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Hactoawun Ceog npaBun COOEPXKWT yKazaHusi NO MNPOEKTMPOBAHWID W pacyeTy CUCTEM
TpybONpPOBOAOE HAPYKHOTMO W BHYTPEHHEro BOAOCHADKeHMA W KaHanuW3auuu M3 Tpyd M3 MonUMepHbIX
mMatepvanoB. BbinonHeHWe aTUX yKasaHuA obecneunt cobnogeHue obsszatencHbix TpeboBaHuit K
HapyXHbIM W BHYTPEHHWM CUCTEMaMm BOSOCHabXEeHWs U KaHanw3auumn, YCTaHOBMEHHbIX AEWCTBYIOWMMM
CHuM 2.04.01-85 " BHYTPEHHWA BOOOMPOBOA W KaHanu3auus 3paHui,” CHull  2.04.02-84
"BopocHabxeHue. HapyxkHble ceTu U coopyxenus" 1 CHull 2.04.03-85 "Kananusauus. HapyxHble ceTn u
coopyxeHus ."

PelwweHne Bonpoca O NPUMEHEHUW LAHHOMO AOKYMEHTa NpU NPOEKTUPOBaHUM WU CTPOUTENLCTBE
KOHKPETHbLIX 34aHWA 1 COOPYKEHUA OTHOCMTCA K KOMMETEHUWW NPOEKTHOW WNW CTPOUTENbHOW
opraHu3zaumm. B cnyyae ecnu NPUHATO peLlieHMe O MNPUMEHEeHUW HacToAWero AOoKyMeHTa, Bce
YCTaHOBMEHHbLIE B HEM NpasBuna sasnsaTes obasatenbHbIMU. YacTu4Hoe ucnone3oBaHue TpeboBaHuin U
npaeun, NPUBEAEHHLIX B HACTOALLEM AOKYMEHTE, HE AonycKaeTcs .

B pnaHHom Csoge npaBun paccMmoTpeHbl oflue Bonpockl, kacawwueca Tpy® U3 pasnuuHbIX
NoONUMEPHLIX MaTepuanoB. YcTaHoBneHbl obwwme TpeboBaHua K copTameHTy Tpyé W cnocobam ux
coeMHeHWsa, paccMOTpPeHbl BOMPOCHl MOHTaxa TpybonpoBogoB, XpaHeHua TPyD W TEXHUKW
BGesonacHocTM nNpu  KMX MoHTaxe. [lpuBegeHbl METOAMKWM TMAOPABNUYECKOro pacyeta CUCTEM
BoAaocHabXeHUs W KaHanusauun, a Takke NPOYHOCTHOrO pacyeTa HanopHblx W GeaHanopHbIX
TpyGonpoBoAoB NpK NOA3EMHOW NPOKNaaKe B rpyHTe.

B paspaborke Ceopga npaBun npuHumanu  ydactue: HO.H. Caprun, AA. LWapunos
(CaHtexHWWnpoekTt), A.B. CnapkoB, A.A. OtcrasHos ('Yl HWWMMocctpon), B.A. Yctwros, B.C.
Pomenko, A.A. Jobpomeicnos, B.E. ByxuH, J1.[. MNasnoe (3A0 "HINO Crponnonumep"), K.1. 3anues (AO
"BHUNCT"), B.A. Mnyxapes, B.IN. Bosbent (Mocctpoit Poccun), 11.C. Bacunwesa (MM LIHC).



1. OBNACTb NPUMEHEHWA

Hactoswumin Ceoa npasBun pacnpocTpaHAeTCs Ha NPOEKTUpOBaHWE WM MOHTaX CTPOSALWMXCA W
PEKOHCTPYUPYEMBIX CUCTEM BHYTPEHHWX U HAPYKHBIX CeTeld BoAocHabXeHUs 1 kaHanusauuum us Tpyb u
coeauHUTENbLHLIX AeTanen (ganee - Tpybbl) U3 NONMMEPHLIX MaTepuarnos .

2. OBLWME MNMONOXEHUA

2.1. JaHHLIn AOKYMEHT BkniovaeT TpebosaHuAa, obwue ONS Bcex BUAOB TPYG M3 NONUMEPHbLIX
matepuanos. Cneundudeckme TpeboBaHMs ANA KaXOOro Buaa TpybonpoBOAOB M3 NOMUMEPHLIX
MaTepuanos NpuUBeAeHbI B COOTBETCTBYIOLMX CBOAAX NpaBun .

2.2. Tpybbl, coeguHMTENLHbLIE AeTanu U SNEMEHTbl U3 NoNMMEepPHLIX MaTepuanos, NpMMeHAeMble B
cUcTEMaxX BOAOCHABKEHUS U KaHanW3auuu, ynnoTHUTENbHLIE MaTepuans!, BelecTsa aAns CMa3sku, Kneu u
np. OOMKHbI UMeTb cepTUdMKaTbl UMM TEXHWYECKUEe CBUAETENbLCTBA, a ANs CUCTEM BoAoCHabXeHus -
rurneHudveckue saknodeHus MoccaHannaHansopa Munagpasa Poccun .

2.3. XapakTepucTUKM HEKOTOpLIX MOMMMEPHLIX Marepuanos, NpUMEHReMblX ANna NpoWM3BOACTBA
Tpyb ¥ coeauHUTENBHbLIX AeTanen, npueegeHsl B Mpunoxerum A .

2.4. NepevyeHb HOPMATUBHbLIX AOKYMEHTOB, Ha KOTOpble AaHbl CCbinkk B CBOAe npasun, npuseneH
B MpunoxeHun b .

3. NPOEKTUPOBAHWE BHYTPEHHMX BOAOMNPOBOAHbLIX CETEN

3.1. O6uwue TpebosaHua

3.1.1. Buibop matepuana TpyG AnNsS cucTeM XonogHoro w ropsdero BogocHa®xeHwua cneayer
NPOW3BOAUTE C Y4eTOM HasHadeHus W ycnosuid  pabotel  TpybonpoBogoB, TemnepaTypbl
TpaHcnopTUpyeMol BoAbl, a Takke cpoka cnyxbbl TpyGonpoBoAOB, PYKOBOACTBYSICb OTAEMNbLHLIMU
CBOAaMM NpaBuI Ha NPOEKTUPOBAHWE W MOHTaX TEX UMW UHbIX BUAOB TPy TpybonpoBOAHbLIX CUCTEM .

3.1.2. Tpy6bl 1 coeguHUTENbHbIE AeTanu W3 MONUMMEpPHbLIX MaTepuanos, nNpeaHasHayYeHHble Ans
X03ANCTBEHHO-NMNTLEBOr0 BoAOCHaBKeHWs, A0MKHbI UMETb B MapKUpoBKe cnoeo "Muteeeas".

3.2. Knaccudpukauus

3.21. Twun Tpy6 © coeguHWUTENbHBIX JdeTanel (3a WUCKNIYEeHWEeM W3rOTOBMEHHbIX W3
CTeKnonnacTuka) 418 BOAONPOBOAOB XONMOOHOW BOAbl OnNpeaenseTcs no HOMWHanNbHOMY OaBMneHWUlo B
COOTBETCTBUM C Tabnuuen 1.

Tabnuua 1

MpumevaHwue
Baamen TOCT 29324-92 lpukasom PocTtexperynupoeanusa ot 05.10.2004 N 24-ct ¢ 1 anpens
2005 ropa seepeH B gevictene FOCT MCO 161-1-2004.

Tun TpyObI HomuraneHoe gaenenue no MOCT 29324, MlMa
Nerkun J1 0,25
CpepaHenerkuin CJ1 0.4
CpepHuin C 0,6
Tsoxkened T 1,0
Ocob6oTtsxensin OT 1,6
2,0
2.5

HanopHble TpyObl W3 CTEKMNonnacTuUKoB noapasfensioTcs Ha TpM Tuna No HOMWUHANbHOMY
nasnexHuo - 0,6; 1,6 12,5 MMNa .

3a HOMMHanbHLIN AvameTp TpyboONpoBOAOB, W3roTaBNUBaEMblX METOOOM 3KCTPY3UW, MPUHAT
HapyXHbli4 anameTp. [nsa Tpyd, M3roTaBNMBaeMbIX METOLOM HAMOTKKU (HanpuMmep, CTeKNoNNacTUKOBLIE U
BazanbTonIacTUKOBbIE,) 3@ HOMWHASNBHBIW AWAMETP NPUHAT BHYTPEHHWI guameTp .

MpumeyaHue. HoMmuHanbHOe gaBneHWe - STO MOCTOSIHHOE BHYTpeHHee M30biTOYHOE AaBreHwe
BOAbl, KOTOpoe Tpybbl W COEAVMHWUTESNBHbIE AEeTanu MOryT BblAEPXMBATb B TeYEeHWe BCEero cpoka
akcnnyatauum (50 net) npu Temnepatype sogsl 20 °C .

3.2.2. HanopHble Tpybbl U3 NONUMEPHbLIX MaTepuanoB U WX COedWHEeHWd, NpUMeHsemble O
BHYTPEHHEro BOOOMNPOBOAA ropsAyerd BoAbl, AOKHbI ObITb paccyuTaHbl Ha YCNOBUS MNOCTOSIHHOMO
BO30EUCTBUA TeMmnepaTtypsbl Bogsl 75 °C 1 pac4eTHOro nepuoga akcnnyarauum He meHee 25 ner .

3.2.3. Knaccudmkauus HanopHbix TpyD MOXET Npou3BoAuTLCA Takke no nokasartento "SDR" u no
cepuam "S". OnpeneneHune aTux nokasartenen npueeaeHo B MNMpunoxeHun A .

3.3. Bugbl 1 cnocobbl coegmHeHns Tpyo



3.3.1. HanopHble TpyGbl, npeAHasHa4yeHHble AN BHYTPEHHUX BOAOMPOBOAOB, AOMKHbI
COeUHATLCS B 3aBMCUMOCTU OT BMA2 NONUMEPHOro Matepuana :

-Ha cBapke BpacTpyb (NonuaTUNeHoBbIe, MONUNPONUNEHoBLIE, NoNUBYTEeHOBLIE U AP ;).

-Ha kneto BpacTpyb (NoNUBUHUNXNOPWUAHBLIE, CTeKNnonnacTukosble, 6aszansTonnacTUKoBLIE U AP ;).

- MEXaHW4YeCKUM MNyTeM C MOMOLLBbK Pa3beMHbIX W Hepa3beMHbIX COeAWHUTENbHbIX AeTanen
(MeTannononMMepHbl€ , CLUMTOro" NoNUaTuneHa 1 ap .).

3.3.2. CnocoBbl coeguMHEeHUs NNacTMaccoBbIX TpyD, coeAWHUTENLHLIX AeTaneid M apMaTtypbl W
MecTa X pacnonoxeHusl ycTaHaBnUBalTCA NPOEKTOM B 3aBUCUMOCTU OT :

-Ha3HaveHusa Tpybonposoaa ;

-CBOWICTB Matepuvana ;

-BMAa, HOMEHKNaTypb! ¥ paaMepor Tpyb, coeauHUTENEHLIX AeTanen U apMaTypsl ;

-paboyero AaBnNEHWA U TeMNepaTypbl TPAHCNOPTUPYEMOW BOAbI ;

-BMAa U CBONCTB TPAHCMOPTUPYEMOro BeLIecTRa ;

-HOpMaTUBHOro cpoka cnyx6el Tpybonposoaa ;

-cniocoba npoknagku Tpybonposoaa W YCNoBuMi BbINONMHEHWA CTPOUTENBHO-MOHTaXHbIX paboT ;

-TeMnepaTtypbl OKpyKatoLlen cpeas! |

-NNaHUPOBOYHBLIX PELLUEHU |

3.3.3. Buao coeguHeHus crniegyeT NpUMHUMAaThL W3 yCnoBui obecnedYeHns repmMeTudHOCTH U
npoYHocTU TpyGonpoBoaa Ha BECb NPOEKTUPYEMbIA CPOK 3KCMnyaTauuu, a Takke TEXHOMOTUYHOCTH Mpu
MOHTaX€ 1 BO3MOXHOCTU pemMoHTa Tpybonposoaa .

3.34. PasbemHble coefvHeHWs NpeaycMaTpUBaKOTCA B MecTax YCTaHOBKM Ha TpybonpoBoae
apmartypbl 1 npucoeguHeHua Kk o6GopyAoBaHMIO W AN BO3MOXHOCTW AEMOHTaXa 3MEMEHTOB
TpybonpoBoaa B npouecce akcnnyatauuu. 3T coeauHEHUA AOMMKHbI ObiTb pacnonoXeHbl B MecTax,
AOCTYMNHBLIX AN OCMOTPa U PEMOHTA .

