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apxutektypbl MUWHWCTEpPCTBA CTPOMTENBCTBA W KUIULLHO-KOMMYHAIbHOMO  X03dicTBa  Poccuinckon
®epepaumu (MuHctpon Poccun)

4 YTBEPXOEH [pukazom MuHucTepcTBa CTPOUTENbCTBA WM XWUMMULLHO-KOMMYHArbHOrO X03ancTBa
Poccuiickon ®egepauum ot 30 Hoabpsa 2018 r. N 780/np 1 BBeaeH B genctaune ¢ 31 masa 2019 .

5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponorun (PocctaHaapT)

6 BBEJEH BIMEPBbIE

B cniydae nepecmompa (3amMeHbl) unu OmMMeHbl Hacmosuwe2o ceoda rpasusi coomsemcemayrujee
yesedomrieHue bydem onybrniukogaHo 8 ycmaHo8sieHHOM riopsidke. Coomeemcmayrowasi UHghopmayus,
ygedoMIieHUE U MeKCmbl pa3Mewaromess makxe 8 UuHghopmayuoHHOU cucmeme obuiezo rnosib308aHuUsl - Ha
oghuyuansHom calime pa3pabom4yuka (MuHcmpol Poccuu) 8 cemu MIHmepHem

BHECEHO WameHenne N 1, yTBepxaeHHOoe W BBedeHHOe B AencTBue npuka3oMm MwuHucTepcTBa
CTPOUTENBLCTBA M XUMWLLHO-KOMMYHarbHoro xossncrea Poccuickon ®epepaumm (MuHctpon Poccum) ot 30
masi 2022 r. N 430/np ¢ 30.05.2022

N3meHeHune N 1 BHeceHO usrotoButenem 6a3bl gaHHbIX Mo Tekcty M.: ®I'BY "PCT", 2022

BeeneHue

HacTtoswun ceog npaeun pa3paboTtaH B cooTBeTCTBMU ¢ PeaepanbHbiM 3akoHoM oT 30 gekabps 2009
r. N 384 "TexHu4yeckuii pernameHT 0 6€30MacHOCTU 34aHUIN N COOPYXKEHNIA".

Csoa npaBun cogepxuT TpeboBaHUA K NPOEKTUPOBaHWIO U CTpouTenbcTBy TpybonpoBogoB u
COOPYXXEHUN Ha HapYXHbIX CEeTAX BOAOCHAOXeHWs W BOAOOTBEAEHUS W3 MONMMEPHbIX MaTepuarnos,
BKIOYAs MCMOMb30BaHWE MOMMMEPHbIX MaTepuarnioB MpuW PEKOHCTPYKUMM (PEMOHTE) CyLLEeCTBYHOLLMX
TpybonpoBoaoBs, Ans obecneveHuss TpeboBaHMI K Hapy>XHbIM CUCTEMaM BOAOCHabGXeHWs M kaHanusauuu,
yctaHoBneHHbix CIM 31.13330.2012 "BogocHabxeHne. HapyxHble ceTu n coopyxenus" un CIl 32.13330.2012
"KaHanusauus. HapyxHble ceTn n coopyxxeHuns"

Hactoswun cBog npaBun paspabotaH aBTopckum  konnektuBom OO6uwiectBa € OrpaHUYEHHOM
otBeTcTBeHHOCThO "lpynna TMOJIMMNACTUK" (pykoBogutenb - oOpraHuM3aummM - KaHg. TexH. Hayk
M.UN.lopurniosckud; pykoBoauTenb pas3paboTkM - kaHd. TexH. Hayk E./.3alyesa; wvcnonHutenu -
WN.IN.CagpporHosa, kaHA. TexH. Hayk M.A.Aeepkees, kaHd. TexH. Hayk B.K.CemeHos, H.B.llpokonbes).

1 O6nacTb npuMeHeHus

1.1 HacTosawmn ceog npasun yctaHaBnvmBaeT TpeboBaHNs K NPOEKTUPOBAHMWIO, CTPOUTENBCTBY (B TOM
yncne PeKOHCTPYKUMM UM PEMOHTY) HapyXHbIX CeTel XOnoaHOro BoAoCHabxeHus, BogooTBeAeHMs (B TOM
yncne ApeHaXHbIX CeTeln) C MCNonb3oBaHWeM Tpyb, coeauMHWTENbHbIX AeTanen, KonoaueB U eMKOCTEMN,
M3roTOBMEHHbIX W3  nonuatuneHa,  Onok-cononumepa  Nponunexa, HennactTuuuMpoBaHHOro
NONMMBMHUIXIOPUAA, a TaKkKe OPUEHTUPOBAHHOIO HEMMAcTU(MLMPOBAHHOIO NOMMBUHUIIXTOPUAA.

1.2 HacTtosAwun cBofg npasun pacnpocTpaHaeTcs Ha HanopHble n 6e3HanopHble Tpybonposoapbi:

- NPV OTKPbLITOW NPOKIajkKe;

- BecTpaHLenHon npoknagke, B TOM YMCMe MeTo4aMu TOpPU3OHTANbHO HanpaBrneHHOro GypeHwus
(THB);

- PEKOHCTPYKUMM TpybOMpoBOAOB METOAOM MPOTSHKKM  BHYTPU  HUX  HOBbIX  MOSIMMEPHbIX
Tpy6onpoBoaos.;

- npoknagke B OCODBbIX NPUPOOHO-KNMMATUYECKUX  YCMNOBMAX, BKMOYas  NpocafoyHble,
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MHoroneTHemep3ansle, nogpabarbiBaemble TEPPUTOPUN, NNOLAAKAN C CEMCMUYHOCTLIO CBbille 6 6annos 1
T.M.

1.3 CBoa npaBun He pacnpocTpaHaeTcs:

- Ha CeTu ropsivero BoAOCHabXeHus;

- CeTM MPOM3BOACTBEHHON KaHanusauuu, TPaHCMOPTUPYIOLLME arpecCMBHbIE K MONMMEpPaM CTOYHble
BOAbI;

- ceTn BOAOCHabXeHWs W BOAOOTBEAEHWS C MWCMONb30BaHMEM Tpyd K3  XJIIOPMPOBaHHOIO
nonMBMHMIIXNopuaa, nonubyTeHa, NonMNponuieHa romononmmMepa 1 paHaoM Cononumepa;

- Ha TpybOONPOBOAbl TEXHUYECKMX YCTPONCTB, OTHOCSLLMXCS K ONACHbIM NPOV3BOACTBEHHbLIM OObEKTaM
B COCTaBe CceTelr BOOOCHABXEHUSA Unun kaHanmsauuu.

2 HopmaTtuBHbIe CCbISIKU

B HacToswwem cBoae npaBun NCNonb3oBaHbl HOPMATUBHBIE CChIMKU Ha CrieayoLlme AOKYMEHTbI:

FTOCT 12.1.044-89 (MCO  4589-84) Cuctema  craHgapTtoB  6e3onacHocTM  Tpyaa.
MoxxapoB3pbIBOONACHOCTL  BELWEeCTB W MaTtepuanoB. HomeHknaTypa mnokasaTenerl W MeTodbl WX
onpegeneHunsi

FOCT 286-82 Tpybbl kepamuyeckme KaHanm3aumoHHble. TeXHUYecKne ycrnosusi

FOCT 8032-84 (CT C3OB 3961-83) NpegnoytutenbHble Yncrna u psagbl NpeanoyTuTeNbHbIX Ynucen

FOCT 8696-74 Tpybbl cTanbHble 3NEeKTPOCBapHble CO CcnuparnbHbIM LWBOM OOLLIEro HasHadeHus.
TexHuyeckme ycnosus

FOCT 9583-75 TpyObl 4yryHHble HamnopHble, W3rOTOBMEHHbIE METO4aMU LEHTPOOEXHOro wu
NonyHenpepbIBHOrO NUTbA. TeXHUYEeCKMe yCnoBust

FOCT 10704-91 Tpy6bl cTanbHble 9NeKTpocBapHbie NPSAMOLIOBHbIe. CopTaMmeHT

FOCT 12586.0-83 TpybObl xene3obeToHHblE HamnopHble BMOpOrMaponpeccoBaHHble. TexHuYeckue
ycroswusi

FOCT 15846-2002 Mpoaykums, oTnpaensiemas B panoHbl KpaliHero CeBepa 1 NpupaBHEHHbIE K HUM
MECTHOCTM. YNaKoBKa, MapKMpOBKa, TPAHCMOPTUPOBaHUE 1 XpaHeHne

FOCT 18599-2001 Tpy6bl HAanopHble U3 NonMaTUNeHa. TexHM4eckne ycrioBusi

FOCT 24105-80 (CT C3B 884-78) Magenusa n3 nnactmacc. TepmuHbl 1 onpeaeneHunst oedekToB

FOCT 24297-2013 Bepudukaums 3akynreHHon npoaykumn. OpraHusauns npoBeAeHust U MeToabl
KOHTpOns

FOCT 25100-2011 MpyHTBI. Knaccndukauus

FOCT 32413-2013 Tpy6bl 1 hacoHHbIe YacTu 13 HeNNacTUMULMPOBAHHOIO MNONMBUMHUNXTOPKUAA ANA
CUCTEM HapY>XHOW KaHanunsauuun. TexHuyeckme ycroBus

FOCT 32415-2013 TpyObl HAaNOpHbIE U3 TEPMOMNACTOB U COEANHUTENbHbBIE AeTanu K HUM Ans CUCTEM
BOAOCHabXeHus1 n otonneHnsi. ObLme TeXHUYECKMEe YCnoBus

FOCT 32972-2014 Konogubl NoNMMeEpHble KaHanusaumoHHble. TexHUYeckme ycrnoBums

FOCT UNCO 4065-2005 TpyObl n3 TepmonnacTtoB. Tabnuvua yH1BepcarnbHbIX TOSMLLWH CTEHOK

FOCT UCO 12162-2006 MaTepuanbl TepMONnacTUYHble ONs HanopHbIX TPyO M COeaUHUTENBbHbIX
petanen. Knaccudukaums n o6o3HaveHne. KosadduumneHT 3anaca npo4yHOCTH

FOCT EN 13705-2015 Ceapka TepmonnactoB. O6opygoBaHue [nis CBapkyM HarpeTbiM rasoMm U
9KCTPY3UOHHOW CBapKMX

FTOCT P 51613-2000 TpyGbl HanopHble U3 HennacTUUUMPOBAHHOTO MONUBUHWUIXNOPMAA.
TexHu4eckme ycnosus

FOCT P 52779-2007 (MCO 8085-2:2001, NCO 8085-3:2001) [detanu coeauvHUTENbHbIE U3
nonunaTurneHa gnsa rasonposooB. OOLMe TEXHUYECKME YCITOBUS

FOCT P 54475-2011 Tpybbl NONMMMEpPHbIE CO CTPYKTYPUPOBAHHOW CTEHKOW U (haCOHHbIE HYacTu K HUM
OJ1S1 CUCTEM HapPYXXHOW KaHanmnsaumu. TexXHU4eckme ycrnoBus

FOCT P 54792-2011 [edekTbl B CBapHbIX COeauUHEHUsX TepmonnacTtoB. OnucaHne n oueHka

FOCT P 55276-2012 (MCO 21307:2011) Tpy6bl 1 UTHMHIM nnacTMmaccoBble. Npoueaypbl CBapku
HarpeTblM WHCTPYMEHTOM BCTblIK nonuatuneHosbix (M13) Tpy®6 ©n  UTUHIOB, UCMNOMb3yeMbIX AONs
CTPOUTENbLCTBA ra3o- U BOAOMNPOBOAHLIX pacrnpefenuTenbHbIX CUCTEM

FOCT P 56155-2014 Ceapka TepmonnactoB. OKCTPy3MOHHas cBapka Tpy0, AeTanen TpybonpoBodoB
N NNCTOB

FOCT P 56290-2014 Cuctembl razopacnpegenutenbHbele. TpeboBaHus K CETsIM ra3opacnpeaeneHms.
YacTb 3. PekoHCTpyKLMS.

FOCT P 56927-2016 TpyObl M3 OPMEHTUPOBAHHOIO HEmnIacTUULNMPOBAHHOIO MOSIMBUHMXIIOPUAA
Ans BogocHabxeHusi. TexHnyeckune ycnoBus

FOCT P NCO 3126-2007 Tpybonposogbl u3 nnactmacc. lNnactmaccoBble anemeHTsl Tpybonposoaa.
OnpepneneHune pa3amveposB

TOCT P UCO 12176-1-2011 Tpybbl u ¢utuHrM nnactmaccoBble. OGopynoBaHWe [nsi CBapKu
nonunaTUneHoBblx cuctem. Yactb 1. CBapka HarpeTblM MHCTPYMEHTOM BCTbIK
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FTOCT P UCO 12176-2-2011 Tpybbl u ¢utuHrM nnactmaccoBble. OGopyaoBaHue [nsi CBapKu
NonNMaTUNeHoBbIX cnuctem. Yactb 2. CBapka ¢ 3aknagHbIMu HarpesaTenamu

FTOCT P UCO 12176-3-2014 Tpybbl u ¢utuHrM nnactmaccoBble. OGopyaoBaHue [nsi CBapKu
nonmnaTuneHoBblx cuctem. Yactb 3. MoeHTudumkaumsa onepartopa

CI114.13330.2018 "CHwuI1 1I-7-81* CTpoMTENbCTBO B CEMCMUYECKUX panoHax”

CIT 18.13330.2011 "CHull [I-89-80* T'eHeparnbHble MNraHbl MPOMbILWSIEHHLIX npeanpusaTun” (c
nameHerHnem N 1)

CIT 21.13330.2012 "CHwuI1 2.01.09-91 3gaHus n coopyxeHust Ha nogpabaTbiBaeMbIX TEPPUTOPUSIX U
npocagoyHbIxX rpyHTax" (¢ uameHeHnem N 1)

CIM 22.13330.2016 "CHwuI1 2.02.01-83* OcHoBaHus 30aHuiA 1 COopyXeHnn"

CIN 25.13330.2012 "CHulT 2.02.04-88 OcHoBaHus M (pyHAaMeHTbl Ha BEYHOMEP3MbIX rpyHTax" (c
nameHenvem N 1)

CM 31.13330.2012 "CHwull 2.04.02-84* BopocHabxeHue. HapyxHble ceTu u coopyxeHus" (c
nameHennsamm N 1, 2)

CI 32.13330.2012 "CHwI1 2.04.03-85 KaHanusauus. HapyxHble ceTu u coopyxeHus" (C uaMeHeHnem
N 1)

CI142.13330.2016 "CHwuI1 2.07.01-89* NpagocTponTenbcTBO. [naHMpoBKka 1 3acTpoiika ropoaCcKMX U
cenbCckux noceneHmn"

CI145.13330.2017 "CHwuI1 3.02.01-87 3eMnsiHble COOpPY»KeHUsl, OCHOBaHUS N doyHAaMeEHTbI"

CI 48.13330.2011 "CHwuIT 12-01-2004 OpraHunsauusa ctpoutensctea” (¢ nameHexHvem N 1)

CIN 61.13330.2012 "CHwul 41-03-2003 Tennosas u3onsuusa obopygosaHus n Tpybonposogos" (C
nameHenvem N 1)

CIM 100.13330.2016 "CHwI1 2.06.03-85 MenunopaTtuBHble CUCTEMbI 1 COOPYKEHNS"

CIM 119.13330.2012 "CHwl1 32-01-95 >KenesHble goporu konen 1520 mm" (c namerneHnem N 1)

CMn 129.13330.2011 "CHwll 3.05.04-85* HapyxHble ceTu W COOpYyXXeHUs BOAOCHabXeHus U
KaHanusaymm"

CIM 131.13330.2012 "CtpouTtenbHas knumaTonorusa” (c nameHeHnem N 2)

CI1248.1325800.2016 CoopyxeHusi nog3emMHble. [NpaBnna npoekTupoBaHns

CIT 249.1325800.2016 KommyHukauum noasemMHble. [1poekTupoBaHMe U CTPOMTENBCTBO 3aKPbITbIM 1
OTKpbITbIM cnocobamu

CIM272.1325800.2016 CucTtembl BOgoOTBEAEHNSI ropoAckue u nocenkosble. [NpaBuna obcnegoBaHnst

CIT 341.1325800.2017 [loa3emMHble WHXeEHepHble KOMMYyHuKauun. [lpoknagka ropu3oHTanbHbIM
HanpaBrieHHbIM BypeHnem

MpumeyaHwue - MNMpu NONb30BaHMM HacCTOSALWMM CBOAOM MpaBun Lenecoobpa3Ho NpoBepuTb AeNcTBue
CCbINTOYHbIX OOKYMEHTOB B MHOPMAaLVOHHON cucTeMe ObLiero nonb3oBaHWs - Ha oduuManbHOM canTe
begepanbHOro opraHa MCMOnHUTENbLHOW BnactTn B cdepe craHpaptu3auum B cetu MHTepHeT unu no
€XerogHomy MHOpMaUNOHHOMY yKasaTento "HauuoHanbHble cTaHgapTbl”, KOTOpbIM OMnyGrvMkoBaH Mo
COCTOSIHMIO Ha 1 sHBaps TeKkylwero roga, U Mo BbiMyCKaM €XeMeCA4YHOro MHOPMaLUMOHHOro ykasaTterns
"HaunoHanbHble cTaHgapThl" 3a Tekywun rod. Ecnv 3ameHeH CCbINOYHbIA JOKYMEHT, Ha KOTOpbIM AaHa
HeJaTUpOBaHHAsA CCbifika, TO PEKOMEHOYETCsl UCMOMb30BaTb AENCTBYIOLLYIO BEPCUI0 3TOr0 [OKYMEHTa C
Yy4EeTOM BCEX BHECEHHbIX B JAHHYI BEPCUIO M3MEHEHUN. ECrM 3aMeHEH CCbINIOYHbIA AOKYMEHT, Ha KOTOPLIN
JaHa JaTupoBaHHAs CChblfKa, TO PEKOMEeHOYyeTCs UCMOfb3oBaTb BEPCUIO 3TOr0 AOKYMEHTa C yKaszaHHbIM
BbILLIE rOAOM yTBEpXAeHus (NpuHATKA). Ecnn nocne yTBepXXAeHWst HACTOSLLEro CBoAa NPaBuUIl B CCbINOYHbIN
OOKYMEHT, Ha KOTOpbIN AaHa AaTUpoBaHHas CCbifika, BHECEHO U3MeHeHue, 3aTparvmeatowee nonoxeHne, Ha
KOTOpOe AaHa CCbifika, TO 3TO NOMOXEHUE pEKOMEHAYeTCS NPUMeEHATb 6e3 yyeTa AaHHOro nameHeHus. Ecnm
CCbIfTOYHbIA  JOKYMEHT OTMeHeH 06e3 3ameHbl, TO TMOfoXeHne, B KOTOPOM [JaHa CCbifika Ha Hero,
pekoMeHayeTCsi NPUMEHATb B YacTu, He 3aTparmBatoLlen aty ceoinky. CBegeHns 0 AeNCTBMM CBOAOB NpaBwuil
uenecoobpasHo nposepuTb B egepansHoM nHGPOpMaUMOHHOM oHAe CTaHO4apTOB.

3 TepMuHbLI, onpeaeneHnst U CoKpallueHUs

3.1 TepMuHbI 1 onpepeneHns

B HacTosllem cBoAe npaBuil  MPUMMEHEHbl  criedylolwme TEPMUHbl C  COOTBETCTBYHOLLMMMU
onpeaeneHnsMu:

3.1.1

ko3chchuumeHT 3anaca npoyvHocTU (AnA pacyeTa Tpy6onpoBopa) C: O6wwuin kO3PULMEHT CO
3HayeHnem 6Gonblie 1, KOTOprI7I y4uTbiBaeT YyCnoBuUA aKcnnyaTtauuu, B TOM 4ucne u CBOMCTBA 3NEMEHTOB
TpybonpoBoAa, He yYTEHHbIE NMPU ONpeaAeNneHn HUXKHEro 4OBEPUTENBHOTO npeaena.

[FTOCT P NCO 12162-2006, ctatbsa 3.4*]




*

BeposatHo, owwubka opurnHana. Cnepyet uutate: TOCT UCO 12162-2006, ctatba 3.4. -
MpumeyaHue narotoButens 6asbl AaHHbIX.

Mpumeyvanne - MuHumanbHble 3HaveHuUs C paBHbI:

1,25 - ana Tpy6 13 nonuaTuneHa u 6rok-cononumepa NpPonueHa;

1,6 - gna Tpy6 u3 HennactUUUMPOBAHHOIO MONMBUHMNXMOPMAA (32 WCKIOYEHUEM CIy4vaes,
npeaycmoTpeHHblx FTOCT P 51613 n TOCT P 56927).

3.1.2 makcumanbHoe pa6oyee nasneHme MOP, 105 Ma (6ap): MakcumarnbHoe gaBneHue cpedpbl B

TpybonpoBoae, KOTOpoe [OonyckaeTcs Mnpu MOCTOsHHOW akcnnyaTtauun. MOP yuuTbiBaeT dusnyeckue wm
MeXxaHu4ecKne xapakTepmcTukm anemeHToB Tpybonposoaa.

MpumeyaHus

1 BeluncnsaoTt no oopmyne

20MRS

MOP=——"_
C(SDR —1)

roe MRS 1 SDR - cm. 3.1.3 1 3.1.18 cOOTBETCTBEHHO.

2105 Na=0,1MMa =1 6ap.

3.1.3 MumHMmanbHasa gnutenbHasa npo4vHoctb MRS, MMa: 3HayeHne HWXHEro [OBEPUTENLHOrO
npegena nporHo3Mpyemon rmapocTaTUHecKon NPOYHOCTU G pp , OKPYIMeHHoe [0 GnmKaniero HuXHero

sHaveHusa paga R10 nnm R20 no FOCT 8032 B 3aBMCMMOCTH OT 3Ha4YeHns o pp. (cm. FTOCT NCO 12162).

3.1.4 HenogBmxHasA onopa: KOHCTPyKUMsi, He [JomnycKawwasi OCEBbLIX MNepeMelleHnin Tpyobl,
BO3HMKAIOLLMX BCNeacTBME TeMNepaTypHbIX AedopmaLnnii U rpyHTOBbLIX BO3AENCTBUN.

3.1.5 HWXKXHWUI fOoBepUTENBLHBIN NpeAen NPOrHo3MPYEeMON rMApPOCTaTUYECKON NPOYHOCTU G pp »

MMNa: BenvunHa, ¢ pa3aMepHOCTbIO HanpshkeHusl, onpegensiowas CBoNcTBa maTepuana, npeacrasnsioLas
cobon 97,5%-Hbli HWKHUA [OBEPUTENbHBIN Npeden MNpPOrHO3MPYeMOW OfUTENbHOW MapoCTaTUYECKON
npoyvHocTu npu 20°C Ha 50 neT npu BHyTPEeHHEM aBreHnn Bodpbl.

3.1.6 HoMMHanbHaa KonbueBas xecTkocTb SN, kH/m 2: Yucrnosoe o6o3HAYEHNE MUHUMAMBLHON
KOMNbLIEBOW XeCTKOCTU TPy6.

3.1.7 HOMMHanNbHaA TONLWMHA CTEHKN ¢€,, MM: TonwwmHa cTeHkn Tpybbl, yctaHoBneHHas B FOCT

n )
MNCO 4065 v cooTBeTCTBYIOLAA MUHUMAaNbHOM AONYCTUMON TOMLLUMHE CTEHKWN B JIIOBON TOUKE Epin -

3.1.8 HomuHanbHoe AaBneHue PN: YucneHHoe o603HayeHMe, OTHOCsILLEECA K MeXaHUYeCKUM
CBOVICTBaM 3rieMeHTOB TpybonpoBoaa, ucnonb3yemMoe A5 CChINokK.

MpumevaHne - [ns nnacTmMaccoBbiX TpyOONpOBOAOB, TPaAHCMOPTUPYIOLWMX BOAY, HOMWHAaNbHOE
OaBrieHne COOTBETCTBYET MOCTOSIHHOMY MakcuMMarnbHOMy paboyemy OaBneHuto, BblpaxkeHHomy B 10 [Ma
(6ap), cosgaBaemomy Bogom npu 20°C, ¢ y4eTOM MUHUMAnNbHOro KoadpduumeHTa 3anaca NpoO4YHOCTY.

3.1.9 HoMMHanbHbIN AnameTp d,,, MM: [IMamMeTp, HasHaueHHbIN 115 HOMUHAIBHOTO pasMepa.

3.1.10 HomuHanbHbIN pa3mep DN: Yucnosoe obo3HayeHne pasmMepa anNemMeHToB TpybonpoBoaa,
NpnbnunanTenbHO paBHoOE NPOM3BOACTBEHHBIM pasMepam, B MUNMMeETpax.

3.1.11 HomuHanbHbIn pa3mep DN/ID: HomuHanbHbI pasMep, OTHOCALLMIACHA K BHYTPEHHEMY
anameTpy.

3.1.12 HomuHanbHbIN pa3mep DN/OD: HomuHanbHbI pasmep, OTHOCALUMACH K Hapy>KHOMY
anameTpy.

3.1.13 oBanusauus: YKopoyeHVe BEPTUKANBHOIO AMameTpa Tpyobl.

3.1.14 nonumepHasa eMKocTb: KoHTeilHep unu pesepByap, NpefHasHa4YeHHbIW ANs XpaHeHus unm
06paboTKM XUOKOCTU, BbINONTHEHHBIA U3 MONIMMEPHBLIX MaTepUanoB (HanpuMep, U3 NONMMeEpPHbLIX TpyO).

3.1.15 nonumepHble TPYObI: TpyObl, M3rOTOBMNEHHbLIE U3 MNONIMMEPHbLIX MaTEPUAroB.

3.1.16 cBepTHaa mydTa: PasbemHas My@dTa, umerowaa pasbem B MNNOCKOCTU MapannensHOn ocu
My TbI, CHabXXeHHast YNIOTHUTENbHBIMY KOMNbL @MU UMW BKNaAblLLaMM.

3.1.17 coeguHuTenbHasa aetanb: [NonumepHas getanb, cryXawas ans coeguHeHUs NoSIMMEPHbIX
Tpy6 nnn gpyrux nsgenun.

MpumeyaHne - B HopmMaTMBHBIX [JOKYMEHTax, YCTaHaBnMBawWMX TpeboBaHMS K CUCTEMaM
KaHanuasawuum, NCnosib3oBaH TEPMUH-CUHOHUM "dhacoHHas YyacTb".

3.1.18 craHpapTHoe pa3mepHoe oTHoweHue SDR: OTHoweHWe OuameTpa, HasHa4dyeHHoro Ans

HoMWHanbHoro pa3mepa DN/OD, kK HOMWHaNbLHON TOMLWMHE CTEHKN TPYObI &, .

3.1.19 Teneckonuyeckum yanuHuUTenb Konopua: BepTukanbHblA 9NeMeHT, UMEIOLLMI KOomMbLieBoe
ceyeHne, KOTOpPbIN MO3BONSAET OCYLLEeCTBMATb PEryriMpoBKY BbICOThl LUAXTbl KOMOALUA, Hanpumep npwu
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ocefaHuuM konopfLa nocrne yCTaHOBKM.

3.1.20 TeneckonuM4YecKMW yANMUHUTENb LWITOKa: BepTukanbHbIN 3NEMEHT, MO3BOMSAOLLNIA
OCYLLEeCTBMNATb PEerynupoBKY BbICOTbl Yy3Ma YynpaBneHwuss 3anopHon apmatypbl (B 6eckonogesHom
WCMOMHEHNW I NpU YCTAHOBKE B Korogue).

MpumevaHne - [NybuHy yCTaHOBKM TEMNECKOMWYECKOTrO YANUHWUTENS LWTOKa MpUHUMAaKT B
COOTBETCTBMU C TPeOOBaHUAMN NPeANpUATIS - M3rOTOBUTENS 3anopHON apMaTypbl U NPOeKTa.

3.1.21 Tpy6Hasa npoaykuma: V3gennst NonHom 3aBOACKOW rOTOBHOCTU, NMPUMEHSIEMbIE OJ1S1 MOHTaXa
TpyOONPOBOAHLIX cUCTEM (TPYObl, COeOUHUTENBHBLIE AeTanu, KonoAubl, EMKOCTMW, 3arnopHas apmarypa).

3.1.22 ynop: MaccuBHbI OfI0K M3 MOHONIMTHOrO MM cbopHOro >kene3obeToHa, npegHa3Ha4YeHHbIN
AN BOCMPUATUSA YCUMWUA, BO3HMKAOLMX Nog AEWCTBUEM BHYTPEHHEro AaBrfeHus B MecTax NoOBOPOTOB U
OTBETBNEeHM Tpybonposoaa.

3.2 CokpalyeHun
B HacTosweM cBoae npaBun NPMMEHEHbI CriefytoLmMe CoKpaLleHus:
3H - 3aknagHon HarpeBaTens;
30I1 - 3aWwmTHOE hUNbTPYyLOLLEE NOKPLITUE;
HIMBX - HennacTMuumnMpoBaHHbIA NONUBUHUIIXNOPUA,;
HCM - HeTKaHble CUHTETUYECKME MaTepuansl;
MBX-O - opneHTMpOBaHHbIN HEMNACTUMOULMPOBAHHLIN NONMBUHUIIXNOPUL;
MOC - npoeKT opraHM3auny CTPOUTENbCTBA;
MNP - npoekT npon3BoacTBa paborT;
Mr-b - 6nok-cononumep NPonNuIeHa;
M3 - nonuatunes;
M3 80 - nonunatuneH ¢ MRS 8,0 MlMa;
M3 100 - nonuatunen ¢ MRS 10,0 MMa;
M3 100-RC - nomuatuneH ¢ MRS 10,0 MlMNa »n NOBbIWEHHOW CTOMKOCTbIO K OBpasoBaHuio K
pacnpoCTpPaHEeHNIO TPELLWH;
TYJ1 - TepmoycaxmBatloLasca nexHTa;
TYM - TepmoycaxumBatoiasca mydTa;
DYM - hTOpONIacToBbIA YNSIOTHUTENBHLIN MaTepuann.

4 O6LwWKe nonoxeHusn

4.1 TlpoeKkTMpoBaHWe U CTPOUTENbCTBO MNONMMMEpPHbLIX TpybonpoBogoB ceTen BOAOCHabXeHMs
nposoasaT B cootBeTcTBMM € CIM 31.13330, ceTten BogooreeneHus - ClM 32.13330, a Takke B COOTBETCTBUN C
Crn 100.13330, CIT 129.13330, CIT 42.13330, CIT 18.13330, CI1 248.1325800, CI1 249.1325800 wu
HACTOALLMM CBOAOM MpaBusl.

4.2 MoHTax 1 akcnnyaTauuio TpybonpoBOAOB M3 NONIMMEPHBLIX MaTepMaroB OCYLLECTBAIT cunamm
crneumanucToB, npoLleanx oby4yeHme nnm noBbIlWEeHMEe KBanudrkaumm no COOTBETCTBYIOLWMM NporpaMmmMamM
OOMONHUTENBHOIO MpodheccnoHaneHoro obpasoBaHuss B obnactv NPUMEHEHWUst MOMMMEpPHOW TpyOHOM
NpoayKunn, B COOTBETCTBUM C YCTAHOBMEHHbLIM OENCTBYOLWUM 3aKkoHoAaTenbcTBOM Poccuiickon depepaumm
nopsaaKoM.

4.3 [Ina HanopHbIX ceTel BOAOCHAOXeHMS U BOOOOTBeAeHMS MpumeHsitoT Tpybbl no TOCT 18599,
FOCT P 56927, TOCT P 51613, Tpybbl u coegnHuTenbHble getanu no FOCT 32415 (knacc XB).
[onyckaeTcsa npMMeHeHne NonNmnaTUIIEHOBLIX CoeanHUTENbHbIX AeTanen no FOCT P 52779.

4.4 [1na HanopHbIX ceTen BOAOCHabXeHNs 1 BOOOOTBEAEHUS C MaKCMMarnbHbIM paboyum gaBneHnem
po 0,6 MlMa ponyckaeTcs NpumeHsiTb Tpybbl 1 coeanHUTENbHbIE AeTanu CO CTPYKTYPUPOBaAHHON CTEHKOW
koHCcTpykumm Tvna B nmo FOCT P 54475, npowegwve B 3aBOACKUX YCMOBUAX UCMbITAHUSA Ha CTOMKOCTb K
BHYTPEHHEMY OABMEHMIO MPU UCMbITAaTENbHOM AABIEHUMN HE MeHee 1,2 MakcuManbHOro paboyero gaBneHust
B TeyeHne He meHee 100 4 npm Temnepatype 20°C. 3HayeHne makcumarnbHOro paboyero gaBneH1s SOMKHO
ObITb yKa3aHO B COMPOBOAMTENBHOM JOKYMEHTE O KayecTBe Tpyb Unm coeguHUTENbHbIX AeTanen.

4.5 Tpybbl n coeguHUTENbHBLIE AeTanu, NpefHa3HaYeHHble AN NMUTLEBOTO BOAOCHAOXEHWS, AOMKHbI
UMETb paspelunTernibHble [OOKYMEHTbl C BbIBOOOM O COOTBETCTBUM TPyO U coeanHMTENbHbIX AeTanen
TpeboBaHuaM [1], NnpeabaBnsemMbIM K JAHHOMY BUAYy NpOayKLUUN.

4.6 [Ons 6e3HanopHbIX ceTern BOLOOTBEOEHUS MPUMEHSIIOT TpyObl M CcoeguHUTENbHbIE AeTanu no
FOCT P 54475 n TOCT 32413.

4.7 lnsi nog3eMHbIX CETEN BOAOOTBEAEHUSA MPUMEHSAIOT nonunmepHble konogubl no FOCT 32972.

4.8 [onyckaeTca npuMeHeHue Tpyb, coeguHUTENbHbLIX OeTanen, KOnoAueB U emKocTen (ganee -
n3genusl), W3roToBMEHHbLIX MO TEXHUYECKUM YCMOBUSIM, B Tex cny4yasx, korga TpeboBaHus K
XapakTepucTukam 3STUX u3genui bornee XeCcTkMe unu korga Tunopasmep 3TUX U3Aenuii He BXOAWT B
COpPTaMEHT, NPeAYyCMOTPEHHbIV CTaHAApPTaMMu.

4.9 [lonyckaeTcs NpUMeHeHne NONNATUNEHOBbBIX COeQMHUTENBHbIX AeTanen, N3roToBEHHbIX CBApPKON
HarpeTblM MHCTPYMEHTOM BCThIK, MPOU3BEAEHHbIX N0 TEXHNYECKUM YCITOBUSM B 3aBOACKUX YCINOBUSX.

4.10 nga npucoeauHeHns nonumepHoro Tpybonposoaa k Tpybam 13 Apyrnx matepuanos NpUMEHSoT
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bnaHueBble CoOeQUHEHNs, AeTanu C 3aKnagHou MeTannnyeckon pesbboBon unu gnaHueBon BCTaBKOW Unn
CBEpPTHbIE My ThI.

lMpumeHeHue pacTpybHbIXx coeanHeHu Tpy® M3 pasHbIX MaTepuarnoB [OoMnyckaeTcs Mnpu Hanmyuu
YMNOTHUTENbHbLIX MaTepuanoB (YNAOTHUTENbHbLIX KOMel, MaHXeT M Mp.), KOMMEHCUPYIOLWUX pasHOCTb B
reoMeTpuyeckmx pasamepax Tpyb u obecnevmsaroLLnx HEOOXOANMYO FrEPMETUYHOCTb COEOUHEHUS.

lMpucoeanHeHne caMoTEYHbIX MONMMEPHBLIX TpybonpoBoaoB k Tpybam M3 Opyrnx matepuarnos Takke
OonyckaeTcsl OCYLLECTBATb Yepes KonogeL,.

411 [Ons npucoeguHeHMs1 HaMoOpHbIX MONUATUNEHOBLIX TpybonpoBoooB K cTamnbHbiM Tpybam
OOMyCcKaeTCsl MPUMEHSTb HEpa3beMHble COeAUHEHMNS "NMONMATUNEH-CTanb", N3roTOBMEHHbIE MO TEXHNUYECKNM
YCNOBUSIM B 3aBOACKMX YCMNOBMAX W Mpowewne UCMbITaHWA Ha CTOMKOCTb K OCEBOW Harpys3ke wnm
BHyTpeHHeMy nasneHuto. [lpu aToM cnegyeTt npegycmaTpuvBaTb YCTPOWMCTBO HEMOABMXKHOW OMOPblI CO
CTOPOHbI MOMUITUNEHOBON YacT COEANHEHMS.

MpumeyaHne - T[lpuM UCNbITAHMAX HA CTOMKOCTb K OCEBOW Harpy3ke repmMeTuMHHOCTb [OSKHa
COXPaHATLCA BNIOTb A0 AOCTUXEHUSI NONMATUNEHOBBIM NaTpybKoM npefena TekyyecTu.

4.12 Tpun npoxoge NonuUMepHbIX TPyOONPOBOAOB Yepe3 CTEHKU >Kerne300eTOHHbIX KONoALeB MoryT
ObITb MPMMEHEHbI MOMMMEPHbIE MNIb3bl (B TOM YMCIE C BHELUHVMM MOKPbITUEM, 06EeCneyYnBatoLLMM afaresnio ¢
OETOHOM) 1 (MNIN) MaHXeTbl U3 3NaCTOMEPHLIX MaTepuaros.

4.13 YnnotHuTenbHble MaTtepuanbsl OOJPKHbI obecnevmBaTb repMeTMYHOCTb COEAUHEHUS B TeYeHue
BCEro cpoka crnyx0bl TpybonpoBoaa v 6biTb 6e30nacHbIMU K TPAHCMOPTMPYEMON Cpese.

4.14 B kayecTBe 3anopHOM apmaTypbl Ha HanopHbiXx TpybonpoBogax MOryTt ObiTb WCMONb30BaHbI
3anopHasi apmartypa 13 nonMMepHbIX MaTepuarnoB U YyryHHble 3aaBUKKM B 6eCKONoAe3HOM MCMOMHEHUH,
C BbIBOOOM Yy3rna ynpasrfeHus Yepe3 TeneCcKONUYeCcKUn yANMHUTENb LUTOKa nog KOBEp C OMOPHOM MAUTOWN
UNun Noga NoK, a Takke KpaH ¢ BPE3KOM B CeAST0BOM OTBOAE.

4.15 MNonumepHble eMKOCTU, HE3aBUCUMO OT rNyOUHbI yKNagaKku, MOryT HaxoauTbCH B HE3anONHEHHOM
COCTOSIHUM B TedeHMe BCEero cpoka akcnnyatauumu. [lonyckaeTcss Ha3emMHasi yCTaHOBKa MNOSIMMEPHbIX
€MKOCTEN Npu yCrioBum nx obeanoBaHns Unm 3amTbl OT COMHEYHbIX NyYen N30MNsSUMOHHBIMU MaTepuanamu.

4.16 lNpwn noaseMHoOM Npoknagke TpyooNpoBOAOB AOMNYyCKaeTcs pa3MmellaTb dnaHueBoe coeguHeHne
B 3emne (6e3 konogua) nNpu ycrnoBun obecrneyeHus 3awutbl OT KOPPO3UU M OTCYTCTBMU HEOBXOOUMOCTH
nepuoamnyecKkoro obCcny>XnBaHumsl.

4.17 3HayeHusa oBanusaumm TpybonpoBoaa AOMKHbI COCTaBMNATbL He Bonee yem:

6% - kpaTkOBpEMEHHas;

10% - gonroBpemMeHHas.

JonycTumble 3HaYeHus1 AN KOHKPETHbIX BUAOB TPYO YTOYHAIOT Y U3rOTOBUTENS.

418 Tlpn HagsemHow npoknagke TpybonposBodos cnedyetr npegycmaTtpuBatb WX 3awwmTty oOT
COIMHEYHbIX Ny4Yen N30MALMOHHBIMU MaTepranamm Unm NoKPbITUSMMU.

5 MpoekTupoBaHMe TpybonpoBOAOB BOAOCHAGXeHUS M BOAOOTBEAEHUSA U3 MONIMMEpPHbIX
MaTepuanos

5.1 BbiGop Tpy6, coeanHUTENbHbLIX AeTanen, Konoaues U eMKOCTeNn

5.1.1 Boibop maTepuana, knacca v AgmameTpoB NONUMepHbIX Tpy6 Ans BOAOBOAOB, BOAONPOBOAHBIX U
BOAOOTBOAAWMX CeTen cnegyeT npoBOAUTb Ha OCHOBaHUW  MOPaBMYECKOro, MNPOYHOCTHOTO W
TEXHUKO-3KOHOMMWYECKMUX pacyeToB, TemrepaTypbl TPaHCNOPTUPYEMON BOAbI, Knaccudukauum rpyHToB Mo
FOCT 25100, a Tarke ocobeHHOCTEN aKcnnyaTaumm aTux Tpybonposogos.

5.1.2 Knaccudukauuio HanopHoelx Tpyd cnegyet onpegenatb no nokadatento SDR  wnu
HOMWHanbHoMy fasnexHuio PN.

5.1.3 Knaccudmkaumio 6e3HanopHbix Tpyb criegyeTt onpefensite No BMAY NOIMMEPHOro marepuana,
3HAYeHNI0 HOMMWHANBbHOW KOmbLEeBOW ecTkocTu SN, a Tawke no HomuHanbHoMy pasmepy DN/ID wnu
DN/OD.

5.1.4 HanopHble TpyObl 1 coeanHuTenbHble getany 13 N3 npuMeHsIoT AN cucTem BogocHabxXeHns un
HanopHOro BOAOOTBeAEHUS Npu paboyen Temnepatype Boabl Ao 40°C U HOMUHaNbLHOM gaBneHun o 2,5
MMa (25 6ap). PasnuyatoT HanopHble TpyObl TPEX TUMOB:

- Tpy6bl 13 M3, B TOM YMcne ¢ MapKMpOBOYHbLIMW NONOCaMK;

- TpyObl U3 N3 ¢ COKCTPY3NOHHBIMM CMOSIMU Ha HAPY>KHOW U (M) BHYTPEHHEN NOBEPXHOCTAX TPYOHI,
roe Bce Criou umMeroT oauHakoBoe 3HadyeHne MRS;

- Tpy6bl 13 M3 ¢ 4ONONHWUTENBHON 3aWUTHON 060MNOYKON M3 TEPMONIIacTa Ha Hapy>KHOW NOBEPXHOCTU
TpyObI.

