMONb30BaHNEM YNIOTHUTENbHbLIX Konew, a aAns Tpy6 MNBX - Takke Ha Kneto.

4.3.2 dnaHueBble coeguHEHUSs MCMNoNb3yKTCA B MeCTax nepexona pr60I'IDOBO,D,a Ha 4YyryHHble NN
CcTarbHble pr6b| nnn angd nogknyeHnsa K OGOpyﬂ,OBaHMlO.

4.3.3 CoeguHeHne oTBOASALLMX TPyOONPOBOAOB CO CTOSIKAMU HaAMEXWUT NMPOM3BOAUTL Ha pacTpybe ¢
YMNOTHUTENbHLIM  KOmnbLoM. [Mpu coedvHeHWM rragkux Tpyo mexay coGoi [onyckaeTcs MpUMEHeHue
ABYXpacTpyBOHbIX MydT, Npy 3ToM MyddTbl HEOOXOAMMO 3aKpPEnsATb Ha onopax.

4.3.4 Tnagkme KOHLbl YyryHHbIX AeTanen (BbiNyCku TparoB, BOAOCTOYHbIE BOPOHKM U T.M.) crieqyet
CoeguHATb C TpybGamm U3 MNONUMEPHbLIX MaTepuarnioB COeAVHUTENbHbIMU pacTpybHbiMM naTpybkamun C
YNNOTHUTENbHbIMU KOJIbLLIAMU UM MaHXeTaMu.

4.3.5 CoegvHeHve rnagkux KOHLUOB KaHanuM3aumOHHbIX Tpy® U3 MONMMEpPHbLIX MarepuanoB C
pacTpyboM 4yryHHON KaHanusauuoHHON TpyObl TOro e AvameTpa crnegyeT Npov3BOAUTb C NPUMEHeHUeM
crneunanbHbIX YIMOTHUTENBHBIX KOMeL, NN MaHXeT.

4.4 MNpoknagka Tpy6onpoBoaos
4.4.1 lNMpu npoknagke KaHann3auMoHHbIX CTOSIKOB B KOMMYHMKALUMOHHBIX LWaxTax, Wrpobax, kaHanax u
Kopobax orpaxgawlime KOHCTpyKumu, obecneudmBarolime OOCTYN B WAxXTy, kKopob M T.N., OOMKHblI OblTb

BbINosiHeHbl B cooTBeTcTBUKM co CHMIT 2.04.01.

4.4.2 MecTa npoxoda CTOAKOB 4Yepe3d nepeKkpbiTuda OOoMyCKaeTCcAa 3aelblBatb LeMEeHTHbIM pacTBOPOM
Ha BCHO TOJILLUNHY NEepPeKpbITUA.

Mpu npoknagke Tpy6 B NepekpbiTuM Ux crieayetr obepTbiBaTb MMAPOU3ONSALMOHHBIM MaTepuanom 6es
3asopa.
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4.4.3 TpybonpoBoabl HE OOMKHbI NPUMbIKATb BMMOTHYH K MOBEPXHOCTU CTPOUTENbHBIX KOHCTPYKLWNA.
PacctosiHue B cBeTy Mexay Tpybamm 1 CTPOUTENBHBLIMWU KOHCTPYKLUUAMU AOIMKHO ObiTb HE MeHee 20 MM.

4.4.4 KomneHcauunsa TemMnepaTypHOro yanuHeHus Tpy©onpoBOAOB MpW MCMOMb30BaHWM CBApHbLIX U
KrneeBbIX CoeauHeHWn OomkHa obecneynBaTbCs C MOMOLLBIO pacTpyOHbIX COEAMHEHUIN C YMIOTHUTENbHBIMA
KonbLiamu, BCTaBMSAEMbIMU B OObIYHbIA UM KOMMNEHCALMOHHBIN (YANMHEHHbIN) pacTpyo.

4.45 CnegyeT npegycmaTpuBaTb >XECTKOE W MPOYHOE KpEernsieHUe caHuTapHbIX NpUBopoB K
CTPOUTENbHBIM KOHCTPYKUMSIM 6e3 nepegayn yecunuin Ha Tpy6onpoBodbl.

4.5 'mppaBnu4eckumn pacyert Tpybonposogos

4.5.1 [InameTtp KaHaNn3aLMOHHOIO CTOsIKa PacCYMTbIBAETCA Ha MPOMNYCK pacyeTHOro pacxoda Boabl 13
YyCNoBMS YCTOMYMBOCTM MPOTMB CPbiBa TMAPABINYECKUX 3aTBOPOB CaHUTApPHO-TEXHMYECKMX npubopos,
NPUCoegnHEHHbIX K 3TOMY CTOAKY. |-|pl/l 9TOM BeJNMMYMNHa paspexeHund, BO3HUKalLWEero B CTodke, He OO0 KHa
npeBbILWaTh MUHUMANbHOW BbICOTbI MTMAPABANYECKUX 3aTBOPOB.

Bce oTBOogHbLlIE KaHANM3aUMOHHbIE pr6OI'IpOBO,EI,bI, KaK npasuno, cnegyet paccyuTbiBatb Tak, 4YTOObI
npu pac4eTHOM pacxoae CTOKOB OHU paGOTaﬂM B 663HaI'IOpHOM pexunme.

BoOocToyHble CTOSIKM U COeAMHEHUSI OOIMKHbI ObiTb repmeTu4yHbiMmn nNpu pgaBneHnnm BOAbl, paBHOM
BbICOTE CTOAKA, N NMPOYHbIMW NP 3aCOpPEHNN N NepenoOTHEHNN.

452 ,D,OI'IYCTVIMaFI Berin4nHa paspexeHnd B BEHTUINPYyeMbIX N HEBEHTUITMPYEMbIX KaHaJTM3aLUNOHHbIX

A i
cTosikax He OomkHa npesbiwate 0,9 7%, rge ~° - BbicOTA HaUMEHbLLUETO M3 TMAPaBNNYECKUX 3aTBOPOB
CaHUTapPHO-TEXHNYECKUX NPUBOPOB, NPUCOEONHEHHbIX K KaHaNM3aLNOHHOMY CTOSIKY.

4.5.3 BennumHy paspexeHus B BEHTUIMPYEMOM KaHanu3aLMOHHOM CTOSKe criegyeT onpegensatb no
dopmyne

41,677
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roe @ - BeJIM4YMHa paspexeHna B CToAKke, MM BOA.CT.;
3
95 . pacyeTHbI Pacxof CTOKOB, M /C;
L
AL Yron NpucoeanHeHnsl No3TaXXHOro OTBOAA K CTOSIKY, rpag.;
ET - guameTp cTosika (BHYTPEHHUIA), M;
I:fl:lT]E'i
- AMaMeTp MO3TaXXHOro OTBOAA, M;
tT - pabouyasi BbICOTa CTOsIKA, M.

Do >4 D=L

MpumeyaHwne - Mpn 90 = T “T cnepnyeT npuHumatb 90 7T T,

4.5.4 BennyuHy paspexeHusa B HEBEHTUNMPYEMOM KaHann3aumoHHOM CTOsIKe crieqyeT onpeaensitb no
dopmyne
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roe Von - CKOPOCTb BOLOBO3AYLLHOW CMecK, M/C, KOTOpYLO onpeaenstoT no dopmyre
U T
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roe s pacxof BO3ayxa, IKEKTUpyemoro (YBIIeKaeMoro) B CTOSIK [ABWKYLLMMUCS B HEM CBepXy BHU3

3
cToKkamu, M /c, onpegensieTcsi no goopmyrse
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&7 nnowanb cevyeHus cTosika, M

MpumeyaHue - Cm. npumeyaHue k 4.5.3.

4.5.5 YknoH camoTte4vHoro Tpybonposoga ts cnegyet onpegensaTb nNo hopmyne
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et

rae ¥ - KoOaPPULIMEHT rMapPaBNMYECcKOro ConpoTMBIeHns Tpybonposoaa (kaHana);
(- CpeaHsist CKOPOCTb TEYEHUS XXNOKOCTU, M/C;
g . ycKopeHue cBoboaHOro nageHus, m/c 2;
Bs . rmapaBnuyecknii paguyc noToka, m;
B

5 - be3pa3MepHbIi NokasaTerb CTENEHU, XapakTepu3yLLINA PEXUM TypOYNEHTHOrO TEYEHNS KMOKOCTM
. .
- nepexogHbI (%< 2) nnu KBagpaTuUYHbIn (- $=2).

Mpwu bs >2 crnegyet NpUHUMaThb b =2.
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rae @ GMHVIpMHeCKVIVI nokasartenb CTEMNEHW, 3aBUCALLNIA OT 3
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y Ee
Yucno PenHonbaca EE onpegensoT no opmyrne
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Yncno PenHonbaca ¢ onpegenstoT no opmyne
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. 2
rae ¥ - KOS(PPULIMEHT KMHEMAaTMYECKOM BA3KOCTU XUAKOCTM, M /c. [Ans ObITOBbIX CTOKOB crieayet
3 -& 2
npuHumats *=1,49-10 M /c.

o
MpumevaHne - CpedHsas CKOPOCTb TEYEHUS XUAOKOCTM — EMpu HEMonHOM HamofiHeHWU TpyGonpoBoaa
(kaHana) paBHa:

l+a
7 = | S|
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I
rae I - cpegHsst CKOPOCTb TEYEHUS XNOKOCTU MPU NOSTHOM HanosTHEHUN pr60I'IpOBOD,a, Mm/c;

R

I
SH UL rygpaenvyeckme pagvychl Npy HEMOMHOM M NOSIHOM HaMonHeHMn Tpybonposoaa, M.

4.5.6 Pacxop »ngkocTtu 9s paBeH:

g; =Vy . (25)

: 2
roe _ xmnBoe cevyeHune noToka XNUOKOCTU nNpn OaHHOM HanoJIHEHUN pr6or|pOBo,u.a, M , KOTOpO€ paBHO:
L 2
Lid = Kﬁ_.,d .
'335 flfd R.S R.SH JfRS[[ K

3HayeHus © npegcTaeneHsl B Tabnvue 2.
Tabnuua 2
HanonHeHne 3HayeHune rmgpasrn4yeckoro OTHoLleHne K
Tpybonposoga paguyca rmgpaBnuyeckmnx &
’;3.5 H'f':f R.:: pafunycoB R.SH fme
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 6esHanopHoro TpybonpoBoga B 3aBMCMMOCTU OT €r0 HanoNHeHUs 1 pacxoda CTOYHON
XMOKOCTW JonyckaeTcsa onpeaensatb no HomorpaMmme npunoxenns I

4.6 Onopbl 1 KpenneHusi

4.6.1 Kpenutb Tpy6GonpoBodbl KaHanuM3auum W BHYTPEHHMX BOAOCTOKOB HeOOXOAMMO B MecTax,
yKasaHHbIX B NpoekTe, cobrniogas crneayoume TpeboBaHus:

- KpenneHusi OOMKHbI HaMpPaBnsATb YCUIWS, BO3HUKAIOLLME NPV yaAnMHeHUn TpybonpoBoaa, B CTOPOHY
COEAVHEHWIA, UCMOMNb3YEMbIX B KAYECTBE KOMMEHCaTOPOB;

- KpenneHus cnegyeTt ycraHaBnmeaTb Y pacTpybos TpybonpoBogos;
- KpenneHus OormkHbl 00ecnevmTb YKITOH M COOCHOCTL AeTanemn TpyoonpoBOAOB;

- YCTaHOBMEHHble Ha T[MagkoM KoHue TpyObl KpenneHust [OOMKHbl OOMyckaTb —pacyeTHble
TemnepaTypHble yANMHeHUs Tpybonpoeoaa;

- paccTosiHMe Mexay KpenneHusmu ansa TpybonposogoB guametpom go 50 u go 110 mm ¢
COEOUHEHUAMW Ha KombLax [OIMKHO MpUHMMAaTbCA B 3aBUCUMMOCTM OT Martepumana Tpybbl no
COOTBETCTBYIOLLEMY CBOAY MPaBuIT;

- NPV YCTaAHOBKE KPEMMEHUI Ha CoeaMHUTENBHBIX AeTansx Heobxoanumo npegycmaTpuBaTtb PpaccTosiHue
ANs  KOMMeHcauuM TemnepaTypHoro yanuHeHusi. [pyv  HEBO3MOXHOCTM  YCTAHOBKM KpPEenmneHuid  Ha
COEAVHUTENbHOW AEeTanu cocedHue AeTanu 3akpennsiT XOMyTamMu Ha pacCTOsiHMSX, obecnevmBatoLmx
yOnvHeHne coeqvHUTENbHON aeTanu.

4.6.2 BepTtukanbHble yyacTkm TpybonpoBoga AOSMKHbI MMETb KpenrieHus, yCTaHaBnuBaemble: Noja
pacTpybom; Ha natpybkax, Mcnonb3yemblx AN NPUCOEOUHEHNSI K CETM YHWUTa30B M TpanoB. Ha oTBoaHbIx
Tpybax oT rmapo3aTBOPOB KPenneHns He yCTaHaBNMBaloT.

4.6.3 lMepen npoknagkon TpybonpoBOAOB M PacCTaHOBKOW KpenfeHUn crepyer NpPoYHO 3aKpenuTb K
CTPOUTENBHBIM KOHCTPYKLUUSAM CaHWTapHble Npubopbl, BOAOCTOYHbIE BOPOHKU U ApYrMe MPUEMHUKN CTOYHbIX
Bog. Mertannuyeckne CcoegUHUTENbHbIE [OEeTann  [AOMMKHbl  UMETb  CaMOCTOSATENbHbIE  KpenneHus,
npegoTBpaLlaoLLme nepegady Harpy3ok Ha TpyObl.

4.6.4 lpun cbopke cpnaHueBbIX coeanHeHW TpPyOONpPOBOAOB 3anpellaeTcsl yCTpaHeHue nepekoca
dnaHueB nyTemM HepaBHOMEPHOrO HaTArMBaHus GOMNTOB M yCTpaHeHWe 3a30poB Mexay draHuamu npu
MOMOLLY KIMMHOBBIX NPOKNaAokK u wawnb.

4.6.5 T[lpyn ckpblTOn npoknagke TpybonpoBoooB W3 MNOMMMEPHLIX MaTepuanoB BHYTPEHHSS
NOBEPXHOCTb BOPO3A UNK KaHaNOB He AOMKHa UMETb TBEPObIX OCTPbIX BLICTYMNOB.

4.6.6 lNpn cbopke pe3bbOBLIX COEAMHEHUN OOMKHA ObiTb cobnogeHa COOCHOCTb MEeTannMyecknx u
nnacTmaccoBbix getanein. [NoBepxHOCTb pe3bObl AeTany AomMKHa ObiTb POBHOW, YNCTON U 6e3 3ayCceHLEB.
5 NIPOEKTUPOBAHME HAPYXXHOIO BOAOMNPOBOOA

5.1 O6wwue TpeboBaHUSA

5.1.1 Bbibop HanopHbIX TpyO M3 MONMMMEpPHLIX MaTtepuanoB AN HapYXHbIX CUCTEM BOAOCHabGXeHusi
npon3BognTCAd C y4eTOM KnnMaTUveCckmnx yCJ'IOBI/II7I N TEXHUKO-3KOHOMUNYECKNX OLEHOK.