3.3.5. CoepuHeHne Tpyd W3 pasHOPOAOHLIX HECKNEMBAWWMUXCA W  HECBapWBaLMXCA
MOAUULMPOBAHHBIX U KOMMNO3WUMOHHBLIX MNOMUMEPHLIX MaTepuanosB OCYLIECTBNAETCA C MOMOLLbIO
MEXaHU4YeCKUX COeAMHEHWUN, KOHCTPYKUMS W TEXHOMOrUs NPUMEHEHWs KOTOpLIX YCTaHaBMnWBalTCHA Mo
[AaHHbLIM UX M3rQTOBUTENEN U NOCTaBLMKOB ANA KOHKPETHOro NonMMepHoro Matepuana .

3.3.6. MeTtannuyeckue getanu CoeaMHEHUA AOMKHbI BbiTb M3roToBNEHbl U3 KOPPO3MOHHO-CTOMKOrO
martepuana .

3.3.7. Cpok cnyxbbl coeguHEHWIA AOMKEH COOTBETCTBOBATL CPOKY CryKOu! TpyO .

3.4. MNpoknagka TpybonpoBoaos

3.4.1. TpaccupoBka TpybonpoBOAOB BOAONPOBOAA MPOM3BOAUTCA C YYETOM  (DU3NYECKUX
(XMMUYECKMX) M MEXaHWYECKUX CBOWCTB Matepuana Tpy6 u cnocoboB wux coeawHeHus u TpebosaHui,
ykasaHHbix B CHull 2.04.01.

Mpu MoHTaxe Tpy6 Ha CBapke MOXHO MPUMEHATbL TPaAMLUMOHHBIE CXEeMbl MPOKNaaKu
BOZONPOBOAOB - KOMbLEBbLIE U TYNUKOBbIE, NPW COEAUHEHUM TPYD C NOMOLLbLIO COEAUHUTENbHBIX AeTanei
CUCTEMbl PEKOMEHAYETCA BbINOMHATL C MPUMEHEHWEM KOJMEKTOPHBLIX YanoB C pasMelleHMeM B HUX
3anOpHOI W perynupytollei apMartypbl, Y3noB NpUCOEAUMHEHUs y4acTKoB TpyBonpoBogoB u npubopos
yyeTa KOnu4YecTea M pacxoga Boabl .

3.4.2. TpybonpoBoabl, Kak Npasuno, AOMKHbLI NPOKNaAbIBATLCA CKPLITO (B LWaxTax, wWwrpobax v
1.0.). OTKpbITas npoknagka TpybonpoBoAoB pa3speluaeTcs B MecTax noasona BofAbl K BogopasbopHoM
apmarype, a Taloke B MecTax, rae UCKMYeHbl UX MexaHU4Yeckue noBpexaeHus .

MpoknageieaTe TPYGONPOBOALI NOA NEPEKPLITUEM NOABaNbHbLIX NOMELLEHUA CneayeT TONBKO B TeX
cnyyasx, koraa npeaycMoTpeHa 3aliuta OT MeEXaHUYeCcKuX NoBpexaeHnn .

Mpu ropuscHTanbHOM NPOKNaAKe Y4acTKM BOAONPOBOAHbLIX JIMHUIA W3 NnacTMaccoBbiX TPYo
cnefyeT NpoknagbiBaTh Bbille KaHanwW3auwoHHbIX Tpybonposopos. lMpu HEBO3MOXHOCTM obecneyunTb
npoknagky Bbllle KaHanu3auuoHHoro TpybonpoBopa, TPaHCMOPTUPYIOLLETO arpeccuBHLIE, TOKCUYHbIE,
naxy4ue *UaKocTu, BOAONPOBOA CrefyeT NpoekTUpoBaTb M3 Tpyb TONbKO CO CBapHbIMU UMW KNEeeBbiMy
coeVHEHUAMY .

343. Tllpu npoexkTupoBaHuu  TpybonpoBOAOB  crnegyeT  MOMHOCTbIO  MCMOMb3oBaTh
KOMMeHcupytoLlyto cnocobHocTs TpyGonpoBoga. 310 gocturaertcs nytem Boibopa pauvMoHanbHoW cXembl
NpoKNagku WM npaBuMbHbIM pasmMelleHneM HEenoABWXKHbLIX Onop, Aenawmx TpybonpoBoa Ha YyYacTku,
TeEMnepaTypHas fedopmaumsa KOTOpbIX NMPOMCXOAWUT HEe3aBUCUMO OAWMH OT APYroro W BOCNPUHUMAETCH
KOMMEHCUpYoLWUMK anemeHTamm Tpybonposoaa .

PasmelueHve onop NpoM3BoAAT B cneaylolwleil nocneaoBaTenbHOCTH |

- Ha cxeme TpybONPOBOAOB HaMeYaloT MecTa PacrnofiOXeHWs HEenoaBWKHbLIX ONOp C Y4eToM
KOMMEHcaLnM TemnepaTypHbIX U3MeHeHUl ANuUHEl TPy anemeHTamu Tpy6onpoBeoaa ;

-NPOBEPSAIOT PACHETOM KOMMNEHCUPYHOLLYHO CMIOCODHOCTbL Y4acTKOB ;

-HaMe4aloT pacnonoXXeHue CKONb3ALMX M HENOABWKHbBIX ONOop .

B Tex cnyyasx Kkorga TemnepaTtypHble W3MEeHEeHUs [AnuHbl TpybonpoBoga nNpeBbILAlT
KOMMEHCUPYIOLLYIO CMOCOBGHOCTb €ro 3MeMeHToB, Ha HemM HeoGXoauMOo YCTaHOBUTb AONOMHUTENbHbIN
KOMMEeHcaTop, Kak NpaBwno, nocepeauHe mexay HenoAsMKHLIMU ONopamm .



Mpu pacctaHoBKe oOMop CcregyeT YuuTblBaTh, 4TO MNepemelleHWe TpyObl B MIOCKOCTH,
nepneHanKynsipHoi ocv TpyBbl, OrpaHUYMBAETCS PACCTOAHUEM OT NMOBEPXHOCTU A0 CTEHb! .

34.4. 3anopHas wn BopopasbopHas apmatypa [OOMmKHA WMEeTb HENOABWXHOE KpenneHue K
CTPOUTENBHBIM KOHCTPYKLMAM OfS TOro, YTobkl yCUnusi, BO3HUKAIOLLME NPY NONb30BaHNW apMaTtypoi, He
nepegaBanuch Ha Tpybbl .

3anopHyto apmaTypy guameTpom A0 32 MM C KOPrycoM U3 MONMMEPHBIX MaTepuanoB AoNnyCcKaeTcs
ycTaHaBnmBaTh 6e3 KpenneHus K CTROUTENbHBIM KOHCTPYKLIUAM .

3.4.5. PaccTosiHue npv napannensHoW NPoKNagke u Mexay nepecekawlvmucs: Tpybonpoesogamu,
BbINOMHEHHBIMW M3 MOMMMEPHbIX MartepuanoB, WM TpybonpoBoaamu, BbINOMHEHHBIMU K3 OPYIMX
MaTepuanoB, B TOM YuCIe CTanbHbIMWA, PErNaMeHTUPYeTCH HOPMATUBHLIMW JOKYMEHTaMM .

3.4.6. Ckpbitas npoknagka B Goposgax u wTpobax pormkHa obecneymBaTe BO3MOXHOCTb
KOMMeHcauwn gecopmaumii NaacTMaccoBbix TpybonpoBoaoB 6e3 MexaHWYecKMX NOBPEeXOeHWd Wux
3/1EMEHTOB .

3.4.7. MNpwn cBopke chnaHuesbix coeanHernid TpyBoNpPOBOAOR 3anpeLlaeTca yCTpaHeHue nepekoca
thnaHLieB NyTemM HepaBHOMEPHOro HaTArMBaHWS GONTOB M yCTpaHeHWe 3a30poB Mexdy cnaHuammu npu
NOMOLLW KIMWHOBBIX NPOKNAA0K U Wawnt .

3.4.8. lpu cKkpbITOW npoknagke TpyGoONpoBOAOB W3 MONUMEPHBLIX MAaTEpUanoB BHYTPEHHSS
NOBEPXHOCTb BOPO3A MW KaHAMOoB He A0MKHa UMeTb TBEP/AbIX OCTPbIX BbICTYMNOB .

3.4.9. MNpwu cbopke pe3b6oBbIX COeAUHEHUIA AOMKHA GbiTh COBMIOAEHA COOCHOCTH METanMUUYecknx
u nnactmaccoBbix Tpy6 n getaneid. MosepxHocTk pe3kbbl AeTanu fonxHa GbiTe poBHOR, YncTon U 6es
3ayCeHLIeB .

3.5. M'mapaenuyeckuin pacyeT TpybonpoBooB

3.5.1. BenuunHa Hanopa Hm, HeoBxogumas Ans nogayv Bofdbl NoTpebuTenio, onpegenseTcs nNo

dopmyne
HTP :Zfl‘! +Zh.\1.u +h| coM +hcu’ (1)

roe !} - yoenbHble NnoTepu Hanopa npu TemnepaTtype Bogbl t, °G noTepu Hanopa Ha eauHWUy
AnvHbl TpyBonpoeoaa,) M/IM |

| - AnnHa y4acTtka Tpybonpoeoga, M |

hm_ -noTepu Hanopa B CTLIKOBLIX COEAMHEHUAX U B MECTHbLIX CONPOTUBNEHUAX, M ;

h.. - reomeTpuyeckas BbiCOTa (OTMETKA CamOW BbICOKOW TOYKW PACYETHOTrO y4yacTka
TpyGonpoeoaa,) M ;
h., -cBoGoaHbIA HaNop Ha uanuee W3 TPyGONPOBOAA, M (ANA CaHUTaPHO-TEXHUYECKUX NpuBopos

npuHUMaeTcs no npunokennio 2 CHulM 2.04.01).
Mpumeyanve. JonyckaeTcs Zh“_u npuHumaTh pasHon 20 - 30% ZU :

3.5.2. Motepu Hanopa Ha eauHMUY AnuHbl TpyGonpoopa [, 6e3 yyeta ruapaBIM4ECcKOro
CONPOTUBNEHUS CTHIKOBBLIX COEAWUHEHWI CrneadyeT onpeaensaTs no dopmyne

AV?

f=—: (2
: 2gd”

rae A - Ko3ahhULMEHT rMAPaBIMYECKOTO CONPOTUBNEHWS MO AnuHe TpyGonposoaa ;

V - cpeaHsa CKOPOCTL ABWMXEHUSA BOALI, M/C |

g - YycKkopeHue ceoboaHoro nageHus, m/c2;

d - pac4eTHbIR (BHYTPEHHWI) AMameTp Tpybonposoaa, M .

KoahdpuumeHT ruapasnuyeckoro conpotusnerus / crneayet onpeaensts no hopmyne

(b L L312(2-b)1g(3,7d/K,)
2 lgRe¢—l

lg(3,7d /K,)

i 0.5\‘

. (3)

rae b - yicno noaobusa peXxMoB TeYeHUs BOAbI ;



RG;]J -yucno PenHonbaca hakTuyeckoe ;

K_} -I{OS(beMLlMEHT 3KBMBANEHTHON LepoxXoeaTocT, M, NpUBOONTCA B OTAENBbHBIX CBOAAX NpaBun,

Ho He meHee 0,00001 m .
Yucno nopobusa pexumor TedeHus Boasl b onpegensiot no coopmyne

N lgRe,

b=1 :
lg RQHI

(4)

(npu b > 2 cnegyet npuHumats b = 2). ®akTnyeckoe vmicno PenHonbaca Re¢ onpepgensieTca no
thopmyne

Re¢ =%. (5)

roe /7 - KoadpMUMEHT KMHEMATHUYECKOW BA3KOCTHU BoAbI, M2/C .
Yucno PenrHonbaca, COOTBETCTBYWOWlEEe Hadvany keagpatuyHol obnactv ruapaBnuyeckux
CONPOTUBNEHUIA NpU TYPOYNEHTHOM ABWKXEHWX BOALI, onpeaenseTca no copmyne

500d
K

3

Rel(l! =

. (6)

3.5.3. [InA OpUEHTUPOBOYHLIX PaAcHEeTOB NO BbiWWENpuUBEAEeHHbLIM (DOPMYNamM MOXHO UCMONb30BaTh
HOMOrpamMMbl, NpUBeAeHHbIE B [punoxeHunn B .