Tpy6bl 3 13 MOryT N3roToBAATECA C CO3KCTPY3MOHHBIMM CITOSAMW Pa3HOro LBeTa.

5.1.5 [ns CTO4YHbIX BOA C KOHLUEHTpauuen B3BeleHHbIXx BewlectB cabiwe 4000 wmr/n (CIl
32.13330.2012, nyHKT 7.6.2) uenecoobpa3Ho NpUMeHATb TPyObl, BHYyTPEHHAS MOBEPXHOCTb KOTOPbIX MMEeT
MOBbLILLIEHHYD CTOMKOCTb K rugpoabpasmBHoMy u3Hocy. Cpok crnyxbbl Takux TpybO onpeaensieTcs
npeanpusTMEM-U3roTOBUTENEM B COOTBETCTBMU C UCTbITAHUAMU AaHHbIX TPYO.

5.1.6 Tpy6bl 13 M3 100-RC u Tpybbl C HAPYXHBLIM U BHYTPEHHUM CO3KCTPY3UMOHHBIMUK criosmu 13 M3
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100-RC npumeHsitor npu npoknagke MetogoMm [HB wnu pekoHCTpyKUMM MEeToAOM MPOTSXKKM C
npeaBapuTenbHbIM 0BXaTueM nonmMaTuneHoBon Tpybbl NN MeToaoM paspyLLeHus ctaporo Tpybonposoaa.

5.1.7 Tpybbl ¢ OONOMHUTENLHOW 3alLUMTHON OBOMOYKOM M3 TepMonnacTa Ha HapyXHOW MOBEPXHOCTU
TpyObl MPUMEHSIOT NPW MPOKMAaAKe B TEXHOIEHHbIX, CKamnbHbIX W MNPOCAAOYHbIX TPYHTaxX, a TakKe Ha
nrnowagkax ¢ CENCMUYHOCTBIO CBbILe 6 6annos.

5.1.8 Tpy6bl 13 HIMBX npumMeHsoT Ansi HANOPHbIX CETEN BOAOCHA0XEHMS Npu TeMnepaType BoAbl 4O
45°C, a Takke ONA MNOA3EMHbIX HAMOPHbIX U Ge3HamnopHbIX ceTel BOAOOTBEAEHMS, B TOM 4YuUCre Mpu
nepecevyeHnn Apyrmx MHXeHEePHbIX KOMMYHUKaLUWUIA, XXeNe3HbIX 1 aBTOMOOWIbHBIX JOPOT.

5.1.9 HanopHble TpyObl 1 coegunutenbHble aetanun M3 MNBX-O uenecoobpasHo mMcnonb3oBaTb AN
CUCTEM BOAOCHAGXeHWs M HanopHoOro BOL4OOTBeAEHWUs npu pabouven TemnepaType Boabl Ao 45°C u
HOMWHanNbLHOM AaeneHumn o 2,5 Mrlla (25 6ap).

5.1.10 TpyGbl 1 coeanHUTENbHbIE AeTanu Co CTPYKTYPUPOBAHHON CTEHKON, NPUMEHSAEMbIe AN ceTen
6e3HanopHoOro Nog3eMHOro BO4OOTBEAEHMS, MOAPA3AENAI0TCA Ha CriegyoLme TUnbl:

- T1n A - Tpy6bl C rnagKon Hapy>XHOW U BHYTPEHHEN NOBEPXHOCTbIO;

- T1n B - Tpy6bl € rmagkon BHYTPEHHEN 1 NPOUNUPOBaHHON HAPY>KHOW MOBEPXHOCTLIO.

5.1.11 Tpybbl TMna A npuMmeHsitoT ans  6e3HanopHbiXx TpyOONpoBOAOB, B TOM 4uUCre Mpu
PEKOHCTPYKUUN (peMoHTe) TpybonpoBodoB BOAoOTBeAeHMs 0e3 oTBoda TPaHCMOPTMPYEMbIX CTOKOB (B
MOTOKE).

5.1.12 Tpyb6bl € nNpoMNMPOBaHHOM HAPY>XHOW MOBEPXHOCTbID, YCUMEHHOW CTanbHOW JEHTOWN,
OOMnycKaeTcsl MPUMEHATb AN NPOKMNaAKu B YCINOBUSIX BO3OENCTBUSA 3HAYUTENbHbLIX HArpy3oK, B TOM 4ucre
npu nepeceyveHunn xenesHoix gopor kateropun |, Il n Il 1 aBTomobunbHbIX gopor kateropuii | n Il ¢ yyeTom
TpeboBaHuii 5.1.1 n 5.2.15.

5.1.13 lMpu npoknagke Tpybonposogos Ha rnybvHe cBblilwe 5 M, @ B BOOOHACHILEHHbIX PyHTax - Ha
rnybuHe cebiwe 4 M npumeHstoT Tpybel ¢ SN 8 u Bbiwe. [ng npuMBeAeHHbIX YCMOBUW OonycKaeTcs
NpUMeHsATb TpyObl ¢ 6onee HM3kum knaccom SN nNpu cooTBETCTBYOWEM 06OCHOBAHUN.

5.1.14 [na apeHaxHbIX ceTerh NpUMEHSAT TpybonpoBoAbl CO CTPYKTYPUPOBaAHHOW CTeHkon Tuna B
(cm. pucyHok 5.1, a), ¢ TpoMIMpoOBaHHON HAPY>XHOW N BHYTPEHHEWN NOBEPXHOCTAMMU (CM. PUCYHOK 5.1, 6), a
Takke Tpyobl TMNa A MHOFOCIIOMHbBIE CO BCMEHEHHBIM CPEAHMM CIOEM, C HAHECEHHOW nepdopaumen.

Mpu cTpouTenbCTBE [peHaXew Ans OTBOAA MOBEPXHOCTHbIX BOA4 M AN MNOAKIOBETHBIX WIK
MPUCTEHOYHBIX OPEeHaXen UCnonb3ylT TpyObl C nepdopauunen B BepxHen Yactu TpyObl, ANA rnyOuHHbIX
OpeHaxen - ¢ nepdopaunert no Bcemy nepumeTpy Tpybbl (CM. pucyHoK 5.2).

1 - BOOONPUEMHOE OTBEPCTUNE
PucyHok 5.1 - PacnonoxeHne BOAOMPUEMHbIX OTBEPCTUI TPYO C ABYXCINOWHOWM (@) 1 OQHOCIONHOWM
cTeHkon (6)
a
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- YacTuM4yHoe nepdoprpoBaHue:

1207

gl

e rd g

- NonHoe nepdoprpoBaHme:

6

- YacTu4Hoe nepdoprpoBaHe:

40°=60°

# '
i

e g

e

- NosiHoe nepdopmpoBaHue:

T h
= L ™

a - gna 1pyd6 DN/OD 110-160 mm; 6 - anst Tpy6 DN/OD 200-630 mm 1 DN/ID 200-600 mm



PucyHok 5.2 - BapuaHTbl nepcopupoBaHus Tpyb
5.1.15 [na npepoTBpalleHnsa 3aunuBaHus OpeHaxKHbix TpybonpoBOAOB AOMycKaeTcd NpUMeHeHune
nepdopUPOBaHHbLIX NONMMEPHbIX TPY6 B 3alLUMTHOM (PUMNbTPYIOLLEM MOKPLITUUN, U3rOTOBMEHHbIX B 3aBOACKUX
YCIOBUSIX.
5.1.16 TpyObl C AONONHUTENBLHOW 3aLUUTHOM 0BONTOYKOM N3 TEPMONIIacTa Ha Hapy)XHOW NMOBEPXHOCTU
TpyObl MPUMEHSIIOT U MPU CTPOUTENbCTBE B MECTax C MOBbILEHHOW WMHCOMAUUEN (3Ha4YeHWe CymMMapHON

roflOBOV COMHEYHON paamaLmn Ha ropu3oHTanbHY NoBepxHocTb 6onee 1716 kBT-u/m 2) no CM 131.13330,

a TaKke npu cTpomTenscTBe TPyOONPOBOAOB B 06BanoBaHuun.

5.1.17 CoeguHuTenbHble getanu criegyet pasgensatb o cnocoby coeamHeHus ¢ Tpybon unu gpyr ¢
Opyrom:

- MexXaHW4ecknm cnocobow;

- C MOMOLLIbIO CBapKu;

- CKIemBaHuemM.

5.1.18 lNMpun mexaHn4yeckom cnocobe CoeamHEeHNs pasnmMyaloT criegyowme TUnbl COeANHEHNI:

- B pacTpyb C MOMOLLbIO YNIIOTHUTENBHOIO KOMbLa;

- KOMMPECCUOHHbIA, KOrda COEeAVMHEHME OCYLUEeCTBRSETCS obxaTnem pJetanu Mo  Hapy>XHOW
NMOBEPXHOCTM TPyObl;

- pe3bboBOW;

- donaHuEeBbIN.

5.1.19 CoeguHutenbHble OeTanu, npegHasHadeHHble OMS NPUCOEOMHEHUST C MOMOLLBH CBapKy,
noapasgenstoTcs Ha cneaylowme TUnbl:

- C TPYOHbIMU KOHLAMW - CBAPHbIE UM U3rOTOBIEHHbIE METOAOM NUTbSA NOA AaBNEHNEM, U3rnbaHnem,
npeccoBaHMeM, HaMOTKOM C nocregylllen MexaHuyeckom obpaboTkonm unm mexaHudyeckonm obpaboTtkown
TPYOHbIX 3aroTOBOK;

- C pacTpybHbIMW KOHLAMW, U3rOTOBMEHHbIE METOAOM NUTbA NOA AaBfEeHWEM, NPeccoBaHWeM Wnu
APYrMM NPOMbILLSIEHHBIM CNOCO60M;

- CO BCTPOEHHbIMK 3H, N3roToBMEHHbIE METOAOM NUTBSA NOA AABMEHMEM UMW APYTMM NPOMBILLSIEHHBIM
cnocobom.

5.1.20 Benununny PN cBapHbIX COeANHUTENbHbIX AeTanen onpegenatT no popmyne

PN = /PN, (1)
rae PN m - BE€INnU4nHa PN pr6, M3 KOTOPbIX N3roToBJ1IEHLI CBAPHbIE COeANHUTESbHbIE OeTaln,

/- KO3 PUUMEHT CHUKEHUS AABNEHUSI, TPUHUMAEMBbI:

0,8 - onsA cBapHbIX OTBOAOB C YriioMm nosopoTta 6ornblue 15°;
0,6 - onsa cBapHbIX TPOWHMKOB.
[na cBapHbIX COeQMHUTENbHBLIX AeTanen ¢ yrnom pesa He 6onee 7,5° unu ycuneHnem TOMLUHBI

CTEHKU B 30HE CBApPHbIX LUBOB, BbIMOMHEHHBLIM MyTEM HAMOTKM B 3aBoAckux ycnosusx, f =1,0.

5.1.21 3HayeHuss HoMuUHanbHoro gaenenunsa PN un f CBapHbIX COeAMHUTENbHbLIX AeTanen OOmKHbI

ObITb yKa3aHbl B CONPOBOAUTENBHOM AOKYMEHTE NPEANPUSATUS - M3roTOBUTENA AeTanen.

5.1.22 CoegunHutenbHble getanu ¢ 3H moryT GbiTh:

- C pacTpyOHbIMM KOHLaMK (MydThbl, OTBOAbI, NEPEXObl, TPOMHUKA U 3arnyLUKn);

- B BUge ceanoBoro T-obpasHoro oTeBoAa, yCTaHaABMIMBAEMOrO Ha HaPYXXHYH MOBEPXHOCTb TPyObl,
umetowero oguH unu 6onee 3H, CO BCTPOEHHBIM PEXYLUMM MHCTPYMEHTOM AN BbIPE3KM OTBEPCTMS B
Tpybe. [locne MOHTaxa MHCTPYMEHT OCTaeTcs B Tene getanu;

- B BuOe CeAnoBOro nNpsIMOro OTBOAA, YCTaHaBNMMBAEMOro Ha HapYXHYH MNOBEPXHOCTb TpPyObl,
nmetoLero oguH nnu 6onee 3H, 6e3 BCTPOEHHOIO pPEXYLLETNO MHCTPYMEHTA.

5.1.23 KoMNpecCUOHHble coeauvHUTENbHbIE OeTanu AMis MONUSTUNEHOBLIX TPyO AOOMKHbI ObiTh
paccuuTaHbl Ha pabodee agaBneHue B avanasoHe o 1,0 unm go 1,6 MINa BKNHOYUTENBHO U COCTOSTb U3
cneayroLmnx anemMeHToB (CM. pUCYHoK 5.3):

- MONMMMEPHOro Kopryca, C BHEWHen pe3bbo U (UKCAaTOPOM, KOTOPBLIN OrpaHWYMBaeT OJINHY
BBOAMMOrO KOHLa Tpy6bl;

- YNIOTHUTENbHbIX KOMNELU-MPOKNagoK, HaxOoAsWMXCa B MecTax coeguHeHuss ana obecneyeHus
repMeTUYHOCTH;

- 3aXUMHBbIX KOmeLl, 3aluLialolmMX COeOUHEHWE OT MOBPEXOEHUA MEXaHU4eCcKOoro xapakrepa u
(PUKCUPYIOLLINX MECTO COEAMHEHMS, HE MO3BOMAS PA3BUHUMBATLCSA B HENPEOBUAEHHbBIX CUTyaUUsX;

- BTYJIKM, 3aMpecCoBbIBAOLLEN MPOKMAaAKy U NPEenaTCTBYIOLWEN €€ MOBPEXAEHUIO M3-3a MOBbILEHMWS
[aBrneHust B cUCTEME;

- raek B BWAe KpbIWeK, KOTOpble HaAEeXHO 3aKpbiBalOT MECTO COEOMHEHUS 3a CYET BHYTPEHHEMN
pe3bbbl.

MpumeyaHne - 3axMMHOE KOMbLO M BTynka MOryT OblTb BbIMOMHEHbI B BWAE MOHOMUTHOM
KOHCTPYKLMW.



1 - ranka-kpblLWKa; 2 - 3aXnmHoe granbLeBoe KonbLo; 3 - BTYSKa; 4 - yINOTHUTENbHOe
KonbLO-Npoknagka; 5 - kopnyc
PucyHok 5.3 - KomnpeccuoHHasa mydTta

5.1.24 TNonumepHble konoausl MoryT 6biTe nsrotoeneHsl n3 HIBX, MMN-b n M3 B B1uae otaenbHbIX
3NeMEeHTOB UNKN Kak HepasbeMHOoe LienbHoe n3genve. B 3aBucuMocTy oT guameTpa 1 HasHayeHust konoaua
MOryT ObITb BblAENEHbI CNeayoLNe 3NEMEHTbI:

- 6asa (B cny4ae Hepa3beEMHOro LenbHOro konoAaua 6asa yCNoBHO 3akaHYMBAETCs Ha PacCTOSAHUM
300 MM OT BEpPXHEW TOUYKM OCHOBHOIO KaHana noTka);

- WwaxTa;

- KOHYC (B 3@aBUCUMOCTW OT KOHCTPYKLMW);

- TENECKOMMYECKU yanuHuTens Konoaua (npu HeobxoammocTn);

- IIOK U MPUMNOBEPXHOCTHBIE 3M1IEMEHTBI KOHCTPYKLMK Konoaua.

[nsi coeguHeHunsa getanen konogua cnegyet NpUMeHsTh:

- COEVHEHNS C YNIIOTHUTENBHBIM KOMbLIOM U3 311acToMepa;

- CBapHble COeAVHEHUS;

- kneesble coeauHeHus (ana HMNBX);

- MEéXaHu4eckne CoeanHeHus.

TyvnoBble KOHCTPYKLUK 1 3NEMEHTbI NONIMMEPHbLIX KONoAUEB NpeAacTaBneHbl Ha pucyHkax 5.4-5.10.

1 - waxTta-6a3a; 2 - nectHUUa; 3 - yNnoTHUTENBHOE KOSMbLO; 4 - KOHYC-Nepexoa (ropnosumHa); 5 - hopma
Ons xxene3obeToOHHON NNUThLI Nog, IoK; 6 - MoK
PucyHok 5.4 - OnemeHTbl konogLa ¢ HepasbeMHOW LWaxTon u 6asomn
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1 - 6a3a; 2 - waxra; 3 - nectHNUa; 4 - KoHyc-nepexoA (ropnosuHa); 5 - opma Ans kene3obeToHHON
NAUTbI NOA NtoK; 6 - MoK

PucyHok 5.5 - OnemeHTbl TaHreHuuansHoro konogua

1 - 6a3a; 2 - waxrta-6a3sa; 3 - ynnoTHUTENBHOE KONMbLO; 4 - WaxTa; 5 - necTHuua; 6 - ynroTHUTENbHOE
KOMbLO; 7 - KOHyC-nepexoA (roprnosuHa); 8 - dopma Ans >xene3obeToHHOW MAMTbI No4 MioK; 9 - MoK

PucyHok 5.6 - OnemeHTbl MOAyNMbHOIO M CBApHOIO KOMOALEB
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1 - 6a3a; 2 - ynnoTHUTENbHOE KOMbLO; 3 - WaxTa; 4 - TeNecKonMYeCckun yanuHuTenbs konoaua; 5 - hopma
Ans )Kene3obeToHHOW NNUTbI NoA, NtokK; 6 - Ntk

PucyHok 5.7- 9nemeHTbl MoAyJbHbIX MHCNEKLMOHHBIX Koroaues

O O @

———— A ———

1 - NoNMMepPHbIN MIOK; 2 - pe3nHoBas ynnoTHUTeNnbHasa MydTa; 3 - 6asa-waxTa; 4 - NONMMEPHbIN MoK
PucyHok 5.8 - SnemMeHTbl MOgybHOro ApeHaXHoro koroaua
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1 - ocapgoyHas YacTb; 2 - WwaxTta-0a3a; 3 - ynnoTHUTENbHOE KoMbLo; 4 - KOHyc-nepexoa (ropnosuHa); 5 -
dopma a5 xene3obeToOHHOM NIMTLI NOA NPSIMOYTONbHYHO peLlleTKy; 6 - NpsiMoyronbHas pelleTka; 7 -
dopma Ans xene3obeTOHHOW NAUTLI Mo, KPYriyto peLeTky; 8 - Kpyrnas pelueTka
PucyHok 5.9 - OnemeHTbl goxaenpuemHbix konoaues DN 1000

1 - ocagoyHas YacTb; 2 - waxTa-6a3sa; 3 - popma Ans KenesobeTOHHOW NNUTbI NOA KPYINyk peLleTky; 4 -
Kpyrnas pewleTtka; 5 - 4opoXHas nnuTa nod NpsMOYronbHYyH0 peLlleTky; 6 - NpsMoyrofnbHas peLleTka
PucyHok 5.10 - SnemeHTbl goxaenpunemMHbix koroaues DN 600

5.1.25 HomuHanbHbI pa3mep DN MHCNEKUMOHHOro KornoAua onpeaenseTcs BHYTPEHHUM AMaMeTpoM
WwaxTtbl 1 Bblbupaetcs u3 psaga: DN/ID - DN 200, DN 225, DN 250, DN 300, DN 350, DN 375, DN 400, DN
450, DN 500, DN 600, DN 700, DN 800.

[onyckaeTcs HasHavyaTb HOMMHANbHbBIA pa3Mep MHCMEKLMOHHOIO KONOALA OTHOCUTENIBHO HapPY>KHOMo
anameTpa waxTbl B hopMe TpyObl. HomuHanbHbIn pasmep DN/OD BeibupatoT us psga: DN 200, DN 250, DN
315, DN 400, DN 500, DN 630, DN 800.

[na obGecneveHns OOCTyNa U HaAXOXAEHUS BHYTPU Konogua OOCNyXXMBaloLero nepcoHana gnameTp
konogua gomkeH bbiTe He meHee DN/ID 1000.

Ina konogues, n3rotoBneHHbIXx Mo FOCT 32972 v npegHa3Ha4yeHHbIX A4S OCTyna K Tpybonposoay
KOHTPONbHOrO M OuYUCTUTENBHOrO obopyaoBaHus, obecneunBarOWUMX nNpU  yCcnosuuM cobniogeHus
HeobxooumMbix Mep 6Ge3onacHOCTM HaxoxaeHue obcnyxuBarolero nepcoHana BHYTpWM —KoroALua,
ponyckaetca npuHumaTb anametp DN/ID 800.
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5.1.26 EMKOCTW, U3rOTOBMEHHbIE U3 TPYD CO CTPYKTYPUPOBAHHOW CTEHKOW Tuna A € KOMbLEBbIMU UMK
cnvpanbHbiMU  NonbiMU - cekuuammn  (pucyHkn 5.11-5.20), npuMeHsOT nNpM  CTPOUTENLCTBE  NOKanbHbIX
OUYUCTHBIX COOPYXEHUN, CUCTEM OXNaXAeHMs1 0B0POTHOrO0 BOAOCHABXEHNS NPOMbILLNEHHbIX NPeanpusTUn,
HaKOMUTENbHbIX EMKOCTEWN XpaHEHWS BOAbI U CUCTEM 3aLLMTbl TEPPUTOPUM OT MNOSTOMMEHMUS.

1 3

N

on
o

1 - kopnyc; 2 - waxTta obcnyxmBaHus; 3 - BeHTUNAUMOHHas Tpyba; 4 - nogsoasLwmii natpybok; 5 -
naTpyboK NONHOro cnuea; 6 - 0TBOAALLMI NATPYOOK; 7 - NnecTHUua
PucyHok 5.11 - EMKOCTb XpaHeHus BOAbl HA TEXHUYECKME HyXabl

i NI
_ L

1 - xopnyc; 2 - BEeHTUNSAUMOHHas Tpyba; 3 - dunbTp-nornotuTens; 4 - waxra obcnyxmeaHusg; 5 -
oTBOAALWMMN NaTpybok; 6 - nogsoaaLwmi NnaTpybok; 7 - nepenusHon naTpybok; 8 - naTpybok NonHOro cnuBea;
9 - necTHMua

PucyHok 5.12 - EMKOCTb XpaHeHus BOAbl MMTbEBOIO Ka4yecTBa

VoA N

G

o

L

C - ]

1 - noXapHbI rMapaHT; 2 - kopnyc; 3 - Tpyba BEHTUNAUMOHHAS; 4 - LiaxTa obcnyXxmBaHms
PucyHok 5.13 - MNoxapHbii pesepByap
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1 - kopnyc; 2 - koanecueHTHbIN 6nok; 3 - nogsoaswun NaTtpybok; 4 - oTBoAALWMIA NaTpyOoK; 5 - WaxTa
obcnyxnBaHus; 6 - BeHTUNsUMOHHadA Tpyba; 7 - necTHuua; 8 - Tpyba oTKaykm ocagka
PucyHok 5.14 - MacnobeH3ooTaenurenb

3

| A

1 - xopnyc; 2 - WwaxTta obcnyxmBaHus; 3 - BEHTUNALMOHHas Tpyba; 4 - nectHMUa; 5 - noaBoAsLLNiA
naTpybok; 6 - oTBOAALLMI NaTpyOOoK

PucyHok 5.15 - lNeckootaenutens

S T . I
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1 - Kopnyc; 2 - noABOAALLMN NAaTPYOOK; 3 - OTBOAALLMI NATPYOOK; 4 - NpueMHas kamepa HEOUYMLLIEHHbIX
CTOKOB; 5 - MPUEMHas KaMepa OYULLIEHHbIX CTOKOB; 6 - Tpyba pacnpegeneHnst notoka; 7 - NnpueMHble TpyObl
OYUMLLIEHHBIX CTOKOB; 8 - BEHTUNAALMOHHAs Tpy0a; 9 - necTHuua; 710 - Wwaxra obCcnyXxnBaHus

PucyHok 5.16 - CopbunoHHbIN nnbTp
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1 - neckooTaenuTenn; 2 - macnobeHsooTaenuTens; 3 - COPOUNOHHBIN hunbTp; 4 - NOABOAALLNNA
natpy6ok; 5 - otBogawmin natpybok
PucyHok 5.17 - CocTaBHOE OYNCTHOE COOPYXEHUe

3

1 - kopnyc; 2 - waxTta obcnyxmBaHus; 3 - BEHTUNAUNOHHas Tpyba; 4 - nogsoaswmi natpybok; 5 -
oTBOAALMI NaTpybok; 6 - neperopogka

PucyHok 5.18 - >Kupoynosutenb
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1 - Kopnyc; 2 - KpblWwKa; 3 - BEHTUNAUNOHHadA Tpyba; 4 - nectHuua; 5 - nogsoasawmn natpybok; 6 -
oTBOAALWMI NaTpybokK; 7 - HacocHoe obopyaoBaHne

PucyHok 5.19 - KaHanusaunoHHasa HacocHasa CcTaHums
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1 - kopnyc; 2 - WwaxTta obcnyxmBaHusi; 3 - necTHUUa; 4 - nogamLLmi naTpyobok; 5 - oTBOAALWMIA NAaTPYOOK;
6 - ynbTpadmoneToBas namna

PucyHok 5.20 - YnbTpaduoneToBbit 0b6e33apaxmBaTenb

5.1.27 EMKOCTW, U3rOTOBIIEHHbIE U3 TPYD CO CTPYKTYPMpPOBAHHOWM CTEHKOW Tuna B, npumeHsitoT ans
HakonuTenew UM BPEMEHHOIo XpaHeHNst BOAbl U CTOYHBIX BOA.

5.1.28 3HayeHWe HOMWHanbHOM KOMbLEBOW XECTKOCTU ANnd Tpyb CO CTPYKTYpMPOBaHHOW CTEHKOW,
NPUMEHSAEMbIX NS U3rOTOBMEHNSI EMKOCTEN, pekoMeHAyeTCsa NpuHuMaTb He MeHee Yyem SN 2 npu rnybuHe
ykrnagkm He 6ornee 2 m OT Bepxa emkoctu. [Npu rnybuHe yknagku G6onee 2 M 3HayYeHUME HOMWHAIbLHON
KOMNbLIEBOW XECTKOCTW ONpeaenseTcs pacHeTom.

5.1.29 [onyckaeTca NPUMEHATb B MNOMMMEPHbLIX EMKOCTSX YCUNMBAIOLWME 3IfeMEeHTbl, KOTOopble
MO3BONAOT MOBbLICUTb UX UCXOOHYIO KOMbLIEBYIO XXECTKOCTb U MMEIOT CPOK CryXObl, COOTBETCTBYIOLLMIA CPOKY
Crnyx0bl eMKOCTM - He MeHee 50 neT, nNpu 9TOM WCXOQHas KofbLeBas »ECTKOCTb €MKOCTW [OJhKHa
cocTaBnsATb He meHee 4eM SN 2. KOHCTPYKTVBHbIE peLUeHUs YCUNMBAIOLWMX 3NEMEHTOB ONpeaensTcs
npeanpusTMEM-U3roToBUTENEM.

5.1.30 B uunnHOpUYECKMX EMKOCTAX AN XpaHeHMst NMUTbEBOM BOAbl criegyeT npedycmaTpuBaTb
YCTPOWCTBO AN OYUCTKU NOCTYNatoLero B eMKOCTb BO3AyXa.

5.2 BbI6op cnocoba npoknaaku

5.2.1 MNonumepHble TpyboNpoBOAbl ceTeN BOAOCHAGXEHNST U BOOOOTBEAEHMS MOTYT NPOKNaabiBaThCs
NMOA3EMHO B TPyHTE, KOMMekropax, HemnpOXOAHbIX KaHanax Miu peKoHCTpyupyembix Tpybonposogax u3
pa3nnyHbIX MaTepuanoB B 3aBMCMMOCTU OT MECTHbIX YCIMOBUM W pPe3ynbTaToB TEXHWUKO-3KOHOMWYECKOro
pacyeTta. [onyckaeTca HaseMHas (B o6BanoBaHWM) W Hag3eMHas npoknagka Tpyb6 npu  ycnosuu
npefoTBpalleHUs HeraTuBHbIX BO3QEWCTBMA Ha TpybonpoBoabl, KOTOpble MOryT MPMBECTUM K MX
noBpexXaeHnto (MexaHuyeckne, Tensnosble, ynbTpaduoneToBoe UsnyyeHue).

5.2.2 Tpun HoBOM cCTpouTENbCTBE MONMMMEpPHble TpybonpoBoabl NpoknagbiBaloT noasemHo. [lpu
PEKOHCTPYKUMM CeTel NMpenMyLLecTBO crnegyeT oTAaBaTth 6ecTpaHwenHbIM MeTogam ¢ y4eTom TpeboBaHui
7.1.

5.2.3 PacyeTt Tpacchl Tpybonposoga npu npoknagke metogom HB BeinonHAT B cootBeTcTBUM ¢ Cl1
341.1325800. TpeboBaHus k pac4eTy Tpaccel npy npoknagke metogom MHB npuseaeHs! B [2].

5.2.4 TloBopoT Tpacchbl HamopHoOro TpybonpoBoda peKOMeHAyeTCs OCYLECTBASATb C MOMOLLbIO
coeauHUTENbHbIX AeTanen unm 3a c4eT usrnba Tpyobbl C MUHMMAanNbHbIM paguycoMm, M:

_E,D

roe EO- MoAynb YNpYyrocT nonumepa npu pactshkeHun, MMa;
D - HapyxHbIi guameTp Tpyo, m;
O - pacHeTHas NPOYHOCTL (Npeaen TekyvecTun) Ans matepuana Tpy6 npu pactsxeHun, MlMa.

5.2.5 MoBopoT Tpacckl HanopHoro Tpybonposoga u3s HIMBX n MBX-O MoxeT 6biTb OCYLLECTBIEH 3a
CYeT OTKIOHEHWs OCKM OfHOW TPYyObl OTHOCUTENbHO APYro B pacTpybHOM COeAMHEeHWU, YNIOTHAEMOM
KOmnbLOM, Ha yron go 2°.

5.2.6 Ana cHATUA OOMNOMAHUTESNbHbBIX HaNPSXXeHUW, BO3HWUKAKOLWMX Nog AeWCTBUMEM MaKCMMarbHOro
paboyero gaBneHMst B MecTax MOBOPOTOB U OTBETBMEHMI TPybOMNpoOBOAA, BLIMOMHSAEMbIX C MOMOLLBH
coeguHUTENbHLIX AeTanewn, crnegyeT npegycMaTpuBaTb ynopbl (CM. pUCYHOK 5.21), 3a WCKIOYEHUEM
cryyaesB, Korga noBopoT U OTBETBMEHWE TPyOONpoBoda BbINOSTHEHbI:

- U3 TPOMHUKOB M OTBOAOB, U3rOTOBIIEHHLIX METOAOM NUTbLSA NOA AaBIeHUeM;

- CBapHbIX COeaAUHUTENbHbIX AeTanewn ¢ yrnomMm pesa He 6onee 7,5° unu ycuneHmem TONWMHbI CTEHKM
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B 30He CBapPHbIX LWBOB, BbIMNOJIHEHHbLIM NYyTEM HAaMOTKU B 3aBOACKNX YCITOBUAX.

1}_ @ i';: 2L @ -{2;

3.L _LE =

a - TpaneumneBnaHbii Ansa oteogos 15°-60°; 6 - TpeyronbHbIN Ansg otBogos 90°; 6 - ond TponHuKos; L, h -
cm. 5.2.8.6
PucyHok 5.21 - Buabl ynopoB Ansi CBapHbIX COeAMHUTENbHbIX AeTanemn
5.2.7 [Ona wuCKNoYeHUs BO3MOXHOCTM pas3beOuHEHUs pacTpyOHbIX COEOMHEHWA C  MOMOLLbIO
YANOTHUTENbHbIX Konew HanopHbix Tpybonposogos 13 HIMBX n NMBX-O B mectax NoBOPOTOB, OTBETBIEHUN,
nepexonoB, OKOHYaHU 0b6s3aTenbHa YCTaHOBKa YNOpPOB (CM. PUCYHOK 5.22).
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PucyHok 5.22 - YctponcTeo ynopo anst Tpybonposogos 13 HMNBX
5.2.8 Ycunus, gencTeytolimne Ha coevHUTENbHbIE AeTanu, onpeaenstoT no opmynam (3)-(7).
5.2.8.1 Ycunue, gencteyloLlee Ha TPOWMHUK MNK 3arnyLwky, kKH, onpegenstoT no gopmyrne
2
nd

e ®

rae d - Hapy>xHbI guameTp Tpybbl, MM;

RN

P - MakcumanbeHoe gasrneHne B Tpyb6onpoeoae, MIMa, paBHoe UcnbITaTeNbHOMY AaBMEHUIO.
5.2.8.2 OceBag cuna, gencTeyoLLlas Ha nepexogHon naTpyook, kH
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2 2
e di ___@)
4.10°

rae din d,- HapyxHble AnameTpbl Gonblueil U MeHbLUel TPy6bl COOTBETCTBEHHO, MM.
5.2.8.3 OceBas cuna, gencTteyoLias Ha oteog, kH

Pm, (4)

R=2——p, sin—
; (5)

roe oL- yron oreoga, rpag.
5.2.8.4 lMpuHumatoT

¢
2SII‘15=}(, (6)

roe k - yrnoBom koadULMEHT, NPUHMMaEMbIA No Tabnuue 5.1.
Tabnuua 5.1 - 3HaueHne yrnosoro koadpduumneHTa k

oL, rpag 11 22 30 45 60 90

k 0,19 0,38 0,52 0,77 1,00 1,41

5.2.8.5 BbicoTy n anuHy ynopHoro 6noka MoXHo BblbpaTb ncxoast u3 hopmynbl

O _R
8 " Ih: @)
rae Gg - gonyctuMmoe aaBrieHune Ha FPYHT, 3Ha4veHune KOTOpOro, KakK npaswuno, cocTaBngdeT

Gg = 200 kH/m 2;

j3 - koacpbpuumeHT BesonacHocTu (npuHumatot 3 =1,5).

5.2.8.6 lNMocne BbluMCNeHMs oceBon cunbl R 3agatoT BbICOTY 6roka h u paccunTbiBaloT AnMHy 6noka L.
Mpwn BbIGOPE BbICOTHI BMOKa h 1 ero AnuHbl L HE06X0ANMO NPUAEPXKMBATHCS CNEaYLNX NONOXKEHNNA:

- AnvHa 6noka gomkHa ObiTb Gomnblue pacCTOsHUS MeXdy CTEHKOM TpaHWewW M coeauvHUTernbHOW
aetarnbio;

- BbicOTy Onoka cnegyet npuHuMaTb Ha 200-400 mm Gonblue, Yem guameTp TpybonpoBoda, ucxogs
N3 TOro, YTO LeHTp G6rioka 6yaeT HaxoAnTbCA Ha YPOBHE Ocu TpybonpoBoAa;

- Mpu onpegeneHvuM pasmepoB YNOPoOB credyeT Takke Y4uUTbiBaTb reoMeTpuyeckne napameTpbl
coeIHUTErNbHbIX AeTanen.

5.2.9 Ynop pgomkeH onupaTtbCsa Ha rPyHT HEeHapyLLeHHOW CTPYKTYPbl - OCHOBaHME U CTEHKW TpaHLUeu.
Ecnu 3710 ycnoBue He BLINOMNHAETCH, Hanpumep WCNONb3yeTca Ynop 3aBOACKOrO U3roTOBMEHWUS,
NPOCTPAHCTBO MexAy YNOpOM W CTEHKOW TpaHwen HeobxoAumo 3acbinatb M ynAOTHWUTL. [pocTpaHCcTBO
mexgy Tpybor 1n ynopom ynnoTHSAIT creumnanbHbIMy 3NacTUYHbIMU MPOKNaaKkamu.

5.2.10 MuHumanbHyto rnybuHy 3anoxeHus TpybonposBodoB BOAOCHabGXeHMs crnegyeT npuvHUMaThb B
cootBeTcTBMU ¢ CI1 31.13330. YMeHbLweHne rmybuHbl 3anoxeHns Tpy6 BOAONPOBOAOB M MX MpOKNagka B
30He oTpuvuaTerbHbIX TeMnepaTyp OKpyxatolen cpedbl AOMyCKaloTCs TOMbKO B Cryyae WUCMOMb30BaHMSA
npenBapuTENbHO N30NTMPOBaHHbIX TPYDO C camoperynupyloLwmMMcs rperoLLmnm kabenem.

5.2.11 MuHumanbHyto rnybuHy 3anoxeHust TpyObonpoBoAOB BOAOOTBEAEHUSI CrnedyeT NpuHUMaTh B
cooTBeTcTBMU ¢ CI 32.13330. CamoTeyHble TpybonpoBoabl KaHanu3auum, NpoknagbiBaemMble HA3eMHO U B
paioHax MHOrONEeTHEMEPS3NbIX FPYHTOB, AOIMKHbI OblTb BbINOMHEHbI M3 NPEABAPUTENBHO W30MMPOBaHHbLIX
TpyOG C camoperynupylLmmMmcs rperowmm kabenem. mybuHa 3anoxeHns M KOHCTPYKUMS Tpy® HanopHoM
KaHanusalumm OOMKHbI onpeaenatbes cornacHo 5.2.10.

5.2.12 lNMpoeKkTupoBaHne TEMMOBOW U30Mauun TpybonpoBOAOB criedyeT NpoBOANTbL B COOTBETCTBUM C
CIn61.13330.

5.2.13 [Ona TpybonpoBoaoB BoAocHabxeHust n BogooTBedeHus m3 M3 u MMM-b, 3a ncknoyeHnem
ceTen UWHXeHepHoro obecneyeHuss 0CODOO OMacHbIX, TEXHWYECKU CIOXKHbBIX W YHUKamNbHbIX 34aHuN,
OOMyCKaeTCs LMKINMYECKOe 3aMOpaXuBaHWe W OTTavBaHWe TpaHCNopTMPyeMOoW cpedbl, Tak Kak npu
3amep3aHun TpyObl yBenMuMBalOTCS B AMameTpe, a Mpu OTTaumBaHWM BO3BPALLAOTCH B MepBOHavanbHoe
cocTtosiHme. Cpok cny0bbl Takux Tpyd OOMKeH ObITb COrnacoBaH ¢ NPeanpUSTUEM-N3rOTOBUTENEM.

5.2.14 MwuHumanbHoe 3arnybneHue BogonpoBoda (Kpome  MOMMBOYHOIO) MNpW  OTCYTCTBUU
TPaHCNOPTHbIX Harpy3ok npuHumatroT He MeHee 0,5 M. lNpun HanUuMM TPaHCMNOPTHbLIX HArpy3oK BernuynHa
3arnybneHus onpegensoT pacyeTom NCXoas U3 YCrioBUM NPOYHOCTH.

5.2.15 Tlepece4yeHne TpybGONPOBOAOB BOAOCHaOXEHMS WM BOAOOTBEAEHMS Mexay cobonm wmnm ¢
OPYrMMU  CeTSMU  UHXEHEpPHOro obecneyeHusi, aBTOMOBUIBHLIMM U XKenesHbIMW Joporamu  cnegyet
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BbINONHATL B cooTBeTcTBUM ¢ CIM 31.13330, CI1 32.13330, CI1 18.13330, CI142.13330, CIM 119.13330. lNpwu
nepexofe xenesHblx gopor kateropun |, Il n Il n aBTomobuneHbIX aopor kateropui | n 1, Tpy6onposoabl
crnefyeT NPOeKTUPOBaTh B 3aLUUTHLIX pyTnspax M3 NonMMepHbIX TpyB, NPOYHOCTb U YCTONYMBOCTL KOTOPbIX
OOIMKHbI MPOBEPSATLCS PaCYETOM.

5.2.16 HeobxoguMMmocTb ycTponcTBa QyTnsipa npu nepexode TpybONpoOBOAOB uYepes3 >KeresHble
poporn kateropuin IV n V n aBtomobunbHble goporu kateropun lll, IV 1 V peluaeTtcs NpoeKkTUpOBLLMKOM
nucxogsa us ycnosui npoknagku. MNMpu npoknagke TpybonposogoB 6e3 yTnspoB pekoMeHOyeTCa NPUMEHSITb
Tpy6bl 13 M3 100-RC mnun Tpybbl ¢ HAPY>KHBIM U BHYTPEHHUM CO3KCTPY3NOHHLIMK crnosimmn u3 M3 100-RC,
Unu apyrmue nonmmMepHble TpyObl NOBbILLEHHOW NPOYHOCTMY.

5.2.17 TpybonpoBog nNUTLEBOro BOAOCHabXeHWs, nepecekawolwmi TpybonpoBon BOAOOTBEAEHUS
(kaHanm3aumm) Ha paccTosHuMK, meHbluem 0,4 M (No BepTUKanu B CBETY), OIMKEH ObiTb 3akmntodeH B yTnsp.
PaccTtosiHue ot kpas dyTtnsapa Ao nepecekaemoro Tpybonposoga AOMKHO BbITb HE MeHee 5 M B Kaxayto
CTOPOHY.

Jdonyckaetcs pasmellaTb MOMUSTUIEHOBbIE,  3akMioYyeHHble B yTnsapbl  TpybonpoBoAbl,
TpaHCnopTUpYyloLWne Body NUTLEBOrO KaYeCTBa, HWXE KaHanu3auMoHHbIX, NP 3TOM PacCTOsHUE OT CTEHOK
KaHanmsaumnoHHbIX Tpy® fo obpesa dyTnsapa JOMKHO ObITb HE MeHee 5 M B KaXayt CTOPOHY B MTIMHUCTBIX
rpyHTax u 10 M - B KpYMHOOBOMOYHBIX U MEeCYaHbIX rPyHTaXx.

5.2.18 lNpoknagky TpybonpoBOoAOB M3 MONIMMEPHbLIX MaTepuarioB B TOHHENAX (KOMMYHWMKALMOHHbIX
KonnekTopax) cnegyeT BbINONHATbL B cooTBeTcTBuM ¢ CI 42.13330, npn 3aTOM anekTpuyeckne kabemnu u
NpoBoAa AOIMKHbI ObITb KOHCTPYKTUBHO BblAENEHbI Y NPOSIOXKEHDI BbILLE.

5.2.19 TllepecevyeHne TpybONPOBOAOM CTEH COOpPYXEeHMN wunu yHOaMEHTOB 34aHuMKA cregyet
npegycMmaTtpuBaTb B CTanbHbIX MW MONUMMEPHbIX dyTnspax. 3asop mexagy dyTnspom n TpybonposBoaom
3agenbiBaloT BOAOHENPOHNLAEMbIM 311aCTUYHBIM MaTepmnanom.