5.1.2 Tpybbl nogbupatoT pac4yeToM, nNpu 3TOM AN HAPYXXHOro BOAOMPOBOAA, Kak npaswuno, crnegyet
npuHUmatb Tpy6bl Tuna "C" (PN-6) v Bbiwwe.



5.2 Knaccudmkaums Tpyo

5.2.1 TpeboBaHus kK reoMmeTpuyeckMM pasmepam Tpyb 1 nx napameTpam ykasaHbl B pasgene 3.2.

5.2.2 invHy oTpe3koB TpyO unu ByxThbl yKasblBaOT B JOKYMEHTALMW U3rOTOBUTENS.

5.3 CoeaunHeHue Tpyo

5.3.1 Ons coegnHeHus TpyO U3 MONMMEPHbIX MarepuanoB OOMKHbl MCMONb30BaTbCS, Kak MpaBumio,
CoefMHUTENbHBbIE OeTann M3 MONMMEpPHbIX MaTtepuanoB. [onyckaeTcsas Mcnonb3oBaTb cheuunarnbHble
coefuHUTENbHbBIE AeTaNN N3 MeTanna.

5.3.2 [lns coeanHeHuns Tpyo anametpom Ao 110 Mm 13 nonmoneduHoB crieqyeT UCnonb30BaTb CBApKY.
Tpy6bl 13 MNBX, cteknonnacTMkoB 1 6a3ansLTONNacTUKOB criedyeT COeAnHATb Ha pacTpybHbIX coeanHEeHusX,
YNNOTHAEMbIX NPOUIBHBIM PE3VHOBBIM KOMbLOM, UIK Ha KIEto.

5.3.3 [1na npucoegnHeHus Tpyd 13 NONMMEpPHBIX Matepuanos K apMaTtype u metannnyeckum Tpybam
cnegyeT UCNonb3oBaTb MNriacTMaccoBble OypToBble BTYNKM M cBOGOAHBIE MeTannuyeckue naHubl unm
HepasbeMHblE COeANHEHNST U3 MlacTMacchl-MeTanna.

5.4 Npoknagka Tpy6onpoBoaoB

5.4.1 TpaccupoBka BOOONPOBOAa [OMMKHA OCYLLECTBNATbCA B cooTBeTcTBMM co CHwull 2.04.02 ¢
y4yeToM crnocoba npoknagku - B rPyHTE, B KOMNMNEKTOPaXx, HEMPOXOAHbIX KaHanax nmbo B PEKOHCTPYyUpyeMblxX

TpybonpoBoaax, onpeaensieMoro MeCTHbIMY YCIOBMSAMU U pe3yrbTataMy 3KOHOMUYECKOro pacyeTa.

5.4.2 Tlpn HOBOM CTpOMTENBLCTBE MNPEANnoYTEHME creayeT oThaBaTb Mpokrnagke Tpybonposoga B
rpyHTE.

5.4.3 CnepyeT ncnonb3oBaTh BO3MOXHOCTbL MOBOPOTA Tpacchl 3a c4ET Marnba TpyObl ¢ MUHMMATbHBLIM
paanycom

Ey .
rae - MOAYIb YNPYrocTn nonumMepa npu pactskeHuu, Mra;
TENN HapyXHbI AnameTp Tpyo, Mm;
& - pacyeTHas NPoYHOCTL (Npeaden TekyyecT) ans matepuana Tpyo npu pacTtsxkeHuu, MMMa.

5.4.4 ToBopoT Tpaccbl MOXET ObiTb OCYLIECTBMNEH Takke 3a CYET OTKIIOHEHUSI OCU OAHOW TpyObl
OTHOCUTESBHO APYroi B pacTpyOGHOM COeAMHEHUM, YNIIOTHSEMOM KOIbLIOM, Ha yron o 2°.

5.4.5 MuHumaneHoe 3arnybneHve BogonpoBoda A0 Bepxa Tpybonposoga cornmacHo CHwull 2.04.02
OOIMDKHO npeBbiWwartb rMyOuHy npomMep3aHnsl rpyHTa Ans AaHHOW MECTHOCTM He MeHee 4vem Ha 0,5 m.
YMeHbLuaTh rnyouHy 3anoxeHunst TpybonpoBoga AoMnycKaeTcsi TONMbKO NP NPUMEHEHUN TEMNTOBOW N30MSLMM,
KOHCTPYKLIMSI KOTOPOM He MOrnoLaeT Brary.

5.4.6 MwuHumanoHoe 3arnybreHve BogonpoBoda W3  YCMOBWWA MPOYHOCTW MNpU  OTCYTCTBUM
TPaHCMOPTHbIX Harpy3ok (Kpome nonMBOYHOrO BOAOMNPOBoAa) AOIMKHO ObiTh HE MeHee 1,0 M.

5.4.7 TlepeceyeHne BOOONPOBOAA C OPYTUMW KOMMYHMKAUUSIMK, a TakKkKe aBTOMOOWUIbHbIMU U
)KenesHbIMWU JoporaMu criefyeT BbIMOMHATL B COOTBETCTBUM C TpeboBaHnsimm CHuIM 2.04.02.

5.4.8 MNpun nepeceveHnn c kaHanmMsaLMen Ha paccTosHUK, MeHbleM 0,4 M (MO BepTuKanu B CBETY),
BOOOMNPOBOAbI M3 NONMMMEPHbIX TPYD OOMKHbLI MPOEKTMpoBaThbCs B pyTnsapax. PacctosiHue oT kpas dyTtnspa
[0 nepecekaemMoro TpybonpoBoga AOMKHO BbITb HE MeHee 5 M B KaayHo CTOPOHY.
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5.4.9 CoeguHeHne nnactMaccoBbix TPyO ¢ TpybGamu 13 gpyrux marepmanos (CTanbHbIMU, YYryHHbIMUA,
acbecToueMeHTHbIMU U T.4.) crieqyeT BbINOMHATL Ha pasbeMHbIX coefnHeHusax. [Npu nog3eMHon npoknaake
Takue coeavHeHus cnenyeT ycTaHaBnMBaTh B Konoauax.

5.4.10 MNMepeceyeHre NnacTtmaccoBbiM TPyHONPOBOAOM CTEH COOPYXXEHUI CrieayeT NpegycMaTpmBaTh B
dyTnspax. 3asop mexay QyTnapoMm u TpybonpoBoAOM 3afernbiBaeTcsl 3nacTUYHbIMKW - MaTepuanamu,
npegoTBpaLLaLLMMK NonagaHue Bnarn BHyTpb dytnspa.

5.4.11 Tpwn npoknagke Tpy®6 B TOHHENAX (KOMMYHUKAUMOHHBIX KOMMEKTOpax) crnegyeT BbIMOMHATb
TpeboBaHunst CHul 2.07.01, npu 3TOM anekTpuyeckne kabenum n npoBoga AOMMKHbI MPOKaAblBaTbCS Bbille
Tpy©ONpOBOAOB 13 NONMMMEPHbBIX MaTepranoB 1 OOMKHbI ObITb KOHCTPYKTUBHO BblOENEHbI.

5.4.12 KpenneHve apmaTypbl K CTeHKam W [HWLWY Korogua, TYHHens Wunu KaHana cregyet
NpOM3BOAUTL C NMOMOLLbIO aHKEPHbIX BONTOB 1 XOMYTOB UMW 3aMOHONM4YMBaTL BETOHOM.

5.4.13 TlepeceveHne TpybonpoBOOAOM CTEHOK KomogueB wnv ¢yHOAMEHTOB 34aHUA  criegyet
npegycmaTpmBaTth B CTallbHbIX UK NnacTmaccoBbiX dyTnsipax. 3aszop mexay dytnspom n TpybonpoBogom
3aenbiBaeTcsi BOOOHENPOHMLAEMbIM 31aCTUYHBIM MaTepuarnom.

5.5 PacuyeTt Tpy6onpoBoaa Ha NpPOYHOCTb

Pacuetr TpyGonpoBoga Ha MPOYHOCTb BO3MOXHO MNPOWM3BOAMTL MO  Pas3fMYHbIM  METOAMKaM,
NpUBEOEHHBIM B CripaBoYHOM nutepatype. OgHa U3 HYUX AaHa B npunoxeHun .

5.6 M'mppaBnuyecknin pacyeTt TpyobonpoBoaa

MapaBnuyecknin pacyeT CUCTEM BOAOCHAOXEHMUS, U3NOXEHHbIA B pasgene 3.5, cnegyet NpUMEHSATb
Takke U Ans pacyeTa HapyXXHbIX CUCTEM BOOOCHaGXeHUsI.

5.7 KomneHcauusa TemnepaTypHOro yanuHeHus

5.7.1 KomneHcauus TeMneparypHoro yanmHeHuna noa3emMHbIX BOAONpoBoaoB XONnogHon Boabl U3 pr6
C paCprGHbIMM coegUNHEeHUnAMMN, ynmnoTHAeMbIMN PE3NHOBbLIMU KOIbUuaMK, OOCTUTAEeTCA B paCpr6ax.

5.7.2 [Ona noAseMHbiXx BOAOMNPOBOAOB Ha CBapHbIX WAW OPYrMX HepasbeMHbIX COeAUHEHUSsIX,
NpoKnaabiBaeMbIX B PYHTE, C Y4ETOM 3alleMneHnst TpyO rpyHTOM cneumanbHOM KoMneHcaumm He TpebyeTcs.

Mpn npoknagke B kaHamax crnegyeT NpoBOAUTbH pacyeT Ha KOMMEHCauUulo YAMHEHUMS B COOTBETCTBUM C
pasgenom 3.7.

6 MPOEKTUPOBAHMUE HAPY)XXHON KAHATIU3ALIMX, BOOOCTOKOB U APEHAXEN
6.1 O6wue Tpe6oBaHMA

6.1.1 BoiGop Tpy6 crnefyeT Npou3BoauTb C YYETOM COCTaBa CTOKOB, UX TemnepaTypbl, HA OCHOBaHWK
rMOPaBNMYECKMX M MPOYHOCTHBIX PACYETOB.

6.1.2 [InA caMOTEYHON KaHanusauuu criefyeT Mcrnofb3oBaTb TPyObl KaHanM3aLUMoHHOTO copTaMeHTa.
MpyMeHeHWe HanopHbIX TPY6 OOMKHO BbiTb 060CHOBAHO.

6.2 Knaccudmkaumsa Tpyo

6.2.1 [Ins ©6e3HanopHOM KaHanu3auuu rmagkme TpyObl YHUUUMPOBaHbI MO HapyXHbIM AnameTpam,
Kpome Tpyb u3 cTekno- n 6a3ansronnacTMkoB, M3roTaBNMBAEMbIX HAMOTKOW.

Tpy6bl MO KOMbLIEBOW XECTKOCTN 060MOYKM NOAPA3OENSOTCA HA KNacchbl: HEXeCTKad, NonyXecTkas u
XecTkas. Knacc Tpy® npvBeaeH B NpunoxeHun A.

6.3 CoeauHeHue Tpyo6
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6.3.1 Ha TpybonpoBogax caMOTEYHOM KaHanM3aumm cnegyert npegycMaTpmBaTth Kak pasbeMHble, TakK U
Hepa3beMHble COEANHEHNUA.

6.3.2 B kayecTBe pasbeMmHblX crnegyeT WCNonb3oBaTb pacTpybHble COeAVMHEHWS, YNMNOTHAEMble
KornbLUamu pasnuyHoro npoguns.

6.3.3 OcHOBHbIe BMAbl 1 cnocobbl coeguHeHnn Tpy6 npuBeaeHsl B pasgene 3.3.

6.3.4 [nsa HanopHbIX pr6OI'IpOBOﬂ,OB KaHanmsauunuym cnegyet ucnosib3oBatb nNpenmMmyLlecTtBeHHO
HepadbeMHble COeMHEHUA - CKIenBaHune n CBapky.

6.3.5 PasbemMHble coeauHeHusi (naHuUeBble M Op.) Ha HaMoOPHOW KaHanusauuu, Kak npaBuno,
ncnonb3yTca Ang coeguHeHns Tpyb ¢ obopyaoBaHmeMm.

6.4 MNMpoknagka TpybonpoBoaoB

6.4.1 TpaccupoBKa HapyXHOW KaHanusauuuy [OfkKHa BbIMNOMHATLCA C yveToM TpeboBaHu CHwuM
2.04.03.

6.4.2 TpybonpoBoabl CamMOTEYHON KaHanNM3aLummn SOMKHbI ObITb TOMBKO NPSAMOMNMHENHBIMU. VI3ameHeHne
OnameTpa TpybonpoBoAa 1 ero HanpaeneHWs OOMYCKAETCS TONMbKO B KOMNOALAX.

HanopHble cMcTeMbl KaHanM3aLmn BbINOMHSIKOT COrfacHo pasaeny 5.
6.5 PacueT Tpy6onpoBoaa Ha NPOYHOCTb

Pacuet camoTeuHbIX TPyGONpoBOAOB Ha NMPOYHOCTL CrieayeT NpoM3BoANTbL NO METOAMKE, MPUBEAEHHON
B npunoxexuu [.

6.6 M'mppaBnuyeckuin pacyeTt TpybonpoBoaa

MmaopaBnuuecknii pacyeT caMoTedHbIX MOA3EeMHbIX TpybOMpoBOAOB KaHanM3auum MNpou3BoasaT MO
dopmynam, npuBedeHHbIM B pasgene 4.5.

6.7 KomneHcauus TemnepaTypHOro yanvHeHusi Tpy6

6.7.1 HeobxoaMmocTb KOMMEHcaumm TEMMepaTypHOro yANMHEHWUs TpyO B HamopHOW KaHanusauum
yCTaHaBNMMBaETCsl pacyeToM B COOTBETCTBMM C pasgenom 3.7 Hactoswero Csoga npaBun C YY4ETOM
3alleMnsoLero AencTBnUs rpyHTa.