Homorpammel Ha puc. B.1 1 B.2 npegHasHayeHbl gns onpegeneHns yaenbHbiX NOTEPL Hanopa Ha
TPeHwe nNpwv TpaHcnopTUpoBaHWKu Bodbl ¢ Temneparypon 10 °C .

Mo HomorpamMmam Ha puc. B.3 u B.4 onpegensetcs nonpasoyHbiii koaduumeHT K, K BennuuHe

10004, ecnu TemnepaTtypa Boabl oTnr4Ha ot 10 °C .

3.6. Onopebl 1 KpenneHus

3.6.1. B mecTax npoxofa 4epe3 CTpoUTENbHbIE KOHCTPYKUMK TPYObl M3 NONUMEPHLIX MaTepuanos
HeobxoauMMo NpoknagbiBaTh B runb3ax. [nuHa runb3bl JOMKHA NPeBbiWaTtk TOMWWHY CTPOUTENbHOW
KOHCTPYKLUMK Ha TOMLWMHY CTPOUTENbHbLIX OTAENOYHbIX MaTepuanoB, a Haj NOBEpPXHOCTLK nona
Bo3BblWwaTbea Ha 20 mMm. PacnonoxeHue cTuIkoB TPYO B runb3ax He AonyckaeTtcs .

3.6.2. na TpyGonpoBoAOB W3 MOMUMEPHLIX MaTepuanoB MPUMEHAIOTCA NOABWKHLIE OMNOPLI,
jonyckawouime nepemMelleHne Tpyb B 0CeBOM HanpasneHuu, U HenoABWXKHLIE ONOpLI, He Aornyckalolime
Takux nepemeLleHui .

3.6.3. HenoaswkHble onopbl Ha Tpybax cnegyeT BLINOMHATE C MOMOLLLIO MPUBAPEHHbLIX WK
MPUKNEEHHbLIX (B 3aBUCUMOCTM OT MaTtepuana Tpyd) K Teny Tpybbl ynopHbix konel, MydT - ana Tpyb
AuameTtpom Ao 160 mMm unu cermeHTos - ana Tpyb anametpom Gonblue 160 MM .

Mpvmepsbl paccTaHOBKM OMOP NpUBEAEHb! Ha pucyHKe 1.
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PucyHok 1. MNpumepbl paccTaHOBKY HEMOABWKHbLIX ONOP



HenoaewxHoe kpenneHwe TpyGonpoBoda Ha onape nyTem cxatus Tpybbl He gonyckaeTcs .

B kayecTBe NOABWKHBLIX OMOP CreayeT NPUMEHsTb NMOABECHbIE ONOPbl UMW XOMYThbI, BbINOMHEHHbIE
13 meTtanna unu NoNMMepHoro marepwana, BHYTPEHHU guameTp KOTopbIX AomkeH 6biTb Ha 1 - 3 MM (c
y4eToM MpoKNagku W TennoBOro pacluvpeHusi) 6Gonblie HapyKHOrO AvameTpa MOHTUPYEeMOro
Tpybonpoeoaa .

Mexay TpyGonpoBofaoM 1 MeTanM4eckum XOMYTOM criegyeT nomellaTb Npoknagky M3 MArkoro
matepuana. LinpvHa npoknagky fosmkHa npesbillaTh WUPUHY XOMYTa HE MEHEE YeM Ha 2 MM .

3.6.4. PaccTaHOBKy HENOABWXKHBIX ONOp ChneayeT nNpuHUMaTb Takol, 4Tobbl TemnepaTypHble
N3MEHEHUS AfWHbI Y4acTKOB TPYDONPOBOAOB He Mnpesbilani X KOMNEHCUPYIOLLYK CNOCOBHOCTD .

3.6.5. MMpn HEBO3MOXHOCTW YCTAHOBKW KPENAEHU Ha pac4eTHOM PacCTOAHUW N0 KOHCTPYKTWUBHbLIM
coobpaxeHusm TpybonpoBoabl AonyckaeTcs NpoknaAbiBaTh Ha CMNOWHOM OCHOBaHWM .

3.6.6. [nuHa HesakpenneHHblXx Topu3oHTanbHbIX TpybONpPOBOAOE B MecTax MOBOPOTOB W
npycoeavHeHus ux K npubopam, o6opygoBaHuio, hnaHLeBbIM COeANHEHUAM He AorpkHa npeBbiwath 0,5
M (PUCYHOK 2).

PucyHok 2. lNpoknagka Tpy6onpoBoAos B LWaxTax .

3.6.7. 3apgenky wWTpob, KOpo6OB, OTBEPCTUIA B MEXAY3aTaXKHbIX NEPEKPLITUAX U CTEHax cregyet
BbINOMHSATL MOCMNE OKOHYaHWs BCex paboT No MOHTaXy 1 UchbITaHUio TpyGonpoBOAOE .

3.7. KomneHcauua TemMnepaTypHoro yanumHeHus TpybonpoBoaos

3.7.1. lpn npoekTUpoBaHMM W MOHTaxe TpyGoONpoBOAOB W3 NONUMEPHLIX MaTepuanos
HeoBX04AMMO  YYMTbIBaTb  3HAYMTENbHLIE TEMNepaTypHble W3MEHEHWUs ANWMHBI U NpUHUMAaTb
COOTBETCTBYIOLLME MEPbI MO UX KOMMNEHCALWN .

3.7.2. BenuuuHy TemnepaTypHOro usmeHeHus anvHel Tpybonpoeona Al onpegensitot no gopmyne
Al =a ATL. (7)

- -1
roe O - k0athULMEHT TENMOBOro NIMHENHOro paciunpeHus maTtepuana Tpybel, °C ' ;

AT -pasHocTb Mexay MakcumansHOM U MUHUManbHoOM TemnepaTypamu TpyGonposoaa ;
L - onuHa Tpy6onposoga, M .

3.7.3. MpoponbHbie yeunusa N, BosHuKalowye B TPYGONPOBOAE NpU M3MEHEHUU TemMnepaTypbl, 6e3
y4eTa KoMneHcauuy TemnepaTypHeix gechopmaumii onpegensioT no hopmyne

N,=a ATE, F, (8)

roe E, - mopyne ynpyroctu matepuana Tpy6el, MMa ;

F - nnowaab nonepeyHoro ce4eHns CTeHkn Tpybbl, M2.

Temneparypuble Hanps>xXeHWA HEOﬁXOﬂ,MMO Y4UTbiBATE B nbom 3akpernneHHomMm Yy4acTKe
Tpybonpoeoga npu Nwboin ANUHe y4acTka .

3.74. OCHOBHbIMW KOMMEHCUPYIOLWMMK  3fiemMeHTamu TpybonpoBoga SBRAAIOTCA OTBOABI,
netneobpasHble, N-06pasHble, CUNbMOHHbLIE U ApYrve BULbI KOMNEHCATOPOB .

3.7.5. KomneHcupytouwas cnocobHocTk oTBoAa nog yrnom 90° onpegensaeTtcs no hopmyne

A < 2ol (h+1)’+0,007°
Y 3ED L+r

.(9)

rae Al, - makcumanbHO [ONYCTMMOE MPOAONbHOE MepemelleHne TpyGonposoaa OT AeicTeus
TeMneparyphbl, KOTOPOe MOXeT GbiTb KOMNEHCUPOBAHO OTBOAOM, M ;



l, -AnuHa npuneratoLero kK 0TBOAY NPAMOTO y4acTka TpyGonpoBoAa 40 NOABWKHON OMOpbI, M ;
r - paguyc narnba oteoaa, M ;

D - HapyKHbI guameTp Tpyb, M ;

[o] -pacuertHas npouHocTs, MMa :

E, -moaynb ynpyroctu, MMa .

Cxembl rHYTOro 0TBOAA M KOMNEHCATOPA NoKasaHbl Ha pUcyHke 3.
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a - otBof; 6 - komneHcaTtop
PucyHok 3. CxeMbl rHyTOro 0TBOAa U KoMneHcaTopa

3.7.6. KomneHcupytolas cnoco6HocTs M-06pazHoro komneHcatopa onpeagensietcsa no gopmyne

= _£Z]_(9.4r-" +14,97°a+17,8a" +1,3a’) , (10)
0,25E,hD

rae Al - mMakcumansHO gonycTMMoe NpodonbHoe nepemelleHue TpyGonposoaa OT AelcTBuUs
TEMNEPAaTYPbl, KOTOPOE MOXET ObITb BOCMPUHATO KOMMNEHCATOPOM, M ;

h - BbINET kKOMNeHcartopa, M ;

r - paguyc narnba oTBOAOB KOMNeHcaTopa, M ;

a - AnWHa nNpsiIMoro y4acTka KoMneHcaTopa, M ;

D - HapyKHbIA guameTp Tpybbl, M ;

[0] -monyckaemoe HanpsikeHue U3 yenoBuin AnUTensHoM npouHocti, MMa .

3.7.7. MakcumansHO JONYCTUMOE pacCTOsSHUE OT OCKU KOMMeHcaTopa A0 OCU HENOABWKHOW onopbl

Tpy6onposoaa L, M, IOMKHO BbIMUCAATLEA NO hopmyne

KoM !

Al
=——. (11
EOM 2 G’AT ( )

3.7.8. PacctosHue | ot ocu Tpybbl OTBOAA A0 OCU YCTAHOBKW CKOMNbL3ALWEW Onopbl ( pucyHok 4)
crnegyeTt NpMHUMAaTbL PaBHbIM

| =K~AID , (12)

roe K - koacbdomumeHT, onpegensembiii NPOYHOCTHLIMM WM YAPYTMMKM CBOWCTBAMW NOMMMEPHOro

Martepuana Tpyb no popmyne
3E
K=J—£uum
ag

0= pac4yeTHad Npo4YHOCTb MaTepuana prﬁbl, MMa .
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a - Ha oTBoje; b - Ha TPOMHUKOBOM OTBETBNEHUW
PucyHok 4. Cxembl pacnonoXeHus onop

3.7.9. B HeoBOxoauMbIX cny4asx KOMMeHcupyiowasa cnocobHOCTb TpybonpoBoAOB MOXET ObiThb
noBbILLEHAa 3a CHET BBEAEHWUS AONOMHUTENbHBIX NOBOPOTOB, CMYCKOB U NOABHEMOB .

3.7.10. KomneHcaumsa TennoBoro NMHENHOro yanmHeHWa TpyD U3 NonMMepHbIX MatepuanoB MOXeT
obecneunBaTbCcs NPogonbHLIM M3rMBOM NpuU yknagke ux B Buge "3meviku" Ha onope, LWMpUHa KOTOPOW
[AOJDKHA AoMnycKaTh BO3MOXHOCTL u3ruba Tpybonpoeoaa npu nepenane remneparyp .

3.7.11. lpn HeobxoOAUMOCTM YBENUYEHWs KOoMneHcupytowein cnocobHoctn M-, Z- u -06pasHbix
3NeMeHTOB TpybONpoBOAOB MNPUMEHAIOT MEeToa "pacTsxku" (npeaBapuTenbHOE HanpsikeHue) npu
MOHTa)e Tpybonposoaa .

3.8. Tennoeasa uzonauus Tpybonpoeoaos

3.8.1. Tpybonpoeogbl Ansa ropsvyein oAbl (Kpome noaBoaok k sogopasbopHbiM npubopam) ua
NonUMepPHbIX TPYD AOMKHBI UMETE TENMOBYIO M30NALMIO .

3.8.2. Tennosy M3onauuio TpybonpoBogoB onpenensitoT pacyetom cornacHo CHull 2.04.14.
KoadhuumeHT TennonpoBoaHOCTW MaTepuana aomkeH 6uitk He Gonee 0,05 BT/(m x °C,) HO nNpu aTOM
TOMNLWMHA TennoBon n3onaunn gomkHa bbiTb He meHee 10 Mm .

4. MPOEKTUPOBAHWE BHYTPEHHEW KAHAITU3ALMW 1 BOOJOCTOKOB

4.1. Obwme TpeboBaHnA

4.1.1. CuctemMel BHYTPEHHEN KaHanuaauuMm 3gaHuid cnegyet NpoOeKTUPoBaTh M3 KaHanM3aunoHHbIX
TPYyO, pacCcyMTaHHbIX HA TPAHCNOPTUPOBaHUE CTOYHBIX BOA C MNOCTOSIHHON TemnepaTypon He Huwke 75 °C
W KpaTKOBPEMEHHO He MeHee 1 MWH ¢ Temnepatypon He meHee 90 °C .