5.2.20 lNepeceyeHune TpybONPOBOAOM CTEHOK MONMMMEPHbIX KOMNOALUEB BbINOSHAT C UCMOMb30BaHNEM
pPe3MHOBOW  ynnoTHUTENbHOM MydThl (6e3 ytnapa), obecneuvBaiowen BOAOHENPOHULAEMOCTb
nepeceYveHuns], 3a UCKMIOYEHNEM CrydYaeB, KOoraa B KOHCTPYKUMM KONogueB NpeayCcMoTpeHbl TPYOHbIe KOHLbI
ONsl NPUCOEANHEHNS.

5.2.21 Tpoknagky TpybONpOBOOOB CaMOTEYHOW KaHanu3auun, Kak MpaBuio, BbIMOMHAOT
npsMONUHeErHo. WM3ameHeHnMe HanpaBneHuss M guvametpa TpybonpoBoda CaMOTEYHOW KaHanusauuu
OCYLLECTBNAETCH B KONOALaX.

5.2.22 [onyckaeTcs Wu3MeHeHne pguameTpa TpybonpoBoga camMOTEYHOM KaHanu3auunm U  ero
HanpaBneHunsi BHE KOMOALIEB NPW YCNOBUM UCMONb30BaHWUSA CBAPHbIX UMW NUTbIX COEAMHUTENbHBLIX AeTanen,
nsrotosneHHbix Mo FOCT P 54475 unun TexHNYeCcknm ycrioBMsM B 3aBOLCKUX YCINOBUSAX, NPU NPOKnagke Ha
rnybuHe He 6onee 1,2 M (cumTas 4o Bepxa Tpybbl) Unv Npy Ha3eMHOW Npoknaake B o6BanoBaHuun.

5.2.23 TpybonpoBodbl pycrnoBbiX M rNyOOKOBOAHbLIX BbIMYCKOB M3 MONMMMEpPHbIX Tpyb cnegyet
npoekTMpoBaTb C GannacTMpOBKOW COrMacHO pacyeTy Ha BCnnbiTwe. Yknagky TpybGonpoBoadoB cnegyet
NpOBOAMTb B TPAHLLENX.

5.2.24 Tlpn nepexoge TpybOMpOBOAOB 4epe3 BOAOTOKM MUMHUWM OrOKepa NpuUMeHstoT Tpyobl n3 13
100-RC wnnu Tpybbl ¢ COIKCTPY3MOHHBLIMU criosimm 13 N3 100-RC Ha Hapy>KHOW 1 BHYTPEHHE NOBEPXHOCTSIX
TpyObl, MMO6O TpPyObl M3 NONMITWIIEHA C OOMONHWUTENBHOM 3aWwUTHOW oOO0Mo4YkoM M3 TepmonnacTta Ha
HapyXHOM noBepxHOCTM Tpyobl. Heobxogmmo obecneunTb 3akpenneHune TpybonpoBoga B LeENsX
npegoTBpaLLEHNS ero BO3MOXHOIO BCMIbITUSA, HAanpuMep, KOmMbLEBbIM YTshKenutenem (CM. pucyHok 5.23)

2

1 - Tpy6onpoBoOA; 2 - BepxXHee MonyKosbLo; 3 - HXKHEe NOMyKonbLo; 4 - y3en KpenneHus nonykonew,; 5 -
dyTEepoBOYHbIV MaT
PucyHok 5.23 - XKene3o6eToHHbIN KOMbLEBOW YTAXENUTENb
5.2.25 [ns npoknagku TpyOonpoBOAOB Ha Mollagkax C CEeNCMUYHOCTBbIO cBbie 6 6annos
ucnonb3yT TpyObl, oTBevatowme TpeboBaHuam 5.1.1, B TOM uucne u3 3 100-RC wnm ¢
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CO3KCTPY3NOHHbIMK crosaimu u3 MO 100-RC Ha HapyXHOW 1 BHYTPEeHHeN NoBepXHOCTAX Tpybbl, MMBO TpyObI
M3 NONUaTUNEHa C OOMNOMHUTENBHOM 3alUTHOW OBONOYKOM M3 TepMonnacta Ha HapyXHOW MOBEPXHOCTU
TPyObI.

5.2.26 lNepenagbl BOAOOTBOASALWMX TpyOONpOBOAOB NpedycMaTpyMBalT B Koroguax U Kamepax B
cooTBeTcTBMU ¢ CI1 32.13330.

5.2.27 lNMpumeHsoT nepenagHble KONoAaubl U Kamepbl, B KOHCTPYKL MW KOTOPbIX AMS ralweHns SHeprum
MOTOKa >XMOKOCTN UCMOMb3YIOT:

- BepTMKarnbHbI€ racuTeny NoToka pasnmnyHom KOHCTPYKLUNW;

- CTOSIKM M3 MONMMEPHBIX TPYD C HAaNpaBnsOLWMM KONIEHOM MO CTOSIKOM;

- 9KCLLeHTpUYECKUN BXoa TpybonpoBoaa 1 LapoBON NPUEMHbI NTOTOK.

5.2.28 TpybonpoBogHas apmaTtypa AOfKHa onupatbCs Ha HEMOABMXHOE KpenneHne K AHULLY
konogua.

5.2.29 lNMpwn napannensHOM Npoknaake NonMMepHbIX TpybonpoBoA0B OOHOMO Ha3HAYeHWs1 paccTosHme
MEeXOy HUMW crnefyeT onpefensdtb ucxoas u3 ycnosun yaobetBa ux obcnyxuBaHus unu pemonTta. [pu
napannensHoOW NpoKnagke NoNUMMEpPHbIX TPyOONpOBOAOB Pas3nNMYHOrO HasHayeHust cnefyeT yuuTbiBaTb
HeraTMBHOE BNNSIHWE TPaAHCNOPTUPYEMOW cpeapbl B Criyyae aBapunHON cuTyauun.

5.3 PacueTt TemnepaTypHOro uameHeHus onnHbl Tpydoonposoaa

5.3.1 MNpw npoekTnpoBaHnn TpybONpPOBOAOB M3 MOMUMEPHbLIX MarepuanoB HeobXoaMMO yuuTbiBaTb
TemnepaTypHble U3MEHEHWS AMWHbI U NPUHMMaTb Mepbl MO UX KOMNEHcauuu C y4eTOM KOMMEHCUpYLoLLen
cnocobHocTM camoro Tpybonposoaa.

5.3.2 Bbibop paumoHanbHOM Cxembl MPOKNadku crnegyeT OCyWeCTBNSATb 3a CYET pa3MelleHus
HenoABWKHbIX Onop, Aendwmx TpybonpoBog Ha yyacTku, TemnepaTtypHas pgedopmauus KOTOpbIX
NPOUCXOAUT He3aBUCMMO OAMH OT [OPYyroro M BOCMPUHUMAETCH KOMMEHCUMPYIOWMMM  3reMeHTamu
TpybonpoBoaa, BK4as oTBOAbI U KOMNEHCATOPSI.

5.3.3 B uenax ymeHbLUeHnsa NpoAobHbIX NepemMeLLeHnin HanopHbix Tpybonposogos 13 M3 n ycunui
OT TpyGOMpOBOAOB Ha MPUMbIKAKOLWME K HUM Yy3Mbl U KOHCTPYKTMBHbIE 3MEMEHTbl criegyeT MNpUMEHSATb
M3-getann, npegHasHayeHHble ANS 3aMOHONWYMBAHMWA, UNW M3rOTOBMEHHbIE B 3aBOACKUX YCIIOBUAX WM
YCIOBUWSAX CTPOUTENbHOW NNOLWAaaKu HaBapHbIe 3MeMEeHTbI, 3aKpennsemble Ha NoBEPXHOCTM Tpybonposoaa ¢
nocrneayowmnm 3aMOHONTMYMBAHNEM B HEMOABWXHON onope (pUCyHkn 5.24, 5.25).

PucyHok 5.24 - O6Lwmin BUL, YCTAaHOBKU HaBapHbIX 3N1IEMEHTOB
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a - ABa anemeHTa; 6 - TpW 3NEeMeHTa; 8 - YeTbIpe AMEMEHTA; & - NATb ANEMEHTOB; 0 - LUeCTb ANIEMEHTOB; €
- BOCEMb 3JIEMEHTOB
PucyHok 5.25 - BapuaHTbl pacnonoXeHns HaBapHbIX 35IEMEHTOB MO NEPMMETPY ONopbI

5.3.4 PacyeT Ha koMmneHcauuio TemnepaTypHon agedopmaumm TpybonpoBOAOB CO CBApHLIMW WUIK
MeXaHW4YeCKMMU coeauHeHnAMN Tpyb crieqyeT NPOBOAWTL C YH4ETOM 3aLLEMIISIOLLEr0 ENCTBUA TPyHTA.

5.3.5 [Inst komneHcauun TemnepaTypHbIX M3MeHeHun anuHel Tpy6 us MNBX-O n HIMBX (B Tom Yncne co
CTPYKTYPMPOBAHHOW CTEHKOW), COEAMHAEMbIX Mexay coboi pacTpybamu ¢ anacTUYHBIMW YNAOTHUTENbHBIMU
KonbLamu, criegyeTt npu MoHTaxe obecneuvmBaTb 3a30p 9-11 MM Mexay BHYTPEHHeW nonkon pactpyba Ha
ofHow Tpy6e 1 TOpLOM BCTaBNEHHOW B HEro Apyron Tpyobl.

5.3.6 BenuumHy TemnepaTypHOro U3aMeHeHus AnvHbl Tpybonposoda A/ onpegensoT no gopmyne

Al = aATL , (8)
roe o - KoaUUMUEHT TENnoBoro NUHENHOro pacluMpeHus matepuana Tpy6bl, °C —1 | npuHumaetcsa no

Tabnvue 2 uny cnpaBoYHbIM AaHHLIM NPEANPUATUS - 3roToBUTENs Tpyo;
AT - Pa3HOCTb MeXAy MakcMmarbHON 1 MUHMManbHOW TeMnepaTypamu TpyGonposoaa;
L - pnuHa TpyGonposoaa, M.
Tabnuua 5.2 - 3HayeHns koadpdrLMeHTa TENMOBOro JIMHEMHOTO pacluMpeHns maTepuana Tpyobl

Twn nonmmepHoro Tpy6onposoaa 3HaueHusa koahduLUMEHTa TEeNNoBOro NMHENHOro
pacwvpeHns maTepuana Tpy6sl, 10 —4ec -1

na 2
HMBX 0,7
nr-6 1,5

5.3.7 MNpogonbHble ycunus N{, BO3HUKalLWMe B TpybonpoBoge npu M3MeHeHun TemnepaTypbl, 6e3

y4yeTa KoMneHcauum TemnepaTypHbIX gedopmauuin onpeaenstoT no popmyrne
N, = aATEyF, 9)

roe EO- MoAynb ynpyroctu martepuana Tpy6sl, Mla;

F - nnowa/b nonepeyHoro CeYeHnst CTEHKU Tpy6bl, M 2 .

TemnepaTtypHble HanmpsKeHUs HeobxoaumMo y4uTbiBaTb B MOOOM  3aKpenreHHOM  y4vacTke
TpybonpoBoaa npu nobdon anuHe yvacTka.
5.3.8 KomneHcupytowyto cnocobHocTb oTBoAa nog yrnom 90° onpeaensoT no opmyrne
3 :
. 2[s] (4 +7) +0,07°
TN I +r : (10)
roe Nﬁ - MakcuMmarnbHO [JOMyCTUMOE MpOoAOoSibHOe nepemelleHne Tpybonposoda OT AEUCTBUSA
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Temneparypbl, KOTOPOE MOXKET OblTb KOMMNEHCUPOBaAHO OTBOAOM, M;
[0']- pacyeTHas Npo4HOCTb, Mra;

Eq - mopynb ynpyroctu, MMa;
D - HapyxHbI gnameTp Tpy6, Mm;
z'] - ANMHa nNpuneraroLLero K 0Teo4y NPAMoro yvyactka Tpybonposoaa A0 NOABUXHOW ONopbI, M;

r - pagnyc nsrmba otesoaa, M.
5.3.9 KomneHcupytowyto cnocobHocTb M-00pa3Horo komneHcatopa onpeaenstoT no opmyrne

_ L.@Arhm,gr% +7,96% +134°)
0,25 BghD ! =

rae A/ - MakcumanbsHO JOMyCTUMOE NPOAOIbHOE nepemMeLleHe TpybonpoBoga oT eNCTBUSA TeMnepaTypsbl,
KOTOpO€e MOXeT ObITb BOCMPUHATO KOMMEHCATOPOM, M;
[0']- JonycKkaemoe HanpshkeHue U3 yCcroBui AnmMTenbHom npodHocTn, Mla;

h - BbINeT KoMneHcaTtopa, M;

D - HapyxHbli gnameTp Tpy6sbl, M;

r - paguyc usrnba oTBOOOB KOMMNEHcaTopa, M;

A - ANVHa NPSIMOro y4acTka KomneHcaTopa, M.

5.3.10 MakcnmanbHO ONYyCTUMOE pPacCTOsiHME OT OCKM KOMMeHcaTopa 0 OCUM HEemnogBWXKHOW Onopbl

Tpy6onposoaa Ly, M, crieayeT BbIMMCHATL Mo hopmyre
Al

20AT - (12)

5.3.11 KomneHcupytowasi cnocobHocTb TpybonpoBoaOB MOXET ObiTh MOBbLIWEHA 3a CYET BBEOEHUS
OONOMHUTENbHBIX MOBOPOTOB, CMYCKOB U NOABEMOB.

5.3.12 KomneHcaums TemnepaTypHOro MW3MEHeHUs ONUHbl TpyO M3 MNONMMMEpPHbLIX MaTepuarnos
anameTtpom go DN/OD 110 mm moxeT OblTb obGecnedeHa NpoAoSibHbIM FOPU3OHTasNbHbIM M3rMOOM Npu
yKnagke ux B Buae "3menku" Ha onopax npu Hag3eMHOW NpokKfagke, WMprvHa KOTOPOW OOSMKHA AOoMnycKaTb
BO3MOXHOCTb M3rnba TpybonpoBoga npw nepenage TemnepaTyp, kpome Tpyo ua HIBX Ha pacTpyGHbiIx
COeauHeHusXx, ¢ yyetomM 6.5.3.5 n 6.5.3.6.

5.3.13 lMpwu 3awemnennn TpybonpoBoaa rpyHTOM TemnepaTypHOe U3MeEHEHUe AnvHbl TpybonpoBoaa
yMeHbLuaeTcs. BennumHy ymeHbLLeHNst onpeaensioT no gopmyne

g Ko/0H
yM Lr——
y E

roe L - anvHa Tpyb6onposoaa, Mm;

LKDM

oxS (13)

K - KO3t ULMEHT YNNOTHEHWS! FPYHTA, MPUHAMAETCS paBHbIM 1 Mpu CTeneHn ynnotHerust 0,95
0,5 - NPW HEKOHTPONMPYEMOWN CTENEHU YNIIOTHEHUS NPU 3achInke TPaHLLEN;

Jo - KO3 ULMEHT TpeHus mMaTepuana o rpyHT, onpeaensieMblil OMnbITHbIM MyTeM; Mpu OTCYTCTBUM
[laHHbIX MOXET BbITb OPMEHTUPOBOYHO NPUHAT paBHbIM 0,4;

¥ - 0GbeMHbIt BEC rpyHTa, H/m 3 ;

H - rny6buHa 3anoxeHus Tpy6onposoaa, M;

E - Mogynb ynpyroctu maTepuana B HanpaeneHun gedopmaumu, Ma;

S - TonwuHa cTeHkn Tpybonposoaa, M.

5.3.14 Pa3meLleHne HeENnoABWMXKHbBIX ONOp NPOBOAAT B TakOW NocrnenoBaTeflbHOCTU:

- Ha cxeMe TpybOMpoBOAOB HaMe4alT MecTa pPachnofioKEHUs HEMNOABWXKHBIX OMop C Y4eToM
KOMNeHcaumm TemnepaTypHbIX U3MEHEHWI ANWHbI TPYO aneMeHTamu TpybonpoBoaa;

- MPOBEPSIOT pac4HeTOM KOMMNEHCHPYHOLLYIO CMOCOBHOCTL Y4YaCcTKOB;

- Hame4aloT pacnonoXeHne HenoABMXHbIX onop. B Tex cnyyasx, korga temnepaTtypHble U3MeHeHust
ONMHBI TPyGONpoBOA4a MPEBbLILAKT KOMMEHCUMPYHOLLY CMOCOGHOCTb €ro 351IEMEHTOB, HA HEM HeobXxoaumo
YCTAHOBUTb  [OMOJSIHUTENbHBLIN  KOMMEHCATOp, YCTaHaBMMBAEMbIA 4alle BCEro MNOCpeavHe Mexay
HEMOABWKHBbIMU ONOpaMu.

5.3.15 HenoaBwxkHble onopbl pasmeLLaroT nepes BXo40M M BbIXOAOM M3 konoaua (kamepsbl). NMoeopoT
Tpacchl, BbIMOMHEHHbBIV CBAPHbIM OTBOAOM B YNOPE, MOXET BbIMOSTHATH OYHKLMNIO HEMOABWKHON OMNOpbI.

5.4 PacyeT wara mexay onopamu Npv Hag3eMHOW Npoknagke Tpy6onposoaa
5.4.1 MNpn HapsemHon npoknagke TpybonpoBoaoB crnedyeT NpUHMMaTb Mepbl Ans NnpeaoTBpaLleHns
ype3mepHoro npornba oceson nNuHUKM Tpybonposoaa, NOTEPU YCTOMYMBOCTM €ro NPSIMONIMHENHOW POPMbI U
WCKINIOYEHMS BO3MOXHOCTU paspyLLEeHUs CTEHKM TPYObl.
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5.4.2 Ina obecneyeHnsa Hecyllen cnocobHOCTU HaalemHoro Tpybonposoda crnefyet Ha BCew ero
ONvHE pa3MecTUTb XOMYTOBbIE OMOPbI, CXEMAaTUYHO MOKa3aHHbIE Ha PUCYHKe 5.26.

1-1

- i

T \ §\\

PucyHok 5.26 - Cxema xomyToBOWM onopbl noa Tpy6onposoa

5.4.3 War wmexgy onopamu fap noabupatoT Tak, 4TOObl BbLINOMHAMNAChL cregywwas cucrema
HepaBeHCTB

s 2
Iop 231,623 12gw rr[z - o), [j—_ﬂ —%(Gf)z

1, =31,623 |12 +( 2_‘35’) [—J Gf’)z

ap =
) &

J
Eﬂ_.p < 2 | ———,
FahTn,
L <<5.623 4||Mnﬂ,
. g

roe W - MOMEHT CONpOTMBIEHUs M3rnby nonepeyHoro ceveHust Tpybbl, M3 ;
q- cyM|\/|apr||7| nOFOHHbIVl BeC TpyObl 1 TpPAHCMOPTUPYEMOW MO HEMY cpeabl, KH/m;

c, * ==EraAT,, G =—EraAT _ - oceBoe HanpshkeHune B Tpybe, MMa;
o7 =£ |
t 5¢ - OKPYXHOE HanpskeHue B cTeHke Tpy6bl, MIMa;
3[€eCb p - BHyTpPEHHee aaeneHue B Tpybe, Mla;
E; - nonrospeMeHHbIi Moy ynpyrocTu matepuana Tpy6el, MMa;
AT, , AT_- makcumarnbHoe yBenMyeHre 1 CHbKeHre TeMnepaTtypbl Tpybbl nocne MoHTaxa, °C;
O - Npeaen Tekyydect matepuana Tpy6el, MlMa;
1 - KO3MULIMEHT 3anaca rno TeKy4YecTu;

J - 0CEBOW MOMEHT MUHEPLINK NONEpPEeYHOro cedeHnst Tpyobl, M 4;

1Ny, - KO3(PMLMEHT 3anaca no yCTONYMBOCTU NPAMONMHENHON (POPMbI paBHOBECUS TPYObI;

T - gonyctumMmoe 3HavyeHune nporm6a pr6b|, 3agjaBaeMoe Kak oA OoT HOMUHanbHOro agnameTpa D.

5.4.4 INa CHWXEHUS BENWYUHbI MECTHBIX HanpsXeHnn narnbda CcTeHkn TpyObl, BO3HMKAOLWMUX B 30HAX

KpenneHms TpybonposBoga XomyTamu, crnegyet Mexgy XOMyTamu U MOBEPXHOCTbIO TpyObl momellatb
pe3HOBYIO NPOCIIONKY.

5.5 M’mapaBnuyeckuit pacyet TpyGonpoBoaoB

5.5.1 T'vopaBnvyeckuin pacyeT HanopHbIX TPyOONPOBOAOB BOAOCHAOXEHWst M BOOOOTBEAEHUS U3
NonMMEpPHbIX MaTepuarnoB cnegyeTt NpoBoauTb ¢ ydetom TpebosaHun CI 31.13330 n CIM 32.13330.

5.5.2 Tpebyemoe 3HaueHue Hanopa H-.-p, HeobOxoguMMoe AOns nodadyn BoAbl NOTPedUTento, M,
onpegensetcsa no gopmyne:

H P ij‘r +ZhM‘L' +H oy + H oy, (14)
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roe i, - yoenbHble moTepu Hamopa npw Temnepatype Boabl f, °C (NoTepu Hamnopa Ha e4uHWULY AnWHbI

TpyGonposoaa), M/Mm;
[ - AnvHa yyacTka Tpy6onpoBoaa, Mm;

h,, .- nOTepM Hanopa B COEANHEHMSX U B MECTHBLIX CONPOTUBIEHNSIX, M;
H_; - Tpebyembit cBOBOAHLIN HAMNOP Y NOTPeBUTENS, M;

HI‘EDH - reomeTpuyeckasa BbiCOTa (paSHVILI,a OTMETOK KOHEYHOM U HayanbHOW Touyek pac4yeTHOro
yyacTka Tpy6onpoBoaa), M, onpeaensieTcs no dopmyre
H :ZK,TizH.T’ (15)

reom
30ecCb EK.T n ZI-[.T - OTMETKM KOHEYHOW M HayanbHOM TOYEeK COOTBETCTBEHHO pac4yeTHOro y4acTtka

TpybonpoBoaa.

5.5.3 3HayeHusa ygenbHbIX MNOTepb Hamopa Ha eauvHUUy AfWHbl  HamopHbIX TpybonposBodoB
BOOOCHabXeHnss n BOOOOTBEAEHMS W3 MONUMEPHBbIX MaTepuarnoB OMNpeaensioT COrfacHo MeToauke,
npeacTaBrneHHon B npunoxenun A. [lonyckaeTcs NMpuUMeHATb ApyrMe MeToaMKM pacyeTta, oTpaxarowme
BO3MOXHOCTb MPUMEHEHUS MONMMEPHbLIX U3AEeNuiA Ans AAaHHOro obbekTa B CPaBHEHUWU C U3AENUsSMU U3
Apyrux maTtepuaros.

5.5.4 TvppaBnuyeckuin pacyeT caMOTeYHbiXx TpybonpoBoAOB M3 MNONMMEPHbLIX MaTepuanoB ANng
HapyXHbIX ceTen KaHanusauuu cnegyeTt npoBoauTb ¢ ydyetom TpebosaHmn Cl1 32.13330.

5.5.5 3HayeHnst rmapaBnuYecKMx XxapakTepucTUK CaMOTEYHbIX KaHanM3aunoHHbIX TpybonpoBoaoB 13
MONMUMEpPHBIX MaTepuarioB ONpeaensioT CorfacHo MeToauke, MpeacTaBMneHHoOW B npunoxeHun b.
[JonyckaeTcs NpUMeHATb Apyrne MeTOAMKM pacyeTa, oTpaxaroLwme BO3MOXHOCTb NMPUMEHEHNS MONMMEPHbIX
nsgenuii ons JaHHoro obbekTa B CpaBHEHUM C U3OEeNVsAMU U3 ApYyrnx MaTepuanos.

5.6 PacyeT Ha NpOYHOCTb, YCTOMYUBOCTb U BCNJ1bITUE TPYOONPOBOAOB, KONOALIEB U €MKOCTEN

5.6.1 PacyeT HanopHbIx, 6€3HanopHbIX K OPEHaXHbIX TPYyOONPOBOAOB HA NPOYHOCTb U YCTONYMBOCTb
3aknoyaeTcs:

- B onpegeneHuun gecopmaumii NoNnMMepHoOro Matepuana B cTeHke Tpybbl Npu pasnuyYHbIX Harpyskax
1 BO3OENCTBUAX Ha TpybonpoBos;

- NpoBepkKe cobnioageHnsa yCnoBun NpoYHOCTU TpybonpoBoaa B 3aBUCMMOCTU OT €ro Ha3HaYeHus;

- NpoBepKe cobnioaeHns yCrnoBuin yCToM4YnBOCTM TPyOONpoBOAa B 3aBMCUMOCTU OT €r0 Ha3HavYeHus.

MPOYHOCTL U yCTOMYMBOCTb TPyOOMpPoOBOAOB, KOMOALEB M €MKOCTeN AOMMKHbI obecnevmBaTbCa Ha
BCEX CTafMsAX XU3HEHHOIO LMK, 3@ UCKIIOYEHNEM CTaAMn NNKBUAALMN.

5.6.2 lMpu pacyeTax Ha NPOYHOCTb M YCTOMYMBOCTb MONIMMEPHBIX TPYOOMPOBOAOB, KOMOALEB U
€MKOCTEN Ha3HaYeHHbIA CPOK CrnyxObl MpUHUMAaT paBHbIM 50 rogam, ecnvm MHOe He NpPesyCMOTPEHO
3aJaHVeM Ha MPOEKTUPOBaHME.

5.6.3 MNpu pacyeTe Ha NPOYHOCTb HAaMOPHbLIX TPYOOMPOBOAOB 3HAYeHME MaKcumarnbHoro pabouero
OaBreHns criegyeT NpUHMMaTh paBHbIM HanbonblieMy BO3MOXHOMY MO yCNoBUAM OyayLien skcnnyaTaumum
OaBrneHno B BOAONMPOBOAE MIM HAanopHOW KaHanusauum B nepuod Hanbonee HeEBbIrOOHOMO pexuma paboThbl
0e3 y4yeTa MOBbLIWEHUA AaBMEHUS NPU TMAPABMMYECKOM yaape WM C MOBbILWEHMEM [aBfeHus npu
rmapaBnMyeckom ygape ¢ y4eToM MakCMMarbHOro MCMonb30BaHUSA YCTPOWCTB, 3alumiuiatoLmnx Tpybonposos
OT rMapaBnNUYeCcKoro yaapa.

5.6.4 NMpun onpegeneHnn JonycTUMOro MoBbILLEHUSA paboyero AaBneHus nNpu rmgpasnuyeckomM yaape
OOJDKHO ObITb BbINOSIHEHO YCrOBUE

ppalG * pg £13-PN ) (16)
rae Ppac - paboyee fasnexue B Tpy6onposoae, Mra;

Pg - BaBneHue rugpaenuyeckoro yaapa, Mrla, onpefensertcs no popmyne

- (17)

rae P - NNOTHOCTb TPAHCMOPTUPYEMON KMAKOCTH, KI/M 3 ;
V - CKOpPOCTb TeYeHMs TpaHCNOPTUPYEMOW XUAKOCTH, M/C;
E,,, - 06beMHbIN MOAyrb yNpyrocTi TpaHcnopTUpyeMon xuakocti, Mra;
D, - BHyTpeHHuin anameTp Tpy6onposoaa, M;
S - TONWMHA CTEeHKM TpyObl, M;
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E . - ponrospeMeHHbIit Moayrnb ynipyroct matepuana Tpy6, Ma.

5.6.5 lpu onpegeneHun yctonumsocTu Tpybonposoaa npu ero pabote nop paspskeHUeM AOMKHO
ObITb BbIMNOMHEHO YCroBMe

Prs <P, (18)
roe Pp;ﬁ - (pakTuyeckasn BennunHa paspsbkeHus B Tpybonposoae, Mla;

P - ponyctumas BenuumHa paspsbkeHus B Tpybonposoae, MlMa.
3HauyeHne gonycTuMoro paspsbkeHus P onpegensaertca:
- ansa 1py6 no FOCT 18599, TOCT P 51613, TOCT 32415 (knacc XB) n FOCT 32413 no popmyne

3
P f_.:, 2B [ 1 ]
£, (1-p? \SDR -1/
- ansa Tpy6 no FOCT P 54475 no dhopmyne
Joo 2457

pP=20
Ks h_u-z an:Ep ! (20)

roe - KoapULMEHT KOMMeHcaLmm oBanuaaunm (onpeaenseTcs no pucyHky 5.27);

(19)

X, - k0a(pULMEHT 3anaca NPOYHOCTH;

E. - ponrospemMeHHbIit Mogyrb ynipyroctu Matepuana Tpy6si, MMa;
LL - k0oadbdmumeHT lNyaccoHa;

| - MOMEHT UHEPLUN CTEHKM TPYBbI, M 4 /M;

D,y - cpepnnii pnametp  Tpy6el, (Dcp =il S), M.

KoadduumeHT KOMASHCaLIMM oBankaaume, [
1,0

0.8 N

1N

T~

0,2

0 2 4 & B 10 12
CrensHbs 0BanWaaumn-, %

PucyHok 5.27 - OnpegeneHue koaguumeHTa KOMNeHcaLnm oBanusauum

5.6.6 PacyeT HanopHbIx, 6€3HanopHbIX 1 OPEHaHbIX TPyOONPOBOAOB HA NPOYHOCTb M YCTONYMBOCTb
NMPOEKTHOrO MOMOXEHUs1 BBIMONHAT MO MeToAMKe, npeacTaBreHHon B npunoxeHun B. [onyckaetcs
ncrnonb3oBaHWe ApyrMx MEeTOAMK MPOYHOCTHOrO pacyeTa MNOMUMEpPHbIX Tpyd, yTBEpPXKOEHHbIX B
YCTaHOBEHHOM NOpPsiAKe.

5.6.7 [na HapyXHbIX CETeN MHXeHepHoro obecneveHus 0co60 OMacCHbIX, TEXHUYECKU CIOXHbBIX U
YHUKamnbHbIX 30aHUA W COOPYXEHUN MNPUMEHSIT Tpybbl, CTaHgapTHoe 3HadeHue koTopbix no SDR
6nwkaniee meHbllee, a SN - 6onbluee, Yem NOMy4YeHOo Mo pacyeTy.

5.6.8 Pac4et konogues Ha NPOYHOCTb BLIMOSHSAKT N0 MeTOAMKE, NpeAcTaBNeHHON B NpunoxxeHun [
Jdonyckaetcs ucnonb3oBaHWe ApYrMx MeTOAMK MPOYHOCTHOrO pacyeTa MNOMIMMEPHLIX  KONoaues,
YTBEPXAEHHbIX B YCTAHOBINEHHOM NOpsaKe.

5.6.9 PacyeT Ha BcCnnbiTMe TPyGOMPOBOAOB, KONOALEB W €MKOCTEN BLIMNOMHAT MO METOAMKE,
npegcrasBneHHon B npunoxexHun [.
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6 MoHTax prGOHPOBO,D,OB BOAOCHabXeHus u BogooTBeaeHns us3 NoJsIMMEPHbLIX MmaTepuanosB

6.1 BxogHOM KOHTPOJb

6.1.1 BxogHOM KOHTPOSb NPOBOAAT B COOTBETCTBUM C HOPMaMM Ha M3rOTOBREHWNE U3OENUA U OPYron
OOKyMeHTauMen, pernaMmeHTupytoLen TpeboBaHns K npoLeccaMm MoHTaxa Tpy0, COeAMHUTENbHBIX AeTanewn,
KOnoAueB M eMKOCTEN, B TOM YuCHie K CBapke Tpyb, yTBEpKAEHHOW B yCTAaHOBIEHHOM MOpPSAKe.

6.1.2 BXxogHOW KOHTPOMb BKIIKOYaeT:

- MPOBEPKY COOTBETCTBUS MOCTYNMBLUMX W3AENWA HOMEHKNaType, MNpPVMBEAEHHOW B MPOEKTHOW
OOKYMEeHTaLUMn nnm 3akase Ha NocTaBKy;

- NPOBEpKy COMPOBOAUTENbHbLIX [AOKYMEHTOB, YAOCTOBEPSIOLWIMX KA4yeCTBO M COOTBETCTBUE
MapKUpOBKe N3AeNuin, a Takke LeNOCTHOCTU YNaKoBKU, NPeayCMOTPEHHON N3rOTOBUTENEM;

- MPOBEPKY COOTBETCTBMA HOpPMaM MokasaTenen BHELUHero BuAa, reoMeTpuyeckux pasmMepoB U
Opyrux nokasatenen;

- ocdopmMreHMe [OKYMEHTOB O MNPOBEAEHMM BXOOHOrO KOHTPOMNSA NPOAYKUMKW, MOMy4YeHHOW OT
nocTaBLiuka, 0oToop ob6pa3uyoB aAnga nposepku npoBoasT no FOCT 24297;

- MpoAdyKuus, MpurogHasl Ansi BbINOMHEHWss paboT [OofmkHa MMETb SAprblK COOTBETCTBMSA, a Anis
HanopHbIx M3-Tpy6 gonyckaeTca odopMIieHne akTa BXOQHOro KOHTponst (cM. npunoxexuve E).

6.1.3 BXxogHoOW KOHTPONb NPOBOAAT:

- NpW MNOCTYNMEHUN U3OENUA Ha cknag 3akasdvka (CTPOMTENbHOW WK 3KCMyaTauMOHHOW
opraHusaummn);

- Npy MOCTYNfEeHUM U3Oenuii Ha OOBLEKT CTPOMUTENbCTBA, MPUM 3TOM MNPOBEPSETCH LIENOCTHOCTb
n3genuin n ynakoBKy Nocne TpaHCnopTUPOBaHUSA 1 COOTBETCTBUE NPOEKTHOW AOKYMEHTaUNK;

- nepeq Ha4yanoM MOHTaXHbIX U (UNK) CBapOYHLIX paboT.

OnpepeneHune pasmvepoB nagenui nposogsT B cooteeTcTBum ¢ FOCT P NCO 3126.

6.1.4 N3pgenus, nmetowme gedekTobl, BbIBOASALWME MX 3@ Npedenbl 4ONyCcKOB, creayeT oTbpakoBbiBaTb
M 4yeTko obOO3HayaTb Kak Henoaxogsime nOns NPUMEHEHUs, MPUM 3TOM WX XpaHEeHWe [OIMKHO ObITb
OpraHM30BaHO B creLmanbHO OTBEAEHHbIX MECTax OTAENbHO OT FOAHbIX U3OENU, MaTeprarnoB U 3aroToBOK.

6.1.5 Ha noBepxHOCTM 1 NO TopLamM OAHOCIONHbLIX HAMOPHbLIX TPYO M COeaMHUTENbHbIX AeTanen u3
M3 He ponyckatoTcs uapanuHbl rnyouHon 6onee 0,3 MM ans Tpyd HOMUHANBHOW TOMWWHOWM CTeHkM go 10
MM, 6onee 1,0 MM - anga Tpy6 HOMMHanNbHOM TonwuHon cteHkn oT 10 go 30 mm, Gonee 1,5 mm - anga Tpy6
HOMWHanbHOM TonwuHom cTeHkn ot 30 go 50 mm, 6onee 2,0 Mm - o4nNa TpyO HOMMHANBLHOW TOSLLIMHOW CTEHKM
oTr 50 go 70 n Gonee 2,5 - gona Tpy®6 HOMUWHANBHOW TOMWMHOM CTEHKU cBbiwe 70 mm. [na Tpyb c
CO3KCTPY3MNOHHbIM croem u3 13 100-RC Ha HapyxHOW MOBEPXHOCTU WNWU 3awUTHOM OBONOoYKOW K3
TepMonnacta MakcumanbHas rnybuHa uapanuHbl He  OO0SPKHA MpEBbIWaTb  TOMWMHY  HApPYXKHOTrO
CO3KCTPY3MOHHOIO Crnosi UM o6onoYkM COOTBETCTBEHHO. He [onycKalTca MHble OTAerNbHble AedeKTbl Mo
FOCT 24105.

6.2 TpaHcnopTUpoBaHMe U XpaHeHne Tpy6, coeAuHUTENbHbIX AeTarnen, Konoaues U eMKOCTen

6.2.1 TpaHCnopTMpOBaHME 1 XpaHEHUE TPYO U COeaNHUTENBHbBIX AeTanew A0MKHbI OCYLLECTBNSATLCS:

- HanopHbIX M3 NonnaTuneHa - B cooteetcTeun ¢ FOCT 18599;

- HanopHbIx 13 HIMBX - B cootBeTcTBUM ¢ TOCT 32415 nnn OCT P 51613;

- HanopHbIx 13 NBX-0O - B cootBeTcTBUN ¢ TOCT P 56927;

- 6e3HanopHbIX CO CTPYKTYPUPOBAHHOWN CTEHKOM - B cooTBeTCTBUM ¢ TOCT P 54475;

- 6e3HanopHbix n3 HMBX - B cootBetcTBMM ¢ TOCT 32413.

6.2.2 TpaHCcnopTMpoBaHME 1 XpaHeHUe KONoAdueB U 3NIieMEHTOB KONoAdueB crieqyeT OCYLeCTBNSATb B
cootBeTcTBMU ¢ FOCT 32972.

6.2.3 lMpn TpaHCNOPTUPOBaHUM U XPaHEHUN U3OENUN, U3FOTOBMEHHbBIX MO TEXHUYECKUM YCIOBUSM,
cnepyet yduTbiBaTh TpeboBaHMs, NpeayCMOTPEHHbIE TEXHUYECKMMU YCINOBUSIMU Ha NX U3rOTOBIEHME.

6.2.4 Mpun norpyske 1 pasrpyske usgenum nx nogbem U OnyckaHWe MpPOBOAAT KPaHOM UNu Apyrum
Morpy304HO-pasrpy3o4HbIM MexaHuamMoM. [pu norpyske n pasrpyske usgenuin obsasaTenbHO MpuMeHeHue
MNOCKMX CTPOM Ha TEKCTUNbHOW OCHOBE COOTBETCTBYHOLEN py30noabeMHOCTU. 3anpellaeTcs
ncnonb3oBaTh CTarnbHble TPOCh! ANS NOAHATUS UMK NepeMeLLeHNs U3genun.

6.2.5 TpaHcnopTupoBaHue, Norpyska U pasrpyska usgenuin OOMmKHbl NPOBOAUTLCSA NpWU TemnepaTtype
He Huxe MuHyc 20°C (ecnu uMHOe He ykasaHo uarotoBuTenem). [pu aToM M3genusa cnegyeT npefoxpaHaTb
OT yOapoB, MEXaHUYECKNX Harpy3ok, a UX NOBEPXHOCTb - OT HaHeceHus uapanuH. CopacbiBaHve m3genui
unn mnx csobogHoe ckaTbiBaHME MO MokataM C TPaHCMOPTHbIX CPeACTB He gonyckaeTcs. 3anpeliaercs
BONMOYUTL u3genus. [onyckaeTcs norpysky, pasrpy3ky M TpaHCMOpPTUPOBaHWE KOMOALEB U €MKOCTEn
NPOBOAWTL MpU TEMMepaType okpyxatoLero Bo3ayxa oo muHyc 30°C, a Tpyb u coegnHmTenNbHbIX AeTanen B
naketax - 4o muHyc 40°C, npu aTom cnegyet n3beratb pe3kMx PbIBKOB 1 COyAapeHUN.

6.2.6 [MpaBuna TpaHCMOPTMPOBAHMUA W XpaHeHWUst TpyO, COeOMHUTENbHLIX AeTanewn, Konogues u
emMKocTen npusedeHbl B npunoxeHun XK. [onyckaetcs Takke yduTbiBaTb TpeboBaHWs npegnpuatmsa -
N3roToBUTENS N3OENUN.
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6.3 CBapHble coeanMHeHus Tpyb u aetanen

6.3.1 CoeagumHeHne nNonMMepHbIX TPYO U CoeaUHUTENbHBLIX AeTanen MoXeT NPOBOAUTHECS C NOMOLLBIO
cBapku. CBapka ocyLecTBnsieTcs cnegyoLwmmm cnocobamu:

- HarpeTbIM MHCTPYMEHTOM BCThIK (CBapKa BCTbIK);

- HarpeTbIM MHCTPYMEHTOM B pacTpyb (cBapka B pacTpyb);

- 3H (c nomowbto aetanen ¢ 3H);

- 3KCTPY3MOHHbIM (3KCTPY3NOHHAas CBapkKa).

6.3.2 MNepen Havanom cBapo4yHbIX paboT cnegyeT nogobpaTe TpyObl U cOeQUHUTENBHbLIE AeTanu no
napTvaM nocTaBkuM. He gonyckaeTcsi cBapka HarpetbiM MHCTPYMEHTOM Tpyb mnu getanen M3 pasnuyHbIiX
NonMMepHbIX MaTepranos.

6.3.3 lNpwn cBapke HarpeTbiM UHCTPYMEHTOM MakCUMarnbHOE 3Ha4YeHue HeCOoBNaaeHns KpoMoK Tpyd He
JomkHo npesbiwaTth 10% HOMUHANBHOM TONWMHBI CTEHKN TPYObI.

6.3.4 Csapky nonuatuneHoBbix TpybonpoBoaoB Bcemu cnocobamu, 3a  UCKNIOYEHMEM
3KCTPY3NOHHOIO, JonyckaeTcs MpoBOAUTbL Npu TemnepaTtype Bosayxa oT muHyc 10°C pgo nnoc 45°C ¢
cobrnogeHneM oTaenbHbiX TpeboBaHMI NpeanpuaTusa - narotoeutens Tpyo. CeBapky NOMMaTUIIEHOBLIX TPYO
anametpom 500 mMm u ©Oomee npoBOAAT nNpu Temnepatype HapyxkHoro Bo3gyxa He Hwke 0°C.
OKCTPY3NOHHYO CBapKy 4oMnycKaeTcs NpoBOAUTL Npu TemnepaTtype Bo3ayxa ot 5°C go 40°C.

lMpu TemnepaType HapyXHOro BO34yxa BHE yKa3aHHbIX MHTEPBAIoOB CBapoYHble paboTbl HEO6X0OUMO
NPOBOAWTL B MOMELLEHMAX UMK YKPbITUAX (LWaTpbl, NanaTtki U T.M.) ¢ Ucnonb3oBaHmem obopyaoBaHusa ans
oborpesa (TennoBbIX NyLWEK, AN3ENbHbIX UNKN 3NEeKTPOOEH3MHOBBIX NyLLEK, TEHOB U T.4.), obecneymBatoLLmx
cobntogeHne paspeLleHHbIX TeMnepaTypHbIX MHTepBanoB. [epen cBapkon cnegyeT 3arnywmTb Topubl TPyO
ONs NpefoTBpalleHns BO3MOXHOW TAMM XOMOAHbIX BO34YLUHbIX MOTOKOB 4Yepe3 TpyOy. MecTto cBapku
3aluLLaoT OT BO3AENCTBMA aTMOCHEPHbBIX OCaaKOB, Necka, Mbiiv 1 T.0.