Mpu 3awemneHun TpybonpoBoga rPYHTOM YyAnuMHeHue TpybonpoBoga yMeHbluaeTcs. BenuuumHa

M
yMeHblLeHUs  *Monpenensercs no opmyre

_p Kot

a¥)
m B &

: (27)

roe Jr_ KO3(hMUMEHT TPEHUs mMaTepuarna O TPyHT, onpedensieMblii OMbITHbIM MyTEM; MPU OTCYTCTBMU
AaHHbIX MOXET BbITb OPMEHTUPOBOYHO MPUHAT paBHbIM 0,4;

3
¥ - 06beMHbIil BeC rpyHta, Him
H . rnybuHa 3anoxeHus Tpybonposoaa, M;
£ - AnunHa TpybonpoBoaa, Mm;

FE - Moaynb ynpyrocTu maTtepvana B HanpasneHun gecgpopmMaumu, Ma;
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¥ - TonwwmHa cteHkn Tpy6onposoaa, M;

¥ - K03 PUUMEHT YNIOTHEHWS TPyHTa, NPUHUMAETCS paBHbIM 1 Mpu cTeneHn ynnotHeHus 0,95 n 0,5
- MPU HEKOHTPONMPYEMOWN CTEMEHN YMIOTHEHUS MPW 3acbINKe TPaHLLEN.

6.7.2 KomneHcauusi TemnepaTypHbix pedopmauuin TpybonpoBOOOB B CaMOTEYHOW KaHanu3auuu
obecneymBaeTcs:

- paCpr6HbIMI/I coeMHEeHUAMM, YNINOTHAEMbIMU KONbLaMu;

- YaCTMYHO B KaHamnu3auMOHHbLIX Koroguax MyTeM YCTPOWMCTBa Mpoxoda 4yepe3 CTEHKU Koroaua u
HabuMBKM NoOTKa.

6.8 Konopgubl ons cuctem KaHanusauum

6.8.1 [ns cucteM BOAOOTBEAEHUS [OMYCKAETCA MNPUMEHATb KaHanusauMoHHble, BOOOCTOYHbIE U
BOOOMPUEMHbIE Konodubl n3: nonumepHsix matepuanos (M3, MNBX n ap.), KOMBUHUPOBaHHLIE (3NEMEHTLI U3
NONMMEPHBbIX MaTepuarnoB B COMETAHWUU C 3NIeMeHTamMM 13 xene3obeToHa), xene3obeToHHbIE N KUPNUYHbIE.
Pa3mepbl konoaues A0OMKHbI COOTBETCTBOBATh YKka3aHHbIM B CHuI 2.04.03.

6.8.2 Konoaubl 13 nonvMepHbIX MaTepuanos crneayeT NPUMEHsITb COBMECTHO C 3alLMTHON NIUTON U3
xenesobeToHa 1 TPaAMLMOHHBIMW afieMeHTaMu Iioka U3 MeTtanna.

6.8.3 JloTkoBas YacTb KonoaueB M3 MOMMMEPHbIX MaTepuanoB A0/MKHA WMETb FOTOBble FOTKM M3
NonUMepHbIX MaTepurarnos, a Takke BbiCTynawLwue natpybku ana npucoeguHeHns Tpybonposoaa.

7 MOHTAX TPYBOMNMPOBOOOB

7.1 O6wme ykasaHusA

7.1.1 Tpwn cTponTenbCcTBe TPYyOONPOBOAOB C NMPUMEHEHUEM TPyO M3 NMONMMMEPHbLIX MaTepuarnoB Ansi
obecneveHus TpebyemMoro kayecTBa CTPOMTENBLCTBA HEOOXOAMMO NPON3BOAMNT:

- NPOBEPKY KBaNMuKaLmMm MOHTaXHNKOB U CBapPLLMKOB;

- BXOOHOW KOHTPOIb Ka4ecTBa npuMeHsieMbIx Tpy6, coeMHUTENbHBIX AeTanen u apmaTypbl;

- TEXHUYECKMI OCMOTP CBAPOYHbIX YCTPONCTB M NPUMEHSIEMOIO MHCTPYMEHTA;

- cMCTeMaTUYeCKMI onepaLmoHHbIN KOHTPOSb KadecTBa COOPKU U PEXUMOB CBaPKY;

- BU3yarbHbI KOHTPOMb Ka4eCcTBa CBApPHbIX COEAMHEHWIA 1 KOHTPOIb UX rEOMETPUYECKUX NapaMeTpoB;
- MeXaHW4eCcK1e UCMbITaHUS CBapHbIX U APYTMX COEAUHEHWIA.

7.1.2 KoHTponb KayecTBa CBapHbIX W COEOMHUTENbHbIX AeTanen, BXOOAHOW KOHTponb Tpyb u T.A4.
crnegyer Npov3BOAMTbL B COOTBETCTBUM C TPEOOBaHNSAMM, yKa3aHHbIMU B pasgerne 7.2.

7.2 BxogHOM KOHTPOSb KayecTBa TPyO M coeaNHUTENbHbIX AeTanen

7.2.1 BxogHoW KOHTpornb KadyectBa Tpyb6 M coeQuHWUTENbHbIX OeTaner  OCyLeCTBseTcs
CTPOUTENBHO-MOHTAXHOW OpraHusauunen, 4ONYLWEHHOW K BbINOMHEHNI0 paboT No MOHTaxy TpybonpoBoaos 13
NonuMepHbIX MaTepuanos.

7.2.2 BxogHoW KOHTPONb BKNIOYaET crieqytoLiue onepaumu:

- NpoBepKa LermtoOCTHOCTU YNMaKOBKU;
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- MNpoBepka MapKMpoBKM TpybG M COeQuHMUTENbHbIX [JeTaneil Ha COOTBETCTBME TEXHUYECKON
OOKyMeHTaumu;

- BHELUHWUNA OCMOTpP Hapy)KHOI7I NOBEPXHOCTN pr6 N coeauHUTENbHbIX AeTanen, a Takke BHyTpeHHeIZ
NOBEPXHOCTN COEOUNHUTENbHbIX peranen;

- U3MEepeHMe M COMOCTaBMEHUE HapyXHbIX U BHYTPEHHUX OMAMETPOB W TOMLIMHbI CTEHOK Tpyo C
TpebyembiMn. MamepeHust crneyeT MpoOM3BOAUTL He MeHee YeM Mo ABYM B3aMMHO MepneHanKynsipHbIM
avametpam. PesynbtaTtbl M3MepeHWidi OOMKHbI COOTBETCTBOBAaTb BENUYMHAM, YKasaHHbIM B TEXHUYECKOW
OOKYMEHTauMn Ha TpybObl U coeavHuTenbHble AeTann. OBanbHOCTb KOHUOB Tpy6 U coeanHUTEnbHbIX
AeTanein, BbixoAsLLas 3a npeaenbl AonyckaeMblX OTKIIOHEHWI, He pa3pellaeTcs.

7.2.3 Bce Tpybbl n coeguHuTenbHble AeTann 3apybeXHON MOCTaBKM AOIMKHbI UMETb TEXHWYEeCcKoe
CBUOETENbBCTBO.

7.2.4 He ponyckaetcsi ucnonb3oBaTb AN CTpouTenbcTBa Tpybbl M coeguHUTENbHbIE geTanu C
TEXHOMOorM4yeckumMn gedekramu, LapanmHamm u OTKNOHEeHWsIMM OT [OMyCcKOB Gonblle, YeM NpeaycMOTPEHO
CTaHOAPTOM WK TEXHUYECKMMMU YCIOBUSIMMU.

Pesynkratbl BXOOHOMO KOHTPOIst 0popMNsATCA akToM Mo hopme, NpuBeaeHHON B NpunoxeHun E.

7.3 CBapka un cknemBaHue Tpy6 U3 NoniMMepHbIX MaTepuanoB

7.3.1 CoeavHeHust Tpyb v getanei u3 ceapMBaeMbliX NOSIMMEPHBLIX MaTEPUANoB OOMKHbI BbINOMHATHCS
Npy MOMOLLM CBAPKM KOHTaKTHbIM HarpeBOM (CTbIKOBOW, pacTpybHo) nmbo coeamHUTenbHbIMM AeTansmm ¢

3aknagHbiM HarpeBaTesibHbIM 3J1IEMEHTOM.

7.3.2 CTblkOBasi cBapka peKkoMeHayeTcs AN coeguHeHus mexagy cobon Tpyb v coeguHUTENbHbIX
Aetaneu HapyXHblM guametpom 6onee 50 MM 1 TOMNWUWHOW CTEeHKM Bonee 4 MM (PUCYHOK 5).
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a - LeHTPOBKa U 3aKpenseHne B 3aXXmmMax CBapoO4HON MaLUUHbI KOHLOB cBapuBaeMbIx Tpy6; 6 -
MexaHnyeckasa obpaboTka TopLOB TPpyO C MOMOLLIbIO TOPLUOBKM (7); 8 - NpOBEpPKa TOYHOCTW COBNaaeHNs
TOPLIOB MO BENUYMHE 3a30pa (C); & - HarpeB 1 onnasfneHne cBapuBaeMbIX MOBEPXHOCTEN HarpeTbim
WHCTPYMEHTOM (2); 0 - ocajka cTblka

Pl/lcyHOK 5 - MNocnepoBaTenbHOCTb npouecca CGOpKl/I N CTbIKOBOW CBapKu pr6 KOHTakKTHbIM Harpesom

PacTpybHasi cBapka pekomeHayeTcs ans Tpyo HapyXHbIM guametpom Ao 110 MM 1 cTeHkamu no6oi
TONLUMHBI.

Mpn cBapke Heobxoaumo noadupaTtb TPyObl M coeaMHUTENbHbIE AeTanu no napTuam noctaeku. He
JornycKaeTcs cBapka Tpyb 1 aetanen u3 pasnuyHbIX NonMMepHbIX MaTepuarnos.

I'Ip|/| CTbIKOBOM CBapke MakcnmMmarlibHaaA BelnyYnHa HecoBnageHnAa KpOMOK He OOfKHa npesBblillaTtbh 10%
HOMWHANbHOW TOMLLNHBI CTEHKN pr6bl.



BHyTpeHHWII amameTp pactpyba coeauHuTEnbHbIX AeTanen AormkeH ObiTb MeHblue HOMMUHASIbHOro
Hapy»XHOro AnameTpa ceapuBaemol Tpybbl B npegenax gonycka.

7.3.3 Npu cTbIKOBOW CBapke HENOCPEACTBEHHO Nepen HarpeBoM CBapvBaeMble MOBEPXHOCTU AOSMKHbI
nogBepratbCcsl MexaHudyeckon obpaboTke ANns CHATUS BO3MOXHbIX 3arpsi3HEHWI M OKUCHOW nneHku. MNocne

MEXaHN4eCcKomn O6pa6OTKM mMexay TopuamMmu pr6, npuBegeHHbIMM B COMNPUKOCHOBEHUWE C MOMOLLbIO
LeHTpupyroLero I'Ipl/ICI'IOCO6J'IeHMF|, He AOMKHO ObITb 3a30p0B, npeBblllaroLWnx 0,5 mm gns pr6 anamMmeTpom

0o 110 mm un 0,7 mm - ansa 69 nbLnx OMaMeTpoB.

KoHubl Tpy6 npu pacTtpyOHom cBapKe AOMMKHBI UMETb HapyXxHyto dacky nog yrnom 45° Ha 1/3 TonwuHbl
CTEHKW TpyObI.

7.3.4 CBapky Tpyb BCTbIK B MOHTaXHbIX YCIOBUSX CriedyeT NPOM3BOAMTL Ha CBApPOYHbIX YCTaHOBKaX,
obecneyMBalOWMX aBTOMATM3aUMIO OCHOBHbLIX TMPOLIECCOB CBapkM W  KOMMbIOTEPHbLIA KOHTPONb C
perncTpaumnen TeEXHONMOrM4ecKkoro npowecca (CM. pUCyHok 5).

Ons npenorepalleHna HanunaHma pacnnaBneHHOro marepuana npun cBapke pr6 Harpesarterb
cnenyet NoKpbITb TENNOCTOMKUM aHTUaare3VoHHbLIM NOKPbITUEM.

7.3.5 Tlpy KOHTaKTHOW CTLIKOBOW CBapKe C MNPUMEHEHWEM CBapPOYHbIX MalUMH U MOHTaXHbIX
nprcnocobneHun cnenyeT BhINOMHATL CriegyoLme onepauum:

- YCTaHOBKa M LIeHTPOBKa Tpy6 B 3@XKMMHOM LIEHTPUPYIOLLIEM NPUCTOCOBNEHUM;

- MexaHu4eckasi TopuoBka Tpyb 1 06e3xnprBaHne TOpLOB;

- HarpeB W onnaBfieHne CBapuBaeMbIX MOBEPXHOCTEN NOA AaBMEHMEM;

- yoaneHue CBapo4YHOro HarpeBarens;

- COMpshKeHWe pas3orpeThbix CBapMBaeMbIX NOBEPXHOCTEN (0caaka) nog AaBneHnEM;
- OXNaXaeHne CBapHOro LUBa MNof AABMNEHNEM.

7.3.6  OCHOBHbIMW KOHTPONMPYEMbIMM MapamMeTpaMy MpoLEecca CTbIKOBOW CBapku SABMSKOTCS:
TemnepaTtypa paboyMx NMOBEpPXHOCTEW HarpeBaTensl, NPOOOIMKUTENBHOCTL Harpesa, rnyGuHa OnnasneHus,

BENMNYMHA KOHTaKTHbLIX AaBMEeHUN npn onnaBneHnn n ocagke. BbicoTa h BHYTPEHHEro U Hapy>XHOro rpara

(BanuKoB) nocre cBapku AOMKHa 6biTb He Gonee 2-2,5 MM Npu ToMLWMHE CTEeHKM Tpy6bl 00 5 MM 1 He
oonee 3-5 MM Npu TOMNWWHE CTEHOK 6-20 MM.

7.3.7 KoHTakTHasa pacTpybHas cBapka BKto4YaeT B cebs criegytoLlme onepaumm:

- HaHeceHue METKM Ha paccTosHUM OT Topua Tpybbl, paBHOM rrnybuHe pactpyba coeanHUTENbHOM
JeTanu nnc 2 Mu;

- yCTaHOBKY pacTpy6a Ha OopHe;

- YCTaHOBKY [MajKoro KoHua Tpy6bl B rMMb3e HarpesaTenbHOro aneMeHTa;
- HarpeB B TeYEHWe 3aaHHOro BPEMEHW CBapvBaeMbIX AeTanei;

- OIHOBPEMEHHOE CHATUE AeTanen ¢ AopHa 1 Mmnb3bl;

- coeavHeHue pJetanen mexagy cobom OO0 METKM C BbIAEPXKKOM A0 OTBepAeHWs OnflaBfiIEHHOro
MaTepuana.

Mpu cBapke MNOBOPOT [AeTaner OTHOCUTENbHO Apyr [Apyra Mocre COMpsbkeHus Jetanei He
ponyckaetca. lNMocne Kaxgoi cBapkM HeoGxodMMa OYUCTKA pabodumx MNOBEepXHOCTEM OT  Hanurnwero



maTepuana. Bpemsi BblOEpXKM CBapuMBaeMblX W3OENUA [0 YacTUYHOMO OTBEpPOEHWs 3aBUCUT  OT
npuMeHsieMoro maTtepuana.