4.1.2. [lpoektupoBaHWe CWUCTEMbI KaHanusauum u3 Tpyd W coedMHUTENLHLIX JeTanen wu3
pasnu4YHbIX NONUMEPHLIX MaTepuanos He JonycKaeTcs .

4.1.3. CucTteMbl BHYTPEHHUX BOAOCTOKOB ANA 34aHWiA BbicoTon Ao 10 M AoOnNyCcKaeTca BbINOMHATL
13 6e3HanopHbIx Tpy6, npu Bonbluel BeiCOTE 3AaHWA cneayeT NPUMEHATE HarnopHble Tpybbl .

4.1.4. Tpybbl U3 NONUMEPHBLIX MaTEpPUanoB OOMKHbI BbiTb NPOMNOXEHL!, KaK NpaBumno, CKPbITO - B
waxrax, kopobax, boposgax u T.n.

B MecTax BO3MOXHOIrO MEXaHU4YEeCKOro NoBpeXAeHUs TpyD cnedyeT NPUMEHATL TOMBKO CKPLITYIO
NpoKNagky .

HonyckaeTcs OTKpbITan Npoknagka KaHanu3auMoHHBLIX U BOOOCTOMHLIX TpybonpoBoaos B nogeanax
3gaHui, He obopyaoBaHHbLIX MOA MPOW3BOACTBEHHLIE, CKNAACKME wWnM cnykebHble nomeweHws, Ha
Yeppakax U B caHysnax 3gaHun .

4.1.5. K mectam npoyuctkm TpybonpoBOLOB M3 MOMMMEPHLIX MaTepuanoB [omkeH ObiTb
obecneyeH nerkun 4OCTyn NOCPEACTBOM YCTaHOBKW ABEPOK, CheMHBIX LLMTOB, PELUETOK M T.N .

4.2. Paamepsbl Tpy6

[dvnameTpbl kaHanNM3aUWoHHbIX TPYG M coeauHUTENbHLIX AeTaneil AoMmkHbI BbiTh YHUUUMPOBaHDI
no HapyxHomy auametpy: 32, 40, 50, 75, 90, 110 u 160 mm. TonwmHa cTeHoK Tpy6 1 coeaMHUTENbHbIX
JeTanen 3aBUCUT OT BUAA NONUMEPHOrO MaTepuana U ykasblBaeTcs B COOTBETCTBYIOLLUX HOPMaTUBHbIX
OOKYMeHTax .

4.3. Buab! v cnocobbl coeanHenuna Tpyo

4.3.1. TpybonpoBoabl ANS CUCTEM BHYTPEHHEW KaHanu3auuu COEAMHAIOTCA C  MOMOLLLIO
pacTpyBHbIX coeauHEHNIA C MCNONL30BAHWMEM YNNOTHUTENLHbLIX Konel, a Ansa Tpyb NBX - Takke Ha Kneo .

4.3.2. ®naHueBble coeaAUMHEHUA MCMONL3YIOTCA B MecTax nepexoga TpybonpoBoAa Ha YyryHHule
WNK cTanbHble TPYOLI UNK ANa NoAKMYeHus K 06opyaoBaHUIO .



6.4.1. TpaccupoBKa HapyXHOW KaHanu3auun A0SKHa BbINONHATBCS C yyeTtom TpeboeaHuin CHul
2.04.03.

6.4.2. TpybonpoBoabl CamMOTEYHOW KaHanusauuu [OSMKHbI BbiTb TOMBKO MNPSMONMUHEWHBIMMU.
NameHeHue gvameTtpa TpybonpoBoaa 1 ero HanpaeneHWsa 4onyckaeTcs TONbKO B KONOALAXx .

HanopHble cucTembl KaHanu3auuy BeINONHAKOT COrnacHo pasgeny 5.

6.5. PacueTt Tpybonpoeoaa Ha NpoYHOCTb

PacyeT camoTeuyHbix TpybONpoBOAOB Ha MPOYHOCTL CreayeT Mpou3BoaWTb MO MEeToAMKe,
npueeaeHHon B NpunoxeHun [ .

6.6. MNvgpaBnuyeckuia pacyeT Tpybonpoeoga

MapaBnuyeckuii pacyeT CamoTeYHbIX NOA3EMHbIX TPYDOMNPOBOAOB KaHanwsauuum Npov3BOSSAT Mo
dopmynam, npuBeaeHHbIM B pasgene 4.5.

6.7. KomneHcauus TemnepatypHOro yanuHeHus Tpyt

6.7.1. HeobxoaumOCTL KOMNEHCAUWK TEMNEPATYPHOrO YANUHEHUR TPYD 8 HaNOPHOW KaHanU3ayum
YCTaHaBMMBAETCA PacyeToM B COOTBETCTBMW C pa3aenom 3.7 Hacroswero Cesoaa npasun C y4eTom
3alueMNALLEero 4eWCTBUA FPyHTa.

Mpu 3awemnenmn TpybonpoBoga rpyHToM yanwHenue TpyDonposoga ymeHblwaetcs. Benwuwna

YMEHbLUEHUA -_\fm onpegenaeTca no cpopmyne

K. fyH
=r 0 i (27
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Al,

rae f. - xo3ppuUMeHT TpeHnR MaTepuana O rpyWT, ONpedensembi! ONbITHLIM MyTeM; npu

OTCYTCTBAM AaHHbIX MOXET DbiTh OPUEHTUPOBOUHO NPUHAT pasHbiM 0.4;
¥ - obvemubii Bec rpyta, H/m3;

H - rnybuxa 3anoxexun Tpybonposoaa, M;
L - anuHa Tpybonpoeoaa, m;
E_, - moflyns yNpyroct marepuana B Hanpasnesuu aecopmauun, MNa;

S - TONWMHa cTeHkn Tpybonposoaa, M;
K, - k03ppuumeHT ynnoTHeHUA rpyHTa, NPUHUMAETCA PaBHbIM 1 npu cTenedy ynnotHena 0,95 u

0,5 - Npu HEKOHTPONMPYEMON CTENEHN YNINOTHEHUA NP 3AChINKEe TpaHLLen.

6.7.2. KomneHcauua TemnepaTypHbix Aedopmaumii TpyGonpoBoJOB B CAMOTEYHOW KaHanusauum
obecne4vnsaeTcs :

-pacTpybHbIMU COEAMHEHUSAMU, YNNOTHAEMbIMK KOMbLAMM ;

-4aCTMYHO B KaHanu3auWoHHbIX KONoALax nyTem YCTPOWCTBa npoxofa Yepes CTeHKW konogua v
HabuBKK noTka .

6.8. Konoaub! ans cuctemM KaHanu3auum

6.8.1. lns cucTem BOOOOTBEAEHUS OONYCKAETCH NPUMEHATh KaHanusauWoHHble, BOOOCTONHbIE M
BOAONPUEMHbIE KOMOALb! U3: nonumepHbix matepuanos (M3, MBX n ap,). KOMGUMHMPOBaHHbLIE 3NEMEHTHI
M3 MNONUMEpPHLIX MaTepuanoB B COYETaHMM C anemeHTamu K3 xeneaobeToHa,) xenesobeToHHble M
KMpnu4Hble. Paamepbl KONOALEB A0MKHLI COOTBETCTBOBATL yKasaHHbIM B CHuIM 2.04.03.

6.8.2. Konoaubl U3 noNMMEPHLIX MaTepuanos creayet NPUMEHSTb COBMECTHO C 3alUUTHOW NAUTON
13 Xene3obeToHa 1 TPagULMOHHLIMKM 3NeMeHTaMK Nnioka U3 MeTanna .

6.8.3. lloTkoBasA 4acTb KONoAueB W3 NONUMEPHbLIX MaTepuanos AOMKHA UMeTb FOTOBbIe MOTKW U3
NnonUMepHbLIX MaTtepuanos, a Takke BoicTynatowme natpybku Ana npucoeguHeHnsa TpyGonposoaa .

7. MOHTAX TPYBOIMPOBOJOB

7.1. Obuwme ykasaHus

7.1.1. lNpu cTpoutenscTee TpyGonpoBOAOB C NPUMEHEHMEM TPYD U3 NONUMEPHbLIX MaTepuanos Ang
obecnedveHuns TpebyeMoro kayecTsa CTPOMTENLCTBA HEODXOANMO NPOU3BOANUTD &

-NpoBEPKY KBanuukauum MOHTaXHUKOB W CBapLUMKOB ;

-BXOJHOW KOHTPOINb KavecTBa npuMeHseMbIX TpyD, coeaMHUTENbHBLIX AeTanen u apMaTypsl ;

-TEXHWYECKUIA OCMOTP CBAPOYHbIX YCTPOWUCTB U NPUMEHAEMOro UHCTPYMEHTA ;

-CUCTEMATHNYECKINIA ONEPALIMOHHBIA KOHTPOMb KavecTBa COOPKM U PeXXUMOB CBapKM ;

- BU3yanbHbIA KOHTPOMb KayecTBa CBAPHbLIX COEAMHEHUA W KOHTPOMb WX reOMEeTpUHeckux
napameTpos ;

-MexaHnyeckue UCMbITaHUA CBapHbIX U APYrUX cOeaUuHEeHUN .

7.1.2. KoHTponb KayecTBa CBapHbIX U COeAUHUTENbHLIX AeTane, BXOOHOW KOHTponk Tpy6 u 1.4.
cneayeT Npou3BoANUTL B COOTBETCTBUM C TpEBOBaHUSAMM, YKa3aHHLIMU B pasgene 7.2.



7.2. BxogHoW KOHTpOnb KayecTBa Tpyb M coeauHUTENbHbIX AeTanen

7.2.1. BxogHoW KOHTpOnb KayectBa Tpye W coeduHUTENbHbIX [AeTanend ocyllecTBnaeTcs
CTPOUTENbHO-MOHTaXHOW  OpraHu3auunen, [ONyLWEeHHOW K  BbINONHEHWIO paboT Mo  MOHTaxy
TpybONpoBOAOR M3 NOAVMEPHbLIX MaTep1anos .

7.2.2. BxogHoW KOHTPOMb BKNIOYAET cneayloLimMe onepauum :

-NPOBEpPKa LIeNOCTHOCTU YNaKoBKM ;

- NpPOBEpKa MapKUpOBKM TPyG W COEOVMHWTENbHbLIX OeTaneil Ha COOTBETCTBUE TEeXHWYECKOW
OOKYMEHTALMWMK ;

- BHEWHWA OCMOTP HapyKHOW MNOBEPXHOCTM TPyD M COeavHUTENbHbIX OeTaned, a Takke
BHYTPEHHEN NOBEPXHOCTW COEAUHUTENBHLIX AETaneu ;

- UBMEPEHWE W COMOCTABNEHUE HAapYKHBIX U BHYTPEHHWUX QUAMETPOB W TOMLWWHBI CTEHOK TPYD C
TpebyembiMy. M3amepeHus cnegyeT Npou3BoguTb HE MEHEE YeM MO ABYM B3aWMHO NeprneHguKynapHbIM
AnameTtpam. PesynbTathl M3MepeHnid AOMKHbI COOTBETCTBOBATE BENUYMHAM, YKa3aHHEIM B TEXHUYECKON
AOKYMEHTaUMM Ha Tpybbl U coeguHUTENbHble AeTanu. OBanbHOCTb KOHUOB TPYD M COeAMHUTENbHbIX
AeTanen, BbIXxoasLwas 3a npegentl 4onyckaemMbiX OTKNOHEHWI, He paspelulaeTcs .

7.2.3. Bce Tpybbl M coeguHUTENbHBIE OETaNKU 3apyOeKHON NOCTaBkU AOSMKHBI UMETb TeXHUYecKoe
CBMAOETENLCTEO .

7.2.4. He ponyckaeTca MCNonb3oBaTtb AN CTPOMTENbCTBA TPYObl M CoeauHUTENbHbIE AeTanu C
TexHonoruyeckumu  aediektamu, LapanuHaMu M OTKIIOHEHWAMM OT [AonyckoB 6onblie, Yem
nNpeaycMoTPeHOo CTaHAapToOM UKW TEXHUYECKUMU YCIIOBUAMM .

PesynbTaTbl BXOAHOTO KOHTPONA ohopMNATCA akTom no hopme, npuseaeHHon B Mpunoxenum E .