6.3.5 MapknpoBKy CBapHbIX CTbIKOB NMPOBOAAT HECMbIBAEMbIM KapaHOaLlOM-MapKepOM sIpKOro LiBeTa
PSOOM CO CTbIKOM CO CTOPOHbI, Bnvkanwen K 3aBoAcKoW MapkupoBke Tpy6. [lonyckaeTcs npoBoauTb
MapKMPOBKY KNEMMOM Ha ropsdeM pacnnase rpaTta depe3 20-40 ¢ nocrne oKOH4YaHUsl onepaumu ocagku B
npouecce oxnaxaeHus CTbika B ABYX AMaMeTpanbHO MPOTUBOMOMOXHbBIX TOYKaX.

6.3.6 MapkupoBKy CBapHbIX COEAWHEHWI, BLIMOMIHEHHbLIX C Momollblo geTtanen ¢ 3H, npoBogdar
HecMbIBaeMbIM KapaHOallOM-MapKepoM SpPKOro LBETa psgoM C AeTanbilo CO CTOPOHbI, Onvkawwen K
3aBOACKON MapKupoBke Tpyo.

6.3.7 CBapKy BCTbIK gonyckaeTcs NpoBoauTb Anst Tpyb, M3rOTOBMEHHbIX U3 MONWITUNEHA OLHOMO
HammeHoBaHus (M3 80 wnmu M3 100) ¢ ogvHakoBbIMK 3HaveHusMu AnameTtpoB M SDR. [Hdonyckaetcs
cBapuvBaTb BCTbIK TPYObl 1 coeamHutenbHble getanu u3 N3 100 ¢ Tpybammu n3 N3 100-RC, a Tarke Tpybbl 1
coeguHuTenbHble getanm SDR17 n SDR17,6 mexay cobon.

6.3.8 MnHumanbHbLI guameTp TpybonpoBoaoB Npu cBapke BCThIK JonyckaeTcd He MeHee 50 MM npu
TOMWWHE CTEHKM TPYObl HE MeHee 4 MM.

6.3.9 MNopsgok BbINONHeHMS paboT u npouedypy CBapku BCTbIK TPyD M3 nonuatuneHa BbibuparoT no
FOCT P 55276.

6.3.10 CBapKy BCTbIK NPOBOAAT Ha CBapOYHbIX MalLMHax, cooTBeTcTBYoWwmx FOCT P NCO 12176-1.

6.3.11 Ceapka B pacTpyb npMMeHsoT ons Tpy0 HapyXHbIM guameTpom Ao 125 MM 1 cTeHkamm nobow
TOSLUMHBI.

6.3.11.1 BHyTpeHHWA auameTp pacTpyba coeauHUTENbHbIX [AeTanen [OoSmkeH OblTb MeHblue
HOMWHaNbHOrO HAPY>XHOIO AnameTpa cBapMBaemon Tpybbl B npegenax gonycka.

6.3.11.2 MexaHu4eckyto 06paboTKy CBapuMBaeMblX MNOBEPXHOCTENW  credyeT  BbIMOMHATb
HenocpeAcTBEHHO nepef cBapkown B pactpyb. Ha koHuax Tpy6 Heobxoammo CHATb ¢packy nog yrioMm He
mMeHee 15°. MexaHunyeckyto 06paboTky cBapuBaeMOW MOBEPXHOCTU TPyObl criedyeT BbINOMHSATL COrfacHo
TpeboBaHNSM N3rOTOBUTENS COEANHUTENBHOW AeTanu.

6.3.11.3 lNepen Havyanom cBapkn HeobxoomMmMo ybeauTbCs, UTO TeMMepaTypa HarpeToro MHCTPYMeHTa
HaxoauTca B AuanasoHe 250-270°C, a runb3a W [AOPH HarpeToro WHCTPYMEHTa He WMEKT HUKaKuxX
3arpsi3HEHWI NN NOBPEXOEHNN.

6.3.11.4 Ceapka BpacTpyb BkntoyaeT crnegytoLune onepauun:

- HaHeceHWe MEeTKM Ha paccTosiHUM OT Topua TpyObl, paBHOM rnybuHe pacTpyba coegunHUTenbHOM
Jetanu nnc 2 Mm;

- YCTaHOBKY pacTpybHOro KoHUa Ha LOPHE;

- YCTaHOBKY TPyGHOro KoHua TpyObl B runb3ae;

- HarpeB B TeYEHVEe 3a4aHHOIro0 BPEMEHM CBAapUBAEMbIX KOHLOB;

- OJHOBPEMEHHOE CHATUE CBapMBaeMbIX KOHLIOB C IOPHA U MINb3bl;

- COeQVHEeHue CBapuBaeMbIX KOHLIOB Mexady cobov [0 METKM C BbIOEPXKKOW [0 OTBEPXOEHUS
OnriaBfEHHOro Matepuana.

He ponyckaeTcs MOBOPOT CBapuBaeMbIX KOHLLOB OTHOCUTENBHO APYr Apyra Nocre nx ConpsiKeHus npu
cBapke. Bpems BbiaepxKku cBapmBaeMbiX U3AeNUn 40 YaCTUYHOTO OTBEPXKAEHUS 3aBUCUT OT NPUMEHSIEMOrO
MaTepuana.
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6.3.12 Ceapka ¢ nomoLubto geTanen ¢ 3H MoXeT BbINOMHATLCA AN Tpy6 U coeamMHUTENbHbIX AeTanen
N3 OLHOrO0 MMM PasnU4YHbIX HaVMEHOBaHWW NONuaTuUNeHa, ¢ pas3nuyHeiMm SDR, B npefenax guanasoHa
3Ha4YeHuI, YyKa3aHHOro npeanpusTueM-u3rotosutenem getanu ¢ 3H.

6.3.12.1 Ceapky c nomouibio aetanen ¢ 3H nNpoBOAAT CBApPO4YHbLIX annapaTtax, COOTBETCTBYHOLLMX
FOCT P NCO 12176-2.

6.3.12.2 CBapouHble annapatbl, He UMeloLne (PYHKUMIO MPOTOKONMMPOBAHUSA MpoLecca CBapku, He
OOMyCKaloTCs K NMPUMEHEHWI0 Ansg paboTbl BBMOY OTCYTCTBUSA OOCTOBEPHOM MHGOPMAaLMN O NPOBEAEHHbIX
cBapkax B BUAe UX NPOTOKOIIOB.

6.3.12.3 Ceapky c nomowpto pgeTanenm c¢ 3H pgonyckaeTcss BLIMOMHATL MO MHCTPYKLUMAM,
YTBEPXKOEHHBIM B YCTAHOBMEHHOM MOpsiAke, C Y4Y4eTOM BbINOMHEHUS TpeboBaHW U3roTOBUTENEWN
coeavHUTEnNbHbIX AeTanen ¢ 3H.

6.3.12.4 lNMpouecc cBapkn coeauHUTenbHbIX getanen ¢ 3H HOMUHaNbHBIM HapYXXHbIM AuameTpom 280
MM 1 Boree MOoXeT NpoXoauTb C NpeaBapuUTEnbHbBIM NPOrPEBOM, MPUMEHEHUEM MPUKMUMHBIX YCTPONCTB UMK
pasgeneHnem 3o0H cBapku. [lepeg Havanom paboT cnefyeTr nNpPoBepUTb COOTBETCTBME MOLLHOCTM
CBapoOYHOro annapata napameTpaMm, npeayCMOTPEHHbIM W3roTOBUTENEM AMNA CBapkM [OaHHOro Buaa
coeanHUTenbHbIX aeTtanen ¢ 3H.

6.3.12.5 TexHonormdeckni npouecc coegnHeHnst Tpyo ¢ nomoLlbio getanen ¢ 3H BknovaeT:

- MOAroTOBKY KOHLOB TpyO, BkMoyass obpe3Ky KOHUOoB Tpy® noa npsiMbiM YriioM, OYUCTKY OT
3arpsi3HeHMs, pa3meTKy, MexaHn4eckyto oopaboTky cBapMBaeMbIX MOBEPXHOCTEN U UX 06E3KNPMBAHME;

- cOOpKy coefuHEHMs, TO eCTb YCTAHOBKY W 3aKpernseHne KOHLIOB CBapvBaeMblX TpyO B 3axumax
LEeHTPUpYyoLWero npucnocobneHns ¢ ogHOBpeMEHHON NOCaaKon coeauHnTensHon getanm ¢ 3H;

- NOAKMYEHNE K CBApPOYHOMY annapaTy coeavHuTensHon getanm ¢ 3H;

- CBapKy, B TOM 4uCrie BBOZ NapamMeTpoB CBApKW, HAarpeB 1 OxXnaxaeHne coeguHeHus.

6.3.12.6 lNepen mexaHu4veckonm ob6paboTKOM Ha KOHLbI CBapMBaeMbiX TpyO Ha AnvHy He meHee 1/2
ONWHBI coeguHuTenbHon getann ¢ 3H HaHOCAT MeTKkM rnyOuHbl ee nocagku Ans 0bOo3HaYeHMs1 30Hbl
obpaboTkn. MexaHnyeckaa obpaboTka KOHLOB TpyO 3akroyaeTcs B CHATUM C MOBEPXHOCTU pa3MeYeHHOro
KOHUa TpyObl crnos matepuana TonwuHon He meHee 0,2 MM, a Takke B ydaneHuu 3ayceHues. [locne
MexaHun4Yeckon obpaboTku cBapvBaeMble MOBEPXHOCTU TPYObl M coeanHuTenbHoW aetanu ¢ 3H TwaTteneHo
06e3XnpMBaoT NyTEM NPOTMPKM NPeaHa3HaYeHHbIMY ANA 3TUX Lenen cocTaBamu.

6.3.12.7 CoeguHutenbHble petanu ¢ 3H, nocraBnsieMble M3roTOBUTENEM B WHOVBUAOYaIbHOW
repMeTUYHOW yNakoBKe, BCKPbIBAEMOW HEMOCPEACTBEHHO nepen cOopKomr, 06e3KnpMBaHui0 He NOABEpPraloT,
€Cnn MHoe He yKa3aHO B peKkoMeHAaUnsX U3roToBuTens.

6.3.12.8 ObGe3xvpumBaHue cBapmBaeMbIX NOBEPXHOCTEN Nepef CBapKOW MPOBOASAT YNCTON BETOLUbLIO,
NPONUTaHHOW 3TUMOBBLIM CMUPTOM C KOHLEHTpauuen He MeHee, 4eM 95%, nubo ¢ MOMOLLbIO crneuunansHO
npeaHasHayYeHHbIX Anst 3TUX Lenen CnupToBbIX candeTok.

Mpn oGeaxupuBaHum crnegyeT n3deraTb NonagaHus rpsisv C HE3aYULLLEHHbIX MOBEPXHOCTEN B 30HY
cBapku. B cnyyae npumeHeHus 3TUNOBOro CnupTa €ro KOMMYecTBO criefyeT npuHMMaTtbh Takum obpasom,
4TO6bI BETOLWb ObINa crnerka BraxxHown.

6.3.12.9 lMapameTpbl peXMMOB CBapku yCTaHaBMMBalOT HA CBapOYHOM annapaTte B 3aBUCMMOCTU OT
BMaa coeauHuTensHon getanu ¢ 3H, BpyYHY0 UNM cYNTbIBAsA CO LLUTPUXOBOrO KOAA UMM MarHUTHOW KapTOYKU
C noMoLblo Aatyuka. [Nocne BknoveHUs annapaTa NpoLecc CBapku NPOXoauT B aBTOMaTUYECKOM pexXnMe.

6.3.12.10 NpwuBapky k Tpybam ceanoBbix 0OTBOAOB ¢ 3H NpoBOAAT B Takow NocrefoBaTeNbHOCTY:

- pa3mevaloT MeCTO NpuBapku Ha Tpybe;

- MOBEPXHOCTb TPyObl B MECTE MPUBAPKM 3a4MLLAl0T, @ 3aTeM 00E3KMPUBALOT;

- NpuBapMBaemMyl NOBEPXHOCTb CeanoBoro oteoga ¢ 3H, ecnu OH MocTaBnsieTcs M3roTOBUTENEM B
repMeTM4yHON WHOUBMAYANbHOW YNaKkoBKE, HE 00Ee3XUPUBAIOT, €CM MHOE He YKal3aHO B AOKYMEHTaLuu
NpeanpUaTUS-M3roToBUTENS;

- OTBOA YCTaHaBMMBalT Ha Tpyby W nNPUKPENnsaT K HEW C MOMOLb0  (PUKCUPYHOLLLErO
npucnocobnexHns (nosmumoHepa);

- NOAKMYalT K CBAapO4YHOMY annapaTy U NPOBOASAT CBapKY;

- NOCIe oXnaxaeHns coeguHeHus Yepes naTpybok ceanosoro oteoga ¢ 3H NpoBoAAT KpaTKOCPOUHYHO
OnNpeccoBKy B LIeNsax NpoBepky kKadecTBa CBapHOro COeAUHEHWS;

- B Cfy4ae Ka4yeCTBEHHOro coeaunHeHust ceanoBoro oteoda ¢ 3H ¢ noBepxHocTbio Tpybbl NpoBOAAT
dpe3epoBaHMe ee CTEHKM AN COEANHEHUSI BHYTPEHHMX NOMOCTEN OTBOAA U TPYObI.

6.3.13 TpyObl co CTPYKTYpMpOBaHHOM cTeHkon anameTpom 800 MM 1 6onee MOryT UMeTb BCTPOEHHbIE
3H. B 3aBucumoctn oT amameTtpa Tpyb moryT ObiTb ogHa 3H, nopgkniodaemas K OQHOMY CBapO4YHOMY
annaparty, unu aBe HesaBucumble 3H, Npyu 3TOM MCNONb3yT ABa CBApOYHbIX annapaTta (ansa kaxgon 3H
otgensHo). Ona Tpy6 avamerpom 2600 MM v Bbiwe OONyckaeTcs MPUMMEHeHMe Tpex BCTPOeHHbix 3H,
NnoaKnoyaemMbIX K TPEM CBAPOYHbBIM annapartam COOTBETCTBEHHO.

6.3.13.1 Ceapky Tpy6 ¢ 3H npoBoasT B crieytoLLem nopsigke:

- NoAroToBka TpyO, BKIOYAA OYMCTKY OT BO3MOXHBIX 3arpa3HEHUI, CHATUE 3alUMTHOW nneHkn ¢ 3H u
obe3xupusaHue;

- YyCTpaHeHne BO3MOXHOW OBanbHOCTU TPy6 C MOMOLLLI0 MEXaHU4YEeCKUX WU MApPaBINYECKMX
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CKpYrnsioLmux npucnocobneHun;

- noarotoBkKy pacTtpyba ¢ 3H n TpybHoro koHLa (NnoBTOpHOE 0bezxmpuBaHue Npu Heo6xoaMMOCTK);

- CTblkOBKa pactpyba un TpyObHOro KoHua, BKNOYas YCTAHOBKY CTSDKHOIO YCTPOWCTBA U BHYTPEHHEro
pacnopHOro KonbLa, dgukcaumio 6e3 HanpshkeHns CoeaMHeHNs cBapuBaeMbIx Tpy6 Jo ynopa;

- NOAKIMOYEHNE KOHTAKTOB pacTpyba ¢ 3H k ceapoyHoMy(bIM) annapaTy(am);

- BBOA NapaMeTpoB NpeaBapuTENbHOIO HarpeBa;

- KOHTPOJb NAapaMeTPOB NpeABapUTENBHOIO HarpeBa;

- NpeaBapuTEnbHbIN Harpes;

KOHTPOMb OKOHYaHWs npouecca npeaBapuTenbHOro HarpeBsa;
BBOJ, OCHOBHbIX MapaMeTpoB CBapKy;

KOHTPOISb MapaMeTpOB CBapKM;

npouecc CBapku;

- KOHTPOIb 1 3aNUCb BPEMEHW OXNaXaeHus.

6.3.13.2 Npun noctynneHuun Tpyd Ha NNoLwaaky cneayeT NpeaBapuUTENsHO NPOBECTU 3aMepbl JOMYCKOB
OnameTpoB pacTpyboB u TpyOHbIX koHUOB Tpyb. [OAna obnerdyeHuss cOOpkM coeauHeHuss OONYyCK Mo
BHYTpPEHHEMY OuameTpy pactpyba Tpybbl OormkeH ObiTb Gonblie gonycka AnameTpa TpyOHOro KoHua
npucoeguHsieMmon TpyObl.

6.3.13.3 Cbopky Tpyb6 mpoBOOsAT COOCHO Apyr ¢ apyrom. Npu cbopke coeanHeHus pactpyb OormkeH
ObITb pacnonoxeH ¢ y4eToMm obecneveHnss ceBobogHoro goctyna K BbiBogam 3H, koTopble pacnonaratoT B
ropu3oHTanbHOM nnockoctu. Mpu aTtom cregyeT obpaTuTe BHUMaHWe, 4YTOObI pacTpyd npucoeanHsemown
Tpybbl Takke obecneynBan ropM3oHTanbLHOE pacnonoxeHue Bbisogos 3H.

6.3.13.4 CtbikoBKa pacTtpyba u TpybHOro KoHLa BbINOHAETCH C NPUMEHEHNEM OBYX PYy4YHbIX nebenok
UNN CTSXKHBIX PEMHEN, PacnoNOXEHHbIX Ha MPOTMBOMOMOXHbBIX CTOPOHAX OT MecTa COeAuHEeHusl, YTobbl
MakCUMarbHO MCKIMYUTE BO3MOXHOCTb NMepekoca Npu CouNeHeHnn, NpuBOAsALLEro K nospexaeHuto 3H, a
Takke ONns ynpoweHus CTbIKOBKM TpyB. TpyOHbIN KOHeL JOMKeH paBHOMEPHO U NlaBHO BXOAUTb B pacTpyb
Ao yrnopa.

6.3.13.5 [Ins npnaaHns XecTKoCTN TPYOHOMY KOHLYY B MpOLIecce CBapku yCTaHaBNMBAKOT BHYTPEHHEE
pacrnopHOE KOoJbLO, KOTOPOE AOIMKHO OblTb pacnonoXeHo B TPyOHOM KOHLe Ha paccTosiHuM okono 20 Mm oT
ero Topua.

6.3.13.6 lNepBas Tpyba, C KOTOPOW HAYMHAETCA MOHTaX, AOMKHaA ObiTb HaOEXHO 3akpernneHa BO
n3bexaHne ee NpPoOoNbLHOIO MepeMeLLEeHNst NMpu CTbIKOBKe. B mpouecce cBapku Tpyb cnegyet UCKMOYNTb
BO3MOXHOCTb MX NepeMelleHunss (CKaTbiBaHWE) NyTeM YCTaHOBKM OOKOBbLIX MPOTUBOOTKATHBLIX KOHCTPYKLUIA
U YaCTUYHOW 3aCbIMNKu.

6.3.13.7 B npouecce cBapku Heobxoammo cneguTb 3a paboTon CBapoOuYHbIX annapaTtoB U He
gonyckatb UX BblkMoYeHUda. B cnyyae npekpalleHms paboTbl O4HOMO U3 CBApOYHbIX annapaToB crnegyer
NPUHYOUTENBHO OCTAHOBUTL OCTarbHbIE annapathl, 4OXAATbCSA NMOMIHOrO OXNaXa4eHUA CBapMBaeMbIX KOHLIOB
1 NOBTOPUTb NPOLLECC CBAPKM.

6.3.13.8 B cepeamHe npouecca cBapkv NPOBOAAT NOATSHKKY CTSXHOIO YCTPOMCTBA.

6.3.13.9 PacnopHoe Komnbuo U CTSXKHOE YCTPOWCTBO YAansoT Mocne MofIHOro OCTbIBaHWS CBApHOro
COEOUHEHUS.

6.3.14 OKCTPY3VMOHHYIO CBapKy [JOMYyCKAeTCs BbIMNOMHATL C WUCMOMb30BaHWEM MPUCALOYHOTO
NnonMMepHOro marepuana, uMmerolero opmy MpyTka WM rpadyrn, B PyYHOM MIM MOSlyaBTOMATUYECKOM
pexuMme. Mopsaok BeiNONHeEHUst paboT Npy aKCTPY3NOHHOW cBapke BbibupatoT no MOCT P 56155.

6.3.15 OKCTPY3nOHHYI0 CBapKy MPOBOOAT Ha CBApOYHOM 0b6opyaoBaHuu, cooTBeTcTBytowemy FOCT
EN 13705.

6.3.16 Tpybbl CO CTPYKTYpUPOBaHHOW CTEHKOW Tuna A C KOSbLEBBIMU UMW CriMpanbHbIMU MOSMbIMU
CEeKLMAMM [0MyCKaeTCs COEAUHSATb C MOMOLLbIO 3KCTPY3MOHHOM CBapku Npu npoBapKe CTbika MO BCEW
BbICOTE MpOUNSa unu ¢ nomowpio MydT. MydTy HagesawT Ha TpyOy CHapyXu, HaaBUralwT Ha MeCTO
COeIHEHUS N MPOBApPUBAIOT MO KOHLAM 3KCTPY3UOHHOW CBaPKOMW.

6.3.17 OO0ecnevyeHne TpebyemMoOro ypoOBHSI KayecTBa NPW CTPOUTENBCTBE W PEKOHCTPYKLUU
TpyOONPOBOAOB C UCMOSbL30BAHNEM MONMMEPHBLIX TPYD BKIOYaET psg MeEpPONpPUATUI, BbIMOSIHEHME KOTOPbIX
HeobX04MMO U JOCTaTOYHO A1 CUCTEMHOTO PELLEHWUSI BOMPOCOB KOHTPOTS.

K MOHTaxy MW cBapke HapyXHbIX CWUCTEM BOAOCHaOXEHWst W KaHanusauunm w3 MNONIMMEPHbIX
mMaTtepuanoB MOXET ObiTb JONyLeH TOMbKO OOy4YeHHbI nepcoHan. O6yyeHuMe [OMMKHO NPOBOAUTLCS
KOMMETEHTHbLIMW OpraHu3auuamu, OonyLweHHbIMM B YCTAHOBMEHHOM NOPSiAKe opraHamMu rocyfapcTBeHHOM
BMacTu Wnu onepatopom TpybonpoBoAa Kk opraHv3aunm y4ebHbIX KypCOB M Bbigaye MOEeHTUUKALNOHHbIX
kapT no FOCT P NCO 12176-3.

Mpumevanne - OnepaTop TpybonpoBoda - opraHu3auumsi, OCYLLECTBMSAOWAS CTPOUTENbCTBO MMM
aKkcnnyaTauuio Tpybonpososa.

6.3.18 Tlpu cTpouTenbcTBe TpPyOOMNPOBOAOB MCMOMbL3YHOT BcrnomMoraTenbHoe ob6opygoBaHve u
nHctpyment no FOCT P NCO 12176-1, TOCT P NCO 12176-2 u TOCT EN 13705.

CeapoyHoe obopygoBaHue [OMKHO OblTb B TEXHUYECKM WCMPABHOM COCTOSHUM W UMETb
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CBMOETENbLCTBO O  €XerogHOM  TexXHWYeckoM  OBCnyxuBaHWW, NPOBOAUMOM  WUCKMIOYMTENBHO B
aBTOPM30BaAHHbIX CEPBUCHbIX LIEHTPaXx.

6.3.19 BusyanbHbli KOHTPOIb CBApHbIX COeAMHEHU cnedyeT npoBoauTb no tabnuuam 1-5 FTOCT P
54792-2011 B COOTBETCTBMU C BUOOM CBapKu.

lMpaBuna npoBedeHUs Bu3yaribHOW OLEHKM KadecTBa rpata Mnocfne ero yganeHvusi npeacraBreHbl B
npunoxexHun U.

Mo cormacoBaHWiO C  3aKa3ynMkoM  [JOMYyCKAaeTCs  MPUMEHSTb  OOMOSHWUTENbHbIE  MEeToabl
HepaspyLualLero KOHTponsi (PEeHTreHOBCKMI paguorpaguyeckmin KOHTPOMb, YrbTPa3ByKOBOW KOHTPOSb,
KOHTPOIb BbICOKMM HarpsiXeHUeMm).

6.3.20 KoHTpornbHble M OONYCKHbIE CTbIKM CBApHbIX COEAUHEHWUM MONUMEPHbIX TPYO BbLINOMHSOTCS
MOHTa)XHOW OpraHm3aumen no COrnacoBaHMI0 C 3aKa3ynkom WM Hag30PHbIMW OpraHaMu B YCTaHOBMEHHOM
3akoHogartenbcTBe nopsgke. CBapKy [AOOMYCKHbIX COEAMHEHVM paspellaeTcsi COBMeLlaTtb CO CBapKon
NPOBHBLIX CTHIKOB, BbINOMHAEMbIX NPU ONTUMMU3ALUN OCHOBHbLIX MapaMeTpPoB TEXHOMOMMYECKOro npoiecca
CBapKMW.

CnctemaTU4eCKMn OnepauMOHHbIN KOHTPONb KayecTBa COOPKM M CBaApKM COEOUHEHUA MONMMEPHbIX
TpyO M MOHTaxa B LESIOM NpOBOAWUTCS Ha BCEM MPOTSKEHUN CTPOUTENBbCTBA OTBETCTBEHHLIMU NMLAMU
CTPOUTENBHON OpraHn3auum.

6.3.21 lpu Bu3yanbHOM KOHTpONe (BHELUHEro) rpaTa, MOMYYEeHHOro OT CBapku BCTbIK TPyO C
CO3KCTPY3MOHHBIMM  CMOSIMM  Pa3fNIMYHOro LBeTa, crnegyet obpaTuTb BHMMaHWe Ha pPaBHOMEPHOCTb
pacrnpegeneHvs B rpaTe CIOEB pa3fUM4YHOro LBeTa No BceMy nepumeTtpy Tpybbl. Mpu HepaBHOMEPHOM
pacnpegeneHun unu 4acTU4HOM OTCYTCTBMM OHOrO M3 LBETHbIX CrOEB B rpaTe CBapHOe coeAnHeHue
OO0JMKHO BbITh MPU3HAHO HETOAHBLIM.

OueHKy kayecTBa CBapHOrO coeauHeHus Tpyb C pasHOUBETHbIMW COJKCTPY3MOHHBbIMU  CrOSMU
NPOBOAAT aHaNOMM4yHoO CoeanHeHuto Tpyb ogHoro useTa.

6.4 Kom6uHMpoBaHHbIe coeanHeHust TPy

6.4.1 CoeanHeHune Tpyd CO CTPYKTYPUPOBAHHOW CTEHKOWM AOMYyCKaeTCsl MPOBOAUTE KOMOMHMPOBAHHBLIM
cnocobom, coveTasi 3KCTPY3MOHHYHO CBapKy C nocreaytoLllen AoNoNHUTENbHON repMeTm3aunen coeguHeHmns
¢ nomoubto TYM mnm TYJI.

6.4.2 [na npoBedeHus tepmoycagkm TYM NpuMeHAT rasoBO3gyLUHYIO FOpeniky C KrnamnaHom Wu
perynupoBOYHbIM BEHTUIEM UHXEKTOPHOrO TUNa.

6.4.3 CBapoyHble paboTbl MOryT NPOBOAMTLCA NPU TEMMNEpaType OKpYXXaloLLero Bo3gyxa B gmana3oHe
ot 5 go 40°C. [Inga npoBegeHns paboT B MHOM AMana3oHe TemnepaTyp cregyeT obpatutbCs K NpeanpusaTmio
- M3roToBUTENO TPpYO ANa NonyyYeHnst 0COObIX MHCTPYKLMNA.

6.4.4 MNepen cbopkor coeguHeHns TpyObl AOMKHLI MMETb OAMHAKOBYIO Temnepatypy. MecTo cBapkm
He [O/MKHO 3aBMCETb OT aTMOCKepHbIX OCagKoB, BeTpa, MbiMM M MNecka, a B NeTHee BpemMs - U OT
WHTEHCUBHOIO COJTHEYHOro M3ny4veHus. [Npu cBapke cBOOOAHbLIE KOHUbI TPy MnM nneten 3akpbiBaloT ANs
npeaoTBpaLLEHNSI BOSHUKHOBEHMWSI CKBO3HSIKOB.

6.4.5 TexHONoOrM4yecknii NpoLlecc CoOeAMHeHNs BKNoYaeT B cebsi cnegytowmne ctaguu:

- noArotoBka TPyO, BKMOYAs OYMCTKY OT BO3MOXHbIX 3arpsi3HEHUN, 3a4MCTKY CBapvBaeMbIX TOPLOB
TpyG MO BCEMYy MEPUMETPY, OYUCTKY HapPy>XHOW MoBepxHOCTM Tpy® B MecTe nocagkum TYM, a Takke
BHYTPEHHEN MOBEPXHOCTU TOPLOB 1 06e3XMPUBaHNE;

- yCTpaHeHuMe BO3MOXHOW OBaNbHOCTU TPyOG C MOMOLLUBLID MEXaHUYECKUX WM TMAPaBINYECKMX
npucnocobnenni;

- nocagka TYM Ha oauH 13 TopuoB TpyObl;

- CTbIKOBKa KOHLIOB CBapuBaeMbIxX Tpyb u nx comkcaums, Hanpumep ¢ NOMOLLBIO CTSDKHbIX PEMHEN;

- MOArOTOBKA CBApPOYHOrO 3KCTpyAepa kK paboTe, B TOM 4uMCre BKMOYEHUE, HACTpPOKKa, KOHTPOIb
TemnepaTypbl Maccbl NPUCagoYHOro Matepuarna Ha BbIXOAE M ropsyero BO3ayxa;

- KOHTPOJb Pa3MepOoB 3a30pOB NOATOTOBIIEHHbIX K CBapke TpyD u HageXHOCTN nx dmkcaumm;

- MpUxBaTKa BHELUHMMM LLBAMU COEANHSAEMbIX KOHLOB TPYO pyYHbLIM SKCTPYAEPOM;

- HaaBWXeHue, LeHTpoBka 1 ycagka TYM noa Bo3gencTBuMemM nnameHu npornaHoBOW roperiku;

- KOHTponb kadecTBa ycagku TYM;

- rpoBapka W3HyTpM 3a3opa Mexay KOHUaMW COeOMHSAEMbIX TPyO py4vHbIM SKCTPYOAEPOM C
npeaBapuTenbHbiM  CHATUEM OKCUAHOrO Crosi B MeCTax KOHTakTa pacnnaBfeHHOro npucagoyHoro
MaTepuana ¢ OCHOBHbIM MaTtepuanom;

- KOHTPOJb MPOBAPKM, MAapPKUPOBKA COEOMHEHUS C 3aMMCb0 BPEMEHW OXINaX4EHUSA CBAapHOTO LLBA.

6.4.6 lNMpouecc cBapku CTblka crniegyeT opraHM3oBaTb Takmm o6pas3om, 4YTOObl YMCIIO NepepbiBOB B
paboTe co cBapO4HbIM 3KCTPYyAEepPOM Obinno MUHUMAarbHbBIM. Mocne Kaxaoro npepbiBaHUs CBapku 6ornee yem
Ha 10 ¢ Heo6xoOMMO BKMOUYUTL IKCTPyAEp B pexum paboTbl, NPUMEPHO Ha 3 C U, HEe HanpaBmsAs Ha LUOB,
yoanuTb BblAaBreHHbIN pacnnas. B cnyyae octaHOBKKM B paboTe CBapoOYvHOro aKkCcTpyaepa Ha Bpems bonee 3
MWH HeobxoOMMO 3amMeCcTUTb NeperpeTbin NpUcagoYHbI MaTepuarn, HaXo4sAWMNCA B KaMepe nracTukauum,
HOBbIM.

6.4.7 o moHTaxa TYM HaHOCAT MeTKM OT TopuoB TpyO Ha WnpuHy, npesbiwatowyto 0,5 anvHel TYM
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(cM. pucyHok 6.1), a 3aTeM nporpeTb MNOBEPXHOCTU Tpyb6 C 06enx CTOpOH C CcoeauHAEeMbIX TOpPLIOB,
OpPUEHTUPYSACL Ha paHee HaHeCEHHYK pasMmeTKy, "MArkum" nnameHeMm ropenku ¢ Temnepatypoun ot 40 go

[

Ui

a - paccTosiHne, paBHOE NOSIOBMHE ANUHbI TYM
PucyHok 6.1 - PaameTka mecta nocagkm TYM
6.4.8 HagBmkeHne TYM n ee coBMeLLEHME COrNAacHO HaHECEHHbIM METKaM MPOBOAAT, Kak nokasaHo

Ha pucyHke 6.2. lloBepxHOCTb TpyO, Ha KOTOpyk npegnonaraetcs ycaxuBatb TYM, gorkHa ObiTb
MONHOCTbLIO cyxol u uncToi. 3aBofckon woB TYM cneagyeT pacnonaratb BBEPXY COEAUHEHNS.

PucyHok 6.2 - YctaHoBka TYM Ha coeguHEHUN Mo MeTKam
6.4.9 Ycagky TYM npoBogaT C MOMOLUBI TOPEnoK C perynupyembiM nnameHem. [Mnamsi rasosou
ropernku HeobxoaMMo OTperynupoBaTtb TakuMm obpa3som, 4Tobbl haken nnameHn umen agnvHy 25-30 cm, npu
aToM ronybas coctaBngwlwas AormkHa cocTtaBnsatb 1/3 onuHbl dpakena nnameHu, OCTanbHOW Y4acToK
dakena - xentoe nnamsa. O6paboTKy noBepxHocTM u ycagky TYM crnegyeT NpoBOAWTb XEMNTbIM y4acTKOM
dakena nnameHu ropenku. B 3aBucumocTn oT gnameTpa Tpyb AonyckaeTcsi NPYMEHsiTb HECKONbKO ropernok
OZIHOBPEMEHHO (CM. pUCYHOK 6.3).

PucyHok 6.3 - Ycagka My@Tbl C MOMOLLIbIO ABYX rOpernok

6.4.10 B npouecce ycagkum HWKHAS 30Ha nposBucaHus TYM He pgommkHa kacaTbCsa rpyHTa. Ycapaky
Heo6xoOMMO MPOBOAUTL 3a OAMH TEXHOrormdeckui npuem, 6e3 cmeweHnss TYM OTHOCMTENbHO paHee
HaHeCeHHbIX MeTok. TYM pormkHa nnoTHO npuneratb K MOBEpPXHOCTM Tpyb, 6e3 BMOUMBIX 3a30pOB U
MEeXaHMUYECKNX NMOBPEXAEHNN.

6.4.11 lMocne okoH4YaHuWsi paboTbl No ycagke TYM BbigepxuBatoT BpeMsi He MeHee 15 MUH ans
€CTEeCTBEHHOI0 OXNaXXAeHus.

6.4.12 [OonyckaeTtca BMecTto TYM npumeHate TYJ1, koTopasi npeAcTaBnsitioT COOOW OBYXCIOMHYHO
KOHCTPYKLMIO (MONMITUNEHOBast OCHOBa M TEPMONMIAaBKUIA aare3us), obnaaatoLLyto CBOMCTBOM TEPMOYCaLKH,
WUMEIOLLYIO BbICOKYHO CTOMKOCTb K Y®-U3MYyYEeHUIO U MOKPbITYI0 TEPMOMMaBKNM KMeeBbIM CNOEM C BbICOKOW
agresnemn, CTOMKOCTbIO K CABUIOBbIM AedhopMaunsam U CONPOTUBIEHNEM K OTCanBaHUIo.

6.4.13 lMoBepxHOCTM coeauHsAeMbIXx TPyO MporpeBarT B nopsigke, NpeaycMoTpeHHom 6.4.7, nocne
yero oavH M3 koHuoB TYJ1 nporpeBatoT C NOMOLLbIO ra3oBOKM ropesnkn 40 MOMEHTa pasMsardeHus Kneswero
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CNosi N MMAOTHO MPWXKUMAKT K MOAOrpeTon NOBEPXHOCTU TPyObl Bepxa COeAMHEHUS, OPUEHTUPYSAChb Ha
pas3MeTKy, Knesienca ctopoHor. Kneswasa nosepxHocTb TYJ1 gomkHa BbiTb CYXOM U YMCTON (CM. PUCYHOK
6.4). Ons ynydweHunsa cknemBaHua TYJT ¢ NOBEPXHOCTbIO TPYyObl crieyeT AOMOMHUTENBHO NpUKaTaTb NEeHTY
POMKOM.

1 - mecTO nepBoHayanbHon ukcaumm TYJT; 2 - TYI; 3 - mecTo cTbikoBkM TYJ1
PucyHok 6.4 - Cxema moHTaxa TYJ1 Ha mecTo coeanHeHms Tpyo

6.4.14 MNocne ocTbiBaHMA NpukneeHHoro koHua TYJ1 npoBogdT ee obopaymBaHue BOKPYr COEQUHEHUS
Tpy6 ¢ ob6ecneveHmem Haxnecta 150-200 Mm B BEpXHEW TOUKe M NpOBMCa B HUXKHEN Touke He Gonee 10-30
MM.

6.4.15 [1ns ycuneHusa mecTa CTbika KOHLOB TYJT NpoBOOAT MOHTaX 3aMKOBOW NMACTUHbLI (CM. PUCYHOK
6.5), nogorpeBass MECTO HanOXeHWst 3aMKOBOW MMacTuHbl Ha TYJl 1 KNeswui Cnow camow 3aMKOBOW
NNactTuHbl "MArKMM" MraMeHeM ras3oBOW FOpesnikvM, MpukaTbiBas C MOMOLLbIO CUITMKOHOBOTO ponvKa W
nobusasicb ee NonHoro npuknemsanuns kK TYJ.
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1 - Tpyba; 2 - TYJI; 3 - 3amKkoBas nnactuHa
PucyHok 6.5 - Cxema kpenneHnsi 3aMKoBOW NNacTUHbI

6.4.16 Tllocne 3akpenneHus koHUOB TYJI u oxnaxgeHus CTblka OCYLLeCTBRAKT ycaaky TYJI,
npeaBapuTenbHO NpoBepuB nonoxeHne TYJ1 OTHOCUTENBbHO paHee HaHEeCEHHbIX METOK MecTa ee MOoCaaKu.
Ycagky nNpoBOASAIT CO CTOPOHbI MPOBMCA BBEPX B CTOPOHY 3aMKOBOW MnacTuHbl. [ns Toro 4todbl He
nospeauts TYJl B npouecce ycagku, nporpeeBatb ee criegyeTr "MArkum" nrameHem rasoBoOW rOperiku,
KPYroBbIMUW HEMPEPBLIBHBIMU OBWKEHUSIMU PABHOMEPHO MO OKPY>KHOCTU NEeHTbI. B 3aBUCUMOCTM OT AnameTtpa
coeavHseMbIx TpyO AonyckaeTcsi oqHOBpeMeHHas paboTa AByms n 6onee ropenkamu.

6.4.17 Ycapgka TYJl cunTaetca 3akOHYEHHOW, €Cnv OHa MNMOTHO MpuneraeTr K MNOBEPXHOCTU
coeguHeHuss Tpyb6 no Bcew nnowaau koHtakra. lMocne okoHvaHus paboTbl Mo ycagke TYI cnepyet
BblAepXaTb BpeMsi eCTECTBEHHOro OXnaxaeHus AnuTenbHoOCTbo He MeHee 15 MUH.

6.4.18 lNpouecc cBapku coeanHeHUs TpyO pyYHbIM SKCTPYAEPOM BbIMOMHAT aHaNorMyHo npoueaype
MOHTaxa Tpyb ¢ npumeHeHnem TYM.

6.4.19 YpaneHue n3bbITOYHOrO pacrnyiiaBa NpucagovyHoOro Marepuana, BbIXOOSALEro M3-nog OrnopHbIX
NOBEPXHOCTEN CBApPOYHOW Hacagku, MPOBOAAT MOCME MOMHOro OXNaXaeHUs UHCTPYMEHTOM, MO3BOMSOLLMM
BbINOSNIHUTEL paboTy 6e3 NOBPEXAEHMNS OCHOBHOW CTEHKU TPYyObI.
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6.5 MexaHu4yeckue coeguHeHUs

6.5.1 Tpybonposoapbl U3 NONMMEPHbLIX MaTepuanos, HE COEQUHSIOLLMECS C MOMOLLBIO CBApKW, cneayet
coeauHsTb Mexay cobon MexaHuuyeckumy cnocobamy (KOMNPECCUOHHbIM, Ha pe3bbe, draHueBbiM, B
pacTpy6 1 T.n.).

6.5.2 [1na pasbeMHbIX COeQMHEHUI MONMMEpPHbIX TPYO Mexay cobon unu coeguHeHnst ¢ Tpydoamm mn3
MeTannMyeckmx MaTepuarnoB MCNonb3ylT draHueBble coegmHeHns. MeTannunyeckne gnaHubl MOryT ObITb
BCTPOEHbI B NONMMEPHY0 BTYIKY UM CBOOOAHO Ha4eBaTbCH Ha cneumanbHyo BTYNKY nog craHed.

6.5.2.1 BTynku coeauHsT ¢ Tpybamm cBapkon BCTbIK UM C nomouibto Myt ¢ 3H. lMpu atom
NMPUMEHSIOT CBapOYHble YCTPOWCTBA, OCHALUEHHble MPUCNOCOBNEHNAMU ANs LEHTPOBKM M 3akpenneHus
BTYIOK.

6.5.2.2 Cbopky K cBapky BTynok nop dnaHupl ¢ Tpybamu cnegyeTr nNpoBOAUTb B YCIOBUSIX
mMacTtepckux. [1pun aTom BTYnKy NnpuBapusaroT K natpybky anuHon He meHee 0,6-1,0 M.

6.5.2.3 MNepea npuBapkow rotoBoro ysna (BTynka-natpybok) unu oTAeNbHOW BTYNKM nof draHew K
Tpybe Ha 3amblkalolwem yvactke TpybonpoBoga Heob6xooumo npeABapuTeNnbHO HageTb Ha Tpyoy
cBoboaHbIV chnaHel,.