7.3.8 MapknpoBKy CBapHbIX CTbIKOB MPOM3BOAAT Cpasdy MOCMe OKOHYaHWsi onepauuu Ha ropsyem
pacnnaBe HapyXHOro rpara B ABYX AuameTparnibHO MPOTUBOMOSIOXHLIX TOYKax B MpoLecce oxnaxaeHus
CTblKa B 3a)KMMax LieHTpaTopa CBapOYHOM YCTAHOBKM UM MOHTAXKHOIO MpUCnocobneHusl.

[ns MapKnpoBKU CTbIKOB PEKOMEHOYETCA UCMONb3oBaTh knevma tuna My-6 nnm My-8 no FOCT 2930.

7.3.9 CBapky npv MOMOLUM COEOUHUTENbHBIX AeTanen C 3aknagHbIMU 3MeKTpoHarpeBaTenbHbIMM
anemMeHTamMmun NPUMEHSIOT NSl COeAMHEHUs nnacTtMaccoBbix Tpy6 anametrpom ot 20 go 500 mm ¢ nobon
TOSNLLMHOW CTEHKM, a Takxke Ansi NpMBapku K TpybonpoBogy ceasioBbiX OTBOAOB.

Ceapky MydTamu € 3aknagHbIMW HarpeBaTensiMM pekoMeHAYyeTCs NPOM3BOANTb ANS:

- COeAVHEHNs1 ONTMHHOMEPHBIX TPYO;

- coeivHeHns Tpyb C TOMNLMHOWN CTEHKN MeHee 5 MM;

- peEMOHTa TDY6OHPOBOD,8 B CTECHEHHbIX YCJ10BUAX.

Ceapky TpybonpoBOAOB C MPUMEHEHMEM COEAMHUTENbHBLIX AeTanen ¢ 3aknagHbIMU HarpesaTensmu
Npon3BOaAT Npu TeMNepaType OKPY>KatoLLero Bo3ayxa He Hmke MuHyc 5 °C n He Bbiwe +35 °C.

B cnyyasx HeoGXogMMOCTM TMpPOBEAEHUs CBapku Mpu ApYrux Temnepatypax Bosgyxa paboTbl
BbIMOMHSIIOT B YKPbITUAX (NanaTku, watpbl U T.N.) ¢ obecrevyeHnem nodorpesa 30HbI cBapku. MecTo cBapku
3allyMLLaloT OT BO3AEWCTBUS Bnaru, necka, nbinv u T.n.

7.3.10 TexHonornyeckni NpoLecc coeanHeHns Tpyo ¢ NOMOLLLIO MydT C 3aknagHbIMU HarpesaTtensiMm
BKIIIOYaeT:

- NOAroToBKYy KOHLOB pr6 - OYMUCTKA OT 3arpA3HeHnd, pa3dmMmeTKka, MexaHn4yeckad o6pa60TKa (LI,VIKJ'IeBKa)
cBapuBaeMbIX HOBerHOCTeVI n O6€3)KVIpl/IBaHI/Ie nx. Obwasn onMHa ovMwaemMbiX KOHLOB pr6 [OIMKHa ObITb
He MeHbLle 1,5 AnuHbl npuMeHAeMbIX 514 CBapKn My(*)T;

- cbopKy CTblka (YCTAHOBKA W 3aKpensieHMe KOHLIOB CBapuBaeMblX TPyO B 3ammax LEHTpUpYoLLEero
npucnocobneHnsi C OQHOBPEMEHHOW MOCaAKON MydpThbl);

- NOOKMNoYEHMe K CBapOYHOMY annapary;

- CBapKy (3agaHne nporpaMMbl NPOLIEcca CBapKu1, Harpes, oXnaxaeHue COeIMHEHMs) N0 PUCYHKY 6.
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1 - Tpyba; 2 - MeTka nocagkn MydThbl U MexaHU4ecko o6paboTkmM noBepxHoOcTK Tpybbl; 3 - MydTa; 4 -
3aKkrnagHon HarpesarTerb; 5 - TOKONoABOAsLLME (CBapOYHbIe) NpoBoaa

PucyHok 6 - CBapka Tpyb MydTon ¢ 3aknagHblM HarpeBaTenem
Mepen mexaHnyeckon o6paboTKoM Ha KOHLbI cBapyBaeMbIx Tpy6 Ha AnuHy 1/2 AnvHbl MydpTel HAHOCAT
METKW rmyOrHbI nocagkyn MydTel Ans 0603Ha4YeHns 30HbI 06paboTKM.

MexaHuyeckasa obpaboTka KOHUOB Tpyb 3akrno4yaeTcs B CHATUM C MOBEPXHOCTU Pa3MEYEHHOro KOHLa
Tpybbl crios matepuana TonwmHon 0,1-0,2 MM, a Takke yaaneHun sayceHueB. 3a30p Mexay cBapvBaeMbIiMU
NoBepPXHOCTAMM TPyObl 1 pacTpybHOM AeTanun He JomkeH npeBbiwatb 0,3 Mm.

CBapMBaeMble NOBEPXHOCTU pr6 nocrne MexaHU4ecKon 06pa60T|<|/| n My(bTbI TWwaTtenbHO
O6€3)KMpI/IBaIOT nyTemM npoTUpKn cneumanbHO pekoMeHOAO0BaHHbIMU O1A 3TUX Lenen coctaBamu.

My(bTbI C 3aKnagHbiMMn HarpeBartendamun, nocrtaBlnidemMble W3rotoBUTeENeEM B I/IHD,VIBI/Iﬂ,yGJ'IbHOVI
repmeTMquﬂ ynakoBkKe, BCKprBaeMOIZ HenocpeacTtBeHHO nepen CGOpKOIZ, O6€3)KI/IpVIBaHI/IPO He noasepratoT.

7.3.11 Jonyck nepneHamKynsapHOCTU TOpLOB TPyD M MakCMMarbHbIN 3a30p MEXAy HUMWU NPUBELEHbI B
Tabnuuax 3 u 4 (pUcyHok 7).
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PucyHok 7 - YcTaHOBKa 3a30pa npu CTbIKOBKE Tpy©O
Tabnuua 3 - [lonyck nepneHamKynapHOCT! TOpLOB Tpyo
B munnmnmertpax

HapyxHbii guametp 20 32 40 63 90 110 125 160 | 200
s 2 2 2 3 4 5 6 7 8

Tabnuua 4 - MakcumarnbHbI 4ONYCTUMBIN 3a30p MeXAy ABYMS TpyGamm
B munnumetpax

HapyxHbIi guametp 20 32 40 63 90 110 125 160 200
=] * * * 7 9 11 13 16 20

*

Bo BHyTpeHHen nonoctu MydpT avametrpamu 20, 32, 40 MM npegycMmoTpeH
TEXHONOIMYECKNIA LEHTPanbHbI BYPTUK ANS ynopa KOHLIOB CBapuBaeMbIX Tpyo.

7.3.12 lNMpouecc cbopkn BKITHOYAET:

- HaeBaHne MyddTbl Ha KOHeL, NepBon TPyObl 4O COBMELLEHUS TOPLIOB MYdThl U TPyObl, 3aKpenneHve
KOHLa Tpybbl B 3aKMME MOHTa)KHOTO NPUCNocobneHuns;

- YCTaHOBKY B ynop B TOpeL, nepBol TpyObl KOHUA BTOPOM TPyObl M 3akpenseHue B 3axume
MOHTa)KHOr0 NPUCNocobnNeHns;

- HagBwxeHue MydTbl Ha KOHeL, BTOopow Tpybbl Ha 1/2 aonuHbl MydTbl OO ynopa B 3axume
nprMcnocobneHns v 4o MeTKU, HAHECEHHON Ha Tpyoy;

- NOAKI4YeHne K Knemmam My(bTbI TOKONnoaBoOAALMX NpoOBOAOB OT CBApO4YHOIo annapara.

Bo nsbexxaHne noBpexaeHUst 3aknanHbIx HarpeeaTernei (MPOBOMOYHbIX 3NeKTpocnuparnei) HageeaHue
MydTbl Ha KOHel, TpyGbl UM BBeAEHME KOoHUa TPyObl B MydpTy NpOU3BOAAT C OCTOPOXKHOCTbIO 6e3 6onbLumnx
YCUNUIA, NEPEKOCOB U MPOKPYYMBaHUS.

CobpaHHble Tpybbl yknagbiBalT nNpAMonunHerHo 6e3 marmba m npoBUCaHMs, KIeMMbl TOKONoaBoaa
My(pTbl pacnonaratoT € BO3MOXHOCTbIO CcBOGoAHOro obcnyxmBaHusa. [lapameTpbl pPeXMMOB CBapKu
yCTaHaBMMBaT Ha CBapOYHOM annapaTe B 3aBUCUMOCTU OT COpTameHTa MydTbl WM CYUTLIBAKOT CO
LWTPUXOBOrO koga C MydTbl UMM MarHUTHOW KapTOYKM MpU MOMOLLM AaTyMka B 3aBMCUMMOCTW OT BuAa
ncnonb3yemMmbix MydT U CBaApO4YHbIX annapartoB. [locne BKMYEHUS annapaTta NPOLECC CBapKU NPOXOauT B
aBTOMAaTMYECKOM pPeEXMME.

Mocne 3aBepLleHnA Harpeesa cBapHoe coeanHeHne MOXHO nepemMellartb He paHee, YeM 4epes 20 MyH
oxnaxageHwuA.



7.3.13 TlpuBapky k Tpybam ceanoBbix OTBOAOB (PUCYHOK 8) npom3BoOAT B criedytoLlen
nocnenoBaTesibHOCTU:

- pasmeyaloT MecTo MNpueapku oTeoda Ha Tpyoe;

- NOBEPXHOCTb TPY6bI B MECTe NpMBapKM OTBOAA 3a4MLLAIOT, a 3aTeM 06e3KMPUBAIOT;

- MpuBapuBaeMylo MOBEPXHOCTb OTBOAA, €CNW OH MOCTABMAETCA W3roTOBUTENEM B repMeTUYHOM
WHOVMBUOYanbHOW YMaKoBKe, BCKPbIBAEMOW HEMoCPeAcTBeHHO nepen COOpKoW, 06e3kMpUBaHUIO He
noaBepraor;

- OTBO YCTaHABMMBAIOT Ha TPyOy M NPUKPENIISOT K HEW C MOMOLLbIO MEXaHUYECKOIO 3aXXMMa;

- NOAKNK4aloT K KOHTaKTHbIM KIieMMaM TOKOMpoBOA4a CBapO4Hbie NpoBoAa 1 Npon3BOOAT CBApKY.
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a - 0TBOJ C CearnoBbIM HarpesaTtenem; 6 - 0TBOZ C KOMbLIEBbIM HarpeBarernem;
1 - Tpy6a;
2 - METKM NOCafKn OTBOAOB M MexaHudeckon obpaboTku NoBeEPXHOCTU TpyObI; 3 - 0TBOA; 4 - 3aKnagHon
HarpeBaTernb; 5 - NonyxomyT; 6 - BUHTbI KpENneHust; F - HanpaeneHue ycunus cxkaTtust otsoga npm cbopke n
cBapke

PucyHok 8 - CBapka cefinoBbIX OTBOOB C 3aKnaAHbIMW HarpeBaTensmu ¢ TpyGor
Mocne oxnaxaeHus Yepes naTpybok NpvMBapeHHOro oTBoda NPOU3BOAAT CBEPOBKY (hpesepoBaHue)
CTeHKkU Tpy6bl AN COeQNHEHUs] BHYTPEHHMX MONocTel oTBoAa U Tpy6bl.

7.3.14 KOHTpOnb KayecTBa CBapHbIX COEAMHEHWN BbIMOMHAETCS B COOTBETCTBMM C HOPMAaTUBHOW
OOKyMeHTaumen. [Jnst oueHKM KayecTBa CBapHbIX COEAMHEHUN, BbINOMHEHHbIX MPU NMOMOLLM MydT U OTBOAOB
C 3aKnagHbiMW Harpesatensamu, My(*)TOBbIe coeanHeHUa UCMbITbIBAOTCA Ha chnwwuBaHMe, a ceanoBble



OTBOZbI - HA PasphbIB.

7.3.15 Tpybbl 13 HecBapHbIX MONMMEPHbLIX MarepuanoB, B TOM 4YUCne CTEKNo- MU
BasansTonnacTUKoBbIE, CKNENBAKTCA MeXay cobor U ¢ PaCOHHBIMW YacTAMU BHaxXIecCT.

7.3.16 CkneuBaemble MOBEPXHOCTU OOIMKHbI MPOXOAWUTH CMELManbHY0 MexaHUYeckylo o6paboTky,
06e3XMpMBaTLCS, NOKPLIBATLCS KNEeM.

7.3.17 CocTaB Knes Unu ero mapka JoSKHbl COOTBETCTBOBATL MaTepuany Tpybonposoaa.

7.3.18 KoHcpurypaumss 1 pasmepbl KneeBblX COEANHEHW OOSMKHbI BbINOMHATLCA MO chneumanbHbIM
pernamMeHTaM ¢ y4eTOM UCMONb3yeMbIX TPyD, cpoka Criyk0Obl U TEXHOMOMMU BbIMOSTHEHMS MOHTaXHbIX paboT.

7.3.19 B pernameHTe OOMMKHA yKasblBaTbCA TEXHOIOMUSA CKNEMBAHUS, BKIOYaKOLWasa TEXHONOrM4yeckme
npoLecchbl MOATrOTOBKM MOBEPXHOCTU, a MpPU HEOOXOAMMOCTU MPUrOTOBIIEHME CaMOro Kresi, COOCTBEHHO
camoro npouecca CKrnemBaHug, BpemMs 40 UCNbITaHWUS COeQUHEHNS C yKa3aHMeM HeobXoauMbIX NapamMeTpoB.

7.4 CoeanHeHuMe TpyO Ha MeTanIMYeCKMX coeAUHUTENbHbIX AeTansax

TpyObl U3 MONUMEPHLIX MaTepuanoB, HE COEOUHSIIOWMECS C MOMOLLBLI CBapKuM WU CKINeuBaHus,
crnepnyeTt COeQUHATbL Mexay COOON U ¢ COeaUHUTENBHBIMU AETansiMM ¢ MOMOLLbIO METanNMYeCcKUX pe3abboBbIX
COeOUHEHUN C OBXMMHBIMW KoMnbLaMK, MydTaMn UM HA HAKUOHbIX rankax.

7.5 MoHTaX BHYTPeHHUX ceTerM BogonpoBoaa

7.5.1 MoHTaX BHYTPEHHUX CUCTEM BOLOCHaOXeHMs crieqyeT Npon3BoAnTb B COOTBETCTBUM C NMPOEKTOM
npomsBoacTBa paboT M TEXHONMOrMYECKUX KapT, MNpU MONOXUTENbHON TemnepaTtype ¢ cobnogeHnem

TpeboBaHu CHulT 3.05.01.