7.3. Capka u cknevsaHue Tpy6 U3 NONUMEPHLIX MaTepuanos

7.3.1. CoeguHeHua Tpy6 W Jdetanel U3 CBapUBaEMbIX MOMMMEPHbLIX MaTepuancB AOMKHbI
BbIMOMHATLCA MNPW  MOMOLLM CBApKM KOHTaKTHbIM HarpeBOoM (CTLIKOBOW, pacTpybHow) nubo
COEAWHUTENBHLIMK AETANAMMW C 3aKnagHbIM HarpeeaTenbHbEIM SMEMEHTOM .

7.3.2. CThikOBag cBapka pekomeHayeTcs Ana coeguHeHusa mMexay coboin Tpyd v coeAuHUTENbHBLIX
getanen HapyXHblM guameTpom Bonee 50 MM 1 TonWMHOW cTeHKU Bonee 4 MM ( pUCYHOK 5).

a - LUeHTPOBKa M 3aKpenfeHvne B 3aXxMmMax CBapoYHOW MaLUWHbI KOHLIOB
cBapuBaeMbix Tpyd; 6 - MexaHuyeckas obpaboTka TopuoB Tpyd
C NMOMOLLbIO TOPLIOBKK (1); B - NpoBepKa TOYHOCTH coBnageHns
TOPLOB Mo BENU4YMHe 3a3opa (c);
I - HarpeB 1 OnnaeneHne ceapuBaemblx NOBEPXHOCTEN
HarpeTbIM MHCTPYMEHTOM (2); A - ocafka CTblka

PucyHok 5. MNocnegosatentHocTs Npouecca cGopky
U CTLIKOBOW CBapkM TPy KOHTaKTHLIM Harpesom



PactpybHaa cBapka pekomeHayetcs Ana Tpyd HapykHbiM gvamMeTpoMm Ao 110 MM U cTeHKamu
no60M TONLLUMHBI .

Mpu cBapke Heobxoaumo noabupate Tpybbl U COeAUHUTENLHBLIE AETanW NO NapTUAM NocTaBkK. He
JonyckaeTcs ceapka Tpyb u getanew U3 pa3ny4HbIX NONMUMEPHbLIX MaTepPUarnos .

[MpY CTLIKOBOWM CBapke MakcuMmanbHas BenUYMHa HECOBMNadeHWA KPOMOK HE AOMmKHa MPEBLILWATh
10% HOMWHANLHON TOMLWMWHBLI CTEHKU TPYOLI .

BHyTpeHHUA guameTp pacTpyba coeanHUTenbHbIX AETanen AormkeH ObiTb MEHbLLIE HOMWHANEHOTO
HapyKHOro AuamMeTpa cBapuBaemoii TpyObI B Mpegenax gonycka .

7.3.3. lpu CTLIKOBOW CBapke HenocpeacTBEHHO neped HarpeBoM CBapuBaeMble MOBEPXHOCTU
OOMKHLI NoABepraTbCa MexaHu4eckoin obpaboTke ONs CHATWUA BO3MOMHbLIX 3arps3HEHUA U OKUCHOW
nneHku. MNocne mexaHu4yeckoin obpaboTkn Mexay Topuamu Tpyd, npuBedeHHLIMY B CONPUKOCHOBEHUE C
NOMOLLLID LeHTpUpyloLwero npucnocobneHns, He AOMKHO BbiTh 3a3opos, npesbiwawwmx 0,5 Mm gna
Tpyd anamerpom o 110 Mm 1 0,7 MM - Ang BonbLIKMX ANaMETPOB .

KoHubl Tpy® npu pactpybHOW cBapke OOMKHEI MMETb HapyXHyt dacky nog yrnom 45° Ha 1/3
TOMWMWHBI CTEHKKU TPYBbI .

7.3.4. Cpapky Tpy® BCTbIK B MOHT@XHbIX YCNOBWSAX CneayeT MpoU3BOAUTL Ha CBaPOYHbIX
ycTaHoBKax, ofecneuvBalolmMx aBTOMaTU3aLMIO OCHOBHbIX MNPOLIECCOB CBapkM W KOMMbIOTEPHbLIN
KOHTPOSb C perucTpaLmein TEXHONOrM4eCcKoro npowecca (CM. PUCYHOK 5).

Ana npepoTBpalleHUss HanWnaHWs pacnnaBneHHoOro marepuana npuv ceapke Tpy6 HarpesaTenb
cnegyeT NOKPbITb TENIOCTOWKUM aHTUaAre3MoHHBIM NOKPLITUEM .

7.3.5. lpU KOHTAKTHOW CTLIKOBOW CBapke C MPUMEHEHWEeM CBapOYHbIX MalUMH N MOHTaXKHbIX
npucnocobnexunii cnegyeT BbINOMNHATL Creaylowue onepaumm :

-yCTaHOBKa U LIeHTpoBKa TPY6 B 3a)MMHOM LieHTpupylowemM npucnocobnexnmn ;

-MexaHuyeckasn TopuoBka Tpy6 1 obe3xxmpuBaHue TOpPLUOB ;

-Harpee 1 onnasneHWe ceapyeaeMblx NOBEPXHOCTEN NOA AaBNEHUEM ;

-yganeHue cBapoyHOro Harpesarens ;

-CONpsKeHWe pasorpeTbix CBapMBaeMblx MOBEPXHOCTEN (Ocagka) noa AasneHnem ;

-OXNaXaeHe CBapHOro LWBea nof AasreHuemM .

7.3.6. OCHOBHbIMW KOHTPONUPYEMbIMW NapameTpamu npouecca CThIKOBOW CBapKW SBMASIOTCS:
Temnepatypa pabouynx MOBEpPXHOCTEW HarpeBaTens, npPOACIKUTENbHOCTL Harpeea, rnybuHa
ONMNaBfeHnsi, BENUYMHA KOHTaKTHLIX AABMEHWA Npu onnaBneHuM u ocagke. Beicota h BHYTPEHHEro u
HapyXHOro rpaTta (BanvKoB) nocne ceapku formkHa ObiTb He BGonee 2 - 2,5 MM NpU TOMWMWHE CTEHKK
TPY6LI S 40 5 MM U He Bonee 3 - 5 MM NpU TONLWMHE CTEHOK 6 - 20 MMm .

7.3.7. KoHTakTHana pactpybHas cBapka BKN4YaeT B cebs cneaylowme onepaumm :

-HaHeCeHWe MeTKM Ha paccTosiHMKM OT Topua TPybbl, paBHOM rnybuHe pacTtpyba coeauHUTenbHOWM
aeTtanu nnwc 2 MM ;

-ycTaHoBKY pactpyba Ha JopHe ;

-yCTaHOBKY rMafKoro KoHua Tpybbl B runb3e HarpeBaTenbHOro anemMeHTa ;

-Harpee B Te4YeHWe 3afaHHOro BpEMEHU cBapuBaeMbIx getanen ;

-0HOBPEMEHHOE CHATUE feTanen ¢ A0pHa WU rNk3abl ;

- coeguHeHWe getanelt mexay cobol 0O MEeTKM C BblAEPKKOW OO0 OTBepAeHus ONnfaBneHHOoro
matepuana .

lMpyu ceapke nNOBOPOT AeTanel OTHOCUTENBEHO ApYr Apyra Mocrne COnpsXeHus petaned He
ponyckaetcsl. [locne Kapoon cBapku Heobxoguma ouymcTka paboumx NoBepxXHOCTEW OT Hanuniero
matepuana. Bpems BblOEpPXKW CBapuMBaemblx W3AENMA [0 4YacTUMYHOrO OTBEPAEHWSA 3aBUCUT OT
npuMeHsemMoro maTtepuana .

7.3.8. MapkupoOBKY CBapHbIX CTbIKOB MPOW3BOAAT Cpa3sy Nocrne OKOHYaHWs onepauun Ha ropsvem
pacnfnaee HapyXHOro rpata B ABYyX AvameTparnbHO NPOTUBONOMOXKHbBIX TOUYKaxX B NpoUecce OxnaxneHus
CTblKa B 3aKMMax LieHTpaTopa CBapo4HOW YCTAHOBKW UMM MOHTaXHOIO NpMcnocobnexuns .

[na mMapkupoBKM CTBIKOB pekoMeHZyeTCs ucnonb3oBatbh Krewma tuna y-6 wnm MY-8 no MOCT
2930.

7.3.9. Ceapky npv NoMoLUM COeaVHUTENbHbIX AeTanei ¢ 3aknagHblMU 3NeKTpoHarpeBaTenbHbIMU
aneMeHTamMmu NPUMEHsIIOT ANA coeaMHEHWs nnacTmaccoBbix TPy6 anameTtpom ot 20 go 500 mm ¢ nobon
TONWWHOW CTEHKK, a TarKe ANA NpyvBapkv K Tpybonposoay ceanoBbiX OTBOAOB .

Ceapky mydTamy ¢ 3aKknagHsIMWU HarpeBaTensiMym peKoMeHayeTcs NpovM3BoaNTL AN :

-COeAUHEHUS ANWHHOMEPHLIX TPYD ;

-coenHeHns Tpyb C TONLWWHOW CTEHKM MEHEE 5 MM |

-peMoHTa TpyBonpoBoAa B CTECHEHHBIX YCITOBUSX .



-0TBO[ YCTaHaBIIMBAKT HA prﬁy N NPpUKPEennawT K HEW C NOMOLLbI MEXAHWUYECKOrD 3aXMMa |
-NOOKIMHY3KT K KOHTAKTHBIM Knemmam TOKONPOoBO4a CBapo4Hble Npoeoaa v Npouv3BOaAT CBApKY .

I\
1T

a - 0TBOA C ceanoBeIM HarpeeaTtenem; 6 - 0TBOA C KOMbLEBbIM
HarpeeaTenewm; 1 - TpyBa; 2 - MeTKM Nocaaku OTBOAOB M
MexXaHu4eckol obpaboTkM noBepxHOCTU TpyObI; 3 - oTBOA |
4 - 3aknagHon HarpeBaTenb; 5 - NONYXOMYT ;

6 - BUHTLI Kpennenus; F - HanpaeneHue ycunus
cxkaTtus otTBoaa npu cbopke M cBapke

PucyHok 8. Ceapka ceanoBbiX OTBOAOB C 3aknaaHbIMu
HarpeBaTenamu ¢ Tpybon

Mocne oxnaxgeHna 4Yepe3z natpybok npuvBapeHHOro OTBOAa MNPOWM3BOLAT  CBEPNOBKY
(dbpesepoBaHue) cTeHku TpyBel AN coeqUHEHUA BHYTPEHHUX NONocTeln oTeoaa v Tpybbl .

7.3.14. KoHTponk KavecTBa cBapHblX COeAWHEHWW BbINOMHAETCA B COOTBETCTBUM C HOPMATUBHOWN
AOKyMeHTauuen. [AnA OUEHKM KavecTBa CBapHbIX COEAWHEHWA, BLINOMNHEHHLIX MPU MNOMOLLM MydT M
OTBOAOB C 3aKnafjHbiMW HarpesaTenamu, My ToBblE COEAUHEHMA UCNbLITEIBAIOTCA Ha CNNLWMUBaHue, a
CeAnoBbie OTBOABI - HA Pa3phbIB .

7.3.15. TpybGbl M3 HecBapHbiX MNONUMEPHLIX MaTepuanos, B TOM 4YuCNe CTeKno- wu
6a3zanbToONNacTUKOBbLIE, CKNENBaTCA Mexay coboi U ¢ haCoOHHbIMK YacTAMW BHAXNECT .

7.3.16. CknenBaemble NOBEPXHOCTM AOMKHbI NPOXOAUTL CNeunanbHylo MexaHudeckylo o6paboTky,
obeaxmnpuBaTbCs, NOKPLIBATLCA KNeeM .

7.3.17. CocTaB Knesa unu ero mapka AormkHel COOTBETCTBOBaTL MaTepuany Tpybonposoaa .

7.3.18. KoHdurypauma v pasmepsbl KNeeeblX COeAUHEHUIA JOMKHLI BLINONHATLCA MO cneuuansHbIM
pernaMmeHTamMm ¢ y4eTom UCnonbayemblx Tpyb, cpoka cnykbbl U TEXHONOMMU BbINOMHEHUS MOHTaXHbIX
pabor .