6.5.2.4 Mpu cbopke dnaHUeBbIX COEAMHEHUN 3aTsbkKy OONTOB NPOBOASIT NMOOYepenHo, 3aBUHYMBAS
NMPOTUBOMOSOXHO PAaCMOSIOXKEHHbIE TAWKNM TAapUPOBaHHBIM MU OMHAMOMETPUYECKMM KIOYOM C YCUIMEM
pernamMeHTUpPOBaHHbIM TEXHOMOrMYeckon KapTow. [ankm 6GOoNnToB pacnonaraldT Ha OOHOW CTOpPOHE
dhnaHLeBoro coegnHeHus.

6.5.3 CoeguHeHune Tpyb BpacTpyb C pe3nHOBbLIM YNIOTHUTENbHLIM KOMbLIOM NMPUMEHSIOT Ans Tpy6 uns
HMBX, MNMBX-O unu co CTPYyKTYpUPOBaHHOW CTEHKOW. [[epMeTUYHOCTb COeAMHEHWs AOoCTUraeTcs 3a cuet
CXKaTusl pPEe3nHOBOro KonbLa Mexay CTeHkamu pactpyba u TpybHbIM KOHUOM Tpybbl. PesunHoBoe
YANOTHUTENBHOE KOMbLO CO CheunanbHbIM NOMMMEpPHbIM BKagpiem unu 6e3 Hero no3sonsiet 4acTU4HO
KOMMNeHCMpoBaTb HECOBNaAeHNe OCeN COEANHSIEMbIX YacTeN.

6.5.3.1 [Insa nckntodeHus pasbeguHeHuns Tpyb pasmewatot pacTpyb HaBCcTpeydy NOTOKY XXUAKOCTU.

6.5.3.2 [ns wuckniodeHuss HepaBHOMEPHOW Oedopmauun YNnoTHSAWEro konbua cobnwogatoT
COOCHOCTb COCTaBHbIX y4acTKoB TpybonpoBoga Takum obpas3om, 4ToObl UCKPMBIEHHOCTb OCKM Obifna He
Gonee TONWWMHbI CTEHKM TPYObI HA KaxXabIvi METP ANuHbl Tpybonposoaa.

6.5.3.3 [na UCKMOYEHMS MOBPEXAEHUS U NEPEKPYYMBaHUA YNNOTHUTENBHOIO Kombua Heobxoanmo
NPUMMEHATb crneuuanbHble cMasku. [lonyckaeTcsi NpUMEHEHWe CMmasoK, K KOoTopbiM Martepuan Tpyb wu
YMNOTHUTENbHbLIX ~ KOMeL, SABMASEeTCA  XUMWUYEecKM CTOMKuM. [lpumeHeHue CcMas3oK, copepkaliux
HedTenpoayKTbl, He AoMnycKaeTcs.

6.5.3.4 [Ona obneryeHns moHTaxa Tpybonposogos u3 HIMNBX un MNBX-O nocne obpesaHusa TpyObl
CHMMaIOT dhacky nog yrnom 15° ¢ TpybHOro koHua Tpyobl.

6.5.3.5 T[lepen cbGopkon TpybonpoBoga HEOOGXOAMMO OYUCTUTH OT BO3MOXHbBIX 3arps3HEHUi
YANOTHUTENbHOE KOIMbLO, BHYTPEHHIOW 4YacTb pacTpyba u TpyOHbIA KOHeL TpyObl, MOCMEe 4ero HaHecTu
CMa3Ky Ha TpybHbIN koHel Tpybbl (coegnHuTensHowm aeTtanu). TpybHbIN KOHew TpyObl cnegyeT NOMeCcTUThb B
pacTtpy® po ynopa, 3a uckntodeHvem Tpyo na HMBX (B TOM 4ncrne co CTPYKTYPUPOBAHHOW CTEHKOW) ©
MBX-O, npyu coegnHeHNN KOTOPbIX PEKOMEHAYETCA COXpaHATb 3a3op B 9-11 MM mexay TpyOHbIM KOHLOM
TpyObl M ynopoM B pacTpybe, B LIENsX KOMMNEHcauuu U3MEHEHWst ONUHbI, BO3HMKAKLWEN B pesynbrarte
TemnepaTypHbIX BO3AENCTBUN.

6.5.3.6 TpyOHble KOHLbI COEQUHUTENBHBIX AeTanen noMeLlatT B pacTpyd Jo yrnopa, 3a UCKIIoYEeHNEM
aetanen n3 HMBX n MNBX-O, koTopble pa3meLLaTcs ¢ y4eTOM TeMnepaTypHOro 3asopa.

6.5.3.7 COOpKy pacTpyOHbIX COEOUHEHUA OCYLLECTBASAT BPYYHYHO WAM C  UCMNOMb30BaHMEM
MOHTaXHbIX npucnocobneHun. MNMpaBunbHOCTb COOPKN COEOAMHEHWNS U YCTAHOBKM YNMAOTHUTENbBHOMO Komnbua
npoBepstoT Wynom TonwmHon 0,5 MM B yeTbipex AvamMeTparnbHO MPOTUBOMOMOXHBIX TOYKax MONEepeyHoro
ceyeHus Tpybonposoaa.

6.5.3.8 COopKy pacTpybHbIX COeQuUHEHWU cneayeT NPOoBOAUTL NPU TEMMEpAType HapPY)XKHOro BO3ayxa
He Hwke MuHyc 10°C. N3BnekaemMble yNnoTHUTENbHbIE KOMbLIA OO Havana MOHTaXa [AOMKHbl HAaX0OUTbLCA B
TENsIOM NoMeLLEHUN.

6.5.3.9 MNMpucoeauHeHne pactpyba NnonMMmepHon Tpyobl K TPYOHOMY KOHLLY YyryHHOW TpyObl 1 TpyOHOro
KOHUa nonumepHowm Tpybbl K pacTpyOy 4YyryHHOW TpyObl OCYLLECTBISIETCS C MOMOLLbIO COEANHUTENBHOW
aeTtanu nHaMeugyanbHow pa3paboTKu, U3rOTOBMEHHONW B 3aBOACKMX YCINOBUSIX.

6.5.4 MoHTax TpybONpoBOAOB C MPUMEHEHMEM KOMIMPECCUOHHbLIX COEOUMHUTENbHBLIX AeTanew
NPOBOASAT B Crieayowem nopsigke:

- 3aKpyrnsoT KPOMKM TpyD, obpesaHHbIX NO4 NPSIMbIM YIIIOM;

- 0CnabnsoT ravky-KpbIWKy Ha Tpu-yeTblpe BUTKa pe3bbbl, HE CHUMasd C COeOUHUTENbHOW AeTanu;
ONns MOHTaxa Tpybbl AvameTpom 63-110 MM C OBanbHOCTbLIO AOMYCKAETCA CHATb Fanky 1 0GXUMHOE KOMbLO;

- BBOAAT TpyOy B OUTMHI 4O BHYTPEHHUX OrpaHudunTenen (unu go ynopa);

- 3aKpy4MBatoT raniKy-KpbIlKy 0O HeobXoauMMmown cTeneHu 3aTskkn. [Ona Tpy6 anametpom 50-110 mm
NCNOMb3YIT KOMMPECCUOHHBIN KIHOY UM aHanorm4yHoe npncnocobneHne Ans nomnHoro 3aTarMBaHus ranku.

6.54.1 [na coeguHeHuss C MeTannuyeckon TpyboW MPUMEHSIOT NEepexoaHyd KOMMPECCUOHHYIO
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CoeauHUTENbHYI0 AeTanb ¢ pe3bbon Ha MeTannMyeckom KoHue. [Ina co3gaHus repMeTUdHOCTM Ha pesbby
npeaBapuTensHo HamatbiBaoT ®YM-neHTy. [Ipyron KOHeL, COeaUHSAIOT C NONUITUIEHOBOW Tpybow cornacHo
6.5.4.

6.5.5 TlonuvepHble TPyObl C pasbEMHbIMU pPe3b0OBbIMM  COEOUHEHUSMWU MPUMEHSAIOT AN
obycTponcTBa OypoOBbIX CKBaXkMH [Afsi BOOOCHAOXeHUsl, a Takke MpM BOCCTAHOBNEHMM Oe3HanopHbIX
TpybonpoBoaos. [JaHHble TpyObl, Kak NpaBuio, UMEKT LMIMHOPUYECKYIO TpaneLenaansHyo pe3bby u MoryT
ObITb COEAMHEHBI YeThIPbMSA cnocobamu:

- C MOMOLLBIO cneumanbHbIX MydT, BHYTPU KOTOPbIX €CTb pe3bba, a Tpyba umeeT BHELIHWE Hapesbl.
Tpy6bl NPUKPYYMBAIOT C OBYX CTOPOH MYdThl;

- C NOMOLLbLID My(Thl, MMEIOLLEN BHELIHIOW pe3bby M pasmellaeMon BHYTPU COeaUHSEeMbIX Tpyo,
NUMEILNX BHYTPEHHIO pe3bBy (HMMnenbHbl cnocob);

- pacTpybHbIM pe3bboBbIM COEAMHEHMEM, MPU KOTOPOM OOMH KOHeL, TpyObl umeeT HebonbLlioe
pacwmpeHue - pactpyb, B KOTOpOM Hape3aHa pe3bba, a y Apyroro KoHLa - BHeLHASA pe3bba;

- pe3bboBbIM COoeanHEHMEM, MPU KOTOPOM OAMH KOHel, TpyObl MMeeT HapyxXHylo pe3bly, a apyrou -
BHYTPEHHIOK, BbIMNOMHEHHbIE C MECTHbIM YTOHEHWEM CTEHKM TakMMm 0bpas3om, 4TO MOCMe CBUHYMBaHUSA
COEOUHEHUNS HE MPOUCXOAMT MECTHOIO YBENMYEHUSA HAPY>KHOTO UMK 3aY)XEHUs1 BHYTPEHHEro ANaMeTpoB.

6.5.6 Pe3bboBble coeguHEHUs MONMMITUNEHOBLIX TPYO CO CTPYKTYpUPOBaHHOW CTeHKOW Tuna A c
KOMbLEBBbIMW WX CNUPanbHbIMK NOSbIMU CEKUMAMM NMPOBOAST Ha MpsAMbIX yyacTkax. [1oaroToBneHHble K
CcoeauHeHn0 TPyObl COBMELLAIOT TOpLaMu Tak, YToObl Ha4ano 3axo4a Hapy>XHOW N BHYTPEHHEW pe3bboBbIX
yacTten coBnaganu.

6.5.6.1 TpyObl CBMHYMBAIOT C MOMOLLBID CAMO3ATSHKHOM MNETNU OO MOJSIHOIO CMbIKaHMS TOPLIOB.
Yyactok TpybonpoBoda, K KOTOPOMY MPOBOAST CTbIKOBKY, (DMKCUPYIOT, WUCKMOYass BO3MOXHOCTb
nNpoBOpaYMBaHns, NPOAONBEHOrO UNN MONEPEYHOrO CMELLEHNS.

6.5.6.2 Nocne cBnHYMBaHMSA TPyO NPOBOAST repmMeTU3aunio CTbIKOB OQHUM 13 CreayoLmx cnocobos:

- C NOMOLLIbIO TEPMOYCaXMBaLOLLLEro KOMMnekTa, cocrosiero u3 TYJ1 n agre3nBHON NeHThI;

- C NOMOLLbIO TEPMOYCaXMBaIOLLEro KOMMMEKTa U NPOBapPKN BHYTPEHHETO CTblKa PYYHbIM 3KCTPYyOAEepOM
(ans Tpy6 anametpom cebiwe 1000 mm);

- METOZOM MPOBAPKN HAPYXXHOIO U BHYTPEHHETO CTLIKOB PYYHbIM 3KCTPYAEPOM (ans Tpyd anameTpom
cbiwe 1000 mm);

- METOAOM MPOBAPKN HapYXHOTO CTblka Py4YHbIM 3KCTpydepom (ans Tpyb gnametpom meHee 1000
MM).

6.5.7 NepmeTn4HOCTL pe3bboBoro coeanHeHns Tpyb na HINBX gomkHa 6biTb 0becneyeHa ¢ NOMOLLbHO
YANOTHUTENBHOIO PE3NHOBOIO KOMbLA.

6.5.8 CoeagnHeHve nonumepHsbix Tpy6 ¢ Tpybamu u3 gpyrnx matepuanos NpoBOAAT C NPUMEHEHUEM
coeauHUTENbHONM AeTanu, umerowen Ha koHue dnaHed, B pactpyb cornacHo 6.5.3.9, cBepTHbIMM MydTamm
unn Yyepes Konogewy, (kamepy).

6.5.9 [Ina coeanMHeHns HamopHbIX NOMMATUINEHOBLIX TPY6ONpoBOOOB CO CTanbHbIMKM TPyboNpoBoaaMu
JOonycKaeTcs UCMOomb30BaTbh HepasbeMHbIE COEAUHUTENbHbIE AeTann "NonuaTuneH-cTans".

6.6 CkneunBaHue Tpy6

6.6.1 Tpy6bl u3 HIMNBX gonyckaeTcs ckneuBaTb mMexay CoOOM U C COeQMHUTENbHLIMU AeTansMu u3
HIMBX BpacTpyb (BHaxnecT).

6.6.2 CkneuBaemble MOBEPXHOCTU AOIDKHbI MPOXOAMTb CreuuanbHyl MexaHudeckyto obpaboTky,
ObITb 06E3KNPEHDbI U NOKPLIThI KIeeMm.

6.6.3 CocTtaB knea pomkeH obecneuyuBatb aaresvo K martepuany TpybonpoBoga u Tpebyemytro
NPOYHOCTb COEANHEHMS.

6.6.4 CkneuBanue Tpyo6 u3 HIIBX mexpgy cobonm u c coegnHuTenbHbiMM peTanamu ud HIIBX
HeobxoOuMMO NPOBOAMTbL B TOYHOM COOTBETCTBUM C TPeOOBaAHUSMW WHCTPYKUMW, MNpPenoCTaBrsieMom
3aBOJOM-U3rOTOBUTENEM UMM NMOCTABLUMKOM TPy6. B MHCTPYKUUKN C yYETOM KOHKPETHOW KOHCUCTEHLUN KIes
OOIMKHbI ObITb yKasaHbl: OOMYCTUMble 3a30pbl MEXAY COMpAraeMbiMU MpPU CKNEMBAHUU BHYTPEHHUMM
NMOBEPXHOCTAMU PacTpyboB U HAPY>XHBIMU MOBEPXHOCTAMU TPYOHbIX KOHLIOB; TEXHOJOrMYECKME MPOLECCHI
3aLUKypUBaHNS U 0BEKMPUBAHNSA YKa3aHHbLIX MOBEPXHOCTEW; MPUEMbl HaHECEHMS Ha HUX Knesi; BpeMms
TEXHOMOrMYECKMX May3 N OTBEPXOEHUS OO MPUMOXEHUS MOHTaXHOW U UCMbITAaTENbHOW (rMapaBriMyeckoin)
Harpy3ok ¢ y4eTOM TemnepaTypHbIX U BNaXXHOCTHbLIX hakTOpPOB.

6.7 NMpoknagka Tpy60onpoBoJoB

6.7.1 lNMpoknagky ceTen BOAOCHAOGXEHUS M BOOOOTBEAEHMS CriedyeT BbIMOMHSATb B COOTBETCTBUM C
TpebosaHuamm CI145.13330, CIN 48.13330, CI 129.13330 1 CIN 249.1325800.

6.7.2 3emnsAHbIe paboThbl

6.7.2.1 YcTponcTBo OCHOBaHuA nod TpybonpoBoa v MeTodbl pa3paboTku TpaHLen ycTaHaBnmBawT B
NMpoeKkTe B 3aBMCMMOCTU OT HasHadeHus M guameTtpa TpybonpoBoga, reoTEXHUYECKMX XapakTepUCTMK
rPYHTOB, pernbeda MeCTHOCTUN N TEXHUKO-IKOHOMUYECKUX NoKasaTenemn, NpUMeHsemMblX MeXaHU3MOB.

Mpu BbIBOpE TMNa ocHoBaHuA nNoa TpybonpoBoa cneayeT yuntbiBaTh TpebosaHusa CI22.13330.
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6.7.2.2 B CcTeCHeHHbIX YCMOBUAX TOPOACKOW 3acCTpPOMKM BO3BOASAT TpaHLIEM W KOTNOBaHbl C
BEPTUKanNbHbIMW CTeHkamun. [ns npegoTeBpalleHns OBpylIeHUs BepTuKanbHbIX CTEHOK Heobxoaumo
ycTpaumBaTb UX BPEMEHHOE KpernreHune.

6.7.2.3 MuHMUManbHy0 WWUPUHY TpaHLWEN C BepTUKANbHbIMW CTEHKaMW MNPUHMMAlOT He MeHee
HapyxHoro Auametpa Tpybonposoga (B ceTy) nmoc 0,2 M C KaXdow CTOPOHbI, NpW HeobxoaumocTu
nepeaBwKeHns Nogen B NPOCTPAHCTBE Mexay TPyOor 1 CTeHKon TpaHwewn - He meHee 0,6 m. [JonyckaeTtcs
WMPWMHY TpaHLen HasHavaTb paBHOM AuameTpy Tpybonposoga nnoc 0,05 M, npu 3TOM 3achInkKy
NpocTpaHCTBa Mexay Tpybor u CTEHKOW TpaHLewn crnefyeTt BbIMONHATb NecYaHbIM UMM MHbIM TPYHTOM 6e3
KaMEHUCTbIX BKMOYeHUn 6e3 nocnegylowero ynioTHEHUS, HO C 00A3aTenbHbIM YCTPOWCTBOM 3aLUTHOMO
cnos cornacHo 6.7.2.8.

6.7.2.4 [Ina cbopku coeguHeHui TpybonNpoBOAOB B TpaHLIeAX npegycMaTpuBatoT NpUsMKKY, pasMmepsl
KOTOpbIX BblBMpalT B 3aBUCUMMOCTM OT BMAa, TUNa M AuvameTtpa npoknagbiBaeMbix Tpyd u obecneveHuns
6esonacHoCcTW Npu npoBeaeHnn paborT.

6.7.2.5 MeToabl 3acbiNkv W YNAOTHEHWUS TPYHTOB 3acbifku, a Takke MpUMEHseMble Mpu 3TOM
MeXaHWU3Mbl ONpeaenstTCa NPOEKTOM 1 AOMKHbI obecnevmBaTb COXpaHHOCTb TPY6, UCKNoYas BO3MOXHOCTb
UX CMeLLeHuns.

CteneHb yNNoOTHEHWs TpyHTa YCTaHaBNMBaKOT B 3aBUCUMOCTM OT Ha3HayeHus u guamertpa
Tpybonpoeoaa.

Cxema 3achblInku TpaHLlen npeacTaBreHa Ha pucyHke 6.6.

6.7.2.6 Mogbueky nasyx mexay TpyOol u OHOM TpaHLUEeWN BbINOMHST OOHOBPEMEHHO C ABYX CTOPOH
PYyYHbIM HEMEXaHU3MPOBAHHBIM MHCTPYMEHTOM.

6.7.2.7 3acbinky cBODOAHOrO MPOCTPAHCTBA Mexay TPybon W CTEeHKOM TpaHweu npoBoadAT
OQHOBPEMEHHO C ABYX CTOPOH paBHbiMu cnosmu (tonwwmHom ot 0,1 go 0,25 m) ¢ ynnoTHeHnem rpyHTa
PYYHbIM HEMEXaHU3MPOBaHHbIM U (MNKN) MEXaHW3MPOBAHHLIM MHCTPYMEHTOM A0 CTEMNEHU YNNOTHEHWUS He
Hwke 0,92. BbicoTa 3acbinkyM TpaHwen AoSkHa OblTb HE MEHee BbICOThbl 3aLUUTHOrO Criosi Hag Bepxom
TPYyObI.

6.7.2.8 Mpwu 3acbinke TpybonpoBoaoB Haa BepxoM Tpybbl 06s3aTenbHO YCTPONCTBO 3aLUMTHONO Crost
TONWUHON He meHee 0,3 M U3 Mec4aHOro UM MECTHOro FpyHTa, He codepallero TBepAblX BKMOYEHWUN
(webHsa, kaMHen, KMpnu4en u T.4.). YNAOTHEHUE 3aLLUNTHOMO Crosi AOMYCKAETCsl NPOBOANUTb TOJbKO PYYHbIM
HeMeXaHU3NPOBaHHbLIM NMHCTPYMEHTOM CO CTENEHbIO YMMNOTHEHUSA HE HIDKE, YEM B Masyxax TpaHLew.

6.7.2.9 3acbinky NpocTpaHCTBa Mexay TpyboM M CTEHKOW TpaHLWeW, YCTPOWCTBO 3alMTHOrO Cros
rPyHTa, a Takke UX paspaBHMBaHME MPOBOAST BPYYHYHO U (MNM) C NMOMOLLbIO 3KCKaBaTopa-niaHnpoBLLMKE.
3achbInky HWXHEN yactu TpaHwewn Ha BbicoTy 0,25-0,3 M npoBogdAT Bpy4HytO He MeHee 4yeM Ha 0,2 m oT
CTeHKM TpyObl (3a UCKMoYeHeM TpaHLLen, WwupuHa KoTopbix Ha 0,1 M npeBbiwaeT guameTp TpybonpoBoAaa).

6.7.2.10 lNpwn 3acbinke NpocTpaHCTBa Mexay Tpybon n CTEHKOW TpaHweu U YCTPONCTBE 3aluMTHOro
crnosi rpyHTa MecTa coefuHeHust TpybonpoBogoB OCTaBMSAKT He 3acbiNaHHbIMM OO0 NpoBedeHus
npeaBapuUTEeNbHbIX UCMBITAHUA HA FEPMETUYHOCTb.

6.7.2.11 3acbinky TpaHLen NoBepX 3alLUMTHOrO Cros AOMYCKaeTCs OCYLLECTBMATb MECTHbIM FPYHTOM,
He codepXallMM BKIOYEHWI BanyHOB U CTPOUTENBHOIO Mycopa, B COOTBETCTBUM C TPeOOBaHUSIMU NpoOeKTa.
3acbInky NpoBoAAT MOCMONHO (C TOMWWHOW croeB, M: necok - 0,7; cynecn u cyrnuHku - 0,6; rnuHel - 0,5)
3KCKaBaTOpaMU-MNaHUPOBLLMKaMW, OOHOKOBLUOBBLIMW 3KCKaBaTopaMu, Oynbgo3epamu c cobniogeHvem
MaKcUMarnbHOW OCTOPOXHOCTMU.

6.7.2.12 YyacTku TpaHLlen C NonMMepHbiMM TpyOonpoBodamu, NepecekaloLme CyLecTByowmne nnm
NpoeKTMpyemble AOPOoru, criegyeT 3acbinatb Ha BCKO rMyOMHY necyaHbiM rPYHTOM M YNOTHATL OO CTENeHu
ynnoTHeHus He Hke 0,98.

6.7.2.13 YnnoTHeHWe rpyHTa npu 3acbinke TpaHLIen NoBepx 3alUTHOrO CNosi NPOBOASAT C NOMOLLLIO
rMapoMorioToB u BMGponnmTt maccon go 100 kr npu BbICOTE CMOS 3acbinkv Hag TpybonpoBogoM He MeHee
0,8 m.
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1 - 3aLlUMTHBIN CMON IrPyHTa (YNNOTHEHME AOMNYyCKaeTCs NPOBOANTb TOMbKO PYYHbIM HEMEXaHU3MPOBAHHbLIM
WMHCTPYMEHTOM); 2 - TpybonpoBoa; 3 - nadyxa mexay Tpybon n oCHoBaHWEM TpaHLuewn, noadbuska KOTOPOr
BbINOMHAETCH PYYHbIM HEMEXaHU3NPOBAHHBIM MHCTPYMEHTOM; 4, 5 - Cnou rpyHTa C YNNOTHEHWEM TPyHTa

PYYHBbIM HEMEXaHN3MPOBaHHbLIM 1 (MM) MEXaHN3NPOBAHHBIM MHCTPYMEHTOM; 6 - 3acCbiNka MECTHbLIM FPYHTOM

1
C YMNOTHEHMEM HEMEXAHU3MPOBAHHBIM 1 (M) MEXaHN3MPOBAHHBIM MHCTPYMEHTOM; # - h;— TONLLMHA

CNosi 3acbinkn MECTHLIM rPyHTOM; Ay, h,, h - TonwMKHa crnos 3achinku NPOCTPAHCTBa MexXy Tpy6oii 1

CTEHKOW TpaHLuew; /1, - TONWMUHA 3aLLUTHOTO CIOs IPYHTa

PucyHok 6.6 - CxeMa 3acbInku TpaHLLEN C pacnosioXXeHUEM CIOEB

6.7.3 Yknagka Tpy6onpoBogoB

6.7.3.1 Yxknagky TpyOONpoBOAOB BOOOCHAOXEHUS W BOOOOTBEAEHMS credyeT MnpoBOAUTb C
06sa3aTenbHbIM y4ETOM MECTHBIX YCIOBUIA, UCNOMb3ysa Hanbonee noaxoasiine TEXHONOrMYecKne CXeMb:

- Ha [JgHe TpaHweun B MNPOEKTHOM MONIOXEHUN (MECTO CTblka OOJPKHO ObliTb pPacnofioXeHo Hagj
NPUSIMKOM) 1 C 00A3aTeNbHbIM 3aKpenneHNneM MPUCHINKONA TPYHTOM;

- Hag TpaHLUEeen Ha NeXHAX, pacrnonaraeMbix Nonepek TpaHLen Ha ANnHE BCEro yyacTka, Ha KOTOPOM
BeAyTCS yKnagoyHble paboTbl, C nocrneaylowmmM onyckaHnem cobpaHHon Yactu Tpybonposoda B NPOEKTHOe
MonoXeHne 1 3akpenneHMeM ee MNOACHLINKOW M NoAOMBKOW TPYHTOM, NPU 3TOM FEXHWM MNOCTENEHHO
yaanaTca u3-nog cobpaHHbix Tpyo;

- Ha OpoBke TpaHwewn (B OTAANeHWW OT TPaHLliewn), C OnyckaHuem CBapeHHoW TpybHom nneTtun no
CTEHKE Ha OHO TpaHLWeW M pasMeLleHMEeM ee B MPOEKTHOM MOSIOXKEHUM C MOCMNEeAyHLIUM COeaUHEHUEM
OTOENbHbIX TPYOHbIX nneTerd mexgy coboW MOHTaXHbIMM CTbiKaMWM W 3akpenneHueM TpybonpoBoga
MOACKINKON 1 NOAOUBKOW IPYHTOM.

6.7.3.2 CnegyeT npegycmaTpuBaTb OnupaHue TpybonpoBoda Ha MMoOCKoe OCHOBaHWE U OAWMH U3
HWKEeNepeUYNCrieHHbIX TUMOB NOArOTOBKN OCHOBaHWIA:

- necyaHasi nogrotoeka tonwwmHon 0,15 M npu npoknagke TpybonpoBoOoB B FPyHTax C pacyeTHbIM

conpoTueBreHnem RO He meHee 0,1 Mla, a Takke no MCKYCCTBEHHOMY OCHOBaHMUIO;

- BTpaM6OBaHH06 B TPYHT lwebeHO4YHOE OCHOBaHMEe C yCTpOI7|CTBOM necyaHonW nOAroTOBKM WK
MCKyCCTBEHHOE 0eTOHHOEe OCHOBaHME B BOOOHACbILLIEHHbIX FPyHTax Cco cnabown BogooTaayen u c pacyeTHbIM

COMpOTUBIIEHNEM Ro He meHee 0,1 Mla;
- VCKYCCTBEHHOE erne300eTOHHOe OCHOBaHWE B rpyHTax C BO3MOXHOW HEPaBHOMEPHOW OCaaKoM U C
pacyeTHbIM CONPOTUBNEHNEM Ro He meHee 0,1 Mla;

- B cnabbix rPyHTax C pacYeTHbIM COMNPOTUBIIEHNEM RO meHee 0,1 MlMa, a Takke B 3a00M0OYEHHbIX,

3aUNEHHbIX, 3aTOPOBaHHLIX FPYHTaX AOIMKHbI ObiTb NMPEdYCMOTPEHbl M OCYLLECTBIEHbI MEpPONpPUATUS,
obecneymnBatoLLMe HECYLLY0 CMOCOBGHOCTbL FPYHTOB, COOTBETCTBYIOLLYH PACYETHOMY COMPOTUBIIEHUIO HE
meHee 0,1 Mla (3ameHa rpyHTOB, yCTPONCTBO 3CTakaj u T.M.).

He TpebytoTcsa ycTpOMCTBO MecvaHOM MOLrOTOBKM M 3aMeHa rpyHTa gnsi TpybonposogoB m3 190
100-RC vnn uvMMerWwmx HapyXHbIi M BHYTPEHHUIM CO3KCTPy3uoHHble criom m3 3 100-RC, koTtopble
yKragplBaloTCs HEMOCPEACTBEHHO HA BbIPOBHEHHOE AHO TPaHLUEW.

6.7.3.3 lNpn npoknagke Tpy® B BOOOHACLILEHHbIX FPYHTAX C BbICOKMM YPOBHEM FPYHTOBLIX BOA
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cnegyeT npegycMoTpeTb MeponpuatTus no cbopy NOBEPXHOCTHOrO CTOKa, BOAOOTBOAY M BOLOMOHMKEHUIO.
Mpn aTom HeobxoamMmMo obecneuntbe BannacTUpPOBKyY, T.e. 3akpenneHne Tpybonposoaa Nnpurpysamm (pUCYHKM
6.7-6.13), kOoTOpbIE HE noBpexaatoT TpyOy, B Llensx npefoTBpaLleHUs ero BO3MOXHOMO BCMMbITUSA.

1 - TpybonpoBog; 2 - 6roK yTsbkenuTens B Buge kopoda; 3 - yaen HaBecku CUIOBOro CoOeaANHUTENBHOMO
nosica; 4 - CUIoBOW COeaMHUTENbHbIN NOSAC
PucyHok 6.7 - XKene3o6eToHHbIN yTsKenuTenb OXBaTbiBAKOLLEro TUMa C HaBECHbIMU YTSHXKeNUTENamMu

1 - TpybonpoBosa; 2 - NpUsIMOK B TpaHLLee ANsi YCTAHOBKN yTshXKenutensi; 3 - LapHUPHO-COeANHUTENbHbIE
NNnTbI; 4 - CUNOBOW COeANHUTENbHBIN NOSC; § - AHO TpaHLWen
PucyHok 6.8 - XKene3obeToHHbIN yTKenuTenNb OXBaTbIBAKOLWENO TUMNa C LWapHUPHO-COeAMHEHHBIMM
nnMTaMmm

1 - TpybonpoBog; 2 - yTaxkenuTenb; 3 - CTPONOBOYHbIE NETNN
PucyHok 6.9 - 2)Kene3o6eTOHHbIN yTsxenuTernb KNMHOBMAHOTO TUNna

1 - Tpy6onposos; 2 - nonoTHuLle 3 HCM; 3 - MmeTannuyeckui WTbipb; 4 - FPYHT 3aCbINKu
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PucyHok 6.10 - Cnocob 6annactupoBku Tpy6onpoBOoAOB rpyHTOM 3achInky ¢ ucnonssosaHnem HCM npu
npoknagke B Nec4aHblx rpyHTax

4

1 - Tpy6onpoBog; 2 - nonoTHuwle n3 HCM; 3 - 6angax; 4 - rpyHT 3acbInku
PucyHok 6.11 - Cnocob 6annactupoBku TpyO0onNpoBOAOB rPYHTOM 3acChInku ¢ ncnons3osaHnem HCM npu
NPOKMaaKke B MUHUCTBIX U CYTIIMHUCTBIX FPyHTax

1 - Tpy6onpoBOA; 2 - KOHTENHEP U3 TEXHNYECKON TKaHK; 3 - pacnopHas pamka; 4 - rpy3oBas feHTa
PucyHok 6.12 - BannactupoBka Tpy6onpoBoAa ¢ NOMOLLbIO ABYX NONIMMEPHbIX KOHTEMHEPOB

1 - TpybONpoBOA; 2 - NONIMMEPHbIA KOHTENHEP; 3 - TPYHT 3aCbINKN
PucyHok 6.13 - BannactupoBka TpybonpoBoAa ¢ NOMOLLbIO OOHOMO NMOMMMEPHOrO KOHTENHEpa

6.7.3.4 Tpu yknagke y4yacTka ©Oe3HanopHoro TpybonpoBoga Mexagy Koroguamu Heobxoanmo
CBOEBPEMEHHO MPOBEPUTL 3HAYEHUE YKITOHA Ha COOTBEeTCTBME NPoekTy. OTKNOHEHNE YKNOHa OT MPOEKTHOro
3HaveHus He JonyckaeTcs.

CwmeLleHve Tpyb B ropM3oHTarnbHON NAOCKOCTU HEe JOIMKHO npeBbiwaTth 0,25 BHYTpeHHero AgnameTpa.

6.7.3.5 MoHTax y3rnoB B konoguax MpoBOAAT OOLHOBPEMEHHO C MpOKNagkon TpybonpoBoga wnm
npegBapuTenbHO B 3aBoAckux ycnosusx. [MpucoegnHeHne TpybonpoBogoB K hrnaHuam, 3anopHOW W
perynvpytlolleri apMaTtype npoBOAAT Mepeq 3ackinkon TpybonpoBoda 3alwuTHbIM CrOeM rpyHTa, 6es
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3aTshkkn 6ontoB. OKOHYaTENbHYIO 3aTsXKKYy GOMTOBLIX COEQMHEHMI BbLINOMHAOT HENOCPEACTBEHHO nepen
rmapaBnnyeckUM UCMbITAHUEM CUCTEMBI.

6.7.3.6 MoHTax TpybonpoBOoAOB NPOBOAAT B NeTHee Bpemsi B Haubornee XonogHoe Bpems CYTOK, a
3umon - B Hanbonee Tennoe. [na nogaepxaHns ctabunbHOCTU TeMnepaTypbl TpybonpoBoga B TpaHLuee 40
€ro 3achbInku LienecoobpasHo NPUMEHSITb YKPbITUS N3 CUHTETUYECKUX MaTepuarnos.

6.7.4 NMpoknagka Tpy6onpoBoaoB 6ecTpaHWeNHbLIMU MeToAaMU

6.7.4.1 B cnyyae HeLenecoobpa3HOCTU YyCTPONCTBA HAMopHbIX TPy6OonpoBOoAOB OTKPLITbIM CNOCOOOM
Npoknagky criegyeT ocywecTBnAaTe 6ecTpaHwenHeiMM meTogamu (B Tom uymcne metogom [HB) ¢
ucnonb3oBaHvemM Tpyb M3 MONUITUNEHA C COIKCTPY3UOHHBIMWU CMOSIMU Ha HapYXHOW U (UNKN) BHYTPEHHEN
noBepxHocTax Tpybbl nubo Tpy6 m3 M3 ¢ gononHUTENBHOM 3aliMTHOM OBOMNOYKOW M3 TepmonnacTta Ha
Hapy>KHOWN NOBEPXHOCTUN TPYObI.

6.7.4.2 CrtpoutensctBo Tpybonposogos wmetogoM [HB [omkHbl  BbINOMAHATL  NPOMUIbHbIE
opraHusaumu, umetowme Heobxogmmoe obopyaoBaHUE M COOTBETCTBYIOLMIA AOMYCK Ha BedeHue OaHHbIX
paboT, NONyyYeHHbI B YCTAaHOBNEHHOM [AENCTBYIOLWMM 3akoHodaTenbcTBoMm Poccuiickon ®denepaumm
nopsiake.

6.7.4.3 PaboTbl No BypeHuto BbIMOSHSOT NpUY NOMOXUTENBbHBIX TEMNEPaTypax OKpyXatoLLlero Bo3gyxa.
PaboTy no npoknagke TpybonpoBoAoB Npu oTpyuaTernbHbIX TEMNepaTypax OKpyXKarlLero Bo3gyxa cnegyet
BbIMOMHATb KPYrNOCYTOYHO MpU HENpepbiBHOW paboTe Bcex cuctem. bypunbHasi yctaHoBKa U pe3epByaphl C
OypoBbIM pPacTBOPOM [OJDKHbI HaxOAMTbCS B YKPbITUM C TemnepaTypoi Bo3gyxa He Hwke 5°C. He
JonyckaeTtcsl MnaHnpoBaTtb paboTbl Ha Nepuop, Korga BO3MOXHO NMOHWKeHUe TemnepaTtypbl 4o MuHyc 10°C.
Mpn cTpouTensctBe TPyOOMPOBOAOB He3HauyutenbHonm AnuHbl (4o 100 m) n gmnameTtpom go 110 mm
JonyckaeTcsi npoTackusaHue Tpybonposoga ¢ 04HOBPEMEHHbBIM pacluMpeHnemM BypoBoro kaHana.

6.7.4.4 HanpsxeHus B cTeHke Tpybbl nMpu ee npoTackMBaHMM MO OYpOBOMY KaHamy He AOIDKHbI

npesbiwatb 50% G, .

6.7.4.5 Bbibop OypurbHOM YCTaHOBKM MNPOBOAAT MO pe3ynbTaTam pacyeTa obuwero ycunus
NpoTacKMBaHMS.

6.7.4.6 CooTHoweHnss anameTtpa OypoBOro kaHamna, guameTpa Tpybbl n AnuHbl Tpybonposoga w3
nonMaTuneHoBbIX Tpyd npuBedeHbl B Tabnuue 6.1.
Tabnuua 6.1 - CooTHOLWeHMe agnameTpos Tpybonposoaa n 6ypoBoro kaHana

OnvHa Tpy6onposoaa, M OunameTp 6ypoBoro kaHana
0o 50 MuHumym 1,2 anameTtpa Tpy6bl
50-100 MwuHumym 1,3 guameTpa TpyObI
100-300 Muhumywm 1,4 anameTtpa Tpy6bl
Cablwwe 300 MuHumym 1,5 gnameTtpa Tpy6bl

Onsi TBepAdbIX MOYB - CYXOW FMMHbI U NIIOTHOTO CreXaBLlerocsl necka guvameTp OypoBoro kaHana
OOIKeH 6bITb MMHMMYM 1,5 onameTpa TpyObl.

6.7.5 [Ina obecneveHns Hagnexallero MOHTaxa MONMMEPHbIX eMKOCTEN Heobxoammo cobntogeHune
TpeboBaHWI AOKYMEHTAL MM NPeanpUsTUS-N3roTOBUTENS.

6.8 UcnpaBneHue AedeKTHLIX yHaCTKOB NMPU MOHTaxe

6.8.1 NcnpaeneHne AedeKTHbIX y4acTKOB MonuaTtuneHoBbix Tpybd nmo MFOCT 18599 Heobxognmo
NpPOBOAWTL CrneayLWwmmMm cnocobamm:

- C MOMOLLbI0 PEMOHTHBLIX My(T C GONTOBBIMU COEAMHEHUAMU (C PE3VHOBBLIMU YMIOTHUTENBHBIMU
BCTaBkamu);

- C NOMOLLbIO PEMOHTHbIX MydT ¢ 3H nnu Haknagok ¢ 3H;

- MyTeM BBapKkK TPyOHOI BCTaBKM C UCMONb3oBaHWeM getanei ¢ 3H;

- MyTeM 3aMeHbl NOBPEXAEHHON YacTu TpyObl C Mcrnonb3oBaHMeM TPYOHOW BCTaBkM U (oriaHLEBbIX
COE€aNHEHNN.

6.8.2 PeMOHTHble MydThl criegyeT NPUMEHATb, KOorga MakcumarbHbld pasmep MNoBpexaeHus Ha
TpybonpoBoae He npeBbiwaeT 160 mm.

6.8.3 NcnpaBneHne gedeKkToB HaMOPHbIX MONMATUNEHOBLIX Tpybonpoeogos 13 Tpyd no MOCT 18599
C NOMOLLbIO PEMOHTHbIX MydT ¢ 3H unu Haknagok ¢ 3H gonyckaetcs ana 1py6 anameTtpom go 1200 mm.

6.8.4 lNocnegoBaTenbHOCTL NPUBapKKM peMoHTHbIX MydpT ¢ 3H mn Haknagok ¢ 3H k Tpybonposopy
JOIMKHa COOTBETCTBOBATL NpeacTaBneHHon B 6.3.12.

6.8.5 lNpn 3ameHe noBpexaeHHOM 4YacTu TpybonpoBoda C ucnonb3oBaHuem paetanen ¢ 3H uwnu
pnaHueBblX COEAWHEHMN MOCre BbINOMHEHUS MOArOTOBUTEMbHBIX W 3eMNsHbIX paboT Heobxoaumo
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YCTaHOBUTbL OMNOpPbI MOA €ro KOHLbI, UCKMYalLwmne nepekoc TpybonpoBoda nocrie BbIPE3Kn W yaaneHus
NOBPEXAEHHOIO yyacTka (CM. pUCyHOK 6.14).

/ 7,

L . . N

1 - noBpeXaeHHbI y4acTok; 2 - onopa; 3 - Tpybonposof
PucyHok 6.14 - Cxema ycTaHOBKM OMop NoZA KoHLbl TpybonpoBoaa nepep BbIPE3KOW NOBPEXOAEHHOTO
yyacTka

6.8.6 [OnuHa TpybHOM (PEMOHTHOW) BCTaBKM [OMKHA MaKCMManbHO COOTBETCTBOBATb [AJIMHE
BbIPE3aHHOIo MOBPEXOEHHOIO yyacTka M ObiTb MEHbLUE pacCTOsiHUSA Mexay KoHuamu Tpybonposoga Ha
MUHMManbHO BO3MOXHOE 3HadeHue. [JonycTumoe 3HadeHue 3asopa Mexay KoHuamu Tpybonposoga wu
KOHUamn TpyOGHOW BCTaBKM HEe AOMMKHO MpeBblaTh LWMPWHY XONOAHOW 30HbI AeTanen ¢ 3H (CMm. pucyHOK
6.15).

i

vl T,

\1 \2 \g

1 - TpybonpoBog; 2 - TpybHasi BcTaBka; 3 - onopa
PucyHok 6.15 - Cxema pacnonoxeHusi TpybHOM BCTaBkM Mexay koHuamm Tpybonposoga
6.8.7 lNepen MoHTaxoM TpyOHOM BCTaBKkM HeOOXOOMMO YCTaHOBWUTb OMOPbI, KOTOPble [AOIKHbI
obecneyntb COOCHOCTL TpybonpoBoaa v TpyOHOI BCTaBku (pUcyHkn 6.16, 6.17).
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1 - mydTa; 2 - onopa; 3 - TpybHasa BCcTaBka; 4 - Tpybonposos

PucyHok 6.16 - Cxema ycTaHOBKM TPyOHOM BCTaBkM Ha onopbl ¢ Ucnosnb3oBaHnem getanen ¢ 3H

6
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1 - TpybHas BCcTaBka; 2 - onopa; 3 - conaHew; 4 - Tpybonposoa

PucyHok 6.17 - Cxema ycTaHOBKM TPyOHOM BCTaBKM Ha ONopbl C UCNOfb30BaHNEM (hnaHLEB

6.8.8 VcnpaBneHne pedekTHbIX y4acTKoB TpPybOOMpOBOAOB U3 MOMWITUMEHOBLIX TPyO C 3alUMTHOWM
000m04KoM BbINOSHAT cornacHo 6.8.1-6.8.7.