7.5.2 MoHTax TpybonpoBodoOB criegyeT BbINOMHATL MOCME OKOHYaHMA ra3o- U 3NEKTPOCBaPOYHbIX
pabor.

7.5.3 lNpun MoHTaxe crneagyeT NPUMEHSAThL, Kak NpaBusio, yKPYMNHEHHbIE y3nbl Tpy6onpoBoaoB.

7.5.4 Pe3bboBble coeanHeHus Tpyb 1 coeamHUTENbHbLIX AeTanen cneayeT BbIMOMHATL BPYYHYHO UIn C
NCMNOMb30BaHMEM KItodel ¢ perynmpyeMbiM MOMEHTOM.

7.6 MoHTax BHYTpEeHHEeN KaHanu3auum u BOOOCTOKOB

7.6.1 MoHTax BHYTPEHHUX CeTel KaHanu3auuM W BOAOCTOKOB MOXET BbINOMHATBCA Kak C
NCMONb30BaHNEM OTAENbHbIX TPYO M COeAUHUTENbHBIX AeTanei C KpenrneHnem ux Mo MecTy, Tak U C
NCMOMNb30BaHNEM YKPYMHEHHbIX Y310B, B TOM YMCIe Y CMOHTUPOBAHHbIX B CAHUTapPHO-TEXHUYECKUX KabuHax,
C COMpshKeHMeM CTOSIKOB KabWH MexaTaxHbiMW BcTaBkamu. MoHTax TpybonpoBodoB crnegyeT BecTu Mo
cxeme "CHu3y BBepx".

7.6.2 Tpu cbopke pacTpyOHbIX COEAVMHEHWA C  YMIIOTHUTENbHLIMU  KOMbLAMW  BbIMOMHSOTCS
criegyrowne onepauuu:

- OYMCTKA OT 3arpsi3HEHUS] HAPY>KHOW MOBEPXHOCTW rMafKoro KoHua Aetanu unm Tpyobl U BHYTPEeHHeN
NMOBEPXHOCTM pacTpy0a;

- O4YUCTKa ynJIOTHUTENbHOIO Konbua OT rpda3n 1 Macert;
- YKnagka ynnoTHMUTENbHOro Konbua B Xenobok paCpr6a;
- CMa3Ka rmaakoro KoHua pr6b| MM coeguHUTErNbHON geTanu 1 YNINOTHUTENbHOIO KOJfibua MblJ1bHbIM

pacTBOPOM, [MIMLEPVUHOM WM UX CMecbio (MPMMEHATb AN CMaskM CONMMAOON WAW Apyrve aHanormyHble
cMasKku 3anpeLlaeTcs);
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- BBEJEHWE MaaKoro KoHua B pacTpyb 40 MeTku ¢ obs3aTenbHOM NPOBEPKOM KavyecTBa cOopku nyTem
cobpaHHbIX geTanen oTHOCUTENbLHO APYr Apyra Ha yron Ao 45° ¢ Bo3BpalleHMEM B MOHTaXHOE MONOXeHune

BPYYHY!IO.

7.6.3 SaernneHme XOMYTOB ONOp Ha CTOAKax U oTBOAALLUMNX pr6onposo,u,ax cnegyeTr npousBoanTb
nocne coegnHeHna nx ¢ CaHNTapHbIMU np|/|6opaM|/1 B MPOEKTHOM MNONOXXEHUN.

7.7 MoHTaX noA3eMHbIX ceTe BOAOCHAbXeHUA U KaHanusauum us3 NMOJIMMEpPHbIX pr6

7.7.1 Tlpoknagky ceTeil BOAOCHabGXeHMs W KaHanusauuu crieqyeT BbIMOMHSTb B COOTBETCTBUM C
TpeboBaHnsmm CHwul1 3.01.01.

7.7.2 WvpuHa TpaHweun no aHy gormkHa 6biTb He MeHee YeM Ha 40 cM BonbLue Hapy>XHOro Avamertpa
Tpybonposoga. [Npu NNOTHBIX M TBEpAblX FPyHTax Ha OHe TpaHweun nepen yknagkon Tpyb cnegyet
npegycmaTtpmsaTtbh NOCTENb U3 Necka TonwmHon He meHee 10 cm.

an YKnagke annMHHOMEPHbIX pr6 N pbITbe TpaHLLIeﬁ Y3KO3axBaTHbIM LEMNHbIM 3KCKaBaToOpOM LUMPUHA
TPpaHLLen MOXeT ObITb YMEHbLUEHa.

7.7.3 MoHTax pr60I'IpOBO,CI,OB cnenyet BbIMOJHATL: C paCprGHbIMI/I coeaAnHEHNAMM Ha AHEe TpaHLlew,
C Hepa3beEMHbIMUN COeANHEHUAMN, KaK npaBuiio, Ha 6pOBKe TpaHLen.

7.7.4 Tpu 3acbinke TpybonpoBoAOB Hag BEPXOM TpyObl 06513aTeNbHO YCTPONCTBO 3aLLMUTHOIO CIos 13
necyaHoro UM MSrkoro MecTHOro rpyHTa TonwmnHon He meHee 30 cM, He cofepXKallero TBepAbIX BKHOYEHNI
(webHs, kamHewn, kuprnvden un T.4.). [logbueka rpyHTOM TpybonpoBoga MPOU3BOAUTCA PY4YHBIM
HEMEXaHU3NPOBAHHBLIM MHCTPYMEHTOM. YNNOTHEHME IPYHTA B Na3yxax Mexay CTEHKOW TpaHLien n Tpyboun, a
Takke BCEro 3alMTHOrO Criosi crnegyet MpOBOAUTb PYYHOW MEXaHU4eCKOW TPamMOOBKOW [0 LOCTUMXKEHMS
KoaduLMEHTa YNNOTHEHUSA, YCTAHOBIEHHOMO MPOEKTOM. YNMOTHEHME NEPBOro 3alMTHOIO Crosi TONLMHOM
10 cM HenocpeacTBEHHO Haa TpybonpoBoAOM NPOU3BOAAT PYYHBIM UHCTPYMEHTOM.

7.7.5 PacTpybHble coegnHEeHWUs1 HanopHbIX TPYO BLIMOMHSIOT MO CreaytoLle TEXHONOMUN: O4UCTKa OT
rpsi3an U Macen rnagkoro KoHua TpyObl; HAHeCeHWe Ha rMagKoM KoHUe TpyObl MeTkn, ob6o3Havatowen rnyouHy
HadBuraHus KoHua TpyObl B pacTpyb; MomelleHue YNIOTHUTENbHOIMO Konbua B na3 pactpyba; cmaska
rMagKoro KoHua TpyObl M YMIIOTHUTENbHOIO Konbla (MULEPVHOBLIA UM MbINbHBIA PAacTBOP); HaaBUraHue
rmagkoro KoHua Tpybbl B pacTpyb6 go meTkn. Ha koHuax Tpyb gomkHa ObiTb gpacka nog yrmom 15°
BbIMOMHEHHas B 3aBOACKMX YCIOBMSAX UK Ha MecTe MoHTaxa. COOpKy pacTpyOHbIX COeQUHEHU AuamMmeTpoMm
00 110 MM OCyLLeCTBMAOT BPYYHYHO, And Tpyb Oonbliero gMameTpa UCMOoNb3YyT HaTsXKHbIE€ MOHTaXHble
npucnocobneHus. MNpaBubHOCTL COOPKU COEANHEHUS U YCTAaHOBKWN YMNIOTHUTENBHOMO KOMbLA NpoOBepsSeTCs
wynom TonwmHom 0,5 mm.

7.7.6 CBopky pacTpybHbIX COeQUHEHWI criegyeT NPOM3BOAUTE NPU TEMNEpaType Hapy>KHOro BO3dyxa
He HXe Hynd. YNnoTHUTEeNbHbIE KOMbLA A0 HaYana MOHTaXa JOSMKHbI HAXOAUTLCS B TENSIOM NOMELLEHUN.

7.7.7 Tpu 3acbinke nasyx W YCTPOMCTBE 3alLMTHOrO CMOs rpyHTa coeauHeHus TpyGonpoBoaOB
OCTaBNAKT He3acbiNaHHbIMKA A0 NMPOBEAEHUs MpeaBapUTENbHbIX UCMbITaHUA Ha repMETUYHOCTb. 3acbinky
nasyx 1 ynnoTHeHue rpyHTa B NpUsiMKax NpoM3BOASAT C UCMONIb30BaHMEM MeXaHUYECKUX TpamBbOBOK.

7.7.8 MoHTax ysnoB B Koroguax MpoOM3BOAST OQHOBPEMEHHO C Mpoknagkonm Tpybonposoaa.
MpucoeanHeHne TpybonpoBOOOB K dhraHuam, 3anopHOW M perynupylowen apmatype npousBoadaT nepes
3acbinkon TpybonpoBoda 3alWMTHbIM CAOEeM [pyHTa, 6e3 3atskkm 6onToB. OkoHuYaTenbHas 3aTsaxka
©onTOBbIX COEANHEHWI BbIMOITHAETCS HENOCPEACTBEHHO NEpPE rMapaBNyeCcKnM NCNbITAaHNEM CUCTEMBI.

8 UCTMNbITAHUE U COAYA TPYBOIMNPOBOAOB B 3KCIMNYATALIUIO

8.1 CormacHo CHull 3.05.04 HanopHble un 06e3HanopHble TPybGoMpoBOAblI BOOOCHAOXKEHUS W
KaHanuMsauuMm UCMbITbIBAIOT HA MPOYHOCTb WM MAOTHOCTb  (FEPMETUYHOCTB) TMAPABINYECKUM UMK
NMHEBMATUYECKMM CNocoboM ABaxabl (MpeaBapuUTENbHOE U OKOHYATENBHOE).
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8.2 lNpegBapuTenbHoe UcnbiTaTenbHoe (M30LITOYHOE) rMapaBNMYECcKoe AaBfeHNe Mpu UCMbITAaHUN Ha
NPOYHOCTb, BLIMNOMHAEMOE A0 3aChIMKy TPaHLIEN M YCTaHOBKW apMatypbl (TMOPaHTOB, NPeaoXpaHUTENbHbIX
KnanaHoB, BaHTY30B), OOMMKHO ObiTb paBHO pacdyeTHOMYy pabodemy [aBnNeHWo, YMHOXEHHOMY Ha
KoadpumumeHT 1,5.

8.3 OkoHuaTenbHoOe ucnbITaTeNbHOE rMOpaBnNUYEcKoe OaBfeHWE NPU UCMbITAHUAX Ha MNOTHOCTb,
BbIMOMHSAEMbIX NMOCIEe 3achIMNkX TPaHLIEN N 3aBEPLLEHUS BCeX paboT Ha AaHHOM y4dacTke Tpybonposoaa, HO
[0 YCTaHOBKU MMAPAHTOB, NPeAOXPaHUTENBHbIX KNanaHoB Y BaHTY30B, BMECTO KOTOPbIX HA BpeMS UCMbITaHUS
YCTaHaBMMBAlOT 3arnyLKn, OOMKHO ObiTb PaBHO pacyeTHOMy pabodemy [aBfEHWO, YMHOXEHHOMY Ha
KoapdumumneHT 1,3.

8.4 [o npoBeaeHUss WCMbiTaHWS HaMopHbIX TPyOOMpPOBOAOB C PAaCTPYOHbIMKM COEOUHEHUSIMU C
YMNOTHUTENbHBLIMK KOMNbL@MKU Mo Topuam Tpybonposoda 1 Ha oTBogax HeobXxoauMo yCcTpamsaTbh BPEMEHHbIe
UMY NOCTOSIHHbIE YMOPbI.

8.5 I'Ipe,u,sapMTeanoe rmgpaBnnyeckoe UcnbiTaHMe HanopHbIX pr6OI'IpOBOﬂ,OB cnenyet npon3BognTb
B crneayrowem nopanke:

- TpybonpoBoza 3anonHuTL BOAOW U BblaepkaTb 6e3 AaBneHus B TedeHne 2 v;

- B TpybonpoBoge co3fath UcnbiTaTenbHOE AaBNeHNE U NoaaepuBaTh ero B Tederme 0,5 y;

- UCcNbITaTeNnbHOE OABMEHNE CHU3NUTb 0 PacyYeTHOro 1 NPOM3BECTM OCMOTP Tpybonposoaa.

Boligepkka TpybonpoBoga noag pabouvMm gaBneHnem npou3soautcss He MeHee 0,5 4. Beuay
nedopmauun obonoykm TpybonpoBoga HEOOXOAMMO MOOAEPXKMBATL B TPyOONMPOBOAE MCMbITATENBHOE UMK
pabodyee gaBneHne nogkavykon Bodbl 4O MOMHOW cTabunusaumu.

TpybonpoBoa cunTaeTcs BblAepKaBLUUM NpeaBapuTenbHOe rmapaBnuyeckoe WUchblTaHue, ecriv nog
ncnblTatenbHbIM daBrlieHnemMm He 06Hapy>+<eHo pa3pbiBOB pr6 NN CTbIKOB N COoeAUNHUTESbHbIX .quane|7|, a
nog pabounm gaeneHvemM He 0OHapPYXEHO BUAMMBIX YTEYEK BOAbI.

8.6 OkoHuaTenbHoe rmgpaBrind4ecKoe UcCnbiTaHMe Ha NNOTHOCTb NPOBOAUTCA B CliefyroleM nopAaake:

- B TpybonpoBoge crnegyeT co3faTtb [OaBrfieHWE, paBHOE pacdeTHOMYy pabovyemMy [aBreHuo, U
nogaepXusatb ero 2 4; npy nageHuun gasnexus Ha 0,02 MlMa nponsBogMTca Noakayka Boabl;

- [JaBfieHne NogHUMAT [0 YPOBHSI UCMbITATENbHOMO 3a nepuod He 6onee 10 MUMH U NoadepXKuBatoT
€ro B TeyeHue 2 y.

TpybonpoBoa cuMTaeTcs BblAEPXKaBLUMM  OKOH4YaTENbHOE IMApPaBNMYECKOE WUCMbITaHWE, ecnu
dakTnyeckan yTeyka oAbl M3 Tpybonposoda Mpu UCNbITaTENbHOM [ABMEHWM HE MpPEeBbILLAET 3HAYEHWUN,
yKasaHHbIX B Tabnuue 5.

Tabnuua 5 - [onyctumasi yTeyka Bodbl Ha ydvacTke Tpybonposoga AnMHOW 1 KM MpPU OKOHYaTemnbHbIX
UCMbITaHUAX Ha FepMETUYHOCTb

Hapy»Hbli guameTp Tpyo, HonycTumas ytedka, N/MuH, ans Tpy6
MM
C HepasbeMHbIMU (CBapHbIMM, C pacTpyGHbIMI COEQUHEHUSMU Ha
KNneeBbIMW) COEANHEHVSIMM YNIOTHUTENbHBIX KOMbLAX

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 24
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 [wnopaBnuyeckne UCNbITAHUS CaMOTEYHbIX KaHanu3auMOHHBIX CeTer BbINOMHAT  nocne
3aBepLUEeHNs TMAPOU30NALMOHHBIX paboT B Koroguax B ABa drana: 6e3 konogues (nMpegBapuTenbHoe) U
COBMECTHO C KonoauamMu (OKoH4YaTensHoe).