7.3.19. B pernameHTe [OMKHa YKa3blBaTbCS TEXHOMOMMA  CKNEeUMBaHWA, BKNoYatowas
TEXHONOTMYECKUe Mpouecchl MOArOTOBKWA MOBEPXHOCTW, a NpYU He0B6X0OWMOCTU MPUrOTOBMNEHUE CaMoro
knes, coBCTBEHHO Camoro npouecca CKNeWBaHWus, BpeMs 4O WCMNbITaHWS COEOUWHEHUA C yKa3aHuem
HeobXxoauUMbIX NapameTpos .

7.4. CoeauHenue Tpy6 Ha MeTannmMYeckux CoOeAUHUTENbHBLIX AeTanax

TpyGbl U3 NONUMEPHBLIX MaTepuanos, He COeAMHAIOLMECS C MOMOLLbIO CBapKU WMK CKIeUBaHUs,
cnegyet coefuHATb Mmexay coboi W € coeAuHWUTENbHbIMW AeTansiMu C MOMOLLbLIO MeTannuyeckux
pe3bBoBbLIX COEAUHEHWUIA C OBKUMHLIMKA KOMNbLaMK, MydTaMu NN Ha HaKWAHLIX rankax .

7.5. MoHTax BHYTPEHHUX CETEW BOAONpoBoaa

7.5.1. MoHTaxx BHYTPEHHUX cucTeM BofocHabXeHusi cnefyeT Npou3BOAWTL B COOTBETCTBUU C
MPOEKTOM npou3BoAcTBa paboT M TEeXHOMOrMYeckux KapT, MNpu MNOMOXUTENbHOW TemnepaType cC
cobnmogeHuem TpebopaHuin CHul 3.05.01.

7.5.2. MoHTax TpybonpoBoaoe crnegyeT BbiNONHATL NOCNe OKOHYaHUA raso - aNeKTpocBapoYHbIX
pabor .

7.5.3. MNpu MoHTaKe cnegyeT NPUMEHATL, Kak NpaBuno, YKpYNHeHHbIe yanel Tpy6onpoBodos .

7.5.4. PeabboBble coeguHeHUa Tpy® U cOoedMHWTENbHLIX AeTanei cnegyeT BbIMOMHATE BPY4HYHO
MU C UCNONb30BAaHWEM KMOYEN C perynupyemMbim MOMEHTOM .

7.6. MoOHTa) BHYTPEHHER KaHanu3auum 1 BOAOCTOKOB



7.6.1. MoHTaX BHYTPEHHMX CeTell KaHanusauuM W BOLOCTOKOB MOXET BbINOMHATECA KakK C
UCMNONb30BaHWEM OTAEnNbHbLIX TPYD W COEAMHWTENBHbLIX AETanew C KpPernreHuem WX no MecTy, Tak U C
UCNOMNb30BaHWEM YKPYMHEHHbIX Y3M0B, B TOM YMCNE U CMOHTUPOBAHHBEIX B CaHWTAPHO-TEXHWYECKUX
kabuHax, C conpsbkeHnem CTOsIKOB KabuH mexaTaxkHbiMu BecTaBkamu. MoHTax TpyGonpoBogoB crnenyet
BECTW MO CXEME «CHU3Y BBEPX».

7.6.2. lNpwn cbopke pacTpybHbIX COEAWHEHWIA C YNMOTHUTENBHBIMU KOMbLAMW BbINOMHAKTCSH
crnegyolme onepauuu :

- OMMCTKa OT 3arpa3HeHusi HapyXHOW MOBEPXHOCTWM [MagKkoro KoHua JeTtanu wnu Tpybbl 1
BHYTPEHHel NoBepxHOCTK pacTpyba ;

-04NCTKa YI'IHOTHHTeﬂbHOFD Konbua ot rpﬂaw n macen ;

-yKnagka ynrnoTHUTensbHoro Konsua B xenobok pactpyba ;

- cMaska rnagkoro KoHua Tpybbl WNWM COEOUHWTENbHOW OeTanv W YNNOTHWTENbHOro Konbua
MbIfTbHBIM PAacTBOPOM, MMUUEPUHOM WM WX CMECbK (MPUMEHATH ANS CMAas3kKM CONMWACN WNKU apyrue
aHanorM4yHeble CMasku 3anpewaeTcs);

- BBEleHMe [NaaKoro KoHua B pactpyb go metku ¢ obsisarenbHoW NpoBepkoi kayectBa cOopku
nyTem cobpaHHbix AeTanen OTHOCUTENbHO ApYyr Apyra Ha yron Ao 45° ¢ BO3BpALLEHUEM B MOHTaXHOE
NONOXEHUE BPYYHYIO .

7.6.3. 3akpenneHve XOMYTOB OMOP Ha CTOSKax W oTeBoAswuMx TpybonpoBodax cnegyer
NPOM3BOAUTL NOCIE COBAUHEHUS WX C CaHUTapPHbIMU NpuBopamMu B NPOEKTHOM MOMOXEHUHA .

7.7. MoHTax NnoA3eMHbix ceTel BOAOCHABXeHUs U kaHanuaaumm 13 NnoMMepHbIX Tpyo

7.7.1. Npoknagky ceTei BogocHabxeHWs 1 KaHanusauuv crnegyeT BbiNOMNHATL B COOTBETCTBUM C
TpebosaHuamu CHulM 3.01.01.

7.7.2. WvpuHa TpaHweu no AHy LoMmkHa ObiTb He MeHee 4Yem Ha 40 cm Bonblue HapyXHOro
AnameTpa Tpybonposoga. lMpn NNOTHLIX U TBEPAbIX FPyHTax Ha AHe TpaHwew nepen yknagkow Tpyb
crnefyet npegycMmaTpuBaTh NocTenb U3 Necka TOMWKUHoOi He meHee 10 cm .

Mpn yknagke ANWHHOMEPHbIX TPYG M pbiTbe TpaHWeW Y3K03axeBaTHbIM LENHbIM 3KCKaBaTOpPOM
LUMPUHA TPaHLWEN MOXET BblTk YyMEHbLIEHa .

7.7.3. MoHTax TpybonpoBOoAoB CrneayeT BbIMONHATL: C pacTpybHbIMKM COEAUHEHWAMW Ha OHe
TPaHLewW; C Hepa3beMHbIMU COEAUHEHUSAMU, KaK NpaBuno, Ha BpoBKe TpaHLwWwew .

7.7.4. lNpw 3aceinke TpybonpoBoaoB Hag BepxXom Tpybbl 0b6A3aTenbHO YCTPOWUCTBO 3aLLUTHOTO Cnos
U3 Nec4aHoro UMM MArKOro MeCTHOTrO rpyHTa TONWMWHOW He meHee 30 cm, He copepXalwero TBepabiX
BKMIOYEHUA (webHsn, kamHewn, kupnuyen wn T1.4.). lNogbuska rpyHTOM TpybonpoBoAa nNpou3BOAUTCS
PYYHBIM HEMEXaHW3UPOBAHHBLIM UHCTPYMEHTOM. YNMOTHEHWE TPYHTA B Na3yxax MEXAy CTEHKOW TpaHweun
n Tpybo#, a Takke BCEro 3alMTHOrO Crnos cneayer NpoBOAUTE PYYHOM MexaHudyeckow TpamboBkon o
[OCTWKEHUA KoachduLMeHTa YNNOTHEHWUA, YCTaHOBNEHHOTO NPOEKTOM. YNNOTHEHWE NEPBOro 3allMTHOTO
cnos TonwuHon 10 cm HenocpeacTBEHHO Hag TPYOONpPoBOAOM NPOU3BOAAT PYYHBIM MHCTPYMEHTOM .

7.7.5. PactpybHble coeguHEHWUst HAanOpHbIX TPYD BbIMOMHAKT NO CNegylowen TEXHOMNOrM: 04McTKa
OT rpA3U M Macen rnagkoro koHua Tpybbl; HAGHeceHWe Ha rmagkoM KoHue Tpybbl MeTkn, obo3aHavaowein
rnybuHy HagBuraHvs KoHua Tpybbl B pacTtpyb; nomelleHWe ynnoTHUTENLHOrO Konbua B nas pactpyba;
CMasKa rnagkoro kKoHua Tpybbl M YNMOTHUTENBHOTO KOMbuUa (FMUWUEPUHOBBLIN UMW MBINBHBIA PacTBOp);
HagBuraHwe rnagkoro koHua Tpybel B pactpyd go meTku. Ha koHuax Tpyd pomkHa ObiTh thacka nog
yrnoM 15° BbINONHEHHas! B 3aBOACKMX YCMNOBMUAX WMNM Ha MecTe MOHTaxka. COopky pacTpybHbix
coeauHeHWA aumameTtpom Ao 110 MM  OCYLWLECTBRAOT BPyYHylo, Ans Tpyd OGonblwero auametpa
MCNONb3YIOT HATAXHBIE MOHTaXHble npucnocobnenus. MNpaBunbHOCTL COOPKM COEAMHEHUSI U YCTaHOBKU
YNNOTHUTENLHOIO KONbLAa NpoBepaeTcs Wwynom TonwuHom 0,5 Mm .

7.7.6. COopky pacTpybHbIX cOedMHEHWA cneayeT MpPOoU3BOAUTL MPU TeMnepaTtype HapyXHoro
BO3AYXa HE HWKE HyNA. YNNOTHUTENbHLIE KOMbUA A0 Hayana MOHTaXa AOMMKHbI HaXOAWTLCS B TENMOM
noMeLLeHuu .

7.7.7. MNpu 3ackinke nasyx W yCTPOWCTBE 3aWMTHOrO CMNOs rpyHTa coeguHeHws Tpybonpoeoaos
OCTaBMAIOT He3ackiNaHHbIMU A0 NPOBEAEHUA NPpeaABapUTENbHLIX UCMLITAHWIA Ha repMETUYHOCTL. 3achbInky
naayx W ynnoTHeHWe rpyHTa B NpusaMKax NpouM3BoaaT ¢ UCMOMb30BaHUEM MeXaHWYeCKux TpaMboBoK .

7.7.8. MoHTax y3noB B Konoauax Mpou3BOAAT OOHOBPEMEHHO C Mpoknaakon Tpybonpoeoda.
MpucoeguHeHne TpybonpoBoaoB K hnaHuam, 3anopHON KU PErynupyroLlein apMmaType NnpoM3BoaaT nepeq
3acbinkow TpybonpoBoAa 3alMUTHLIM croem rpyHTa, 6e3 3atskku GonToB. OkoHuaTeENbHAA 3aTHKKa
60NTOBbLIX COEAMHEHUIA BLINONHAETCA HENOCPEACTBEHHO Nepes rmapaBnMYeckum UCnbITaHUEM CUCTEMDI .

8. UCTbITAHUE 11 COAYA TPYBOMPOBOAOB B SKCMNYATALUIO

8.1. CornacHo CHwull 3.05.04 HanopHble u GesHanopHble TpybonpoBoabl BogocHabweHua wu
KaHanu3auuvuM WCMbITLIBAOT Ha MPOYHOCTL WM MIOTHOCTb (FEPMETUHHOCTL) TMAPaBAMHMECKUM  WIK
nHeBMaTU4eckuM cnocobom ABaxabl (NpeasapuTensHoOe 1 OKOHYaTensHoe).

8.2. MNpepeaputensHoe ucneiTatensHoe (M3bbIToMHOE) rMapaBnuyeckoe gasneHue npyu NCNsITaHUK
Ha MpPOYHOCTb, BLIMOMIHAEMOE [0 3acbiNkM TpaHeu W YCTaHOBKM apmaTypbl (rMapaHToB,



nNpefoxXpaHUTenbHbIX KNanaHoB, BaHTY30B), AO/KHO DbiTh paBHO pacuyeTHoMmy pabodemy naBneHwuto,
YMHOXEHHOMY Ha KoadpduumneHT 1,5.

8.3. OKoHYaTeneHOe UcnbITaTenbHOE rMOPaBIMYECcKOe AABNEHWE NPU UCNbITAHUAX Ha MIOTHOCTb,
BbINOMHAEMbIX NOCMe 3acbiNKU TPaHLLeW 1 3aBeplueHnsa Bcex paboT Ha gaHHOM ydacTke TpybonpoBoaa,
HO OO0 YCTAHOBKM MMMAPAaHTOB, NpenoXpaHuTENbHbIX KanaHoB M BaHTY30B, BMECTO KOTOPbIX Ha BpeMms
UCMbITAHWA YCTAHABNUBAKOT 3arfylKku, OOMKHO ObiTb paBHO pacyeTHOMY pabodemy LaBneHuio,
YMHOXEHHOMY Ha KoadhdomumeHT 1,3,

8.4. [lo npoBegeHWss UCNbITAHUS HAaMNOPHbIX TPYOONPOBOAOB C pacTpybHbIMM COEOMHEHUAMW C
YNNOTHUTENBHBIMW KONMbUaMM No Topuam TpybBonpoBoga M Ha oTBogax Heobxogumo ycTpameaTb
BPEMEHHbIE WUITN NOCTOSIHHbIE YNOPbI .