6.8.9 lNpu 3ameHe noBpexOeHHOW 4YacTu Tpybbl C uMcnonb3oBaHWeMm pAetanen ¢ 3H 3awuTHyto
obonoyky ygansioT no AnuHe, obecneunBaloLLen KOHTaKT coeanHuTeneHon getanu ¢ 3H 1 NoBepXxHOCTbIO
NONMU3TUIIEHOBOW TPYObI.

6.8.10 WUcnpaBneHue pedekTHbix yyacTtkoB Tpyd no FOCT P 54475 npoBogaT cneaylowmmu
crnocobamu:

- 3aMeHa MOBpPEeXAEeHHOW YacTn TpyObl TPyOHOM BCTABKOW C repMeTu3aunen CoOeanHEHUST C NOMOLLbHO
TYM (cMm. pucyHok 6.18) nnn TYJ1 B cooTBeTcTBUM C TpeboBaHUsaMN 6.4;
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a- noarotoBuTenbHble paboTbl: 7 - TpybonpoBoa; 2 - onopa; 3 - MPAMONTMHENHbIN CPES;

\2

6 - MOHTax TpyOHOI BCTaBkM U MydT: 7 - TpybonpoBog; 2 - onopa; 3 - peMOHTHas BcTaBka; 4 - TYM; 5 -
PYyYHOW 3KCTpyaep; 6 - pacnopHble AOMKpaThI;

8 - obpaboTka TepMoycaxmBaroLwmcsa MypT razoBon ropernkow: 1 - Tpybonposog; 2 - onopa; 3 - rasoBas
ropernka
PucyHok 6.18 - Cxema yCcTaHOBKM TPYOHOW BCTaBKWN C repMeTn3aumne CoegmHeHns MyqTon
- MyTeM 3aBapvBaHusA O0eEeKTHOro MecTa pPy4YHbIM 3KCTPYAEPOM C OOHOBPEMEHHBLIM NMPUMEHEHUEM
TYIN vnn TYM (cm. pyucyHok 6.19).
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6 - ycTaHOBKa 3annaTtku: 1 - Tpybonposoga; 2 - onopa; 3 - N9-3annaTtka;

npegycMmaTtpuBaTh YCTPOWCTBO OMNop MoA TPyOHOW BCTaBKOW, KOTOpbIE AOMMKHbI obGecnevnBaTb COOCHOCTb



noBpexaneHHoro y4yactka pr6b| C McnosibsoBaHMemM HaaBWXHbIX MbeT, a TakKkKe C NMOMOLLbH PEMOHTHbIX
My(bT ¢ 60nTOBbLIMM COEQMHEHUSIMI (C pe3nHOBbIMU YNIOTHUTESTbHbIMUA BCTaBKaMM).

7 PeKOHCTPYKUMUSA TpybonpoBOOJOB BOAOCHAGXKEHUss U BOOOOTBEAEHUSI C NMPUMEHeHUem
NONIN3TUIEHOBLIX TPYO

7.1 PEeKOHCTPYKUMIO U3HOLUEHHbIX TpybompoBOAOB BOAOCHabXEHWS U BOOOOTBEAEHUA C
NpMMEHEHVEM NONNITUNEHOBBIX TPYD AoNycKaeTcs NPOBOANTb OTKPbITLIM U GecTpaHLIEenHbIM cnocobamum, ¢
yyeTom CI1 249.1325800 n B cOOTBETCTBMM C pe3ynbTaTamu, NoslydeHHsIMU B xoae obcnepoBaHmsa no CrI1
272.1325800. [onyckaetcs npoBegeHME CpaBHUTENbHOrO aHanusa mnpenmyllecTsa M HegocTaTKoB
NPUMEHEHWS PasnnMyHbIX BecTpaHLWeHbIX TEXHOMOMIA, NCMONb3YIOLWNX NONN3TUNEHOBBLIE TPYObI, HA OCHOBE
FOCT P 56290.

7.2 Tlpn GecTpaHwenHoMm cnocobe pdonyckaetTcss NPUMEHATb PasNNYHbIe TEXHOMOrMU MPOTSXKKM
nonmnaTUNeHoBblX Tpyb, nocne KoTopbix paboune dyHKuum Tpybonposoga neperayT K NonuaTUreHoBOMY
TpybonpoBoay, a cTtapbii Tpybonposoa OyaeT MCnonb3oBaH B KayecTBe kapkaca ANnA MPOTSXKKA B HUX
NOMMU3TUIEHOBbLIX TPYO MW paspyLUeH.

Mpu kanutTanbHOM peMOoHTe TpybonpoBOAOB BOAOCHAOXEHWss M BOAOOTBEAEHUS MPOYHOCTHbIE
hyHKLMKN BbINONHSET OEWCTBYHOLWMI TpybonpoBod, a pyHKUUS ero repMeTM4HOCTUM BOCCTaHaBNMBaETCH B
pesynbTate NPOTSXKKN TOHKOCTEHHbLIX MONN3TUINIEHOBBIX TPYO.

7.3 Tlpn BbIOOpe TEXHOMOrMU PEKOHCTPYKUMW TpybonpoBoda CregyeT yuuTbiBaTb guameTp
TpybonpoBoAa, XapakTep NOBPEXAEHUN, NPoduib TPacchl, YUCIO YrNOB MOBOPOTA U UX paguyc, Hanudme
n3rnboB Npochmnst Tpacchl U pacnosnioXXeHne KONoALEB.

CooTHOWeEHMEe HapyXHbIX AnameTpoB nonuatuneHosbix Tpy6 no [OCT 18599 u BHYTpPEHHWX
anameTpoB TpyO M3 pasnuyHbIX MaTepuanos NpMBeaeHo B Tabnuvue 7.1.

Tabnuua 7.1 - HapyxHble gnameTpbl NONU3ITUNEHOBLIX TPYO M BHYTPEHHME AnameTpbl TpyO 13 pasnuyHbIX
maTepuanos
B munnumeTtpax

HapyxHbIn BHyTpeHHU gnameTp Tpy6
AnameTp Tpyb| cTanbHbIX No CTanbHbIX MO | *ene306eTOoHHbIX YYTYyHHBIX MO KepaMnyeckmx no
no FOCT FOCT 8696 rOCT 10704 no FOCT 12586.0 rOCT 9583 FOCT 286
18599
90 - 98* - 100 -
104*
110 - - - - -
125 - - - 125 -
140 149* 149* - 150 150
160 - - - - -
180 - - - - -
200 209* 209* - 200 200
225 - - - - -
250 263* 263" - 250 250
280 - - - 300 300
315 313** 313* - 350 -
355 365** 365** - - -
400 414* 414* - 400 400
450 - - - - 450
500 514 514*** 500 500 500
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560 614*** 614*** 600 600 550
600
630 - - - 700 -
710 - 704> - - -
800 804*** 804 ** 800 800 -
900 900 *4 900 *4 - 900 -
1200 1200 *4 1200*4 1200 - -
1300 %4
1400 1400 *4 1400*4 1400 - -
1500 *4
1600 1600 *4 1600 *4 1600 - -
1700 *4
1800 1800 *4 - - - -
2000 2000 *4 - - ; ;
* [pu TonwmHe cranbHbIX TPY6 5 MMm.
** [pn ToNwmHE cTanbHbIX TPY6 6 MM.
*** Tpy TONWMHE cTanbHbIX TPy6 8 MMm.
*4 Mpu TonwmHe ctanbHbIX TPY6 10 MM.

7.4 OObeM WHXEHEepHbIX MW3bICKAHUA W pasMepbl KOTMOBAaHOB A5 nposedeHus paboT no
PEKOHCTPYKUun TpybonpoBOoOoOB 3aBUCAT OT XapakTepa BbIMOMHAEMbIX B Hux paboTt, AnameTpa
pPeKoHCTpyMpyemMoro Tpybonposofda, BblOpaHHOMW TEXHOMOTUW  PEKOHCTPYKUMM U HeobXO0AMMOCTH
pacnosioXeHns creumanbHON TEXHWKN NPy nponssoacTee paborT.

7.5 [Ona NpoOTsXXKM BHYTPWM W3HOLUEHHOro TpybonpoBoda MNOMMITUIIEHOBOW TPYyObl MPUMEHSIIOT
cregytoLme TEXHONOrMu:

- NPOTSXKa KPYrron Tpybbl, Mpy 3TOM AnamMeTp PEKOHCTPyMpyemoro TpybonpoBoaa yMeHbLIaeTCs;

- MPOTSXXKa NpeABapuTenbHO 06XaTow NONMITUINIEHOBOW TPyObl, MonepeyHoe CeyYeHne KOTopoWn
BPEMEHHO YMEHbLUEHO U KOTopas cnocobHa BOCCTaHOBWUTbL CBOK MepBOHaYarnbHyl hOpMy, CYLLECTBEHHO
He U3MeHsis AnameTp peKoHCTpyMpyemoro Tpybonposoaa;

- MpoTsbkka TpyObl, MPOMAMPOBAHHOMN rOpPSAYMM CMOCOGOM MpUM  U3FOTOBMEHUW, CMOCOGHOW
BOCCT@HOBMTb CBOK MepBOHayanbHyl0 opMy nofa AencTBMeM Mapa, CYLWEeCTBEHHO He M3MEHsis anameTp
PEKOHCTpyMpyemoro Tpybonpoeoaa;

- MpoTsbkka TpyObl, MNPOMIMPOBAHHOW XOMOAHBIM CMNOCOOOM B 3aBOACKMX YCIOBMSX MNpuU
M3roTOBMEHNN WNN HEenocpeAcTBEHHO Ha obbekTe, CNOCOOHOM BOCCTAHOBWTL CBOK MEepBOHAYanbHY
dopMy noa OevcTBMEM [OaBfeHWss BO3dyxa WM BOAbl, CYLWECTBEHHO He W3MEHAs JduameTp
PeKoHCTpyMpyemoro Tpybonposoaa;

- MPOTSHKKA KPYrron TpyBbl B KOPOTKUX OTPeE3Kax, UMEIOLUX HA KOHLLAX HaPY>XHYHO UMW BHYTPEHHIOK
pe3bby, NO3BONSIOLLYIO COEMHUTL JaHHbIE OTPE3KM Mexdy coBow.
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7.6 lNMpodwmnupoBaHHbIE TOHKOCTEHHbIE NONUATUMNEHOBbIE TPYObI NMPUMEHAIOT B KayecTBe 060noYex,
BOCCTaHaBMMBaLWNX repMETUYHOCTb AENCTBYIOLEero Tpybonposoaa.

7.7 TexHonorum GecTpaHLUENHOMW PEKOHCTPYKUUU C paspyLleHueM cyllecTBylollero Tpybonposoaa
nogpasgensitoTcs Ha ABa Buaa:

- TpybonpoBo nocrne paspyLleHnst OCTaeTcs B 3eMrie, a B 06pa3oBaBLUYOCS MONOCTb NPOTArMBaeTcst
HOBbIV NOMNM3TUNEHOBLIV TPYOONPOBOA;

- CcTapbin TpybonpoBog BbITArMBAaeTCA W3 3eMM C OAHOBPEMEHHbIM 3aTArMBaHWEM HOBOTO
nonuatuneHosoro Tpybonposoda. [lo Mepe BbITArMBaHUA cTapbii  TpybonpoBog ob6pesaeTcda wu
yTURM3npyeTcs.

7.8 lNMepen nNpoOTSXKKOM NOMMATUMEHOBOrO TpybonpoBoda NPOBOASAT OYUCTKY BHYTPEHHEW MNOMoCTU
cyllecTByloLWero Tpybonposoaa B LEensx yCTpaHeHUs 3arpsa3HeHnin U OCTPbIX BbICTYMNOB (MOTEKU CBAPOYHOIO
rpata, Kpas noAKNagHbIX Koreu, O6noMKM), CMOCOGHLIX MNOBPEAUTb MNOBEPXHOCTb MPOTArMBaeMbIX
NOMMaTUINEHOBLIX TPYO.

TpeboBaHUA K KayeCTBY OYMCTKM BHYTPEHHEW MONOCTM CyLlecTByloLlero Tpybonposoaa 3aBUCAT OT
0CcobBeHHOCTEN NPUMEHAEMOWN TEXHOMOMMM NPOTSKKM.

7.9 KayecTBO 0OYMCTKM MPOBEPSIOT C MOMOLLBH BUAEOKaMepbl Ui NPONYyCKOM KOHTPOSIbHOrO OTpeska
Tpybbl gnvHon 2,0-3,0 M gMamMeTpoM, paBHbIM AMaMeTpy npoTarmBaemMoro Tpybonposoga. Mo xapaktepy
MOBPEXAEHUA HA KOHTPONBbHOM OTPEe3Ke onpeaensitoT BO3MOXHOCTb NPOTSKKM Tpybonposoaa.

7.9.1 Tlpu oOOHapyXeHUN BHYTPEHHUX NpPenaTtcTBMW B Buae AedopMauui, CMELLEHWA WUNK
NpoaaBrneHHOCTM TPyD, BbICTYMAKLLErO KOPHS LIBa OHW JOMMKHbI OblTh YCTpaHeHbl. Y4YacTok Tpybonposoaa,
B KOTOPOM HEBO3MOXHO YCTpPaHWTb BHYTPEHHWE MPEensaTcTBus, Bbipe3atoT. B 3aBncnmoctn ot BbiGpaHHOM
TEXHOMNOrMN NPOTAXKN Bblpe3aHHbIN y4acToK TpybonpoBoaa MoOXeT ObiTb 3aMeHEH HOBbIM.

7.9.2 Cnocobbl OYMCTKM M YCTPAHEHWS BHYTPEHHMX MNPEnATCTBUA BbiOMPAKOTCS OpraHusauunen,
npoussogsiien paboTbl, Nocne ocmoTpa BHYTPEHHEeW MoBepxHOCTU. OYMCTKY BHYTPEHHEW MOBEPXHOCTU
TpybonpoBoaa nepea NPOTHXKKON 0bxaTblX uUnu NpodunmMpoBaHHbiX Tpy6 cnegyet NpoBOAMTbL A0 MOJIHOrO
yCTpaHeHus1 BCEX BUAOB MOCTOPOHHMX BKIOYEHUIN, HAHOCHBIX OTIIOXEHWUN, TBEPAbIX UMK PEXYLUMX YacTuy,
pasMmepom bonee 7% HOMWHANbLHOW TOMLWUHBI CTEHKU TPYObI.

7.9.3 Ecnn npm npoBedeHMM KOHTpPONA C MOMOLUbIO Buaeokamepbl OyayT BbIsiBNEHbl Y4YacTKu
TpybonpoBoaa, MeLlaroLme nNpoLeccy BOCCTAHOBMEHMS (HAanu4yme yrroB NOBOPOTOB, 3aMOpPHbIX YCTPOWCTB U
T.0.), B MPOEKT JOIMKHBI ObITb BHECEHbLI UBMEHEHWS U BCKPbIThI LOMNOMHUTENBHBIE KOTNOBAHbI.

7.9.4 B uensax MCKMOYEHUss MOMEX NpW PEKOHCTPYKLUM BCEM Hamevaemowm Tpacchl TpybonpoBoaa
yyacTk1, MellawLme npoueccy pabdoT, MOryT ObITb NEPENOXEHbI MO PELLEHNIO MPOEKTHOW OpraHusauum c
BHECEHNEM HeobXOANMbIX U3MEHEHUI B MPOEKTHYO OKYMEHTaUuIO.

7.9.5 OkoHuyaHve paboT no ouucTke TpybonpoBoda OGOPMASAIT akToM, MOANNCHIBAEMbIM
npeacTaBMTENAMN 3aKa34dvka 1 opraHm3aumm - nponssoauntens pabot (cm. npunoxenue K).

7.10 OnuHHOMepHble TPYObl, CMOTaHHbIE Ha KaTyLlKW, U TPyObl MEpHOW ONWHbI, CBapeHHble Mexay
cobon B nnetn Tpebyemon AnNuHbI, Nepen NPOTSIXKKON MPOXOAAT BHEWHun ocmoTp. CoeavHeHvne Tpyo B
KOTnoBaHax wnu komoguax nposodsaTt Aetansamu ¢ 3H. Ona dopmupoBaHua TpyG B nneTb NPUMEHSIOT
CBapKy BCTbIK, NpY 3TOM CrneAayeT WUCMofb30BaTb CBApPOYHblE MalUMHbI BbICOKOW WM CpegHen cTeneHu
aBTOMaTM3aUUK ¢ PyHKUMEN pacneyaTkn CBapoYHOro npoLecca.

7.11 Ons npepoTBpalleHnsi NOBpeXaeHWU NoNnMaTUNeHoBbIX TpyO B MecTax BBOAa M BbiBOAA UX U3
PEKOHCTPYMpYEMbIX TpybOMpoBOAOB MpedyCcMaTpuBaloT YCTAHOBKY chneuuanbHblX BTYNOK (BCTaBOK) C
KOHYCHbIM pacTpyboM MIN KOPOTKME OTPE3KM MOMMITUIIEHOBLIX TPYO Manoro guametpa (CM. pUCYHOK 7.1),
KOTOpble OEMOHTUPYIOT MOCMEe OKOHYaHMSA MNPOTSKKA. BHYTPEHHIOK KPOMKY TOPLOB PEMOHTMPYEMOrO
cTanbHOro TpybonpoBoga oOpabaTbiBaldT C MOMOLLBK YrNOBOM LWNUAGOBANbHON MALUMHKMA B LEensx
yCTpaHeHus OCTPbIX KpaeB.
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a - 3alumTa C NOMOLLbIO OTPE3KOB NONUATUNEHOBBLIX TPYS Manoro AvameTpa; 6 - 3alwmTa ¢ NoMOLLbLO
cneumanbHbIX BTYMNOK (BCTaBOK)
PucyHok 7.1, nucTt 1 - BapnaHTbl 3awuThl OT NOBPEXAEHNS MONNITUIEHOBBIX TPYO Npu NpoTsxke

Ll Ll LL L Ll

TIPSO IINSA

PucyHok 7.1, nncT 2

7.12 Bce paboTbl, CBA3AHHbIE C NPOTArMBaHMEM NOMNMITUMNEHOBLIX TPYD, AONyCcKaeTca NPOBOANTL MpK
TemnepaType OKpyxatoulero Bosgyxa He Hwke 0°C vnm € npuMMeEHeHueM creumanbHbIX OTannmBaeMblx
mMogyrnen (nanaTtok).

7.13 MakcumanbHyl0 NPOTSKEHHOCTb  yvacTka pPeKkoHCTpyupyemoro Tpybonposoga cneayet
onpeaenaTb B 3aBUCMMOCTU OT JOMYCTMMOrO 3HA4YeHuUs1 TAroBOro YCWmusi, HeEOBXO0AMMOro Ans MPOTSXKKM
NONUaTUNEHOBON TPyObl. TAroBble YCUIUSA NpW NPOTSXKKE MONUITUIEHOBBLIX TPYO HE AOMKHbI NPUBOAUTDL K
Aedopmaummn NonuaTuneHosoro Tpybonposoaa.

7.14 TexHonormsa NPOTSKKU KPYIMbIX NOMMITUIIEHOBLIX TPYO 3aknioyaeTcs B MPOTArMBaHUWM BHYTPU
M3HOLUEHHbIX Y4acTKOB TpybONMpoBOAOB MNOArOTOBMIEHHbIX MfeTel W3 MONWITUNEHOBbLIX Tpyo wnu
ANVHHOMEpPHBIX TpyD, KOTOpble COEAMHAIOT NOcfie NPOTSKKM C noMmowbio detanen ¢ 3H B eduHbin
TpybGonpoBoa.

7.14.1 TIpOTSXKKY NONUITUNEHOBON TPYDObl B OYMLLEHHbIV M3HOLLEHHBIV TPpyOonpoBo OCyLLEeCTBSAT
NP1 NOCTOSIHHON CKOPOCTU, HE NpeBbilatoLlent 2 M/MUH.

Mpouecc nogaunm TpyObl KOHTPOMMPYHOT C MOMOLUBI BCTPOEHHbIX npubopoB Ha nebegke,
aBTOMaTUYECKN U3MEPSIIOWLNX U PErMCTPUPYIOLLUX TArOBOE YCWUMMe, KOTopoe He AOIMkHO npesbiwatb 50%

Gy .

Yeunusa, cosgaBaemble nebenkon, He OOSMKHblI NpeBbllaTbh 3HAYeHUs TAHYLEro yCunus aaxe B
cryyae OCTaHOBKM NPOTSKKM TPYObI.

7.15 Tlpy TexHomnormm npOTSHKKM MONMUITUNEHOBLIX ObXaTbix Tpyd 4epe3 CyllecTBYHOLWMN
TpybonpoBog (Mocne O4YMCTKM W NPOBEPKM BMAEOKAMEPOW KayecTBa OYMCTKM) MPOTArMBalOT
NoNuaTUNeHoBy TpyOy mnu TpyOHYO NneTb, CBapeHHY HenocpeacTBEHHO HAa MecTe NpoBeaeHus paborT,
MPOMYLLEHHYIO Yepe3 crneumarnbHy0 YCTaHOBKY C OOXUMHbIMW pOSfiMKamu, KOTopas BPEMEHHO YMeHbluaeT
(ao 10%) nonepeyHoe ceveHue Tpyobl.

7.15.1 Tlocne npoTs>KKM NpeABapuTenbHO obxatas nonuatuneHoBas Tpyba wnu TpybHas nnetb
repmeTnavnpyeTcs U Noa AaBreHvem BoAbl MOABepraeTcsi yCKOpeHHOMY npoueccy obpaTHow gedopmauuu,
BOCCTaHaBnMBasi NepBoHavanbHble pasMepsbl.

lMpouecc BOCCTaHOBMEHUS NepBOHAYarnbHbIX pasMepoB MOMWATUIEHOBON TPybObl MOXET MpoxXoanTb
€CTECTBEHHbIM MyTEeM MO UCTEYEHUN ONpPeaerieHHOro BpeMeHU B 3aBMCMMOCTM OT gnameTpa Tpybonposoga
1 TeMnepaTypbl OKpyXatoLwen cpefbl.

7.15.2 TexHONOMMs NPOTSHKKN NpeABapUTENbHO 0BXaThiX MONMITUNEHOBLIX TPYO MMeeT orpaHnyeHns
no anametpy Tpyb n 3HaveHuio SDR, cBA3aHHbIE C NpoLeccoM obxaTus.

OvameTp nonuaTuneHoBoW TpyObl [OMKEH C  onpedeneHHblM [OOMYCKOM COOTBETCTBOBaTb
BHyTpeHHeMy AnameTpy TpybonpoBoaa, noanexallero peKoHCTPYKLUUK.

7.15.3 [Onsa obxatus MoryT ObiTb MCNONb30BaHbl OSIMHHOMEPHblE TPyObl uUnu TpybHas MneTb,
chopMMpoBaHHast COEAMHEHWEM CBapKOW BCTbIK MNONU3TUNEHOBbLIX Tpyb. C  HapyxHow wun, npu
HeobX0AMMOCTH, BHYTPEHHEN MNOBEPXHOCTEW TPYOHOW NNeTu B MecTax coeuHeHus Tpyb C MOMOLLbIO
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WHCTPYMEHTa Ana OTPe3KM rpata yaansioT rpaT, 3aTeM HaumMHaloT obxaTue.

7.15.4 [Ina npoBeeHMs1 peBepPCUMM Ha KOHLIbI NONMATMUNEHOBOW TPyObl yCTaHaBNUBAOT cneuunanbHble
(koHUEeBbIE) coeanHUTENbHbIE AeTanu, TUN KOTOPbIX 3aBUCUT OT 3HaveHus SDR ncnonssyemon TpyOnl. [Mpu
MCMNOMb30BaHWM CTaHAApPTHOM MONMMATMIIEHOBOW TPYyObl AOMyCKaeTCs MCMNOMb30BaTbh B KayeCcTBe KOHLIEBbIX
JeTtanen ctaHgapTHble BTyNKM nog doraHew unm cneumanbsHble draHueBble aganTtepsl.

7.15.5 MNopgayy BOAbl AN BOCCTAHOBIIEHUS MepBOHAYanbHOM hopMbl TPyObl OCYLLECTBIAIOT Yepes
peBepCUOHHbIe hnaHubl C naTtpybkamy Ans HamonmHeHWst TpybonpoBoda BOAOW U BbiMycka Bo3ayxa (CM.
PUCYHOK 7.2).

1 - MOHTaXHad neTns; 2 - knanaH v naTpybok AN NOAKMOYEHMS LWaHra Ans HanosIHEHNSA/ONOPOXHEHNS
Tpy6bl [1=50 MMm; 3 - knanaH 1 naTpyookK A1s NOAKMIOYEHUS LWaHra oT ONpeccoBOYHOro Hacoca =25 mwm; 4
- KnanaH gns Bnycka/Bbinycka BO34yxa nNpy HaMoSIHEHWUM U OMOPOXHEHUW TPYObI; 5 - knanaH u NnaTpybok Ans

MOAKITHOYEHMSI LWSaHra OT ONPeCcCOBOYHOro Hacoca =25 MM
PucyHok 7.2 - PeBepCUOHHbIN doriaHel, ¢ naTpybkamu Ans HanonHeHus Tpybonposoaa BoAoOW U BbiNycka
BO3gyxa

7.15.6 KoHueByi petanb (Mnu aganTep) M PEBEPCUOHHbIV donaHey cregyeT ycTaHaBnvBaTb B
KOTMOBaHe wunu konogue TakuMm o6pa3oM, 4Tobbl HEe orpaHuyMBaTh ABWXKEHWE MNOMNUITUNEHOBON TPyObl
BHYTPY PEMOHTMPYEMOW BO BPEMSA NPOBEAEHUSI PEBEPCUN.

7.15.7 Tlocne BOCCTaHOBMEHUS Kpyrrnon dopMbl Tpybbl aganTepbl M peBEpPCUMOHHbIE  draHubl
aOemoHTupyloT. KoHueBble geTanu OEMOHTUMPYKT B Cryvyae HEeBO3MOXHOCTM WX UCMOMb30BaHUSA Anis
nNpucoeauHeHnst K OencTeyoLLemy Tpybonposoay. CoepgunHeHune OTPEMOHTUPOBAHHOTO
(PEKOHCTPYMPOBAHHOIO) y4acTka C AeWcTBylowuM TpybonpoBOOOM  OCYLLECTBAAETCA C  MOMOLLbLHO
CTaHOAPTHbBIX COEAMHUTENbHBIX AeTanen.

7.16 TMonuatuneHoBble NPOMUIMPOBaHHbLIE ropsiuMM crnocobom TpybObl [OCTaBnsAOT Ha OOBLEKT
CMOTaHHbIMU Ha KaTywkax (6apabaHe). [locne O4YMCTKM M NPOBEPKU BMAOEOKAMEPOW KayecTBa OYUCTKM
cyulecTtBytowiero TpybonpoBoga MNONMITUMEHOBYKD MNPOUIMPOBaHHYID TPyOy MpoTArMBaloT 4Yepes
PEKOHCTPYUPYEMbINA YHACTOK.

7.16.1 Tocne BTArMBaHWA B PEKOHCTPYMPYEMbIn TpybonpoBog NONUITUNEHOBOW NPOMUIIMPOBAHHON
TpyObl Ha OOHOM €€ KOHLEe 3aKkpennsalT Kanubpylowyl KOHUEBYH JdeTanb, 4epe3 KOTopyk Ans
WHULMNPOBAHUA npouecca BOCCTAaHOBIEHUA NepBOHavyanbHoOM hopmMbl BHYTPb TpybObl M3 maporeHepartopa
nogatoT napoBo3gyLuHylo cmecb npu gasneHun 0,1-0,3 MlMa c temnepatypon 105°C. MN36biTok napa Ha
OPYroM KOHUe npodunupoBaHHOM TPyObl 4Yepe3 KanubpyloLlylo KOHUEBYl AeTanb W perynupytoLiee
cOpocHOe yCTpoNCTBO cOpacbiBaeTCst B KOHOAEHCALWOHHY EMKOCTb Ui aTMocdepy.

7.16.2 MNpoaomKMTENbHOCTL BOCCTAHOBIIEHMS NepBOHaYarnbHo opmbl TpyObl 3aBUCUT OT guameTtpa
N MPOTSPKEHHOCTM PEKOHCTPYMPYEMOro TpyOonpoBoda 1 MOXET COCTaBNATb 3-5 u.

7.16.3 MNocne BoccTaHOBMNEHWS NepBOHaYanbHON opMbl NONU3TUIIEHOBON TPYObl OHA AOMKHA ObITh
oxnaxpgeHa nogaden B TpybonpoBop Bo3dyxa ¢ AaeneHveM He Bbiwe 0,3 MMa. Bpemsa oxnaxapeHus
3aBMCUT OT AvameTpa TpybonpoBoAa 1 TeMNepaTypbl HAPYXXHOMO BO3Ayxa M MOXET COCTaBNATb OT 2 A0 6 u.

7.16.4 OkoHYaHMe oxnaxaeHus onpepensetTca goctwkeHnem Temnepatypbl 30°C, namepeHHoOM Ha
AarnbHeM KOHLe PEKOHCTPYMPOBaHHOIO yyacTka Tpybonposoga. lNocne oxnaxaeHuns copackiBaloT AaBreHne
BO3Oyxa, yAansiT Kanubpylowme KOHUEBble pfeTanu W, Npu HeobxoaMMOCTM, MNpoBOASAT 0Opesky
NONMaTMIEHOBOW TPyObl ¢ 060MX KOHLOB BOCCT@HOBMEHHOIO yyacTka Ha paccTosiHum He meHee 0,5 m ot
Kpasi M3HOLLEeHHOro Tpybonpoeoaa.

7.16.5 BoccTaHoBEHHbIN TpyOonpoBoa npoayBatoT BO3ayxom ¢ gaenexnvem 0,3 MlMa gns yganeHus
KOHOEeHcaTa, CKOMMBLLErocs Mocfie nogadyn napa, ecnu 3TOT NPoLecc He Obln COBMELLEH C MPOLIECCOM
oxnaxpaeHusi. MNonHoe yaaneHne KOHOEHcaTa OCYLLECTBMAETCS MyTEM MPOTSXKKA B PEKOHCTPYUPOBAHHOM
yyacTke TpybonpoBoga NeHOMNONMypeTaHOBOIro NOPLUHSA UMK CTaNbHOMO MOPLUHSA C PE3UHOBLIMU MaHXeTaMMu.

7.17 Tlpn TeXHOMNOrMM MNPOTSKKA MOMMITUMNEHOBLIX MPOMUNINPOBAHHBIX XONOAHbLIM crnocobom Tpyb
Yyepes cyulecTByowun Tpybonposos (MOCNE OYUCTKU U MNPOBEPKU BUOEOKAMEPOW KayecTBa OYUCTKM)
nonmnaTUneHoBble Tpybbl CBapuBalT BCTbIK HEMOCPEACTBEHHO Ha MecTe npoBefeHus paboT, nponyckatoT
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Yepes creumanbHyl0 YCTaHOBKY, KoTopas npodunupyeT Tpyby, npuaasas en xapaktepHyto U-obpasHyio
dopmy. [Ons coxpaHeHus atonm copmbl Ha Tpybe 3akpennsioT OGaHOaxHble neHToYkW. [paT nepef
npodmnMpoBaHnemM yaansioT.

Mpu npumeHeHun Tpyb, MPOMMUIMPOBAHHBLIX XONOAHBIM CMOCOOOM B 3aBOACKMX YCMOBUSIX (cpasy
nocrne W3roToBMneHusl), UX ¢opMa COXpPaHAETCS C MOMOLLbID CTPETY-MMEHKA, a MocTaBka Ha OObekT
OCYLLIECTBSIETCS Ha KaTylkax (6apabaHax).

7.17.1 lNocne BTArMBaHUSA B PEKOHCTPYMPYEMBbIN TpyOONpPOBOA MOMITUNEHOBONM MPOUINPOBAHHON
TpyObl Ha ee KOHLAX yCTaHaBNMBAlOT KOHLEBbIE AeTanu, Yepe3 KoTopble AMs WHMLMUPOBAaHMA npouecca
BOCCTaHOBIIEHMS1 MepBOHa4arnbHoM ¢opMbl BHYTPb TpyObl nmogawT Bogy npu gasnenHum 0,1-0,3 MMa, a
3atem ypansoT. o Bo3gencTsmem gasneHnst BOAbl nonatTcs 6aHaaxHble NeHTouYkM, 1 Tpyba npuHumaet
CBOK MEepBOHAYarnbHy Kpyrnyt ¢opMy NPakTUYeCKn MNMOTHO npuneras K CTEeHKe PEKOHCTPYMpyeMoro
Tpybonposoaa.

lMpouecc BocCTaHOBMEHUA Kpyrron dopmbl Tpys, NPOUNMPOBAaHHBIX XOMOAHbIM cnocobom B
3aBOACKUX YCIOBUSAX, OOMYyCKaeTCa NPOBOAWUTb CXaTbiM BO3OyXOM MOA4 AABMEHUEM, 3HAYeHWe KOTOpOoro
3aBMCUT OT CBOWCTB MaTepuarna, U3 KoToporo u3rotoerneHa tpyba n TemnepaTtypbl OKpyXatoLiero Bosayxa.
HonyckaeTtcsa ansa 1py6 ¢ SDR 41 npuMeHATb NepeXnMHble YCTPOMCTBA BMECTO KOHLIEBLIX AeTanen.

7.17.2 TpoaomKNTENBHOCTL BOCCTAaHOBNEHNST MEePBOHAYannbHOM popMbl TPyObl 3aBUCUT OT AMamMeTpa
N MPOTSPKEHHOCTM PEKOHCTPYMpPYEMOro Tpybonposoaa.

Ons Tpy6, npodunupoBaHHbIX XONOAHLIM CNOCOOOM B 3aBOACKUX YCIOBMSX, OHO AOSMKHO ObiTb He
MeHee 12 u.

7.18 Tepen pesepcuel, Npu 3anofiHEHUM BOAOW NONUITUINEHOBOM TPybbl, HEOOXOAMMO NPUHATH
Mepbl MO MOMHOMY YAaneHu BO34yxa W3 ee Monoctn, B uenax obecnedyeHus paBHOMEPHOrO
pacnpegeneHvns AaBneHus BOAbl HA CTEHKM NONMATUIEHOBON TPyObI.

7.19 B npouecce peepcun Heobxoammo obecneuntb KOHTPONb 3a [OCTWXKeHuem Tpybon
MakCUMarnbHOW AMNMHbI OKPYXXHOCTM B OO0 ee 4acTu, a Takke 3a AaBrneHMeM BOAbl, YTOObI HE MPeBbICUTb
MaKCMMarnbHbIX 3Ha4YeHWI, NPeayCMOTPEHHbIX AaHHON TEXHONOTNEN.

7.20 lMocne ymaneHus BoAbl UN NPOAYBKM HOBbLIA MONM3TUIIEHOBLIA TPyOOMNpPOBOA NPOBEPSIOT Ha
KayeCcTBO BbIMOJIHEHHbIX PaboOT CTPOMTENBHOW OpraHusauven unu Apyrum npodunbHbIM NpeanpuaTMeM B
NPUCYTCTBUN NpeacTaBUTENen 3KCcnnyaTauuoHHOW opraHusauuun. poBepky OCYLWECTBASAT C MOMOLLbIO
BMAeoKamMepsbl. [1o pesynbTaTam NpoBEpPKM COCTaBNSAIOT akT (CM. npunoxenHwue ).

7.21 BbINONHEHHBIN y4acTOK MOMMAaTMIEHOBOro TpybonpoBoga 3akpbiBaldT € o0b6enx CTOpPOH
3arnywkamu, WCKIoYalWmMy nonagaHne BHYTPb TPsid3n M BoAbl. 3arfyLllkM COXPaHSAT OO MOMEHTA
npoBedeHus paboT No COeaMHEHWI0 YYacTKOB PEKOHCTPYMpPOBaHHOIO TpybomnpoBoda Mmexay cobom unm
npucoeauHeHns Kk gencreytolemy Tpybonposogy.

7.22 [na coeavHeHMs1 BOCCTaHOBMBLUMX CBOK (QOPMY MOMMUITUNEHOBLIX TPpyO CO CTaHAApTHbIMM
nonuatuneHosbiMy TpyGamu M3 80, M3 100 (Mnm coeguHUTENBHBIMK AeTansgMmn) UCMOMb3YHOT:

- CTaHAapTHblE COeAMHUTENbHbIE AeTanu, B TOM yucne ¢ 3H;

- KOMMNPECCUOHHbIE cneunarnbHble geTanu.

7.23 lNMpn HeO6XOQUMOCTU KOHeL, NPOUNMPOBAHHON MM 0OXaTon NONMITUINEHOBOW TpyObl MOXeT
ObITb NOKanbHO pacliuMpeH [0 Onwkanwero cTaHOapTHOrO AMaMeTpa C MOMOLBK MAPaBAMYECKOro
aKcnaHgepa, C y4eToM TOro, YTO OKOHYaTEMbHBLIN HApPYXHbIN OuameTp TpyObl He OOMKeH NpeBbIwaTb
HoMuHanbHbI (DN/OD) Gonee yem Ha 7%, nocne 4Yero B 3TOT KOHeL, TpyObl BCTABNAOT OMOPHYIO BTYIKY,
COXPaHSIOLLYI0 ero cTaHAapTHbIN pasmep.

JonyckaeTcs npumeHeHue cneumanbHbiX nepexogos ¢ 3H Ana coegmHeHns NpounnpoBaHHbIX TPyo
HecTaHOapTHbIX pasMepoB C NOMNUATUMEHOBbLIMKU TpyBamMu CTaHAapTHBIX pa3mMepoB.

7.24 Tpn moHTaxe yrnoB noeopota 15°, 22°, 30°, 45°, 60°, 90° ucnonb3ylT MNONUITUNEHOBLIE
otBoabl M getanm ¢ 3H. Yrnbl noBopoTa MOXHO BbIMOMHUTL "CBOGOAHBIM M3rMGOM" M3 CTaHAAPTHbIX
nonuatuneHoBbix TPy6 M3 80 wnm M3 100 (cootBeTcTBytOWMX SDR) pagnycom He meHee 25 HapyHbIX
anameTpoB TpyObl C NOCneayoLMM NPpUcoeanHeHeM K TpybonpoBoay ¢ nomoLlbto getanen ¢ 3H.

7.25 [ina coeanHeHUs1 NONMaTUNeHOBON TpyObl ¢ TPyOONpPOBOAOM U3 ApYrMX MaTtepuanos UCMOMNb3yT
MeXaHU4eCKUii TUN coeaMHUTENbHbIX AeTanen (pnaHueBble aganTepbl, KOMAPECCUOHHbIE MYdPTbI 1 T.A4.).

Ons npucoeavHeHWs1 MNONM3TUIEHOBON MNPO(UIMPOBaAHHOM MM obxaton TpyObl K HanopHOMYy
cTanbHomy TpybonpoBogy [JoMyckaeTca MNPUMEHATb HepasbeMHOE COoeAuMHEHWe "CTanb-nonuaTuneH”,
npusapusaemoe getanbto ¢ 3H k ero nonnaTMnNeHoBon YacTu.

7.26 [Ona npepoTBpalleHns HeraTuBHbIX MOCNEACTBUA, BbI3BAHHbLIX BbLICOKMM  3HAYeHUEM
KoadpduLUMEHTa JNMHEWHOTO paclIMpEeHMsT MONUITUNIEHa, Ha MNpPUCOeAMHSEeMbIN TpybonpoBOoA4 M3 ApYrvx
MaTepunanos cnegyeT npegycmatpvsaTb YCTPOWCTBO YMOPOB UMW YCTAHOBKY "HENOABMXHbLIX onop".

7.27 [Ona npucoeguvHEeHusi  MONMITUMIEHOBLIX  TPybOOMPOBOOOB K PEKOHCTPYMPOBAHHOMY
npodunMpoBaHHbIMM MM 0bXxaTbiMuM Tpybamu TpybonpoBody AOMYyCKaeTcs WUCMOoNb30BaTb CeasioBble
OTBOAbI UMW 3aMEHNTb YacTb 3TOro Tpybonposoaa TPONHMKOM, NpucoeanHsembiM Mmydptamu ¢ 3H. MNMpu aTom
YacTb TpybONpoBOAa BbIpE3aloT C TaKUM pacveToM, YTOObl 0becnevnTb NpaBuITbHY YCTAHOBKY TPOMHMKA U
MydT ¢ 3H.

7.28 MeTtoa npoTsXkM (NpOTankuBaHWs) MOMMATUNEHOBLIX TPYOONPOBOAOB 4Yepe3 CyllecTByloLLime
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TpyboONpoBOAbI CaMOTEYHOW KaHanusauumum [onyckaeTcs nNpPUMEHATb € ucnonb3oBaHWem Tpyb co
cTpykTypupoBaHHou cTeHkon no TOCT P 54475 vnn no TexHMYecknm ycrioBusSM (C XapakTepucTukamu,
obecneuynBaloLMMK KayecTBO TPy He Hwke cTaHAapTHbIX) HE3aBUCMMO OT MaTepuana u KoHdurypaumm
nonepeyHOro cevyeHns cyLlecTBytoLlero Tpybonposoaa, Npy ycrnosun cBobogHOro NpoxoxaeHus Tpyobi.

7.29 Cnocob coeguHeHus (cBapHOe, MexaHu4deckoe U T.M.) B nnetb Tpybd CO CTPYKTYpMPOBAHHOM
CTEHKON AormkeH obecneynBaTb ee repMeTUYHOCTb M LIENTOCTHOCTb MPU NPOTSDKKE (NpOTanKkMBaHum).