8.8 OkoHuaTenbHOe ucnbiTaHne TpybonpoBoga KaHanusauuMum COBMECTHO C KOMOALaMu Npov3BogsAT
cornacHo CHul1 3.05.04.

8.9 mapaBnnyeckMe ucnbliTaHUs CUCTEM M3 MONMUMEPHBIX MaTepuanoB BHYTPEHHMX TpybonpoBoaoB
NpoBOOAT MpU MOMOXUTENBHOW TemnepaType OKpyXKalollen cpegbl He paHee, Yem 4epe3 24 4 rnocne
BbINOMHEHNsI NOCNEAHEro CBapHOIO M KNEEeBOro COeaANHEHNS.

8.10 Mmppasnuyeckne UCnbITaHNS CUCTEM BHYTPEHHUX BOAOCTOKOB OCYLLECTBNSAOT NyTeM 3anofHeHns
MX BOAOW Ha BCHO BbICOTY CTOSIKOB. VcmblTaHMsA NPOBOAAT MOCNE HapyXHOro ocmMoTpa TpybonpoBOAOB U
yCcTpaHeHus1 BUAUMbIX AedekToB. [MapaBnuyeckoe WCMbiTaHWEe CKIeeHHbIX TPyOOnpoBOAOB HaYMHAKOT He
paHee, yem yepe3 24 4 nocne BbIMNOMHEHUA MNocnegHero coeguHeHus. Cuctema BOOOCTOKOB CYMTAETCA
BblAepXaBLUen UCnbiTaHWe, ecnu no uctedeHun 20 MUH Nocne ee HanorHeHWs NMpu HapyXHOM OCMOTpe
TpybonpoBoaoB He 06HapyXeHO Teun unu Apyrux 4edeKkToB 1 ypoBeHb BOAbI B CTOSIKAX HE MOHU3UIICS.

8.11 lHeBMaTU4eckne WCNbITaHWA TPyBGOMNPOBOAOB, BLIMOMHEHHbLIX M3 TMONMMEPHLIX MaTepuaros,
NPOn3BOAAT NPY HAa3eMHON U HAA3EeMHOWN UX NPOKMaAKe B CredyoLLMX criydasx: TeMnepaTypa OKpyXaloLlero
Boaayxa Huke 0 °C; npuMeHeHne BoAbl HeAONyCTUMO MO TEXHUYECKUM NpuUYMHaM; Boga B HeobxoamMMom ans
UCMbITAaHWUI KOIMYECTBE OTCYTCTBYET.

Mopsigok MHEBMAaTUYECKMX MCTbITaHWM TPyOONPOBOAOB M3 MOSIMMEPHbLIX MaTepuarioB M TpebGoBaHus
6e30MacHOCTY NPU UCTIbITAHUSIX YCTaHABMMBAOTCS MPOEKTOM.

8.12 MNpenBapuTenbHble U OKOHYaTENbHbIE UCMbITAHUA CaMOTEYHbIX KaHanM3aunoHHbIX ceTen ns T1py6
fonbLioro guameTpa AonyckaeTcs NPoM3BOAUTL NHEBMATMYECKUM cnocobom. NMpeaBapuTensHble UCNbITaHNS
NPOBOAAT [0 OKOHYaTeNbHOW 3acbiMkW TpaHLWeW (CBapHble COEAMHEHUS TPYHTOM He 3acbinator).
WcnbiTatenbHoe faBneHne cxatoro Bo3ayxa, pasHoe 0,05 MlMa, nogaepxueatoT B TpybonpoBoade B TeHeHUe
15 MuH. lMpu 3TOM ocmaTpumBaloT CBapHble, KieeBble W ApyrMe CTbIKM W BbISBMASIOT HEMSOTHOCTU MO 3BYKY
npocaynBaloLLerocs Bo3gyxa, No ny3bipsiM, obpasylomMca B MeCTax yTeukM BO3[dyxa 4epe3 CTbIKOBble
COeAVHEHMS, NOKPbITblE€ MbIlIbHON aMYIbCUEN.

OKoH4aTenbHble UCMbITAHWUA NMHEBMAaTUYECKMM CrnocoboM NPOBOOSAT NPV YPOBHE FPYHTOBLIX BOA Haz
Tpybori B cepeavHe wucnbiTyemoro TpybonpoBoga meHee 2,5 M. OkoHYaTenbHbIM MHEBMATUYECKUM
ucnblTaHWAM nogsepratoT ydactku gnuHon 20-100 m, npy aToM nepenag Mexay Hanbonee BbICOKOW U HU3KON
Toukamu Tpybonposoda He JormkeH npesblwaTb 2,5 M. [MTHeBMaTudeckne ncnbiTaHusa nNpoBoadaTt yepes 48 u
nocne 3acbinku Tpybonposoaa. VcneitatenbHoe n3bbiToOHHOE AaBreHne CxaToro Bosayxa ykasaHo B Tabnuue
6.

Tabnuua 6 - WcnbiTatenbHoe OaBneHWe CXaToro BO34yxa npu nHeBMaTU4eCKOM UCMbITaHUN CaMOTEYHbIX
KaHanm3aumoHHbIX pr6OI'IDOBO,D,OB

| YpoBeHb rpyHTOBbIX BOA, | WcnbiTaTenbHoe gasnenune, MlMa | Mepenag AaBneHus,
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% o1 ocn TpyGonposoaa, M P7P1 Mna
M3BbITOUHOE HauansHoe & voneuroe &1

# =0 0,01 0,007 0,003
0<"i:g <0,5 0,0155 0,0124 0,0031
0.5<% <1 0,021 0,0177 0,0033
1<f <15 0,0265 0,0231 0,0034
1,5<I.Eg <2 0,032 0,0284 0,0036
2<f <25 0,0375 0,0338 0,0037

8.13 lNMpuemKy B aKcnnyartaumio TpyOonNpoBoAOB HEOOXOAMMO NMPOBOANUTL, PYKOBOACTBYSACH OCHOBHbIMM
nonoxennsmm CHulM 3.01.04, a Takke CHuMM 3.05.04. Mpu mcnbiTaHnM TpyOONpOBOAOB BOAOCHAGXKEHUS U
HaMoOPHOW KaHanm3auny 1 cgade ux B SKCnyaTalmio JOMKHbI COCTaBNSATLCS:

- aKTbl Ha CKpbITble paboTbl (MO OCHOBaHMIO, OMopamM W CTPOUTEMbHLIM KOHCTPYKUMSIM Ha
TpybonpoBogax u 1.4.);

- aKTbl HAPY>XHOIO OCMOTpa TpyOONPOBOAOB U 3NIEMEHTOB (Y3110B, KONoALUEB U T.4.);

- aKTbl UCMbITAHWI Ha MPOYHOCTb U MAOTHOCTL TPYOONPOBOAOB;

- aKTbl Ha MPOMbIBKY U Ae3UHEKLMI0 BOOOMNPOBOAOB;

- YCTaHOBMNEHNE COOTBETCTBUS BbINOMHEHHBLIX PaboT NPOEKTY;

- aKTbl BXOOHOIO KOHTPONSA kavyecTsa TPyO 1 COEQMHUTENBHbIX AeTanemn.

8.14 KpomMe npreMKkn CKpbITbiX paboT 1 NPOBEPKM aKTOB MCMbITaHUst TPybOoNpoBOAOB Ha MIIOTHOCTb U
Hapy)XHOrO OCMOTpa, npuemka ©Oe3HanopHbIXx TpyOONPOBOAOB [OIMKHA COMPOBOXAATbCA MPOBEPKOWN
NPAMOSIMHENHOCTH, a TaKKe MHCTPYMEHTarbHOM MPOBEPKOM NOTKOB B Konoguax.

lMpn Npmemke BHYTPEHHWX BOAOMPOBOAOB AOMONHUTENBHO MPOM3BOAUTCS MPOBEPKa MacrnopToB MMM

cepTucmkaToB Ha nonMMepHble TpyObl, coeanHUTENbHbIE AeTanu 1 apMaTtypy.

9 TEXHUKA BE3OMNMACHOCTU NPU MOHTAXE TPYB U3 NONNMMEPHbLIX MATEPUATJIOB

1)
9.1 O6wme TpeboBaHUA TexHWKM GesonacHOCTU ykasaHbl B CHwull 1lI-4 ° , kpome ToOro, crnegyet
BbINOMHATL TPeboBaHUS HACTOSILLErO pasgena.

9.2 Heobxogumo MpoBOAUTb OCMOTP W KOHTPOMb CBapOYHOro 06OpyAoBaHUS, a Takke W30onAuUn
3MEeKTPONpoBOAOK, PaboThbl YCTPOWCTB AN MexaHudeckoih o6paboTkM KOHLOB M TopuoB Tpy6. Pesynbrarthl
NpPOBEPKM AOMKHbI COOTBETCTBOBATL MNACMOPTHBLIM AaHHLIM Ha 06opynoBaHue.

9.3 TexHUYeckuii OCMOTP CredyeT MPOU3BOAUTL He pexe, YeM OOuH pas B MeCsU C perucrpaumeit
pe3ynsTaToB NPOBEPKM B XKypHare Npou3BoAcTBa pabor.

9.4 3HayeHNs NapaMeTpPoB PEXUMOB CBAPKM JOIHKHbI OTBEYATb TPEGOBAHUAM TEXHONOMMYECKUX HOPM
ANS Kakgoro Buga nonmmepa.

9.5 K npou3soacTBy CBapO4YHO-MOHTaXHbIX paboT nNpu CTponTensCcTBe TPyOONPOBOAOB 13 NOMMMEPHbIX
mMaTepuanos [AOMNycKalTCa CBapLiMku, npolledlne TeopeTndeckoe W npakTnyeckoe obyyeHne no
creunansHoOW NnporpaMmmMe 1 cBapmBLLME KOHTPOSbHbIE CThIKM MO cneumarnsHON nporpaMmme.
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9.6 Tpy6bl B npoLiecce XpaHeHNst U MOHTaXa He BblAENS0T B OKPYXXaloLLYIO cpeay TOKCUYHbIX BELLeCTB
N HEe OKa3blBaloT BMUSHWUS Ha OpraHu3M YernoBeka npu HernocpeacTBEHHOM KoHTakTe. Pabota ¢ Tpybamu He
TpebyeT ocobbix Mep 6Ge30MacHOCTU.

9.7 Mpu pabote c Tpybamu crneagyer cobniogaTb npaBuna noxapHow GesonacHoctu. B cnydae
BO3HWKHOBEHWS MOXapa W 3aropaHus Tpyb nx cnegyert TyWwuTb MoObIMU CPeacTBaMu NoxapoTyLueHust. Mpu
TYLLIEHWUM OTHS OT 3aropaHus Tpyb B CKNafCKUX MOMELLEHUSX cregyeT NPMMEHSTb NPOTUBOrasbl ¢ oUNbTPOM
Mapku "B" unu dounesrpyrowime npotneorasbi.

9.8 MNapaBnuyeckne 1 NHEBMaTMYECKUE UCTbITaHWUs Tpy6oONpOoBOAOB CreayeT Npou3BoAnTL Mocre KX
HaJeXXHOro 3aKpenneHns 1 yCTPOoCTBa YNOPOB MO MX KOHLAM U Ha NOBOpOTaXx.

9.9 lNpu MOHTaxe M UCMbITAaHUAX TPyOONPOBOAOB 3anpeLlaeTcs MNPUCIIOHATb K HUM JEeCTHUUbl 1
CTPeMsHKKN, XoauTb No TpybonpoBoay. 3anpewaetcs ob6CTykmuBaTb TPyObl MOMOTKOM UK OTTArMBATbL UX OT
CTEHOK TpaHLUeN NN CTPOUTENbHbBIX KOHCTPYKLUUNA.

10 TPAHCNOPTUPOBAHUE U XPAHEHUE TPYB U3 NMONMMMEPHbLIX MATEPUATTIOB

10.1 MonumepHble Tpybbl U coeauHUTENbHbIE AeTanu MOryT TpaHCNopTUPOBAaTbLCHA NOGLIM BUAOM
TpaHcrnopTa B COOTBETCTBMM C MpaBWUfiamMy MEepeBO3KU [PY30B, TEXHUYECKMMMU YCIIOBMSIMU MOFPY3KU U
KpenneHns rpys3oB, AEWCTBYWOWMMM Ha [OaHHOM BWOE TpaHCMopTa, U TexXHUYeckuMu TpeboBaHUsMU
nocTaBLUMKa MpW YCIoBUM obecriedyeHnss Mep no npeaynpexaeHnio MexaHU4Yeckux NoBpeXxaeHuin rpysa. Bee
paboTbl, CBA3aHHbIE C TPAHCMOPTUPOBKOW, CriedyeT NPOBOAUTL NMpU TEMNepaType OKpyXKaloLero Bo3gyxa He
HIKE YKa3aHHOWM B COOTBETCTBYHOLLMX HOPMATUBHBIX LOKYMEHTaX.

10.2 Tpybbl M3 NOMMMEPHbIX MaTepuanoB pekoMeHOyeTCs XpaHuTb U NepeBo3Tb HaMOTaHHbIMU B
OyXTbl UMW Ha KaTYLUKW, OTAENbHLIMU YyNakoBKaMu B Nadkn UNn otaenbHbiMK TpyGammn 60MbLIoro agnamerpa B
COOTBETCTBUM C HOPMATMBHbLIMU JOKYMEHTaMN Ha NX N3rOTOBIEHNE.

10.3 Mpu norpyske u pasrpy3ke Tpyb6 M getanen, ocoGeHHO Npu OTpULATENbHLIX TemnepaTypax
BO3AyXxa U TeMneparypax, bnmskux K Hyno, Heobxoaumo cobngaTe OCTOPOXKHOCTL A5 UCKITIOYEHMS yaapOoB
N MEeXaHUYEeCKMX MOBPEXOEHNI.

10.4 Mpu xpaHeHun Tpy6 Ha cknagax OOIMKHblI COGMOAATLCS YCIOBUS, YKa3aHHble B HOPMAaTUBHbIX
JOKYMeHTax, Nnpu 3ToM BbicoTa LWTabens Tpyd He 4OMKHa NpeBbiaTh 3 M.

XpaHeHve Tpy6, HaMOTaHHbIX Ha KaTyLUKW, A0MNYCKaeTCsa TOMNbKO B BEPTMKANbLHOM MOSIOXKEHUN.

XpaHeHve coeauHUTenNbHbIX AeTanemn JOMMKHO OCYLLECTBNATLCS TONbKO B YNaKOBaHHOM BMAE.