8.5. [lpepeapvTenbHoe [MAOPABMWYECKOE WCMbITAHWE HaMopHbiXx TpybGonpoBogosB cnegyet
NPOM3BOAUTL B CNEAYHOLEM NOPSAKe :

-Tpy6onpoBog 3anonHuTe BoAOW W BblaepaTk 6e3 gaBneHus B TeveHne 2 v ;

-B Tpybonpoeoae co3gath UcnblTaTensHoe JaBneHne 1 nogaepxueats ero B Tedenuwe 0,5 4 ;

-UcnbiTatensHoe AaBneHne CHU3UTL A0 Pac4HeTHOro U NPoU3BECTM ocMoTp TpyGonpoeoaa .

Boigepxka Tpybonpoeoga neog pabouum gasneHwem npoussogutca He meHee 0.5 4. Beuay
Aechopmaumn oGonoykn TpybGonpoBoga Heobxoaumo NoadepXvueaTte B TPYDOMNPOBOAE MCNbITaTensHoe
unu paboyee aasneHne NOAKaYKoN Boabl 40 NONHOW cTabunusayum .

TpybonpoBos cuuTaeTcs BbiAEpPXKaBLMM NpefBapuTensHoe rMapaBnuyeckoe WUchblTaHue, ecnu
noa ucnbiTaTenbHbIM AasneHvem He obHapykeHo pa3pblBOB TPyO MMM CTbIKOB W COEAUHUTENbHBLIX
petanemn, a nog paboynm aasneHnem He oGHapyXeHO BWOUMbIX yTeYeK BOAb! .

8.6. OkoH4yaTenbHOe ruApaBfnWYEcKoe WCNbITAHWE Ha MMNOTHOCTb NPOBOAWTCA B chneaylolem
nopsigke :

- B TpybonpoBoge crnegyeTr co3fath AaBneHue, pasHoe pacdeTHOMY paGodemy OaBneHu, U
noaaepxueath ero 2 4; npu nagesuun aasneHuns Ha 0,02 MlMNa npoussoauTcs nogkadka Boas! ;

- OaBfeHWe nOAHMMAKT [0 YPOBHA WcCnbiTatenbHoro 3a nepuopn He 6Gonee 10 MUH U
noJiAepXKUBaT ero B TedeHne 2 4 .

TpyGonpoBo cuuTaeTcs BblAepXaBLUMM OKOH4YaTensHoe ruapaBnuM4eckoe WcnbITaHve, ecnu
dakTudeckasn yredka Boabl M3 TpybonpoBoga npv UcnbITaTensHOM AaBMEeHUW He NpeBbILLIaeT 3HaYeHWH,
yKkasaHHbIX B Tabnuue 5.

Tabnuua 5

[onyctumas yTedka Bogbl Ha y4acTke TpybonpoBoga AnvMHOM 1 km
MPY OKOHYATESTbHbIX MCMLITAHWUAX Ha TEPMETUYHOCTb

HapyxHbl gua - Honyctumas ytedka, n/mMmuH, gna Tpyé

METp Tpy6, MM C Hepa3beMHbIMHU C pacTpybHbIMKU COEaAUHEHUAMMU
(cBapHbIMU, KNeeBbIMK) Ha YNNOTHUTENbHBIX KONbLiax
COEANHEHUAMU

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 0,42-06 1,06-1,2

200 0,56 1.4

250 0,7 st

280 0,8 1,6

315 0,85 1,7

355 0,9 1,8

400 - 450 1,1-0,5 1,95-21

500 - 560 1,1-1,15 22-23

630 1,2 2,4

710 1.3 2,55

800 1,35 2,70

900 1,45 2,90

1000 1,5 3,0

1200 1,6 3,0

8.7. InopaBnuyeckue WCNbITAHUA CaMOTEYHbIX KaHanM3auWOHHLIX CeTel BbINOMHAKT nocne
3aBepLUEeHUs rTMapoU30NAUMOHHBIX paboT B Konoauax B ABa atana: bez konoguee (npeaBapuTenbHOE) 1
COBMECTHO C KOMoauamu (OKoHYaTenbHoe) .

8.8. OkoHuaTenbHoe ucnbiTaHWe TpybonpoBoga KaHanu3auMM COBMECTHO C  Konoauamu
npouseogAT cornacHo CHul 3.05.04.



8.9. [wugpaenuyeckve WUCNbITAHWA CUCTEM U3 MOMUMEPHBLIX MaTepuanoB  BHYTPEHHWX
Tpy6oNpoBOAOB NPOBOAAT NPWU NONOXWTENBHOW TEMNEPATYPE OKPYXKaKoLLEN cpe/bl He paHee, Yem Yepes
24 4 nocne BbINONHEHWA NOCNEAHErc CBApHOro W KNeesoro CoeuHEHWS .

8.10. TmapaBnWYEcKMe WCTILITAHUMSA CUCTEM BHYTPEHHWX BOLOCTOKOB OCYLLUECTEMNSKT NyTem
3anofHeHNst WX BOAOW Ha BCK BbICOTY CTOSKOB. McnbiTaHms NpoBOAAT NOCne HapyXHOro ocMmoTpa
TpyGONpoBOAOB W  ycTpaHeHus Buaumbix AedektoB. [MOpaBnNuYecKkoe WCNbiTAHWE CKIEeeHHbIX
TpyGoNpoBOAOB HAYMHAKT He paHee, YeM Yepes 24 4 nocne BbINOMHEHUs MOCregHero CoeMHEHUS.
Cucrtema BOZOCTOKOB CUMTaeTCs BbiAEpKaBlleid ucnbiTaHue, ecnu no uctededmm 20 MwH nocne ee
HarnornHeHWs! NpU HapyxHOM ocmoTpe TpybonpoBoaoB He 0GHapyXeHo Tedu unu Apyrux aedekToB u
ypoaeHh BOObl B CTOAKaX HE NOHWU3WIMCH .

8.11. MNHeBmaTuyeckne ncnbiTaHus TpybONPOBOAOR, BLIMNOMHEHHBIX U3 NONUMEPHBLIX MaTepuanos,
Npou3BOAAT MNPW HaseMHOW W Hag3emMHOW WX MpoKNagke B Cregylowux cnydasx: TemnepaTypa
oKpyKatoLlero Bosgyxa Huxke 0 °C; npyMeHeHve Bodbl HeAOoNyCTUMO MO TEXHUYECKUM NpUYMHAM; BOAA B
Heo6xoaMMOM ANA UCMLITAHWIA KONUYECTBE OTCYTCTBYET .

Mopsigok NHEBMAaruyeckux WCnbITaHUA TPybBONpoOBOAOB M3 MONMMEPHbIX MaTepuanoB W
TpeboBaHus 6e30nNacHOCTH NPY UCMLITAHUSX YCTAHABNWBAKTCS NPOEKTOM .

8.12. MNpepBapuTenbHble U OKOHYaTENbHbBIE WUCMbITAHUS CAMOTEYHbIX KaHann3aunoHHbIX CeTen u3
Tpy6 Bonblioro agnameTpa ACMyckaeTcs NPOM3BOAUTE NHEBMaTudeckum cnocobom. MpeasaputencHbie
UCMbITAHWMA NPOBOAAT OO0 OKOHYATENbHOM 3acbiNKW TpaHWeW CBapHble COeOVHEHUA T[PYHTOM He
3aceinarot.) WMceneitatensHoe pJaenedHuwe coxatoro Bo3gyxa, pasHoe 0,05 MMa, nogoepxuearT B
Tpy6onpoBoge B Tedenue 15 muH. [pn 3TOM OCMartpuBRarT CBapHble, KMNeeBble W OpYrne CTbIKM U
BbIABNAIOT HENMOTHOCTMK MO 3BYKY NMpOCa4YMBaloLLErocsi Bo3gyxa, no nyablipsam, o0bpasylowmmcs B MecTax
YyTEUKW BO34YXa Yepea CTbIKOBble COeAMHEHMWS, NOKPbITbIe MbIfTbHOM AMYNbCUEN .

OkoH4aTenbHble UCMbITaHWA MHEBMaTMYecKuM cnocobom NpoBOAAT MPW YPOBHE FPYHTOBBLIX BOA
Hag Tpybon B cepeauHe ucnoiTyemoro Tpybonposoga meHee 2,5 M. OkoHYaTeNbHBIM MHEBMATUYECKUM
UCcNbiTaHUAM NoaBepraroT ydacTku gnuuon 20 - 100 m, npu aToM nNepenag mexay Hanbonee BbICOKOW W
HU3KOW ToukaMu TpybonpoBoaa He OOMKEH npeBblwarth 2,5 M. [HeBMaTMyeckme UCnbiTaHus npoBoaaT
yepes 48 4 nocne 3acbinku Tpybonposoaa. McnbiTaTtenbHoe M3bbLITOMHOE AaBfeHWe CXKaToro Bo3gyxa
yKasaHo B Tabnuue 6.

Tabnuua 6

McnelTaTensHOE faBneHne cxaToro BO3gyxa npv nHesMaTU4eCKOM
MCNbITaHMKU CaMOTEYHbLIX KaHanm3aluMOHHbIX TDYGDI'IPOBO,ELOB

YpoBeHb rpyHTOBbIX WUcnbiTaTtensHoe pnasnexue, Mlla Mepenag
sof h ot ocu Tpy6o - M36bLITOUHOE KOHeYHoe p JaBneHus
nposoga, M HavansHoe p 1 I;l -p.,MMNa
h=0 0,01 0,007 0,003
0<h<05 0,0155 0,0124 0,0031
0,5<h<1 0,021 0,0177 0,0033
1<h<1,5 0,0265 0,0231 0,0034
1,6<h<2 0,032 0,0284 0,0036
2<h<25 0,0375 0,0338 0,0037

8.13. lpuemky B 3kcnnyatauuio TpyGonposBoaceB HeobxoAMMo MNPOBOAUTL, PYKOBOACTBYSICb
OCHOBHbIMK nonoxeHusamu CHull 3.01.04, a tawke CHull 3.05.04. Mpu ucnbitaHun TpyGonpoeoaoB
BOAOCHAGXeHNA 1 HAaNOPHOW KaHanM3auWn U caade vx B 3KCMNyaTalMio JOMKHLI COCTaBMNATLCS :

- aKTbl Ha CcKpbiTble paboTbl (MO OCHOBaHMIO, ONOPaM W CTPOMTENBHBIM KOHCTPYKUMSIM Ha
TpybonpoBogax u 1.4 ;).

-aKTbl HApPYXHOro ocMoTpa Tpy6onpoBOAOR v 3NEMEHTOB (Y3MNOoB, KONOAUEB U T.4 ;).

-aKTbl UCMbITAHUMA Ha NPOYHOCTL U NNOTHOCTL TPYOONPOBOAOS ;

-aKTbl Ha NPOMbIBKY 1 Ae3UH(EKLMI0 BOAONPOBOAOE ;

-YCTAaHOBMEHWE COOTBETCTBUS BbINOSIHEHHbIX paboT NPOeKTy ;

-aKTbl BXOQHOIO KOHTPONS KavecTsa Tpyb 1 coeanHUTEnbHbIX geTaned .

8.14. Kpome npuemku ckpbiTbix paboT 1 NpoBepKM aKTOB UCMbITaHWs TPyGONPOBOAOR HA MIOTHOCTb
WU HapyXHOro ocmoTpa, npuemka GesHanopHbiX TPyDONPOBOAOB AOMKHA COMPOBOXAATHCSH MPOBEPKOA
NPSIMONUHENHOCTH, 8 TaKKe MHCTPYMEHTanbHOW NPOBEPKO NOTKOB B KOMoALaXx .

Mpu npuemke BHYTPEHHWX BOAONPOBOAOB AOMOMNHUTENBHO NPOU3BOAWUTCS NPOBEpKa NacnopTos
unu ceptTunKaToB Ha NnonuMepHsle Tpybbl, COEAMHUTENbBHBIE AeTanu u apmatypy .