7.30 lMepen npoTshkkon (MpoTankmBaHMeM) nnetn Tpyd Co CTPYKTYpUPOBaHHOW CTEHKOW crnegyet
NMPOTAHYTb KOHTPOJbHBIA OTPe30K Tpybbl AnvHOM He MeHee 2,0 M AMaMeTpoM, paBHbIM AuameTpy
npoTtarmBaeMoro Tpybonposoga. Mo xapakTepy MOBpPEXAEHWA Ha KOHTPONMbHOM OTpes3ke onpegensiercs
BO3MOXHOCTb MpPOTSXKKM  Tpybonposogda. OOGHapyxeHHble MpenaTcTBUsl, HaHOCALWMWE HegonyCcTUMble
noepexaeHus Tpybe, [omKHbI 6bITh YCTpaHeHbl B COOTBETCTBUM € 7.9.1.

7.31 Ans obnerdyeHusa npoTarMBaHus (NpoTankuBaHus) nneTn Tpyb CO CTPYKTYPUPOBAHHOW CTEHKOWN
NPUMEHSIIOT GEHTOHWT, CMEeLlaHHbIN C BOOOW A0 KOHCUCTEHUMW CMeTaHbl M HAHOCUMBbIA Ha BHELLHIOK
NMOBEPXHOCTb TPYObl. Ycunua npoTsKkM (NpoTankvMBaHWs) He [AOMKHbl NpuMBOAUTH K  Aedopmaumun
TpybonpoBoaa co CTPYKTYPUPOBAHHON CTEHKOMW.

7.32 MexTtpybHOe npocTpaHCTBO, 0bOpas3oBaBLUeecs Mocre MpPOTSXKKM (NpoTankMBaHWs) BHYTPU
cyulecTBylowero TpybonpoBoga CamOTEYHOM KaHanu3auuu, AOIMKHO ObiTb 3anoSfIHEHO LIEMEHTHbIM WM
OpYyrMM pacTBopoM, obecneyvmBalomnm MUKCaLMI0 NOMOXEHUS (yrna HaknoHa) NpoTAHYTOro NMofMMepHoOro
TpybonpoBoAa Ha AanbHEWLWNIA Nepmog, ero aKcnyaTauum.

7.33 TepekpbiTye MeXTPYOHOro NPOCTpaHCTBa OCYLLECTBASOT C HWXKHEN TOYKU PEKOHCTPYMPYEMOro
yyacTka. [lpouecc 3anonHeHns MeXTPyOGHOro NPoCTPaHCTBa MOXHO CYMTaTb 3aBepLUEHHbIM, KOorga pacteop
HayMHaeT BblTEKaTb U3 NaTpybka oTBOA4A BO34yxa, BMOHTUPOBAHHOIO B BbICLLEN TOYKE.

7.34 MecTa npumblkaHui Tpybonposoda CO CTPYKTYPUPOBAHHOW CTEHKOWM K CTEHKaM CyLLECTBYHOLLEro
Tpybonposoaa (konogua) nocne NpoTsKku (MpoTankmBaHUs) OOMKHbI BbITb repMeTU3MpoBaHbI.

7.35 Tpu paspabotke MOC [oOmKHbI ObITb KOHKPETU3MPOBaHbl CMocobbl coeguHeHus Tpyo, umx
NPOTSXKKN (NPOTankMBaHUA), 3anofiHeHMsT MEXTPYOHOro NpoCTpaHCTBa U repmMeTnsaumm MecT NpUMbIKaHUS.
Mpu paspabotke TIMP yTOYHAT MPUHATbIE NPOEKTHblE pelleHus. Bce Heobxogumble M3MeHeHMs B
OOKYMEHTaLMI0 BHOCAT B YCTAHOBIIEHHOM [EWCTBYKOLLEM 3akoHogaTenbcTBoM Poccunckon depepaunm
nopsigke.

8 MWcnbiTaHne Tpy6onpoBoAoB BOAOCHAGXKeHMST M BOOOOTBEAEHUA W3 MNOJNIMMEpPHbIX
maTtepuanos

8.1 UcnbiTaHns TpybonpoBoaoB BOAOCHAOXEHUS 1 BOAOOTBeAeHNs NpoBogdsaT B cooteBeTcTBum ¢ Cll
129.13330 n HacToALWUM pa3gerniom.

8.2 WcnbiTaHua TpybonpoBOAOB BOOOCHAOXEHMS M BOOOOTBEAEHMS [OMYCKAaeTCs BbIMNOMHATH
rmapaBnMyeCcKUM UM NHEBMATMYECKNUM CNOCOOOM.

8.3 HanopHbie TpybGonpoBoabl crieAyeT UcnbIThiBaTh B ABa 3Tana: npeaBapuTernbHOe ucnbiTaHmne (Ha
NMPOYHOCTL), OKOHYATENbHOE UCTbITaHME (Ha repMETUYHOCTD).

8.4 lMpepBapuTenbHOe UcnbiTaTenbHOe (M30LITOYHOE) rIMOPaBNYECKOE AABMEHUE NPU UCMbITAHUN Ha
NPOYHOCTb, BbIMNOMHAEMOE [0 3acbIfNKW TPaHLLen U yCTaHOBKM apMaTypbl (TMAPaHTOB, NpegoXpaHUTEeNbHbIX
KnanaHoB, BaHTYy30B), [OO/MKHO ObITb paBHO pacyeTHOMY pabodyemMy [aBMEHUO, YMHOXEHHOMY Ha
KoadppuumeHT 1,3.

8.5 OkoH4aTernbHOe UcnblTaTenbHOe rMapaBnmMyeckoe AaBrneHre Npu UCNbITaHUAX Ha FrepMEeTUYHOCTb,
BbINOMHAEMbIX MOCMe 3acbinNkv TpaHLLen 1 3aBepLueHns Bcex paboT Ha AaHHOM y4yacTke Tpybonposoga, HO
00 YCTaHOBKM TMAPaAHTOB, MNPEOOXPaHUTENbHbBIX KranaHoB W BaHTY30B, BMECTO KOTOpPbIX Ha Bpems
UCNbITaHUSA yCTaHaBNMBAKT 3arnyLwky, OOMKHO OblTb paBHO pacyeTHOMy paboyeMy [OaBreHuio,
YMHOXEHHOMY Ha koadpdumumeHT 1,3.

8.6 [o npoBefeHUss MCMbITAaHUA HaMopHbIX TpybonpoBodoB C pacTpybHbIMW COEAMHEHMSIMU C
YNNOTHUTENbHBIMY KOMNbLaMK No Topuam TpybonpoBoga u Ha 0TBogax HeOOX0AMMO yCTpanBaTb BPEMEHHbIE
UNU NOCTOSHHbIE YNOPbI.

8.7 'mapaBnuyeckoe ucnbiTaHWe HaMOpPHbIX TPYOOMPOBOAOB HA MPOYHOCTb CreadyeT MpPOBOAMTL B
cneayoLlem nopsiake:

- 3anonHUTbL TPyOONPOBOA BOAOW U BbiAepKaTb 6e3 AaBneHns B TeYEHUE 2 Y;

- co3gaTb B TpybonpoBoae vcnbiTaTeNbHOE AaBeHne U NoAAepXKnBaTh ero B TedeHune 0,5 u;

- CHM3UTb UCMbITaTENbHOE AABMNEHNE 40 PAacYETHOrO U NPOBECTM OCMOTP TpybonpoBoaa.

Beigepxky TpybonpoBoga nog paboynm gasneHvem npoBogsaTt He meHee 0,5 u. Beugy gedopmaumm
obonoykn TpybonpoBoga Heobxooumo nopgepxuBate B TpybonpoBoge wucnbiTaTenbHoe wunu pabodee
JaBrieHne noakaykon Boabl 4O NONHOM cTabunusaumm.

8.8 'aopaBnmyeckoe NCnbITaHWe Ha repMETUYHOCTb NPOBOAST B Criedytowwem nopsgke:

- B TpybornpoBoge crnegyeT co3gaTb [AaBrieHWe, paBHOe pacyeTHOMy pabovemMy [aBreHuo, u
nogaepXueatb ero 2 4; npu nageHun gasnenus Ha 0,02 MlMNa npoBogaT Nogkayky BoAbl;

- NOOHATL JaBneHne OO YPOBHA UCMbITaTENLHOro 3a nepuop He 6onee 10 MUH 1 NogaepXxuBaThb ero B
TeyeHue 2 u.
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8.9 TpybonpoBoa cuuTaeTcsa BblaepXaBLUUM NpeaBapuUTEenbHOE M OKOHYaTerNbHOEe rMapaBrMyeckmne
UCNbITaHUS, €Cnn noA WCMblTaTeNbHbIM AaBrfeHWeM He OBHapyXeHO paspbiBOB TpyO MM CTbIKOB U
coeVHUTENbHbIX AeTanen, a Takke He OBHapyXXeHO yTeyek Boabl.

8.10 lNHeBMaTNYECKME UCTBITAHWS HAaNoOpHbLIX TPyBonpoBOAOB NPOBOAAT B CNEAYOLLMX CyYasX:

- TeMnepartypa okpyatoLlero Bosgyxa Hwke 0°C;

- MPUMEHeHNe BoAbl HEJOMYCTUMO MO TEXHUYECKUM NPpUYMHaM;

- BOOa B HEOOXOAMMOM KONMYEeCTBE OTCYTCTBYET.

lMopsaoKk MHEBMAaTUYECKUX MCMbITAHUA HamopHbIX TPyGonpoBOoOOB U3 MOMAMMEPHLIX MaTepuaroB U
TpeboBaHua 6e30NacHOCTM NPY UCNBbITAHUSIX YCTaHaBAMBAIOT NMPOEKTOM.

8.11 3HayeHunsa n3bbITOYHOro AaBneHWs NPU UCMbITAHUAX HaAMOPHbLIX TPYOONPOBOAOB Ha NPOYHOCTb U
repMeTUYHOCTb MHEBMATUYECKMM CMOCOBOM OOIMKHbI ObITh YCTAaHOBMNEHBLI NMPOEKTOM.

MpumeyaHune - Ons nonvMmepHblX TPyO YyCTAaHOBMEHO 3HAYEHWE UCMbITATENbHOrO AaBIEHUd, paBHOe
paboyeMy faBNeHWIO, YMHOXEHHOMY Ha koadhdumumeHT 1,3.

8.12 WcnbiTaHne ©6e3HanopHbIX TpPybONPOBOAOB Ha repMEeTUMYHOCTb rMApaBAMYecKUM Cnocobom
cnegyeT NpoBOoAuTb B ABa 3Tana: npegBapuTernbHoe (00 3ackinku TpaHLeW) M OKoHYyaTenbHoe (nocne
3acbinku TpaHLwen) cornacHo CI1 129.13330.

9 MNpoekTMpoBaHWe N CTPOUTENbLCTBO TPYOONPOBOAOB BOAOCHabXeHNA U BOAOOTBeAEHUS U3
NosfiMMepHbIX MaTepuanoB B 0COObLIX YCITOBUAX

9.1 TllpoekTMpoBaHMe K CTPOMTENBCTBO TPybOMpoOBOAOB BOAOCHAOXEHMS W BOAOOTBEAEHUS W3
NONMUMEPHbIX MatepuarnoB Ha TEPPUTOPUSIX C OCOOLIMM YCMOBUAMU AOSHKHbI OCYLLECTBNATECS C Y4ETOM
HamMuMss M 3Ha4YeHW WX BO3OENCTBMA Ha TpybonpoBoa, CBSA3aHHbIX C  penbedoM MeCcTHOCTH,
reoriormyeckum CTPOEHUEM  TPyHTa, TMAPOreoriorMyecknm  pexmmom, nogpaboTkon  Tepputopum
cTpouTenbcTBa TpybonpoBoAa, KNMMATUY4ECKUMM W CEWCMUYECKMMW YCMOBUSIMW, a Takke C ApYrMMu
BO3AENCTBMAMM U BO3MOXHOCTBIO X UBMEHEHUS BO BPEMEHM:

- Npv MpoOKMNagke Ha nnowagkax C CeMCMUYHOCTbo Ao 9 GannoB - ¢ ydyetom TpeboBaHuin Cll
14.13330;

- Npu npoknagke Ha nogpabaTbiBaeMbiX TEPPUTOPUSIX W MPOCAOOYHbIX TFPYHTAX - C Y4ETOM
TpeboaHui CI 21.13330;

- NpY NpoKnagke B MHOToNeTHEMEP3NbIX FPYHTax - ¢ ydeToM TpedoBaHuin CI1 25.13330.

9.2 OcHoBaHuve noa TpybonpoBOAbl HA TEPPUTOPUAX C OCOOBLIMY YCNIOBUSMU NMPOEKTUPYIOT C YYETOM
TpeboaHui CI122.13330.

9.3 [lonyckaeTca He npegycMmaTpmBaTh AOMOMHUTENbHBIE MEPONPUATUS B NPOCAA0YHbLIX FPYHTaxX Tuna
I, cnaboHabyxawLwmx, cnabonyynHUCTbIX, CNabo3acorieHHbIX, CREXaBLUMXCA HAacCbIMHbIX [PYyHTax, ecnu
HanpsbkeHus B TpybonpoBogax oT gechopMaumii He MpeBbiwalT AOMYCTUMbIX, OMPeAeneHHbIX Ha CTaauu
NPOEKTUPOBaHUSA, 1 (UNIN) OTCYTCTBYHOT YCMNOBMS, Bbi3biBatOLne 3Tn gedopmauun.

9.4 Tpu npoknagke TpybonpoBOOOB B BOAOHACHILEHHBLIX FPYHTAX W MNPOEKTUPOBAHWUM BOAHbIX
nepexodoB MpoOBOAAT pacyeT YCTOMYMBOCTM MOMOXeHus (MPOTMB  BCMAMbITMS) UM HEODXoAUMOCTM
H6annacTnpoBku TpybonpoBoaa B COOTBETCTBMM C NPUMIOXKEHNEM [.

TpybonpoBoapl noanexar pacyeTy Ha BCMMbITUE B TpaHULAx ropu3oHTa BbICOKUX Boh 2%
obecneyeHHOCTU (BoAHble Mperpagbl) U MaKCMManbHOrO YPOBHSA TPYHTOBbIX BOA (BOOOHACHILLEHHbIE
FPYHTHI).

KoHCTpyKumusi Npurpy3oB AoOMmKHa ObiTb CTOMKOW K arpecCMBHOMY BO3L4EWCTBMIO FPyHTa U FPYHTOBbIX
BOA, UCKIMOYaTb BO3MOXHOCTb MOBPEXAEHNSA MOBEPXHOCTU TPYO.

9.5 Tlpn BbLICOKOM YpOBHE T[PYHTOBbIX BOA Crnegyetr npegycmaTpmMBaTb  MCKYCCTBEHHOE
BOJOMOHMKEHMNE.

9.6 lNpwu BbIGOpPE Tpacckl cnegyeT n3beratb y4acTKOB C KOCOropamu, HEYCTONYMBBLIMU, NPOCaAg0UYHbIMMI
N HalyxawwWmMMn rpyHTamMm, nepeceveHusiMU ropHbIX BbIpabOTOK, aKTUBHbLIX TEKTOHMYECKUX pPa3rioMOB,
cerneonacHbIX U OMOM3HEBLIX CKIIOHOB, @ Takke y4acTKOB, rge BO3MOXHO pa3BMTUE KapCTOBbIX MPOLECCOB
UNN CENCMNYHOCTb KOTOPLIX NpeBbiaeT 9 6annos.

9.7 [lpu npoknagke TpyObONpoBOAOB B  BOAOHACLIWEHHbLIX, 3a00MOYEHHbIX, 3aWNEHHbIX,
3aTOpdOBaHHbLIX FPYHTaX MpeaycMaTpuBaloT MeponpuaTusi, obecneuvvBalolne HeCyLyt CMocoBHOCTb
FPYHTOB, COOTBETCTBYIOLLYID pacyeTHOMYy conpoTuBreHuto He wMeHee 0,1 Mlla. B atux cnyyasax
npegycmatpuBaloT OeTOHHOe unuM BTpamboBaHHOE B TIPYHT LeOEHOYHOE OCHOBaHWE C YCTPOWCTBOM
nec4aHon NoAroToBKM.

9.8 TlpoekTMpoBaHMe KN CTPOUTENLCTBO TPyOOMPOBOAOB BOOOCHAOXEHMS M BOAOOTBEAEHWUS B
npocagoYHbIX rpyHTax Tuna | ¢ npocagodHocTbio 6onee 20 cm m Tuna |l ¢ npocagoyvHocTeio Ao 20 cm
crnegyeT BbINOMHATb C YNNOTHEHWeM rpyHTa TpambosaHvem ot 0,5 go 0,8 m. B rpyHtax Ttunma Il ¢
npocagoyvHocTbio Goree 20 CM BbINOMHAT YNIOTHEHWE TpyHTa TpamboBaHuem oT 0,1 go 0,8 M m
YCTPOWCTBO BOOOHENPOHMLaeMoro noggoHa ¢ 6optamm Beicoton 0,1-0,15 M, Ha KOoTOpyl yknagbiBakoT
OpeHaxHbl cnon TonwmHom 0,1 m.

9.9 Ha nnowaakax cTpouTenbCcTBa C CEMCMUYHOCTBLIO CBbILLE 6 Gannos BBoA TpybonpoBoa B 34aHUS
OOIMKEH OCYLLEeCTBNATLCS Yepes NpoeMbl, pa3Mepbl KOTOPbIX AOMKHbI NpeBbIllaTh AMaMeTp Tpybonposoaa B
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cootBetctBuM ¢ CI1 31.133330*, npu a3tom ocb TpybonpoBoAa [OOIMKHA MNPOXOAUTb 4epe3 LEHTP
npoema.

* BeposiTHO, owwnbka opuriHana. Cneayet untatb: CI1 31.13330.2012. - NpumMeyaHne M3rotToBUTENS
0a3bl JaHHbIX.

9.10 PaboTbl B ropHbIX YCMOBMSAX CreayeT BbIMONHATE B Mepuod HavMeHblUuel BeposiTHOCTU
MOSIBNIEHNA Ha y4yacTkax npou3BoAcTBa paboT ceneBblX MOTOKOB, FOPHbIX MaBOAKOB, KaMHeNagos,
NPOAOIMKUTENBHBIX FIMBHEN N CHEXHbIX NaBuH.

9.11 C6opky n cBapky Tpyb Ha npofonbHbIX ykroHax Ao 20° crnegyeT NpoBOAWTb CHU3Y BBEPX MO
CKINOHY, Npu Bonbllen KPyTU3HE - Ha MNPOMEXYTOYHbIX FOPU3OHTarNbHbIX NMOLWaAKax € nocneayoLwmm
npoTackMBaHneM NOAroTOBEHHOW NneTu Tpybonposoaa.

10 CTpouTenbCTBO APEHaXHbIX TPYO6ONPOBOAOB U3 NOSIMMEPHLIX MaTepuanoB

10.1 CTponTenbCTBO APEHaXHbIX TPYOONpoBOAOB BbINOSHSAT ¢ y4eToMm TpeboBaHui CI145.13330.

10.2 CTpouTenbCTBO ApPEHaXHbIX TPyOONPOBOAOB BbIMOMHAKT TPaHLIENHbIMM U BecTpaHLeiHbIMN
cnocobamu.

10.3 MoHTax apeHaxHbIX TpyOonpoBoAOB BKMOYaET CreayoLlme CTagaunm:

- pa3paboTka TpaHLweu (Mpu TpaHLIENHOW Npoknaake);

- coeguHeHne Tpyob;

- YCTPOMCTBO (PUMbTPYHOLLErO CNOS N3 MENKOro rpaBusi.

10.4 TpaHweWHaa NnpoknaaKka ApeHaXHbIX TPy60onpoBoaoB

10.4.1 OpeHaxHble Tpybbl yknagpiBaoT B TPAHLUE MO OKOHYaHUW BbIpaBHMBAHWA ANS TpaHLeu no
HMBENVPY ONs npuaaHus TpybonpoBody MPOEKTHOrO YKMNOHa W CTPOMTENbCTBA KOMoAues, Mpyu 3TOM
cobnogatoT cneayowmne ycrnoBus:

- WMpWHa TpaHLWen No OHy, 3aBucsLlasi OT ryOuHbI 3anoXeHus OpeHbl, guameTtpa TpybonpoBoaa,
LUMPWHbI KOBLLA 3KCKaBaTopa, AoMmkHa ObiTb He meHee 0,4 m;

- B NOMEpPeYHOM CeYeHUn TpaHLles MOXET MMEeTb NPSAMOYrofbHOE Unu TpaneuengansHoe oyepTaHue.
B nepBom cny4ae CTEHKM TpaHLIEeNn HEOOXOAMMO YKPENUTb C MOMOLLBI MHBEHTAPHBIX LLMTOB, BO BTOPOM -
oTkocamm 1:1;

- NpY MOCTYMMEeHUM MOBEPXHOCTHbIX BOA B OPEHaXHyl TpaHLe npedycMaTpuBaloT BpeMeHHble
BOAOOTBOAHbIE KaHaBbl, MOTKN UIN UCMOSb3YIOT OTKaYMBaHUE BOAbI C MOMOLLbIO HAacocoB. [Mpu noctynneHum
B TpaHLLE FPYHTOBbLIX BOA C pacxodom, npesbiwawwmm 1 n/c, ee HeobxoaMMo OcCylliaTb C MOMOLLbH
UrnomnbTPOBbLIX BOAOMOHKAOLLMX UM OPYTUX HACOCHBLIX YCTAHOBOK;

- YCTPOWMCTBO TPaHLLUENHbIX OpEeHaXen BCeX TUNOB BbIMOMHAT B cyxoe BpeMs roga. [Npyn Hanudmm
FPYHTOB MOBbLILIEHHON BMAXHOCTU, MEPEYBMAXHEHHbIX, a Takke B Cnydae MOCTYNNEeHUs B TPaHLLE
MOBEPXHOCTHbIX UMW TPYHTOBbIX BOA4 paboTbl MO YCTPOWCTBY [OpEeHaXen BbIMOMHAT OTAEeNbHbIMU
3axBaTkaMu C npeaBapuTeribHbIM MOMHbLIM UMM YaCTUYHBLIM OCYLLEHNEM;

- OHO TpaHLWen He OOIMKHO coAepXaTb TBepAblX BKMIOYEHUN (TBepOblX KOMKOB, KMpMMYa, KamMHs 1
T.0.), KOTOPbIE MOTYT MPOAABUTL HUXKHUIA CBOZ YIIOXKEHHOW HA HUX TPYObI.

10.4.2 Tpu npoknagke ApeHaxHbIX TpyO [onyckaeTcs OTKMOHeHMe TpybonpoBoda OT MPOEKTHOro
NonoXeHnsi B COOTBETCTBMM C pucyHkom 10.1.

Mpu npoknagke TpybonpoBodoB C 4YacTuyHOW nepdpopaument Tpybbl HeobxoaMmo yknagbiBaTb
OpEHaXXHbIMU OTBEPCTUSIMU BBEPX.
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a - OTKIMOHEeHWEe NPOEKTHOW Tpacchl OT HaKTUYECKOW NPY M3MEHEHUN MPOEKTHOrO NOMNOXeHUs Konoaues; 6
- BOKOBOE OTKIMOHEHWE TPACChl MPU COXPaHEHUM NPOEKTHOMO MOSOXEHMS KONOJLUEB; 8 - OTKITOHEeHMe Tpaccehbl
B BEPTUKaNbHOM NonoxeHun; 1 - paktmyeckas Tpacca; 2 - npoekTHasa Tpacca

PucyHok 10.1 - JonycTuMble OTKNOHEHWSI APEeHbl OT NPOEKTHOIO MOSTOXKEHMWS
10.4.3 Tlo OKOHYaHWM MOHTaXHbIX paboT TpybonpoBoa [ApeHaxa [JoImkeH ObiTb obcbinaH
OpeHupyoLWwmMmn obcbinkamm, KoTopble, B COOTBETCTBMU C COCTAaBOM APEHUPYEMbIX FPYHTOB, MOryT ObiTb
OLHOCITOMHLIMU Y1 MHOTOCITOMHBLIMM.
MpuMepbl yCTpOKCTBa TPaHLLENHbIX ApeHaxen npeactaBneHbl Ha pucyHkax 10.2 u 10.3.

l‘,ﬁ

a - B TpaHLLEee C BEPTUKambHbIMWU CTEHKaMK; 6 - B TpaHLIee ¢ 0TkocaMu; 7 - KOHTYp TpaHLieu; 2 -
MECTHBIN rPyHT; 3 - obpaTHas 3acbinka TpaHLen pa3HO3ePHUCTLIM MECKOM; 4 - OQHOCMOMHAs 3acbinka
Menkum webHem; 5 - Tpybonposos
PucyHok 10.2 - CxeMbl yCTPOWCTBA TPAHLLENHOIO ApeHaXa C OAHOCIONHOM 06CbINKOn

necyaHo-rpaBenncTbIM rPYHTOM
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a - B TpaHLlee C BepTMKanbHbIMW CTEHKaMK; 6 - B TpaHLlee C oTkocamu; 7 - KOHTYp TpaHLueu; 2 -
MECTHbIV TPYHT; 3 - obpaTHas 3acbinka TpaHLen pasHO3ePHUCTbIM NEeCKOM; 4 - PUNbTP U3 reoTEeKCTUNS

PucyHok 10.3 - CxeMbl yCTpOMCTBaA TpaHLWENHOro ApeHaxa B 0b6onovke-punbTpe n3 reotekcTuns

10.4.4 MoHTax [OpeHaxHbIXx TPyOOMpoBOAOB NMPOBOAAT NPV TemnepaType HapyXHOro BO34yxa He
HWxe, YeM MuHyc 10°C.

10.4.5 lMpun yknagke OpeHaXHbIX TPyO B OTAENbHbIX TPaHLUEsX, PacnoNOXeEHHbIX BONM3M 3gaHuin m
OPYrrX COopy>XeHun, aormkHa bblTb obecnedeHa yCTOMYMBOCTb OCHOBAHMI STUX COOPYXEHUA OT CMeLLeHns
B CTOPOHY APEHaXXHOMN TpaHLUen.

10.4.6 lpn pacnonoxeHun ApeHaxa B MNeckax rpaBennucTbiX, KPYMHbIX M cpegHen KPymHOCTU CO
cpegHuMm gnameTpom 4vactuy 0,3-0,4 MM M KpynHee yCTpavBaloT OOHOCIONHbIE OOCHINKN U3 rpaBus Unm
WebHHA; npu pacnonoXeHun B MNeckax CpeaHen KPYnHOCTM CO CPedHMM AMaMeTpoM 4YacTuu, MEeHbLUUM
0,3-0,4 MM, a TakKe B MEMKUX U MblieBaTbiX Meckax, Cynecsx u npu CroucToM CTPOEHUN BOOOHOCHOTrO
nnacta HeobxoaMMo ycTpavBaTb OBYXCIONHbIE OOCHINKW: BHYTPEHHWUI CNOW OOCKIMNKN U3 LWEeOHS, a BHELLHWIA
- 13 necka. ®Ppakumn webHa OoOmkHbI ObITb MeHblie pa3mepa BnaauHbl rodpa. LlebeHb He pomkeH
copepXaTtb 00NOMOYHbIE 3NIEMEHTbI C OCTPLIMU KPOMKaMMU.

10.4.7 Tpu npumeHeHun gpeHaxa c¢ 3P moxeT ObiTb MCMonb3oBaHa OAHOCIONHAsA obcChbinka u3
rpaBusi unu webHs (cm. pucyHok 10.4).

1 - TpybonpoBogA; 2 - rpaBuinHas 3ackinka; 3 - 3PI1; 4 - MeCTHbIV IPyHT

PucyHok 10.4 - O6wmn BMA cmcTembl apeHaxa ¢ 30T

10.5 BecTpaHwenrHasa Npoknaaka gpeHaXHbIX TPy6onpoBoaoB

10.5.1 TopusoHTanbHbIN GecTpaHLwelrHbii apeHax (cMm. pucyHok 10.5) pacnonaratoT y MNOAOLLBbI
OTKOCa BblEMKM UIK €€ OTAESbHbIX SIPYCOB, @ Takke B NpeAenax BepPXOBOW UM HU30BOW YacTu CKITOHa.

10.5.2 TexHOnornsi Coopy>XeHnsi ropM3oHTaNbHOIrO 6eCTpaHLLENHOro ApeHaxa BKIoYaeT:

- NOAroToBUTESNbHbLIE PAabOThI, B TOM YMCHE MIaHMPOBKY NOBEPXHOCTM 3EMIN, YCTPONCTBO BPEMEHHbIX
noabe3gHbIX NyTen, JOCTaBKy Tpyb 1 Apyrmx Matepuarnos;

- YCTPOMCTBO BOJOMPUEMHOro  komnektopa  (uenecoobpas3Ho umcnonb3oBatb TpPybbl €O
CTPYKTYpMPOBaHHOM CTEeHKON Tuna B);

- BypeHune CKkBaXkMH C yCTaHOBKOW (bMnbTPOB, NpeacTaBnsiowmx cobon Tpybbl ¢ rnagkon BHyTPEHHEN
N HapyXXHOW MNOBEPXHOCTbIO, WMeKLMe LieneByl nepdgopaumio U coeauHslowmecs apyr ¢ Opyrom
NocpeacTBOM pe3bObl;

- BBeAeHue B punbTpbl APEH, U3rOTOBMEHHbIX 13 Tpy6 ¢ 3Or1.
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1 - yctaHoBka HB; 2 - dunbTp (Cc nocneayowmm BeegeHneM ApeH); 3 - nnaHupyemMbii YypOBEHb FPYHTOBbLIX
BOA,; 4 - CyLEeCTBYOWMN YPOBEHb NPYHTOBBLIX BOA

PucyHok 10.5 - Cxema cTpouTenbcTBa ApeHaxa ¢ nomolubio MHB

10.6 MoHTaX ApeHaXHbIX TPy6onpoBoaoB

10.6.1 lNepea MOHTaXXoOM ApeHaXkHble roppnpoBaHHbIe TPYObI packnagbiBaloT Ha OpoBKke TpaHLIeN.

10.6.2 MoHTax gpeHaxHoro TpybonpoBoga NpoBOAAT Ha OHE TpaHLwew, rae kaxayo Tpyby, ogHy 3a
OfHOW, MnocnefoBaTenbHO BCTaBNSAKT B pacTpybd AByxpacTpyOHou mydTbl (cM. pucyHok 10.6). [Mpwu
Heobx0AMMOCTU MOXHO obpe3aTb Tpybbl Mexay rodpamm HOXKOBKOW MO AepeBy unm no metanny. MoHTax
MydPT OCYLLECTBMSETCH BPYYHYIO, NPU HEOOXOAMMOCTM BO3MOXHO WCMOMb30BaHWE WHCTPYMEHTa Wunu
CTPOUTENBLHON TEeXHMKKU. [INA MOHTaxa coegnHeHus kpasi Tpybbl, MydTa/pacTtpyb 1 ynnoTHUTENbLHOE KOMbLO
OOMXKHbI BbITb NPeABapUTENBHO OYULLIEHBI YNCTOW TKaHbIO OT Macna, rpyHTa, Necka n NpoYMx 3arpsasHeHun.

1 2 2 3

1 - TpyObI, 2 - yINOTHUTENBHOE KOMbLO, 3 - MydTa

PucyHok 10.6 - Cxema coeguHeHus Tpyb ¢ nomoLLbio AByXpacTpybHon Myl

10.6.3 YnnotHMTEenNbHOE KOMbLO YyCTaHaBnuBawT B nepsyt (cm. pucyHok 10.7, a, - gna Tpyb
anameTpom 250-630 mm) nnu BTopyto (cMm. pucyHok 10.7, 6, - anga Tpyb anameTpom meHee 250 mm) BnaguHy
mMexay roppamu, npuyem ynnoTHALWMN Npodub AOMMKEH BbiTb HanpaBneH B CTOPOHY Gnivkanwero Topua
TpyObl. YKasaHHOEe MONoXeHue YNMoTHAKLWEro Npounga rapaHTupyeT anacTM4yHoOe npuneraHue KonbLa K
MydTe no Bcemy nepumeTpy u obecneuvBaeT Tpebyemyro HageXHOCTb coeauHeHus. Ons obneryeHus
MOHTaxa yCTaHaBfMBatoT YNIOTHUTENbHOE KOJMbLO CHavana B HUXKHIO YacTb TPyObl, 3aTeM, UCMonb3ys ABe
MOHTUPOBKU, HAAEBAIOT BEPXHIOK YaCTb YNNOTHUTEMNBHOMO Kombua (CM. pucyHok 10.8).
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a - ansa 1py6 guameTtpom 250-630 mm; 6 - ana Tpy6 anameTpom meHee 250 Mm

PucyHok 10.7 - YcTaHoBKa yniiOTHUTENBHOIO KosbLa

PucyHok 10.8 - YcTaHoBKa yNnoOTHAUTENBHOMO KOMbLia NpyY NOMOLLM ABYX MOHTUPOBOK

10.6.4 Tlepen ycTaHOBKOW My(PTbl, €€ BHYTPEHHIOI MOBEPXHOCTb, TaK X& Kak W HapyXHY
MOBEPXHOCTb YCTAHOBIMIEHHOrO YMIOTHUTENBHOIO Kofbla, HeobXxoAMMO MOKPbITb BOOOOTTANKMBAOLLEN
cMaskon. Ona aTux uenew NpuMeHsitoT cMasKy-rnyopuKkaHT Ons MOHTaXa nonmMmepHbix Tpy6. 3anpellaetcs
NPUMEHSITb AN CMa3sku YNNOTHUTEMNbHbLIX Konewy, n Myt HedpTe- N Macnocofepxallne BellecTBa, KOTopble
NPUBOAAT K YXYALLEHU0 CBOMCTB MaTeprarnos 1 UX npexgeBpeMeHHOMY CTapeHuIo.

10.6.5 TlpegBaputenbHO OTMe4YaldT Ha Tpybe Mapkepom paccTosHMS OT Havana MydTel Jo
npeanonaraeMoro ynopa (T.e. cepefuHbl MydThl) Ansi o6ecrnedeHrs NonHoro 3axoda Tpybel B MydTy.

10.6.6 BBog KoHLa TpyObl B pacTpyb MydThl NPOBOAAT C NOCTOAHHLIM M O4MHAKOBO pacnpenerieHHbIM
ycunvuem naparnnernibHO ocu ¢ o653aTenbHbIM KOHTPOMNEM MOMOXEHUS YNIIOTHUTENBHOMO Konbua. Ons aToro
MO>XXHO BOCMOJIb30BATLCS CTPOUTENIBHOW TEXHMKOWN N MHCTPYMEHTOM.

10.6.7 Tpn YacTM4HOM nepeMeLLeHnn YNNOTHUTENbHOMO Kombla B CNeaylowyl BraguHy Mmexay
rodpamu, 3amsaATMM W/MNU nepexnecte HeoOXOAMMO MPUOCTAaHOBUTL MPOLLECC MOHTaxa W BeEPHYTb
YMNOTHUTENBHOE KOMNbLIO 06paTHO B UCXOOHOE MOJSIOXKEHME.

10.6.8 Mpu ycTaHOBKE My(T HE LOOMNycKaeTCs NPUMEHEHWNE MoObIX yAapHbIX BO3OEWCTBUNA, KOTOpble
MOryT NPUBECTU K NOBPEXAEHUAM MY Thbl U YNIIOTHATENBHOIO KOMbLA.

10.7 lMpun HeobxoaumocTn Ana obecnevyeHUsa NPOEKTHOro NONoXeHusa Tpyd npoBoasaT 6annacTMpoBky
TpyOOMNPOBOAOB C MOMOLLLIO Pa3NMYHbIX NPUrPy30B, MPU 3TOM NPUrpy3bl HE AOMKHbI ObITb PACNOMOXKEHbI B
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MecTax coeanHeHus Tpyd 1 nepekpbiBaTb ApPeHaXHble OTBEPCTUS.

10.8 N'vapaBnuyeckne UcnbITaHMsA ApeHaxHbIX Tpy6 He npoBoadAT. KauecTBO MOHTaxa KOHTpOnMpyoT
B npouecce cbopkm TpybonpoBoga. [lpu atom obecneynBaeTcss COOTBETCTBME MOHTMPYEMOrO
TpybonpoBoAa NPOEKTY: ero NPSIMONMHEWHOCTb OOCTUraeTcsi C MOMOLLbI0 MaTtepuana oOChINKK, KOTOPbIN
CMYXWUT UM (PMKCaTOPOM, @ YKIOH KOHTPONMPYETCSA HUBENNPOM.

10.9 Tlepen cpadven gpeHaxa B 3JKcnnyaTauumio criegyeT TWaTenbHO MPOMbITb FOPU3OHTasbHYIO
OpeHaxHyto TpyOy, 0cBOOOAMTE OT MOCTOPOHHUX MPEeaMETOB U FPyHTa CMOTPOBbIE KOMOALbI.

10.10 dpeHaxHble Tpybbl MPOMbIBAlOT CWUSIbHOW CTPyen BoAbl, NogaBaeMon U3 BOOOMNPOBOAA WK
aBTOLUMUCTEPHBI, ANst OCBODOXAEHNS OPEHAXKHbBIX TPYO OT BHECEHHbIX YacTuL, FpyHTa.

11 TpeboBaHMA 6e30MAaCHOCTU U OXpPaHbl OKPYXKaloLlen cpeabl

11.1 Ha Tepputopun npousBoactBa paboT no npoknagke u akcnfyatauum TpybonpoBogoB U3
NnonMMepHbIX MaTepuanos criegyet cobnogaTe HOpMaTKBbI MO OXPaHE OKPY’KatoLLen NPUPOAHON cpeapbl Ha
OCHOBE 3KONOrM4eckn 6e3onacHbIX TEXHNYECKUX peLleHui, NPeayCMOTPEHHbIX NPOEKTHON JOKYMEHTaLUNeN.

11.2 MMpMMeHUTENBHO K UCMOMb30BaHMIO, TPAHCMOPTUPOBAHMIO U XpaHeHUo Tpyb, coeanHUTENbHbIX
JeTtanen, KoOnogueB M €eMKOCTEM u3 MNOMMMEpPHbIX MaTepuanoB cheuunanbHble TpeboBaHWs K oOXxpaHe
OKpy>XaloLlen cpefbl He NpeabABMSIoT.

11.3 TpyObl, coeguHUTEnbHblE AeTanu, konoaubl u emkoctn m3 M3, MIM-b, HMNBX u MNBX-O He
BbIAENSAIOT B OKPYXatoLLyto cpely TOKCUYHbIX BELLECTB U He OKa3biBalT NPU HENnocpeaCcTBEHHOM KOHTaKTe
BpeOHOro BO3OEWCTBUS Ha OpraHuaMm 4enoBeka, pabota C HUMM He TpebyeT NpUMEHEeHMs CpeacTB
WHAMBUOYaNbHOW 3aLUUTbI.

11.4 TeppuTOopus NO 3aBepLUEHUN CTPOUTENbCTBa TPYOBONPOBOAHOW CeTU OOMKHa ObiTb ounweHa u
BOCCTa@HOBIEHA B COOTBETCTBUM C NpoekToM. OTxoAbl OT CcTpouTenscTBa TpybonpoBoAoB M3 NOAMMEPHbIX
MaTepuanoB AOMKHbl ObITb CKNagMpoBaHbl B OTBEOEHHbLIX ANs 3TOro Mectax B pacCopTUMPOBaHHOM BuAe,
yaoobHOM Ans OoTnpaBkym B JarnbHenWeM Ha npeanpusatus no nepepaboTke BO BTOPUMYHOE Cbipbe, B
COOTBETCTBMU C OENCTBYIOLLMM 3akoHogaTenbcTBoM Poccunckon egepaumn.

HenpurogHele ansi BTOpUYHOW MepepaboTkM OTXO4bl NoAafiexaTb YHUYTOXEHWIO B COOTBETCTBUM C
CaHUTapHbIMW NpaBunamMn 1 Hopmamu, NnpegycMaTpuBaroLLMMN NOPAAOK HAKOMMEHUS, TpaHCNOPTUPOBaHUS,
06e3BpexnBaHNa U 3aXOPOHEHUSA NPON3BOACTBEHHbLIX OTXO40B.

11.5 lMpu npousBoacTBe paboT C NONMUMEPHLIMU MaTepuanamu HeobxoguMmo cobnogaTe npasuna
npoTuBonoxapHo ©Oe3onacHocTn. [lpu noxape crnegyeT Wcnonb3oBaTb  OObIMHbIE  CcpedcTBa
noXapoTyLUeHUs.

11.6 TpyObl, coeguMHUTENbHBIE AETanMW, KONoALbl U1 €MKOCTU, KoTopble n3rotosneHsl 13 M3 n MM-b,
OTHOCHT K rpynne "roptodne”, a u3 HNBX n NMBX-0 - k rpynne "tpyaHoroptodne” no FOCT 12.1.044.

Temnepatypa sBocnnameHeHus M3 - He Hwxke 300°C, MNIM-b - He HMxe 325°C, a HIMBX un MNBX-O - He
Hwxke 300°C.

B cnyyae noxapa TylweHue npoOBOASAT OrHeTylwawuMMuM cocTaBamu (CpeacTtBamu), ABYOKUCHIO
yrnepoga, NeHow, orHeTywawmmmn nopowkamm [N, pacnbineHHOW BOAOW CO CMadvBaTenem, MecKoM,
koMo (MPOTUBOMOXapPHbLIM MOMOTHOM). TylwWTb MoXap HeobXoOUMO B M3ONUPYKOLWUX MNPOTMBOrasax
n6oro TMNa unu pUnbTPyLWKUX NpoTuBorazax Mapkv M n BK® 1 B 3aLLMTHBIX KOCTIOMaX.

11.7 3anpellaeTcsa pa3BoO4WTb OFOHb UM NPOBOAUTL OrHEBbIE PaboThl B HEMOCPEACTBEHHOW ONM30CTH
(He 6nvke 2 M) OT U3AENWIA U3 NONUMEPHBIX MaTepuanos, repMeTUKoB (MacTuK) U ApPYrux matepuarnoB Ha
CTPOUTENBHON MIOLaJAKe U Ha MECTe MOHTaXa, a Takke OT ObITOBOK, CKNadoB, XpaHUTb PSAOM roproyne u
NerkoBoCMNNaMeHsLWNECH XUAKOCTU.

11.8 Heobxogumo npoBOAMTL OCMOTP U KOHTPOSb CBapo4HOro 0bopyaoBaHus, a Takke U3onsauuun
3NEeKTPOonpPoBOAOK, paboTbl YCTPOMCTB ANs MexaHu4eckon obpaboTku KOHLOB 1 TOpuoB Tpy6. PesynbraThbl
NPOBEPKN AOMKHbI COOTBETCTBOBATb NacnopTHLIM AaHHLIM Ha obopydoBaHue.