Heobxogumo obecneuntb COXpaHHOCTb TPyO W COeQMHUTENbHLIX AeTanen OT MeXaHUYEeCKUX
nospexaeHun, gedopmMauun, nonagaHus Ha HUX HedTENPOAYKTOB W >XUPOB, 3aCOPEHUS BHYTPEHHUX

ﬂOBerHOCTeI7I, 06ﬂy'~IeHMﬂ COJTHEYHbIMU Ny4YaMU.

10.5 B neproa MoHTaxa CpoK XpaHeHust Tpy6 M AeTanein Ha CTPOUTENbHOW Molaake AOMKEH ObiTb
MWUHUMAanbHbLIM.

NPUNOXEHUE A
KNACCUPUKALINA TPYB U3 NMONUMEPHbLIX MATEPUANOB
Onst HanopHbIX Tpy6 AeNCTBylOLME HOPMATUBHBIE AOKYMEHTbI YCTAHaBMMBAKOT COOTHOLLEHUE MEXAyY

HapPY>XHbIM OMaMETPOM U TOMLUUHOW CTEHKM TPyO B 3aBMCUMOCTM OT MakKCMMarbHOro paboyero gaBneHus:
0,25; 0,32; 0,4; 0,6; 1; 1,6; 2; 2,5 MIla no dhopmyne



2[17]5
Dy =s (A1)

P:

roe P _ makcumanbHoe pabouyee gasnenne (MOP), MMa;

Dy Hapy>XHbI AnameTp Tpy6Gonposoaa, M;
¥ - TonuwmHa cTeHKu TpyBonpoeoaa, M;

T "
[t - pacyeTHaaA NpPpOYHOCTb U3 yCroBuA ONUTENTbHOU NPOYHOCTN, MMa.

B npuHATON B HacTosiee BpemMsi MexXOyHapoOHOW Kraccudmkauum mapkmposka Tpy6 npoussoamTcs
no cepusam "S" 1 ctaHgapTHOMY OoTHoweHuto "SDR", 3Ha4YeHMs1 KOTOPbIX ONPEAENATCA Mo opMynam:

o= SR -1 SOR = E
; g (A.2,A.3)
MakcumanbsHoe paboyee gasneHune cessaHo ¢ "S" n "SDR" oTHowweHnem
P= SRS
c[SDR-1) (Ad)

roe MES . yyunumanshas AnuTensHas NpoYHocTs, MMa;

£ - KO3MMULUMEHT 3amnaca NPOYHOCTW, YCTaHaBNMBAETCA AN KaXkaoro Buaa matepuana v [orkeH
NPUBOONTLCA B COOTBETCTBYIOLLMX CBOAAX NpaBun.

KaHanunsaunoHHble pr6b| noapas3aendarTcd Ha Knacchbl no KOMNbLEBOW XXECTKOCTHN D, klMa

3
_Eﬂ = 1

s -
" 2la, ] U- 4

: (A.5)

Ay .
roe - MOAYNb YNpyroctu matepuana, kfla;

d, ) _
- CpegHunn gnamMmeTp ceveHund pr6bl, M;

£ koacpduumeHT MNMyaccoHa matepunana Tpyobl.

Gﬂ =

Mpwn G <2500 Tpyba cuuTaeTca "HexecTkow", npwu 2500-5000 - "nonyxecTtkon", npu

Co =5000-10000 - "xecTkoir".

OcCHOBHblE NoKasaTeny CBOWCTB HEKOTOPLIX MONMMEPHbLIX MaTepuanoB Tpyb npvBedeHbl B Tabnuue
Al

Tabnuua A.1 - dnsmko-mexaHmyeckme nokasaTenm HEKOTOPbIX NOMMMEPHbBIX MaTepuarnos, MPUMEHSIEMbIX NPU
npoussogcTee Tpyb 1 coeauHnTENbHbIX AeTanen (CnpaBoYHbIe AaHHbIE)

Mokasatenb BenuyvHa nokasatens Ans martepuvana
nHO nBag nBXx MmN | Cwutein | Xnopupo- Crekno-
(MHM) nonu- BaHHbI nnacTuk
3TUNEH nBXx
nsn_| ncn




3 0,94-0,96(0,93-0,9410,91-0,93| 1,4 0,91 |0,93-0,95 1,57 1,6-2,2
MnoTHoCTb, r/cm
Mpenen Tekyyectu npu 20-25 15-18 10-12 50-56 | 25-28 18-26 50-55 40-200*
pacTshkeHuun, MlMa
YOonvHeHue npu paspbiBe, 800 800 600 50 >200 | 200-500 | 70-120 0,4-1,4
%
Mogyns ynpyroctu, MlMa 800 600 200 3000 | 1200 | 550-800 2900 [ 5000-25000**
KoadbdumumueHT Tennosoro 2 2 2 0,7 1,5 1,2-1,4 0,62 0,18-0,3
NMMHENHOro pacLUMpPeEHMs,

-4 -1

10 °C
PacyeTtHas npoyHoctb, MMal  5-6,3 5 2,5-3,2 [10-12,5| 5-6,3 6,3 10 10-30**

* Ans doeHondopManbaernaHbiX, NonmnacrpHbIX U 3MNOKCUOHbLIX CMOST.

** B 0ceBOM HanpasneHuu.

MNPUNOXEHUE b

NEPEYEHb HOPMATUBHbLIX OOKYMEHTOB
B HacToALmMX HOpMax AaHbl CCbIMKN Ha CReayoLwe HOPMaTUBHbIE JOKYMEHTbI:

CHwul 2.04.01-85*. BHyTpeHHU BogonpoBoa 1 KaHannsaums 3aaHuin
CHwul1 2.04.02-84*. BopocHaGxxeHune. HapyxHble CeT U COOpYyKeHUS!
CHwuIM 2.04.03-85. KaHanusauus. HapyxHble ceTu U CoOopyKeHus

CHwuM 2.04.14-88*. Tennosas n3onauma obopyaosaHusa 1 Tpybonposoaos

CHwv 2.07.01-89*. IpapocTpoutenscTBo. [NNaHupoBKa 1 3aCTPOKa rOPOACKNX U CEMbCKMX NMOCEneHni

CHwuI1 3.01.01-85*. OpraHusauus cTpouTensHOro NPon3BOACTBa

CHwuIM 3.01.04-87. Mpuemka B akcnnyaTaumio 3aKOHYEHHbIX CTPOUTENBCTBOM 06HEKTOB. OCHOBHbIE MONOXEHUS

CHwul1 3.05.01-85*. BHYyTpeHHWe caHMTapHO-TEXHUYECKNE CUCTEMBI
CHuI1 3.05.04-85*. HapyHble ceTu 1 coopyXeHusi BOOOCHabXeHNUst U KaHanm3auum

CHuI 111-4-80*. TexHuka 6e3onacHoOCTM B CTPOUTENLCTBE

OCT 2930-62. Mpubopbl uameputensHble. LLpudTol u 3Haku

MOCT 18599-83. TpyObl HanopHble N3 NoNMaTUNEHa. TeXHUYeCcK1e yCnoBus

roCT 29324-92. TpyGbl M3 TepMONnactoB ANS TPaHCMOPTUPOBAHUSA XUAKOCTEN. HoMWHanbHbIE HapyXHble
(NCO 161/1-78) AvameTpbl U HOMUHanbHbIe AasneHus. MeTtpuyeckas cepus.

NMPUNOXXEHWE B
(cnpaBo4HoE)

HOMOIrPAMMbBI ANA ONPEAENEHUA NOTEPb HAMNOPA B TPYBAX



https://gostassistent.ru/search?q=%D0%A1%D0%9D%D0%B8%D0%9F%202.04.01-85
https://gostassistent.ru/search?q=%D0%A1%D0%9D%D0%B8%D0%9F%202.04.02-84
https://gostassistent.ru/search?q=%D0%A1%D0%9D%D0%B8%D0%9F%202.04.03-85
https://gostassistent.ru/search?q=%D0%A1%D0%9D%D0%B8%D0%9F%202.04.14-88
https://gostassistent.ru/search?q=%D0%A1%D0%9D%D0%B8%D0%9F%202.07.01-89
https://gostassistent.ru/search?q=%D0%A1%D0%9D%D0%B8%D0%9F%203.01.01-85
https://gostassistent.ru/search?q=%D0%A1%D0%9D%D0%B8%D0%9F%203.01.04-87
https://gostassistent.ru/search?q=%D0%A1%D0%9D%D0%B8%D0%9F%203.05.01-85
https://gostassistent.ru/search?q=%D0%A1%D0%9D%D0%B8%D0%9F%203.05.04-85
https://gostassistent.ru/search?q=%D0%A1%D0%9D%D0%B8%D0%9F%20III-4-80
https://gostassistent.ru/search?q=%D0%93%D0%9E%D0%A1%D0%A2%202930-62
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PucyHok B.1 - Homorpamma anst onpegeneHust notepb Hanopa B Tpybax gnameTtpom 6-100 mm (npu £ =
0,00002)
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PucyHok B.2 - Homorpamma anst onpegeneHus notepb Hanopa B Tpybax agnamerpom 100-1200 mm (npu

.

3 =0,00002)
ﬂ',”ﬂ f,'f
fen 20 M0 Rewg 0 8
ﬂ' .’l lf![ll I i
T FEEERLI
5 v + 1
y |1 FERNNEEEI
\\ 17111110
3 W\ LI
1 FHHH
2 — T
£ 1
v, mfc 1 1777 11 11111
{ Il IFEFEEREIIN
IR EN TR RN IIEE
FA Tl J S 47§ JITgY
Frririimnii [N NI
g1 1711 1110011
05 /N NN ENII
ke

L AT DT AT TV T T .

'Scf
PucyHok B.3 - Homorpamma ans onpegeneHnst nonpaBovyHOro koadpdpumumeHTa " Ha TemnepaTypy BoAbl Npu

pacyete Tpyb anametrpom 6-100 mm
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PucyHok B.4 - Homorpamma ans onpegeneHns nonpaBovyHOro koadpdpumumeHTa = Ha TemnepaTypy BoAbl Npu
pacyete Tpy6 anametpom 100-1200 mm

NPUNOXEHWE I
(cnpaBo4HOE)

HOMOIPAMMA ONA ONPEOENEHUA OAUWAMETPA KAHATNTU3ALMOHHOIO TPYBOMNMPOBOOA
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PucyHok .1 - Homorpamma gns onpegeneHusa gnameTtpa KaHanusaunoHHoro Tpybonposoaa

NMPUNOXEHWE [

METOAWNKA NPOYHOCTHOIO PACHETA TPYBONPOBOAOB U3 NOJIMMEPHbLIX MATEPUAIIOB MPU
NOA3EMHOW NPOKNAAKE (OBLUME NMPUHLINIMBI)

MpoyYHOCTHOW pacyeT TpyboOMpoBOOAOB M3 MOMMMEPHBLIX MaTepuanoB, YIIOXKEHHbIX B 3eMIle,
peKkoMeHayeTCsl CBOAUTL K COOMIOAEHMI0 HepaBeHCTBa:

ANs HanopHbIX TpybonposoaoB

T + i = i _LI:I
Fp o : (a.1)
AOnsi camoTeYHbIX Tpybonposoaos
Py % <10
pp  pm ; (0.2)

ANs ApeHaXHbIX Tpyb6onpoBogoB



“Pr , (0.3)

‘C'
rae P_ makcumanbHoe 3HayeHue p,ed)opmau,ww pacTtdaxXeHna matepunana B CTEHKe pr6b| 1n3-3a OBaJiIbHOCTU

nonepeyHoro cedeHus Tpybbl Noa AeNCTBUEM rPYHTOB (qu, Ma) n TpaHCNOPTHbLIX Harpy3oK (gT , MMa);
£ - cTeneHb pacTsHKeHWs1 Matepuana cTeHku Tpy6bl OT BHYTPEHHEro AaBneHus BoAbl B TpyGONpoBoAE;

‘-C' ~
T - cTeneHb cxaTus MaTtepuana CTeHKM TpyObl OT BO3AENCTBMSA BHELLHUX HArpy30k Ha TpybonpoBog;

‘C'
PP - nppemenbHo gonycTuMmoe 3HaveHve AedopMauLvyU PacTsKeHuss matepuana B CTeHKke Tpyobl,
npoucxogsLlen B yCroBUsX penakcaunm HanpskeHun;

‘C‘
PI . npepenbHo gonycTvmasi Aedopmaumsi pacTshkeHWs mMaTepuana B CTeHke Tpybbl B yCroBusiX
nonsy4ecru;

Ksu y Y
- KoapduumeHT 3anaca, yuuTbiBaloWwmi By nepdopaumm B CTeHKax Tpybbl, KOTOPbIA MOXHO
NPUHATb MPU KPYroBOM OTBEPCTUU B MMagKoCTEHHOM Tpybe - 2,3; KpyroBoM OTBEPCTUM B CTEKNO- (6a3ansTto)
nnactnkoson Tpybe - 3,0; wWeneBoM OTBEPCTUM CO CKPYIMEHHLIMU Yrramu (COOTHOLUEHWE CTOpOH 8:1,

. Iy
Hanpumep, 25 Ha 3) - 1,3; ona Apyrx YCroBWUN BenuyMHa ~ °% OOrhkHa NPUMBOOAWUTLCA B HOPMAaTUBHbIX
[OKYMEHTax.