9. TEXHUKA BE3OMNACHOCTU MNMPU MOHTAXE TPYE
13 NMONUMEPHbBIX MATEPWANOB

9.1. Obwume TpeboeaHusi TexHWku GesonacHocTu ykasanel B CHull Ill-4, kpome Toro, cnegyet
BbINONHATHL TpeboBaHus HacTosLWwero pasgena .

9.2. Heo6xogumMo NpoBOAWTL OCMOTP U KOHTPOIb CBapo4YHOro obopyaoBaHus, a Takke U3onsauum
anekTponpoBofok, paboTbl ycTpoWCTB Ans MexaHudeckon obpaboTku koHuoB W TOopuoB Tpyb.
PesynbTaThl NPOBEPKU 0MKHbI COOTBETCTBOBATL NACMNOPTHLIM AaHHLIM Ha o6opyaoBaHue .

9.3. TexHu4eckunin oCMOTp criefyeT NPoOU3BOAUTE He pexe, YeM O[IMH pa3 B Mecsil, C peructpauuer
pes3ynLTaToB NPOBEPKW B KypHane npovseoacTea pabor .

9.4. 3Ha4yeHus napameTpoB PEXWMOB CBApKU [AOMKHbI OTBeYaTh TPebOBaHUAM TEXHOMOrMYBCKMX
HOpPM ANS KaXdoro BMaa nonuMepa .

9.5. K npovsBOACTBY CBapOYHO-MOHTa@XHbIX paboT npu cTpouTenscrtee TpybonpoBogoB w3
NONMUMEPHBIX MaTepuanoB [ACONYCKATCHA CBapLUMKM, Npolwealwne TEOpPeTUYECKOE W NpaKTUYeckoe
oby4yeHune no cneunansHOW NPOrpaMme U CBapUBLLME KOHTPOMBHbIE CThIKM NO CNeuMansHoNn NporpaMmme .

9.6. Tpybbl B NpouUecce XpaHEeHUs U MOHTaXa He BbIOENSKT B OKPYKaKLWY Cpeay TOKCUYHBLIX
BELIECTB U HE OKa3blBalOT BMMSIHWA HA OpraHyWam YernoBeka Npu HeNocpeacTBEHHOM KoHTakTe. Pabota ¢
Tpybamun He TpebyeT ocobbix mep BeazonacHocTy .

9.7. MNpwu pabote c Tpybamu cnegyet cobnogate npasuna noxapHon 6esonacHocTn. B cnyvae
BO3HWKHOBEHWA NoXapa W 3aropaHusa TpyD ux cnegyeT TywnTe NobbiMW CpeACcTBaMM NOXKAPOTYLWEHWS.
Mpu TyweHWn OrHA OT 3aropaHusa TpyD B CKNagCcKux NOMELLEHWAX cnegyeT NPUMEHSATb NPOTUBOrasbl C
dunsTpom mapk! B" unu uneTpyowme npoTusorasbl .

9.8. N'Mopasnuyeckme 1 NHeBMaTUYECKUE UCTIbITaHUS TPYBONpOBOAOB CneayeT Npou3BoanTL nocne
WX HAeXXHOTro 3aKpensneHus 1 yCTPOWUCTBa YNOPOB NO MX KOHLAM W Ha NOBOPOTaX .

9.9. Mpn MOHTaxe M UcMbITaHUAX TPYOONPOBOAOB 3anpeLuaeTcsi NPUCAOHATE K HUM NECTHULbI 1
CTPEMSIHKU, X0AUTL NO Tpybonposoay. 3anpewaeTtca obcTykBaTbh TPyObl MOMOTKOM MM OTTAMMBATL MX
OT CTEHOK TPaHLUEW UMK CTPOUTENBLHBIX KOHCTPYKLWA .

10. TPAHCTNOPTUPOBAHWE W XPAHEHWE TPYB
3 NMNONMMMEPHbLIX MATEPUATIOB

10.1. MNonumepHble Tpybbl U COEAMHUTENbBHBIE AeTanu MOryT TPaHCNoOpTUPOBaTbLCH NbbiIM BUAOM
TpaHcnopTa B COOTBETCTBUWM C NpasBunamMy NepeBO3KW rPy3oB, TEXHUYECKUMW YCNOBUSMW MOrPY3KU U
KpenneHua rpy3oB, OEACTBYIOLWMMM Ha AaHHOM BWAE TPaHCNOPTa, M TEXHUYECKUMW TpeboBaHWAMMU
nocTasLUMKa NpU ycnoBun obecnevyeHna Mep no npegynpeXxaeHuio MexaHu4eckux noBpexaeHuin rpysa.
Bce paboTbl, cBA3aHHble C TPaHCNOPTMPOBKOW, crneayeT MpOBOAWUTL NMPWU TeMMnepaType OKpyXKalollero
BO3JyXa HE HWKe YKa3aHHOW B COOTBETCTBYIOLMX HOPMATUBHBIX JOKYMEHTAX .

10.2. Tpy6bl 13 NONUMEPHbBIX MAaTEPUANoB PEKOMEHAYETCA XPaHUTbL U NEPeBO3UTb HAMOTaHHbIMU B
OyxXTbl MMM Ha KaTyliKK, OTAENbHbIMK YNakoBKamy B Naqku Wnu oTAenbHbiMKM TpyGamu Gonbluoro
AWameTpa B COOTBETCTBUM C HOPMATUBHLIMW OOKYMEHTAMU Ha UX M3rOTOBNEHUE .

10.3. lpuK norpyake v paarpyake Tpyd M getanei, ocobeHHO NpW OTpUUATENbLHLIX TeMNepaTypax
BO3yxa W Temnepartypax, bnuakux K Hyno, Heobxogumo cobnogaTte OCTOPOXKHOCTL ANS UCKMIOYEeHWs
YA3POB U MEXaHWYEeCKNX NOBPEXAEHUA .

10.4. lNpu xpaHeHun Tpyd Ha cknagax AoMKHbI coBnoaaThCa YCNOBUS, YKa3aHHbIe B HOPMaTUBHbBIX
AOKYMeHTax, Npy 3ToM BbicoTa Wwrabens Tpyb He AomkHa nNpeBbiaTh 3 M .

XpaHeHue Tpyb, HaMOTaHHbIX Ha KaTYLUKK, A0NYCKAETCA TOMbKO B BEPTUKANLHOM NONOXEHUN .

XpaHeHwe coeduHUTENBHbLIX AeTanen AOMKHO OCYLECTBNATLCA TONLKO B YNakoBaHHOM BUAE .

Heobxogumo obecneynTe coxpaHHOCTL TpYG WM coeAuMHWTENbHbIX AeTaneit OoT MeXaHWYecKux
noepexaeHun, aedopMauuit, nonagaHusa Ha HUX HEMTENPOAYKTOB W XWMPOB, 3aCOPEHWUS BHYTPEHHWX
noeepxHocTein, 06Ny4YeHUs COMHEYHLIMKN MyYamu .

10.5. B nepuoa MoOHTaxa Cpok xpaHeHusa Tpy® W getanewn Ha CTPOUTENbLHOW NNowaake AOMKeH
BbITb MUHUMANbHLIM .



MNpunoxenune A

KNACCUOUKALIMA TPYE U3 NMONUMEPHbBLIX MATEPUANOB

MEXay HapYKHbLIM AMAMETPOM W TOMLUMHOM
pasnenuns: 0,25; 0,32, 0.4; 0,6; 1; 1,6; 2; 2,5 MMMa no dopmyne

_2[o)s
——D‘_,.(M)

rae P - makcumansHoe paboyee gasnexue (MOP), MMMa;

D, - napyxHuiit AnameTp TpyGonposoaa, M;

s - TonwmHa cTexku Tpybonposoaa, m;

[o] - pacueTHan NPOYHOCTL M3 YCNOBMA ANUTENBHON NpoyHocTK, MMMa.

B npuHATOM B HacTOAWEe BpPeMA MeXAyHapoaHOW Knaccudukauuu MapkupoBka Tpyb
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Tabnuua A 1

DU3NKO-MEXAHWUYECKIE NMOKA3aTENW HEKOTOPLIX NMONMMMEDHLIX M3TEPUAnoB,
nNpUMeHReMbIX NMpu NpoussoacTee Tpyb
¥ COeAMHUTENBHBIX AeTanen (CnpaBoyHLie AaHHbIe)

ToxasaTens Bemsuyxa nNOKAa3aTeNA OnNA MaTepHana
11 nen NBX nn CuneTeni | Xnnopu— | CTexno-
([IHI) noJjm- |poBaH- |MNAacTUR
B ocn 3TWNEH | HEM
IBX
InorsocTs, |0,94 -|0,93 -|0,91 -|1,4 0,91 0,93 -|1,57 1,6 -
r/cm3 0,96 0,94 0,93 0,95 2,2
IIpenen 20 - 15 - 10 - 50 - |25 =918 - 50 - 40 -
TeXyHeCcTH 25 18 12 56 28 26 55| 200 <*>
np¥ pac-
TREeHM,
Mila
Yooommesnne |800 800 600 50 >200 |200 - |70 - 0,4 -
Ip¥ pas- 500 120 1,4
puze, &
Moxnyns 800 600 200 3000 21200 |550 - |2900 5000 -
YOPYTOCTH, 800 25000
Mia <E T
Koadpdmnue- |2 2 2 0,7 Ay % 1,2 - 10,62 0,18 -
exT Ten- 1,4 0,3
JIoBOIO
JIMHESHHODO
pacompe-
Hu=,
-4 -1
10 o o
PacuyeTHag |5 - 5 2,5 - 10 - |5 = 6,3 10 10 -
IIPOYHOCTE, 6,3 3,2] 12,5 6,3 30 <**y
Mila
<*> Jina ¢eHONQOPMANBOSTHMOMEXK, IOMMIQMPHEIX M 3INOKCHUIMEX CMOI.
<**> B oCceBOM HaNpasBJIeHMH.




Mpunoxexne b
NEPEYEHb HOPMATMBHbBIX JOKYMEHTOB

B HacToAwWwmMX HOpMax AaHbl CCLINKK Ha CNeayIoLWUe HOPMATUBHbLIE AOKYMEHTLI:

CHuill 2.04.01-85*., BHyTpeHHMM BOINONPCECI M KaHANMSAUMA 3SOaHMM

CHul 2.04.02-84*. BomocHaCxenwe. HapyxHule CeTM ¥ COODYXREHMS

CHuiIl 2.04.03-85. Kamamsaumus. Hapyxsme ceT™dM M COODYEREHUSA

CHull 2.04.14-88*, Tenncmas u3onaumsa oSopynoBasus ¥ Tpybonposonos

CHull 2.07.01-89*. TpanmoCcTDOMTENLCTBO. [INAHMDOBKA M 3acCTPOMKa I'OPOIACKMX
¥ CENBCEMX TOCENeHMMA

CHuII 3.01.01-85*. OpraHu3auMs CTPOMTENLHOTO NPOM3BONCTBA

CHuIl 3.01.04-87. I[pweMxa B 3SKCITyaTAUMD 3AKONYEHHHX CTPOMTEINLCTEOM
cfrexToB. OCHOBHHE IIONOXEHMA

CHull 3.05.01-85*. BHyTpeHHME CAHMTADHO-TEXHMYECKME CHUCTEM

CHuIl 3.05.04-85". Hapy=xuue ceTy ¥ COOpPYXeHMA BoImocHadSmeHME ¥ XaHamM3aim

CHull III-4-80~. Texuuxa B5E30NMACHOCTM B CTROMTENBCTES

TOCT 2930-62. lpubopu M3MepuTenbxue, [MpMdTH M 3HaKK

KoucyneTauTllmoc: nNpMMedasye.

Bsamen T'OCT 18599-83 IlocTanomnenueM I'occraxmnapra Pé oT
23.03.2002 N 1ll2-ct ¢ 1 guBaps 2003 roma &=BegeE =B IOeMCTEHEe
TOCT 18599-2001.

T'OCT 18599-83. TpySu HANOPHEE M3 IOIMITMISHA., TeXHMYECKMEe VCICOBMA

KoxcynerauTllmpoc: npuMedaHue.

Bzamen TOCT 29324-92 lIpxasoMm PocrexXperynMpCoBaHMa oT
05.10.2004 N 24-ct ¢ 1 anpena 2005 roma BBeOeH B OeHACTBHME
TOCT MCO 161-1-2004.

TOCT 29324-52. TpySH ¥3 TEepMCONNACTCE IR TPaHCHOPTHPCBAHMA

(MCO 161/1-78) IAOKOCTEN. HOMMHANLHEE HAapyXHHE IMaMEeTPH M
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