‘_C'
3HaueHne F moxet 6bITb onpeaeneHo no gopmyne

=
G = 427K, =Ky
, (0.4)

K . y
roe T - KO3(P(PUUMEHT nocTenu rpyHTa Ans M3rnbatowmx HanpsiKeHWN, YYMTbIBAOWUA KayeCcTBO
YMMOTHEHWS, €r0 MOXHO NMPUHMMATL: NPW TLLaTeNbHOM KoHTpone - 0,75, npu nepuoguyeckomM KoHTpone - 1,0,
npu OTCYTCTBUM KOHTpONs - 1,5;

Ks‘-l-f
- K03(pULMEHT 3anaca Ha OBaflbHOCTb NOMNEPEYHOro ceveHnsa TpyOobl, NpuHUMaeTca pasHbiM: 1,0
- ANS HaMOPHbIX U caMOTeYHbIX TPYOoNpoBoAoB U 2 - ANs ApeHaxHbIX TpybonposBoaos;

o OTHOCUTENbHOE YKOpO4YeHMe BepTUKallbHOro gunameTpa pr6bl B ITpyHTE, yCTaHaBIMBAETCA KakK
npenenbHO gonyctuMoe 3Ha4vyeHune

Y=t +‘*FT+‘FH’ (1.5)

¥ y .
roe P - oTHocMTEnbHOE YKOpOYEHWE BepTMKanbHOro auametpa Tpybbl Mo AEMCTBUEM TPYHTOBOM
Harpysku;

¥ y
T - 70 Xe, NoA AEUCTBUEM TPAHCMOPTHBIX HArpysoK;

by

M - OTHOCUTENbHOE YKOPOYEHME BEpTUKanbHOrO AvMameTpa TpyObl, obpasoBaBlleecss B npoLecce
CKNaaupoBaHusl, TPaHCMOPTUPOBKM U MOHTaa. Ero MoxxHo npmbnmxeHHo npuHuMaTh no tabnuue .1.
Tabnuua 1.1

KonbLeBas ecTKkoCTb
H npu cteneHn ynnoTHeHUA rpyHTa

U o6onouek Tpy6hl, Ma




no 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
BonbLie 290000 0,02 0,02 0,01
y - K Ky

N KEIK
¥ KyGy + Ky By 06)

yol .
roe T - kO9(PPULMEHT, YYUTbIBAKOLWMIA 3anas3gbiBaHMe OBarnbHOCTU MOMNEpPEYHOro cedeHust TpyObl BO
BPEMEHU U 3aBUCALLNIA OT TUMNA rPyHTa, CTEMNEHU €ro YnnoTHEHUs, TMAPOreonornyeckux yCrnoBumn, reomeTpum
TpaHLLEN, MOXET NPUHUMATL 3HavyeHust oT 1 go 1,5;

K y
W - koacpdmumeHT npornba, yunTbIBaKOLWMIA KAYECTBO MOATOTOBKU JiOXa W YMNIOTHEHWUS, MOXHO
npuHMMaThL: Npy TwaTtensHoMm KoHTpone - 0,09, npu nepuoguyveckom - 0,11, npu GECKOHTPONBLHOM BEAEHWUM
pab6or - 0,13;

TP - KO3thHULMEHT, yUnTLIBAOLWIA BIIMSIHUE FPYHTA 3aCbIMKU Ha OBASIbHOCTb MOMEPEYHOTO CEeYEHWs!
TpybonpoBoaa, MOXHO NpuHATL pasHbiM 0,06;

TP - mogynb Aedopmaumm rpyHTa B nasyxax tpaHwen, MrMa;
I

& - KOO(OPULMEHT, YUUTLIBAIOLLMIA BUSHUE KOMbLIEBOW XXECTKOCTU 060MOoYKN TpyObl Ha OBanbHOCTb
nonepe4Horo ceveHuss TpyGonpoBoaa, MOXHO NpUMHMMaTh paBHbim 0,15;

drp ~Him @.7)

. 3
roe F. yOoenbHbIV BeC rpyHTa, H/m
TP - rny6uHa 3acbinku TpyGonpoBoaa, cuMTast OT MOBEPXHOCTU 3EMMM A0 YPOBHS FOPU3OHTANbHOMO
anameTpa, M;

Cy
- KpaTKOBpEMEHHas KOmnbLeBas XXeCTKOCTb 060mnoyku Tpybel, MlMa;

_ Hnd
Oy =537 (1 - If.-.'EXD _ .5‘)3

7 (8.8)

roe . KpaTKOBPEMEHHbI MoAyrb YNPYrocTy Npu pacTskeHun matepuana Tpyobl, MIMa;
I - MOMEHT MHepLMM cedernst TPYBbl Ha eAMHILY AMMHBI, ONPEaensieMbli no popMyse

53

i E; (a.9)

£ _ koadpchyLmeHT MyaccoHa maTepuana TpyGbl, NPMBOANTCS B HOPMAaTUBHON JAOKYMEHTaLWK;

Kj,rg'r
"t KyGy + Kl

Yy =&,
. (0.10)

i
rae ¥ - KoaPDULMEHT YNIOTHEHUS TPYHTA;



9r . TpaHCNopTHasi Harpyska, NPUHUMaemMasi No CNPaBOYHbIM AaHHbIM ANA FYCEHUYHOro, KONECHOro u
apyroro TpaHcnopta, MlMa;

% - koadhdULMEHT, yUnThIBaIOLLMIA FMYyBUHY 3anoxeHus Tpybonposoaa, npu Heq n =0,5;

£ . . .
BE - KO3(h(VLMEHT, YUMTLIBAOLWNIA MPOLIECC OKPYINEHUs OBanu3oBaHHOW TpyObl Mog OencTBUem
BHYTPEHHEro AaBneHusl BoAbl B BOAONPOBOAE (P, MMa)

1
1+ 2Pjg ¥ | A1)
rae Do CyMMapHasi BHELLHsIA Harpy3ka Ha Tpybonposog, Mla;

Q'c =gI‘p+qT; (|D|12)

_ P D
2By s, (A.13)

g, [

LE — h—
2By s (0.14)

__ D

o EfKS , (O0.15)

7
me 0 - KpaTKOBpEeMeHHasi pacyeTHas MPOYHOCTb MPU pacTshkeHnM maTepuana Tpyosbl, Mla;

g E
0 “¢_. paTko- N [ONTOBPEMEHHOE 3HAYEHWs1 MOZYNs YNpPYroCTW MpW pacTsKeHUW marepuana
TpyObl Ha KOHeL, cpoka cnybbl akcnnyatauun TpyGonposoaa, MrMa.

£

3, (0.16)

.
roe ~ % - koadpduumMeHT 3anaca, AOMmKeH NPUBOAUTLCS B HOPMATUBHbIX JOKYMEHTaX.
Ecnun B pesynkrate pacyetoB 3HadeHue neBon vactu BbipaxeHus (O.1) Oyget 6onbwe 1, To cnegyet
MOBTOPUTL pPacHeTbl MpU APYrMX XapakTepucTukax matepuana Tpyb unu yknaaku Tpybonposoga.

Hanee npoBepArT yCTOIZ‘-II/IBOCTb 000noYKK pr6b| npoTunB OEeNCTBMS CoYeTaHus Harpys3ok: ansa

HanopHbIX ceten - FPYHTOBblE U TPaAHCMOPTHbIE qc, OT TPYHTOBbLIX BOA, QI'B, a TaKkKe BO3MOXXHOrIo

+
BO3HWKHOBEHUSI BaKyyma QBE'KB TpybonpoBode, ANA CaMOTEYHbIX ceTeil - 4rp s

CeTen - C UCNONb30BaHMEM BblpaKeHnA

K. K ,II'REE .
T = T llig,: +QI'B+QB&K)
Ksy
, (8.17)

, ANA ApeHaHbIX




i . .
rme =~ ¥F - KoahULIMEHT, YYUTLIBAIOLWIMIA BNUAHME 3aACHINKU TPYHTA Ha YCTOMYMBOCTH OBOMOYKM, MOXHO
npuHaTb 0,5, a 4Nst COOTHOLLEHMS QI'B =g - paBHbiM 0,07;
i .
PE - k09(P(PULMEHT, Y4YMTbIBAKOLMIA OBaNbHOCTL MOMEPEYHOr0 CeveHust TpybonpoBoga, npwu
0<W 0,05 K, =1-07¥,
¥ - koahMUMEHT 3anaca Ha YCTOMYMBOCTb OBOMOYKM Ha OENCTBME BHELLUHWUX HArpy3oK, MOXHO

NPUHATL PaBHbIM 3;

T - OnuTenbHas KorbLeBasi X)XeCcTKocTb obonoukm Tpybbl, Mla, onpenensaetca no dopmyne

4475, ( = Y
%" (1—;;:2) [D_S]

lMpumep pacyema Ha MPOYHOCMb MOA3EMHO20 KaHaIu3ayuoHHo20 mpy6onpoeoda

(4.18)

OaHo. TpyObl ¢ HapyxHbiM gnameTpom 1200 mm, MHMO, cpegHenerkoro Tuna C TOMLWMHOW CTEHKM

H y
¥ =46,2 mm (CTOCT 18599) yknaabiBalTcs B TpaHLWeE Ha MMy6uHy TP =5 M B ceTm camoTeyHOM
KaHanmusaumun. B ycrnoBusix cTpoutenscTBa Mo MOBEPXHOCTU HaA TPyOonpoBO4OM BO3MOXHO MepemeLleHve

TSDKENOoro TpaHcnopTta ¢ AaBreHWEM Ha rpyHT 9r =0,01 MMa. BeicoTa rpyHTOBbIX BOA - 1 M OT NOBEPXHOCTH
3emnu. Tpebyetca nogobpaTb rpyHT ANs 3aCbInkKu.

PeweHne. [na 3acbinku Ha MecTe cTpouTenbCTBa MNPUHUMaeM TpyHT C yaelibHbIM BECOM :?’=18

)

3
kKH/M . 3HadeHus kpaTko- u AonroBpeMeHHoro mogynen ynpyroctu MNHA - £ =800 MlMNMawn ~*%=200 MIla.

= 2
1. Onpegensem rpyHTOBYO Harpy3Kky Yrp ?HTP =18-5=90 kH/m =0,09 MTlla.

= +
2. Onpepensiem obLLyI0 HarpysKy fc " dmp l:‘?rT=O,09+0,01=0,1 MMNa

3. OnpegensieM KpaTKOBPEMEHHYHO KOMbLIEBYIO XECTKOCTb 060mno4km Tpyosl no (4.8, [.9)

3 =53,?ﬁ g 37 BDD 46 2
1210 12 0 Ma.
4. OnpepensieM OTHOCUTENbHOE YKOpPOYEeHWe BepTUKarbHOro ,qmameTpa TpyObl Mo AOencTBUEM
rpyHTOBOWN Harpy3sku no (4.6) npm K':'K=1
KKK . . .
oxefwdrp 1-1,25-011- 0,09 - 0,037

Yo =
KyGh+ KBy 015:0,204+0,06°5

mnun 3,7%,

K, _
npUHMMaem - KaKk cpegHee 3Ha4yeHue, paBHbIM 1,25;

W _ ¢ yyeToM nepmoamnyeckoro KOHTpons paeHbiM 0,11;

K

# - paBHbiM 0,15;


https://gostassistent.ru/search?q=%D0%93%D0%9E%D0%A1%D0%A2%2018599$

KFF' - paBHbIm 0,06;

TP - paBHbIM 5 MIMa (ana cpegHux ycrnosuin).
5. Onpegensiem ykopodeHue BepTuKanbHOro gnameTpa Tpyobl nod AeiCTBUEM TPaAHCNOPTHOM Harpy3ku
no (4.10)

- KoK wdy - 1-0,11-0,01
Gy + Kranrp 0150204 +0061-5

e = 0,003

mnn 0,3%.
6. OnpepensieM OTHOCUTENBHOE YKOPOYEHME BepTuKanbHOro Avametpa Tpybel no ([4.5), npuHas

T =2% (ansa G >0,29 MIa u ctenenn ynnotHenus rpyHTa 0,85-0,95 no Tabnuue O.1)
‘*}"=‘}’rp +M M =3,T"+D,3+2=6%.

7. OnpegensieM MakcuMaribHoe 3HauyeHWe CTEMeHW PacTshKeHUs maTepuana B CTeHke Tpybbl M3-3a

. K
0BarnbHOCTM NOMNEePEYHOro cedeHus Tpybonposoaa nog gencramem Harpysok no (0.4) npy “ "% =1 m

Kop =1,

6 =427%, Sk, =4271 22 0 06.1=0,01
D 1200

nm 1%
8. Onpepensiem cTeneHb CxxaTusi MaTepuana CTeHKM TpyObl, MPOUCXOASLLEro No4 AENCTBUEM BHELLHUX
Harpy3ok Ha Tpy6onposog no ([.14)

T ngc 2- 2-Déltm' iog - 0.0016
o ¥ : unv 0,16%,

9. Onpepensem JONYyCTUMYIO CTENEHb PacTsSXKeHUs matepuana B CTeHke Tpybbl, mpoucxogsaLwiero B
ycnosusax penakcaumu o (0.15) npu & =25 MlMa

Cab-y 202; 7 - 06
L nnm 6,25%.

10. Onpepensiem JONyCTUMYIO CTEMNEHb PaCTsBKEHUs maTepuana B CTeHke Tpybbl, Mpoucxoasiuero B
ycnosusax nonaydectu no (4.16)

Chb vl 80205- 7~ o1
03 unm 1,6%.
11. MNpoBepsiem npoyHocTb no (4.2)
L% <10
Pp pm
0.01 N 00016 016 +01=0,26
00625 0016

, YTO MeHbLLe 1,

T.e. MPUHSATbIE AaHHbIE MO TPYHTY 3aCbINKU M €ro YNioTHEHWS YAOBNETBOPSOT NMPOYHOCTHBIM TpeboBaHMSAM



Ona gaHHoro Tpybonposoaa.

NMPUNOXEHWE E

AKT
O NPOBEAEHWU BXOOQHOIO KOHTPOINA NAPTUN TPYB U3 NOJIMMEPHbLIX MATEPUATIIOB
(COEOAMHUTENDBbHbIX OETATEWN)

nony4vyeHHbIX

HauMeHoeaHue opzaHu3auyuu rostydamers

TpyGbl (CoeanHUTENBHBIE AeTanu) NnosyyeHbl Ans CMCTEM

80001Mp0800d, KaHanu3sayusi u ap.
JaBneHnem MMa.

MbI, HUWXKenognucaeLMecs, KOMUCCUS B COCTaBe:

npegcrasuTenu
opeaHu3ayus 3akasdyuka, domkHocms, .U.0
opaaHu3sayusi nodpsidyuka, domxkHocms, ©.1.0
SKcryamupyrouwasi opaaHusayusi, domkHocms, ®.1.0
nNpoBenu BXOAHOW KOHTPOIb naptum Tpyb (coeamHunTenbHbIx aetanen) N AnameTpom MM,
OnNHON M (LUT.), NOCTaBMNEHHbIX

HaumeHoegaHue ¢hupMbl, dama
13 nonumMepa Tuna

MapTna coctonT M3

wm., 6yxm unu 6apabaHos (ujuko8 coeduHUMesbHbIX demareli)
N COOTBETCTBYET

poccutckuli unu 3apybexHbili cmaHdapm

ﬂ MM, ANWUHON M
Konuuecteo Tpy6 "' ¥

(mapkuposeka rno cmaHOapmy)
MM LT
KonuuecTtBo getanen v

(MapKkupoeka no cmaHdapmy)

[aHHble O conpoBoaAnTeribHOM CepTVI(bMKaTe

Pesynbrat: naptusa Tpyb (CoeaMHUTENBHBLIX AeTarnen) COOTBETCTBYET (HE COOTBETCTBYET) POCCUMNCKMM CTaHAapTam
1 COMPOBOAMTENbHBIM CepTudmkaTtam n MOXeT (He MOXET) ObITb AONyLLEHa K MOHTaxy.

Hata Moanucn
OT 3aKkasuymka

OT nogpsgymka

OT akcnnyaTtupyoLen opraHmsaumm

YK [69+697.334-036.5.057] (083.74) OKC 91.140.60 K21 OKCTY 492000

KniouyeBble cnosa: Tpybonposoabl, BOAOCHabxeHne, nonMMmepHble Tpybbl, NPOEeKTUPOBaHNE, MOHTaX.