11.9 M'mapaBnnyeckue M NHEBMAaTMYECKUE MCNbITaHns TpybonpoBOAOB creadyeT NpoBOAWUTbL NOCIe KX
Ha[EXHOro 3aKpenneHns 1 yCTPONCcTBa yNopoB MO UX KOHLAM 1 Ha NOBOpOTaXx.

11.10 CnuB BoAbl nocrie MNpPOBEAEHUS WCMbITaHUA TPyOONpOBOAOB MNPOBOASAT TOMbKO B MeECTa,
npegycmoTtpeHHble MNIMNP unu cornacosaHHble ¢ MECTHBIMW OpraHamMmu BnacTu.

11.11 TMpn MOHTaXe M UCMbITAHUSAX MONMMEPHbIX TPYOOMNPOBOAOB 3anpeLlaeTcs NPUCIIOHATL K HUM
NEeCTHULBlI U CTPEMSAHKM, XOAMTb Mo TpybonpoBoay. 3anpellaetca obCTykMBaTb TPyObl MOJSIOTKOM MIK
OTTAMMBAaTb UX OT CTEHOK TPaHLLEW UNKN CTPOUTENBHBLIX KOHCTPYKLINIA.

MNpunoxeHne A

MeToauka onpeneneHns 3Ha4eHUN yaenbHbIX NOTEPb Hanopa Ha eAUHULYY ANUHbI HaNnoOpPHOro
Tpy6onpoBoaa
A.1 YpenbHble MoTepu Haropa Ha eauHWLy [AfvHbI HaropHoro TpyGonposoga i, , M/M, npu
TemnepaType Bogbl t, °C, cnegyeT onpeaensitb No opmyre
o ap?
I =——
2gd
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roe ), - KO3 ULUMEHT rmgpaBnnMYecKoro CoNnpoTUBMAEHUS Mo AnnHe TpybonpoBoaa;

V - cpefHssi CKOPOCTb ABWXKEHUS BOAbI, M/C;

g - yckopeHue cBo6oaHOro naaeHus, m/c 2

d - pacyeTHbIN (BHYTPEHHUN) AnameTp Tpybonposoaa, M.

A.2 KoahpuumneHT rugpaBnmyeckoro ConpoTuUBEHNs )}, cnegyeT onpeaensaTtb no popmyne
13 12(2—5)@(3}3“’]

3

0,5 at
2 IgReg—1

VA= (A2)

3.7d ,
Ig
K,

roe b - uncno nogobus peXnmoB Te4eHnA BOAbl;

Req,- dhakTnyeckoe uncno PeliHonbaca;
R} - KO3PPULMNEHT IKBMBANEHTHON LLEPOXOBATOCTH, M (CM. Tabnmuy A.1).

Tabnuua A.1 - 3HadyeHns KoadpmumMeHTa 3KBMBANEHTHOW LUEPOXOBATOCTU R’g ans Tpy6 13 nonmmMepHbIxX
matepuanos

Twn nonumepHoro Tpybonposoaa o
P pyborposoAa KoacbdmumMeHT aKBUBaNEHTHOM LLEPOXOBATOCTH K—,,MM

N3 n nn-b 0,014

HMBX n NBX-O 0,008

A.3 Yuncno nogobus pexxmMmoB TeveHus BoAbl b onpeaenstoT no gopmyne

lgRe
b=1+- il A3
lgRe, ° (A3)
(npw b>2 cnepyeT npuHumaTth b=2). ®akTnyeckoe 4mcno PenHonbaca Req,onpenenﬂmT no copmyne
vd
Reg =", (A4)

roe v- KoaMULMEHT KMHEMATUYECKON BA3KOCTU YMCTON BOAbl, M 2/c (cM. Tabnuuy A.2) U CTOYHBLIX BOf,

M 2/c (cm. Tabnvuy A.3).
Tabnuua A.2 - 3HavyeHUs ko3 PULNEHTA KUHEMATUYECKON BA3KOCTU YNCTOM BOAbI

TemnepaTtypa 2 3 4 5 6 7 8 9 10 11 12 13
BoAbl, °C

v, 10-6 m2/c 167 | 162|157 (152|147 | 1,43 | 1,39 | 1,35 | 1,31 | 1,27 | 1,24 | 1,21

TemnepaTypa 14 15 16 17 18 19 20 21 22 23 24 25
Boabl, °C

v, 10-6 m2/c 1,18 | 115|112 (1,09 | 1,06 | 1,03 | 1,01 | 0,98 | 0,96 | 0,94 | 0,92 | 0,90

Tabnuua A.3 - 3HavyeHUss koadhPUUMEHTA KUHEMATUYECKOM BA3KOCTU CTOYHbIX BOA

Temnepatypa cTouHOw BOABI, °C Koadbcbuument, v, 10 =0 M 2/c, npn KOHLIEHTPALMM B3BELLEHHBIX

BeLecTB, Mr/n

100 ‘ 200 ‘ 300

400 ‘ 500 ‘ 600
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2 2,17 2,67 3,17 3,67 4,17 4,67
3 1,83 2,05 2,27 2,49 2,71 2,93
4 1,68 1,80 1,92 2,04 2,16 2,28
5 1,60 1,68 1,76 1,84 1,92 2,00
6 1,52 1,58 1,63 1,69 1,74 1,80
7 1,46 1,50 1,64 1,58 1,62 1,67
8 1,42 1,45 1,48 1,51 1,54 1.58
9 1,37 1,40 1,42 1,45 1,47 1,49
10 1,33 1,35 1,37 1,39 1,41 1,43
11 1,29 1,30 1,32 1,34 1,35 1,37
12 1,25 1,27 1,28 1,30 1,31 1,32
13 1,22 1,23 1,25 1,26 1,27 1,28
14 1,18 1,19 1,20 1,21 1,22 1,23
15 1,15 1,16 1,17 1,18 1,18 1,19
16 1,12 1,13 1,13 1,14 1,15 1,16
17 1,10 1,10 1,11 1,12 1,12 1,13
18 1,07 1,07 1,08 1,08 1,09 1,10
19 1,04 1,04 1,05 1,05 1,06 1,06
20 1,02 1,02 1,02 1,03 1,04 1,04
21 1,00 1,00 1,00 1,01 1,01 1,02
22 0,96 0,97 0,97 0,98 0,98 0,98
23 0,94 0,95 0,95 0,96 0,96 0,96
24 0,92 0,93 0,93 0,93 0,94 0,94
25 0,90 0,91 0,91 0,91 0,92 0,92
A4 Yucno PenHonbaca, COOTBETCTBYKLIEE Havany KBagpaTUYHOW 00MacTM rMapaBfiMyECKNX
COMpOTUBMEHWI NpU TypOyNeHTHOM ABWKEHUN BOAbI, ONPeAensoT nNo opmyre
Re,, :W
K (A.5)

<

MNpunoxeHne b

MeToauka onpeneneHns 3Ha4eHUN rmppaBnInyYeCcKMX napameTpoB 6e3HanopHbIX TPyGonpoBoaoB
B.1 YknoH 6e3HanopHoro TpybonpoBoga creayet onpeaensaTb no dhopmyne

o

1=
2g4R"

rae },- KoadpUUMUEHT rMapaBnnMyYeckoro ConpoTueneHns Tpybonpoeoaa (kaHana);

V - cpegHsas CKOpPOCTb TEYEHUS CTOMHOWN BoAbl, M/C;
b - GespasmepHbl MoOKa3aTeNb CTENEeHW, XapakTepusylLlni pexum TypOyneHTHOro TeyeHus
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XMOKOCTW - nepexodHbln (b<2) nnu kBagpatudHbin (b=2). Mpu b>2 cnegyet npuHumaTts b=2;
g - yckopeHue cBoboaHOro nageHusi, m/c 2;

R - rmgpaBnuyeckun paguyc noToka, M; npMHMMatoT no tabnuue 6.1 B 3aBUCMMOCTM OT HaMOMHEHUS.
6.2 KoadhdumumeHT rmgpaBnmnyeckoro conpoTuBneHwss TpybonpoBopa (kaHanma) ), cregyeTt

onpenenaTte no dopmyne

.
K
L, =0,2 2
" ! (4‘Rll ’ (52)
roe oL- SMNMpPUYECKUA NokasaTenb CTeneHu, 3aBUCALLNA OT R;j , onpegensieMbln No popmyne
a=03124K,%1¢ (6.3)

R, - rmopaBnuyeckuin pagnyc notoka npu NofHOM HanonHeHun Tpy6onposoaa, M.

6.3 BespasmepHbii nokasaTenb CTEMNEHU b, XapaKTepu3ylWWn pexum TypOyNeHTHOro TeveHus
XXMAKOCTH, onpeaensioT no gopmyne
Bl logRe,,
log Req, : (B.4)
B6.3.1 Yucno PewnHonbaca, cOOTBETCTBYKOLWEE Hayany KBagpaTU4HOW obnactn rmgpa.BnNYecKnx
CONPOTUBAEHUI Npu TypOyNEeHTHOM ABMKEHUM BOAbI, ONpeaenstoT no opmyne

R B 500-4R
R (5.5)
b.3.2 dakTnyeckoe uncno PenHonbaca Req, onpeaensaT no dopmyne
I -4R
Rey, = , (5.6)

1’.‘
roe v - KoaMUUMEHT KMHEMATUYECKON BSA3KOCTM CTOYHOW BOAbI, M 2/C. Mpn KOHUEHTpaumy B3BELIEHHbIX

BewecTtB meHee 100 mr/n cneagyeT npMHuUmaTth no Tabnuue A.2, B MHbIX cry4dasx - no Tabnuvue A.3.
B.4 CpefHIolo CKOPOCTb TEYEHUSI CTOMHOM BOAbI MPW HEMOMHOM HanosnHeHun Tpybonpoeoaa (kaHana)
onpeensiT no dopmyne
I+o

Vy = Vu[ﬁ] ’ 6.7)
Rll ,
roe V, - cpepHas ckopocTb TeYeHUsl CTOYHO BOAbI NpW NOMHOM HanonHeHun Tpybonposoaa, M/c;
Ry, R, - rvppaBnuyeckne paguychl noToka Npy HEMOJTHOM ¥ MOJIHOM HanomnHeHun TpyGonposoaa, M.
BHaueHvie oTHoweHuns R,/ R, MoxeT BbiTb NPUHATO B 3aBUCMMOCTH OT HaMosiHeHwst no Tabnuue B.1.

B.5 Pacxoa cTouvHbIX BO4 onpefenstT no opmyne
qu =Vyw, (5.8)

rae (- )KMBOe CeYeHMe NoToKa CTOUHbIX BOZ NpM JaHHOM HanornHeHun TpyGonposoaa, M 2.
YKnBoe ceyeHMe MOTOKA CTOYHbIX BOJ B 3aBUCUMOCTU OT HamorHeHWsi TpyGonpoBoAa MOXeT GbiTb
onpefeneHo no gopmyne
2
o=K,d", (6.9)

rane K, npunumatot cornacHo tabnnue B.1.
Ta6bnuua B.1 - 3HayeHuns rapaBnIMyeckux napameTpos Tpy6onpoBoga B 3aBUCUMOCTU OT HaNOMHEHUS

HanonHeHve 3HayeHve rmgpaBnUYecKoro OTHOLLEHWE TMApaBINYECKNX Km
Tpybonpoeoaa h/d paguyca notoka R panmycos RH / Rn
0,1 0,0635 0,2540 0,0409
0,2 0,1206 0,4824 0,1118
0,3 0,1709 0,6836 0,1982

62



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

MNpunoxexne B

MeToauka npoYyHOCTHOro pacyeta Tpybonposoaos
B.1 lNpoyHocTHOM pacyeT TpybOMNpOBOAOB U3 MOMMMEPHbBIX MaTtepuanoB CBOAMTCSH K BbIMNOMHEHUIO

HepaBeHCTBa:
- ANsl HaNOPHbIX TPYGONPOBOAOB
& €
—Pop P L10 B.1)
Epp Epn ’ '

- onsa 6e3HanopHbIX Tpybonposoaos

E—p-i-ﬂél,o_

B.2
Epp  Epn (B.2)
- ANS ApeHaxHbIx TpybonpoBoaos
D <1
SEI B.3
€pp (B:3)

roe &- gedopmMaumsa matepuana cTeHku Tpybbl OT BHYTPEHHErO AaBMneHus B TpyOonpoBoae 1 BO3OENCTBUSA
BHELLUHMX Harpy3oK Ha TpybonpoBog;

€p - MakcumanbHas Aedopmauus pacTskeHus maTtepuana B CTeHke TpyObl M3-3a OBasibHOCTY
nonepeyHoro cevyeHns Tpybbl Nog AEUCTBUEM IPYHTOB M TPAHCMOPTHBIX Harpy3oK;

€pp - NpedenbHO Jonyctumasi Aedopmaums  pacTshkeHust martepuana B CTeHke TpyObl,
npovcxoasiLen B yCNOBUAX penakcaLmm HanpsHxeHui;

€p.n- MpeaenbHo aonyctumas fedopMaums pacTskeHWs Matepuana B CTeHke Tpybbl B yCrnoBusix
non3y4ecTu.

B.2 3HayeHne €, MoxeT ObITb OnpeaesieHo no opmyrne

ep = 427K %WKW , (B.4)
roe Y - oTHocuTernbHoe YKOpO4eHne BepTUuKaribHOro agunametpa pr6b| B FpyHTEe, yCTaHaBIIMBaeTCA KakK
npegenbHO gonycTtmMmoe 3Ha4veHune

V=YtV tVy, (B.5)
roe Wip - OTHOCUTENbHOE YKOpOYeHMe BepTUKanbHOro AuameTpa Tpy6bl nod [encTBMeM pyHTOBOM
Harpysku;

/. - TO e, Nof AeCTBMEM TPaAHCNOPTHBIX Harpy3ok;

V,, - OTHOCWUTENbHOE YKOPOYeHWe BepTuKarnbHOro avameTpa Tpybbl, oGpa3oBaBlleecs B npoulecce

CKNafgMpoBaHUsi, TPAHCMOPTUPOBaHUSI U MOHTaXxa, NPUGNXKEHHO NpuHMMaemoe no Tabnuue B.1.
Tabnuua B.1 - OnpegeneHne 0THOCUTENBHOIO YKOPOYeHns guameTtpa TpyObl

G(_)O6OJ'IO‘-I€K pr6|,|‘ Ma WM npu cteneHn ynnoTHEeHUA rpyHTa
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no 0,85 0,85-0,95 oonee 0,95
o 276000 0,06 0,04 0,03
276000-290000 0,04 0,03 0,02
Bonble 290000 0,02 0,02 0,01
v, = KnKKrK“-'QIp
p
K, Gy + KrpErp , (B.6)
roe Epp - Mmopynb aecdopmaumn rpyHTa B nasyxax Tpateu, MMa;
v(H, +0,1073D, )
p - 1000 , (B.7)

3ecb Y- yaenbHblil Bec rpyHTa, kH/m 3 ;

Hm— rnybuHa 3acbinkm Tpybonposoaa, cumtas OT NOBEPXHOCTM 3eMNN A0 YPOBHSA rOPU3OHTaNbHOro
anameTpa, Mm;
Gy - kpaTKOBpEMEHHas KoMnbLEBas KecTKoCTb 060mouku TpyBel, MMa, onpegensemas no gopmyne

_ Enl
Gn=53.7 L
L ) 9

specb [ - kpaTkoBpeMeHHbI MoAy b YNPYroCTy NPy pacTsikeHnn matepuana Tpy6bl, MMa;
LL- koadbpmumeHT lNMyaccoHa maTepuana Tpybbl (NpyBegeH B HOPMaTUBHbIX JOKYMEHTaXx);
] - MOMEHT MHepLMM ceveHns rmagkomn Tpybbl Ha eanHULYy ONnHbL, onpedensemMbln no popmyne

s

e
30ecb S - TonwmMHa cTeHkn Tpybbl, Ana npodunmpoBaHHbIX Tpyb onpegensdeTca aKkBMBaneHTHas TONLWMHa
CTeHKM Tpy6bl

(B.9)

1
s=(121)3- (B.10)
MOMEHT WHepuun cevyeHuss NpoMnIMpoBaHHON TpyObl MO TeopeTudeckown ¢opmyre KornbLeBON
XKEeCTKOCTU

SN-(D+D,,)/2)
L= 00 £ : (8.11)
=0

roe SN - KonbLieBas XecTKOCTb Tpy6bl, KH/M 2;

Dy, - BHyTpeHHuWiA guameTp TpyObl, MM.
— KUKKWq'I'
R”}KGO+KFP-17-EFP ; (B.12)

v,

roe (.- TpaHCnopTHaa Harpyska, npuHuMaemas no crnpaBoYHbIM JaHHbIM ANA TYCEHWYHOro, KOJecHoro n

apyroro TpaHcnopTa, Mla;
n - koadpuumeHT, yumTbiBaowmn rmybrHy 3anoxeHusa Tpybonposoga, npn H<1 n=0,5, npn H>1 n=1;

R'QK - KOAOOULUNEHT, yYUTBIBAIOLLMI MPOLECC OKPYINEHNsT OBanmM3npoBaHHOW TpyObl Mo OENCTBUEM

BHYTPEHHEro AaeneHnsa Boasl B Bogonposoae, P, Mlla:
1

K,=—"—"—
 1+2P/q.y - (B.13)
rae ¢.- CymmapHas BHeLHsAs Harpyska Ha Tpybonposog, Mla:
qc :q]'p +q’|‘- (B'14)

Ona rnagkux Tpy6 Aedopmaumio CTEHKM OT [OEeWCTBMSA BHYTPEHHEro U BHELUHEro [aBreHus
onpenensoT No COOTHOLIEHUSM
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g=——7"%
2E,
rae Eo- KpaTKOBpEeMEHHOE 3Ha4YeHNA MOoaOyInA ynpyroctu npu pactdXXeHnn martepuana pr6b|, MIMa.

Ins 6e3HanopHbIX TPyO CO CTPYKTYpPMPOBAaHHOW CTEHKOW 3HayeHvWe HaubGonbliein dedopmauuu
BHYTPEHHEro rnagkoro crost Tpy6bl onpeaenstoT no dopmyne

'52 J(6M ) —6M(NG +6uM )+ (NS + 6uM ) | .

(P—Q(:)_B
§ (B.15)

£E=
0
rae N n M - WHTEHCUBHOCTM HopManbHOro ycunusi, H/mMm, n mMomeHTa, H/MM, B CTeHke TpyObl
COOTBETCTBEHHO,
& - TonwwmHa BHYTpPEeHHero rnagkoro crnosi Tpy6bl;

LL - k0oacbdomumeHT lNMyaccoHa.
BbluncneHme BHYTpeHHNX cunosblx chaktopoB N, M npoBogaT no popmynam

i 2 B0 C

(B.17)

BH
. 3s0
Eyd°B

M = C
12(1—u2) 2, (B.18)

G, = 1,3 - nocTosHHbIE, onpeaensemMble no hopmynam:

roe napameTp p=4%

_t* D g,
'T 20D, E, (B.19)
o _(-xkl-alkl)
o -
_2QE, &P (K.'—I)K§+4K;K; 28(¢*—1%*)
D= 3 + = = + 5
Dy, Eo 12(1~u“) (Ka',)“—KEKi Di . (B.21)

roe t* - war rodpa, Mm;
() - Nnowaab NonepeyYHoro ceveHnst rogpa, Mm 2;

E - - kpaTKoBpeMeHHbI MOyrb YNPYroCTh CTPYKTYPUPOBAHHOTO cros Tpy6el, MMa;
[ *- WwrpurHa BbICTyNa rodpa, Mm;

Kf , I = L_-4- dyHKuun Kpbinosa, umetowne sua

K} =ch(B/*s)-cos(B/*s). (B.22)

3= %[ch[ﬁf* s)osin(Bi*s )+ shipi*s ) cos(pi *5)] (B.23)
£ = =sh(p *5) sin (¥ ), (8.2
Ei= %[ch[ﬁf* s:l- sitl [BI *sj— sh[BE*s)-ch[Bf* 5)] (B.25)

MpenenbHble AehopMaLMn CTEHKM TPYObl oNpeaenstoT no opmynam:

Ty = —GD

g K (B.26)
S = —GD

pon K, (B.27)

roe Op- KpaTKOBpPEMEHHas pacyeTHasi MPOYHOCTb NPU pacTskeHnn matepuana pr6b|, MMa;
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ET' gonroppeMeHHoe 3Ha4dYeHuA Moayna ynpyroctu npu pactaXeHunm martepuana pr6bl Ha KOHeL

cpoka cnyx6bl akcnnyatauuu, MMMa.

Ecnu B pesynbTaTe pacyeToB 3Ha4YeHUe neson YacTu BoipaxeHus (B.1) ana HanopHbix Tpy6 nnm (B.2)
ansa 6esHanopHbIx Tpyo, nnu (B.3) ana apeHaxHbix Tpy6 OyaeT 6onblwe 1, To crnegyeT NOBTOPUTL pacyeThbl
npu Apyrnmx xapakrepuctvkax matepuana Tpyd unuv yknagku Tpybonposoaa.

[danee npoBepsilOT yCTOMYMBOCTb OBOMNOYKM Tpybbl NPOTMB OENCTBUS COYETaHUs Harpysok -

rPYHTOBbIE {ip, TPAHCMOPTHBIE ¢, 1 OT TPyHTOBLIX BOA (J.,, @ TakKe OT BO3MOXHOTO BO3HWUKHOBEHMS
Bakyyma (Jg.x B TPyGONpoOBOAE (BakyyM MOXeT 06pa3oBaThCsi TOMLKO B HAMOPHOM pexuMe).
[na apeHaxHbIX ceTen NPUMEHSIIOT BblpaKeHUs:

Ky K o NE G

Kw 2 (qc + Qg + Opax ), (B.28)
Yoo (H o +0,5D. )

) —AmBl77re H

Ore 1000 , (B.29)

roe H ., - ypoBEHb rpyHTOBbIX BOA, Haj BEpXOM Tpy6bl, M;
Vg - MNOTHOCTbL FPYHTOBLIX BOA, KH/M 3

Gt - AnuTenbHas KonbLeBas XecTKoCTb 060no4dkm Tpyoel, MIMa, onpegensemas no opmyne

_AATSE (s J-*
““=?) =5 ) -
Tabnuua B.2 - Onpegenenne koadpduumneHToB Ans NPOYHOCTHOrO pacyeTa

G

(B.30)

HanmeHoBaHue koadduumeHTa O6o3HaveHve 3HayeHune koadduumeHTa
KoathdumumeHT 3anaca, yunTbiBaoLWwmnin Bug, K. [Mpu KpyroBom oTBEPCTUM B FMaAKOCTEHHON
nepdopaLum B CTeHKax Tpy6bl 3.4 Tpybe - 2,3; LenesoM 0TBEPCTUM CO

CKPYFMEHHBLIMW yrramu (COOTHOLLEHNE
cTopoH 8:1, Hanpumep 25 Ha 3) - 1,3; ans
rodpvpoBaHHbIX TPy npu nepdopaumm no
BnagvHam JonycKaeTcsi NpuHMMaTh
koadpduumneHT 3anaca 1,1; ans aopyrux

ycrnosum K’.i‘;_[ npuHMMAaloT Mo
HOPMaTVBHbIM JOKYMEHTaMm

KoahurumeHT, yunTbiBaloLWwmnin Ka4ecTBo K Mpwn TwartensHom koHTpone - 0,75,
YNMOTHEHMSA MOCTENM rpyHTa o npv NnepnoanyeckomM KoHTpone - 1,
npv OTCYTCTBUM KOHTpons - 1,5

KoadhdmumeHT 3anaca Ha oBanbHOCTb K 1,0 - ANS HanopHbIX U CaMOTEYHbIX

nonepeyvyHoro ceveHus Tpyobl 3y Tpy6GONpoBOAOB U 2 - ANSA APEHAXKHBIX
Tpy6onpoBoaoB

KoadhumumeHT, yunTbiBaowuin 3anasabiBaHme K [onyckaeTcsa npMHUMaTh 3HayeHus ot 1 oo

oBanu3aumu ceveHust Tpybbl BO BpEMEHHU T 1,5. PekomeHayemoe 3HaveHve ansi

pacyeToB - 1,25

KoadphmumeHT npormba, yuntbiBatoLmii K Mpwn TwarensHom KoHTpone - 0,09, npu
Ka4yecTBO MOArOTOBKM NOXa W YNINOTHEHNS w nepuoguyeckom koHTpone - 0,11, npu
OTCyTCTBUM KOHTpons - 0,13

KoahurumeHT, yunTbiBaoWwuin BMsHUE rpyHTa K [onyckaeTcsa npuHumaTth pasHbiM 0,06

3aChINKKU Ha oBanMU3aumio TpyobI P

KoathdmumeHT, yunTbiBaOLWUA BNUSHUE K HonyckaeTcsa npyHumarts pasHbim 0,15

KOMNbLIEBOW XECTKOCTW Ha oBanu3auuio Tpyobl x

KoadhmumeHT ynnoTHeHns rpyHTa K PekomeHayeTca npuHumath He meHee 0,92.
y

Mpw 3HayveHun K): 2 0195 B pac4yeTax
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ponyckaeTcsi npyHUMaTh 1
KoathurumeHT, yunTbiBaowmin npouecc K [nsa 6e3HanopHbIX TpybonpoBoaoB paBeH 1
OKpYIMEeHWsl OBaNM3oBaHHOW TpyObl Noa oK
OEeNCTBUEM BHYTPEHHETO AaBneHus B
TpybonpoBsoae
KoadhbmumeHT 3anaca K lMpuBeaeH B HOPMaTMBHBIX AOKYyMEHTax
3
KoahurumeHT, yunTbiBaoWwun BAMsHNE K HonyckaeTcsa npuHumarts 0,5, a ans
- y.r

3aCbINKW rPyHTa Ha YyCTONYMBOCTbL 0O0MOYKM COOTHOLLICHUS! Qrs ’f‘?'r - paBHbIM 0,07
KoadhdmumeHT, yunTbiBaowmm oBanbHOCTb .
Koobd y . Ko Mpu 0 <y <0,05K,, =1-0,7y

peyHoro ceveHns Tpybonposoaa
KoadhmumeHT 3anaca Ha yCTOMYNBOCTb K. HonyckaeTcsa npuHMUMaTh paBHbIM 3
060M0YKM K AEMCTBMIO BHELHMX Harpy3ok 3y
KoathdmumeHT, yunTbiBatoWwmin rnyouHy n Mpu H<1 n=0,5, npn H>1 m n=1
3anoxeHus Tpybonposoaa A0 Bepxa TpyObl

Tabnuua B.3 - XapakrepucTtuka rpyHTOB 3acbInki Nadyx TpaHLIen

Karg;r:Tp;Mﬂ HanmeHoBaHwue rpyHTa YnenbHbIi BEC Mogynb AechopMaLMn rpyHTa 3achinkiA E_Ip’
rpyHTa Yrp MIMa, Npu CTeneHn ynnoTHeHUs
kH/m 3
0,85 0,92 0,95 0,98
r-1 paBenucTble necku, 17 5 8 16 26
KpYMHbIE 1 cpeaHen
KPYMHOCTK
r- Menkue necku 17,5 3,5 6 12 18
r-1l MbineBatbie necku, cynecu 18 25 5 7,5 10
r-1v MonyTeBepable, Tyromsarkue u 18 2 3,5 55 8
TEKY4YennacTUYHbIE CYTTIUHKA
r-v TBepable cynecu 1 CyrinHKu 18,5 1,5 2,5 5 7,5
r-Vi MuHbI 19 0,9 1,2 2,5 3,5

Mpunoxexue I

MeToauka NPOYHOCTHOrO pacyeTa Konogues

r.1 npOHHOCTHOM pacyeT KonoaueB W3 MNOJNIMMEPHbIX MaTepunanoB CBOAUTCA K BbIMOJIHEHUIO

HepaBeHCTBa

(&, Py + Ky Py + Ko P )-(R/S)< mo

m

rae K - koapdnumeHT 3anaca no Harpyake oT Beca rpyHTa, NPUHUMAIOT paBHbIM 1,2;

K, - koacbpmumeHT 3anaca no Harpyake OT AaBNEHWUs IPYHTOBbLIX BOA, MPUHUMAIOT paBHbIM 1,1;

Kg - KO3(phMLMEHT 3anaca no Harpyske OT TpaHcnopTa, NPUHUMAIOT paBHbLIM 1;

R - paguyc waxTtbl Konoaua;

S - TONWMHA CTEHKM WaxTbl KONOALa;
m - k03 PULMEHT yCroBun paboThl Konogua npuHMMatoT B guanasoHe 0,8-1;
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G,, - Npegen Teky4ecTn matepmana konoagua.

[laHHOe HepaBEeHCTBO AOMKHO ObITb CpaBeanuBbLIM Kak A4S HU3a WaXxThl, Tak U AN Bepxa.
.2 PacyeT HU3a wWaxTbl
Pac4yeT akTMBHOro ropn3oHTanbLHOro AaBneHus rpyHTa

By =Ry Ty, (r.2)
roe h - BbiCOTa LWaxTbl Konoaua;
Yrp - OOBEMHbIN BEC IPYHTA 3aChINKY,

T,,- KO3 (PULMEHT HopManbHoro 60KOBOro AaBneHusi rpyHTa, MOXHO MpuHUMMaTh pasHbiM oT 0,3 Ao
0,8.
Onpegenenve gaBneHus oT TpaHcnopTta
Prg =8&m/la-b), (r3)
roe g,,- Harpyska ot TpaHcnopTa.
OnpepeneHue AnyHbl y4acTka BO3AENCTBUS TPAHCMOPTHOM Harpy3ku
a=38+20k +&)-tg), (r.4)
rae - BbICOTa roprnoBuHbI;
Q - yron HakroHa NnoCKOCTM CKOMBXEHUS FPYHTa K BepTuKanum
0=0,785-0/2, (r.5)
rae (- yron BHYTPEHHEro TPEHUs TPyHTa 3acbInKu.
OnpegeneHve WYpWHbI yYacTka BO3OEeNCTBUSA TPAHCMOPTHOM Harpysku

523,5+2(h1 +intal) (r.e)
OI‘IpeJ:l,eJ'IeHI/Ie OaBneHnd ot rpyHTOBbIX BO[,
Rhn-' = YBhB ) (r.7)

roe Yg- 06beMHbIN BEC BOAbI;

hs - YPOBEHb IPyHTOBbIX BOA, C y4E€TOM rOpJIOBUHbI.

.3 PacyeT Bepxa wwaxThbl
PacueT akTBHOro ropM3oHTanbLHOro AaBrieHns rpyHTa

P;:_',-' = h] Yrp Tn, (r.8)
rae hy - BbiICOTa roprnoBuHbI;
Yrp - O6BEMHBIN BEC rPYHTA 3aCHINKY,
T, - K0athpULMeHT HopmanbHOro 6OKOBOrO AaBrEHNS rPyHTa.
OnpepeneHve faBneHust OT TpaHcnopTa
p) — A
B =q,/ab, (r.9)
rae ¢, - TPaHCMNopTHas Harpyska, MPMHMMaemas Mo CrpaBOYHbIM AAHHLIM AN YCEHUYHOro, KONECHOro M

apyroro TpaHcnopTa, MlMa.
OnpepgeneHune AnvMHbI y4acTka BO3AENCTBUS TPAHCNOPTHOM Harpy3ku

a=30+2htg() (r.10)

roe hl - BbICOTa ropJyioBuHbI;

Q - yron HakrnoHa NrnocKOCTU CKOMbXEHUS TPYHTa K BepTUKanMu.
OnpefeneHne WUPWHBI y4acTka BO3AENCTBUSI TPAHCMOPTHOW Harpys3Kku

b=3,5+2h1g0. (r.11)

OnpepeneHne OaBneHUs OT rPYHTOBLIX BOJ
‘%w =¥ "EEBI , (r.12)
roe Tr- 0GbeMHbIN BEC BOAbI;

hy| - ypOBEHb IPYHTOBbIX BOA, 63 y4eTa roprioBuHbI.
Mpunoxexne

MeToguka pac4yeTa Ha BCnJibiTue prﬁOﬂpOBO,D,OB, KonoaueB U eMKoCcTen
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0.1 PacueT TpybGonpoBoaa Ha BCnnbITUE
PacueT Tpy6onpoBoaa Ha BCnnbITMe CBOANTCH K BbINONTHEHUIO HEPaBEHCTRA:

Fot B2 Fy, (0.1)
rae [y - cuna pgaenenus rpywra, H;
F,, - cuna ot maccel Tpy6bl, H;

F' - cuna BennbiTusa Tpy6bl (cuna Apxumeaa), H.

D, E, H, h - cm. dopmynsl (0.2) n (0.3)

PucyHok [1.1 - PacyeTHas cxema
BbicoTy nepekpbiTna Tpybbl, M, paccumTbiBaoT No gopmyne
h=DK, (a.2)
rae D - HapyXHbI anaMeTp TpyObl, M;
H-FE

K=1"F
D (A.3)

3gecb H - rnybuvHa 3anoxeHus, m;

E - ypoBeHb IpyHTOBbIX BOA, M.

Ecnun pacueTHbin K>1, npuHumaroT K=1. PaccumTbiBaemMblin KOIhMPULMEHT XapakTepusyeT MpPOLEHT
nnoLiaan cevyeHus Tpybbl, HAXOASALWENCS HUXKE 30HbI TPYHTOBBIX BOA,.

Cuny pgaBnexus rpyHTa, H, paccumTbiBatoT no dopmyrne
2

D? aD?
Frp:T[T—THH—D)D]lDODg, (0.4)

rae Y- yAenbHbii BeC rpyHTa, /M 3 ;

g - yckopeHue cBoboaHoro nageHus, m/c 2.

Cwuny sBennbitus (cuny Apxumena), H-m, paccuuteiBatoT no doopmMynam:
- OIS HE3arnosTHEHHbIX TPy6

2 5 .
iy [mz J arccos(1 éOK) 57306 | 400g | -
- 4N 3an0fHEHHbIX TPyO
2 2
o {mz ] arccos(] I;iﬂ() 57306 _7d” | 00, | -
rae d - BHyTPEHHWUI AnameTp TpyObl, M.

Cwuny ot maccbl TpyObl, H-M, paccunTbiBatoT no hopmyrne

Fyr =mg, B7)

roe m - macca 1 nor.m Tpyobl, Kr.
BbiBoA:

Fp + Fy = F - py6onposog ycToinums;

69



Fip + Fyr < Fo - Tpy6onposop BennbiBeT.

(M3meHeHHas pegakuus, M3m. N 1).

0.2 PacyeT KonogueB Ha BCNMnbiTUE (B TOM YACIIEe EMKOCTEeN BePTUKarIbHOroO UCNOJTHEeHUS)
PacueT konoaues Ha BCNIbITME CBOAUTCSA K ONPeenieHno Macchl AKops 1, No dopmMyne

my = mn.rk ) (0.8)

roe Mg .- Macca skops TeopeTnyeckas, Kr;
k - k0acppmumneHT 3anaca, npuHumaroT k=1,25.
TeopeTunyeckylo Maccy skops onpeaensoT no opmyne
_ FA_Frp_FK_FIm

mﬂ,'r =
g , (0.9)

roe FA - cuna Apxumega, H;
Fip- cuna Tpenus, H;
F, - Bec konogua, H;

F,; - Bec nnnTbl, H.

Cuny Apxvumeaa paccuuTbiBatoT no opmyrne
2

) D}
Ry mape= SH (.10

roe P - NnoTHOCTb BoAbl, Kr/M 3 ;

D - HapyxHbIn guameTp, Mm;
H - BbICcOTa kOnoALa, NOrpyXeHHas B BoAY, M.

Cuny TpeHusa paccumTbiBatoT no dopmyne
5

. -
Fis :y%ED(tg[4S°—%D tg(a) (4.11)

roe 7Y - yaernbHbl BEC rpyHTa, Kr/M 3 ;
h - rmybuna konogua, m;
OL- Yron BHYTPEHHEro TpeHwus, rpagd, onpegensertcs no tTabnuue O.1.
Bec konogua paccuntbiBaloT No hopmyne

F.=mg. (a.12)
Bec nnutbl paccunTbiBaloT No popmyne
Fin=myg, (0.13)

roe Mg ;- Macca OnopHOW NIUTHI.
Tabnvua [.1 - Yrnbl BHyTPEHHEro TpeHus

HopmanbHbIn BogoHacbILEHHbIN

Mecok

35 25

paBuin/webeHb

45 30
Cynecu

32 18

CyrnuHku
30 16
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MmuHa

25 10

.3 PacuyeT emMKocTel Ha BCnnbITUE (TOPU3OHTaNbHOE UCMONTHEHME)
PacuyeT eMKOCTU Ha BCMIbITUE CBOAMUTCS K BbINOMHEHWIO HEPaABEHCTBA

f’l‘p"'"}ucz}',\y (0.14)
roe Fm - CMna gaBrieHus rpyHTa, H;
F.. - cuna ot macchl emkocTty, H;

F5 - cuna BennbiTust emkocTtn (cuna Apxumeaa), H.

PucyHok [1.2 - Pac4yeTHas cxema
YcnoBue ycToN4MBOCTUM UMEET BN

F,,p +F .2 Fy . (d.15)
BbICOTy NepekpbITUS eMKOCTH, M, pacCYMTLIBaIOT No popmyne
h=DK, (d.16)
roe D - Hapy>XHbI AnameTp eMKOCTU, M;
H-FE
K="~
D (A7)

3gecbk H - rmybuHa 3anoxeHus, m;

E - ypoBEHb rpyHTOBBLIX BOA, M.

Ecnu pacyeTHbin K>1, npuHumaioT K=1. PaccumTbiBaeMbli KOIMULNEHT XapakTepusyeT MpoLeHT
nrnowann ce4eHnst EMKOCTU, HaXOOSALENCA HUXE 30HbI TPYHTOBBIX BOA.

Cwuny paBnexus rpyHTa, H, paccumTbiBatoT no doopmyrne

2 2
s i
Frp="r’ {T—T]+(H—D)D:|mmgf, (0.18)
roe Y - yoenbHbl BEC rpyHTa, T/M 3 ;
[ - ANVHa eMKoCTH, M;
g - yckopeHue cBo6oHOro naaeHus, m/c 2.
Cwuny BcnnbiTus (cuny Apxumega), H-m, paccumTeiBatoT no doopmynam:
- NS He3amnoJSTHEHHbIX EMKOCTEN
D? arccos(1 —2K)-57.306
Fy = . -1000g/
5 [ 4 J 180 &, (8.19)
- NS 3anofMHEHHbIX EMKOCTEN
2D? ) arccos(1-2K)-57,306 nd>
Hy = . = 1000g/
4 [ 4 J 180 4 = (0.20)

rae d - BHyTPEHHWUIM AMaMeTp eMKOCTH, M.
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CI/IJ'ly OT MaccCbl EMKOCTU, H-Mm, paccynTbiBaKOT No d)opmyne:

roe m- macca 1 nor.m eMKOCTW, Kr.
BbiBoOA:

Foe=mgl,

Fip + Fye 2 F5 - emkocTb ycToitunsa;

Fip + Fye < Fa - emkocTs BCnnbiBeT.

Mpunoxexne E

dopmMa aKkTa BXOAHOIO KOHTPOJISA HANOPHbIX MONIN3TUNEHOBLIX TPY6
AKT BXOQHOIO KOHTPOJISi HaNnOpPHbIX NONIM3TUNEHOBLIX TPY6 ANA BoaocHabXxeHUA n BoaooTBeAeHUs

(@.21)

HanmeHoBaHue obbekTa: Hara: " " 20
Kon-Bo Tpy6
(obnacTb, paroH, HaceneHHbIN MNyHKT)
3aKkasuuk: MocTaBLmK:
MapkupoBka TpyObl MapkupoBka HeuuTaema/oTCyTCTBYET |:|
MponssoanTens: [Oara Bbinycka: " " 20

HasHayeHve Tpyb:  nuTbeBble

Matepuan Tpy6: M3 100

HomuHanbHbIn gnameTp, DN

TeXHu4eckune D
M3 100-RC |:|

SDR

UHbIE D
na 80 |:|

Homep naptum

MHOM D

ConpoBoguTenbHasi 4OKYyMeHTauus

HaknagHnas N

Homep nacnopTa

[ata npuobpeTtenns: "

Paamep napTtum

M Mapka cbipbsi

72




HopmaTuBHasi JokyMeHTaLus Ha Tpyoby:

Homep cepTudgkata cooTBeTCTBUSA

roCcT

Homep cBuaeTenscTBa 0 rocyaapCTBEHHOW perucTpaumm

TY

CepTtudwmkar OTcyTCTByeT|:|

CIP otcytcTByeT |:|

BxoagHon KOHTpOnb

BHewHun Bug

KonnyectBo oTo6paHHbIX 06pasLos LuT.

LiBeT Hapy>KHOW MOBEPXHOCTHU

LiBeT n Hannyme nonoc

HedekTbl (Npy HanM4mm)

YEPHbIN MSAHLEBbIN

cepbin

YepHbIn MaTOBblﬁD CUHWN D

WHON (yKasaTb):

CunHune |:| XenTtble D HeT noJioc |:|I'IOJ'IOCbI MHOIO LuBeTa D

B3AYTUA, TPELWNHbI, PAKOBUHbI D CKBO3HbIE I'Ip060I/IHbI D

LapanuHbl, CKornbl Fy6uHOw

nHble fedekTbl (onucatb)

MM HepaBHOMepPHaaA OKpacka |:|

MHCTpyMeHTanbHbINA KOHTPONb

TemnepaTypa NnpoBeaeHns N3MepeHnn °C

N npo6

CpegHun
Hapy>XHbIN
avameTp, MM

TonuwmHa CTEeHKN,

MM

MWH

cpeaHsas

OnvHa oTpeska, m
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3akntoveHue Mo pesynbTatam BXOOHOMO KOHTPOSIS NapTUst MOXeT ObITb ponyuieHa o CTpOVITeJ'IbCTBa/He
MOXeT ObITb gonyuieHa oo CTpOVITeJ'IbCTBa/Hy)KJJ,aeTCH B AONOJTHUTENbHbIX na6opaToprlx
ncnbiTaHNAX Ana noaresepXXaeHnAa CooTBeTCTBUA

(HeHyXHoe 3a4epKHYTb)

CocTaB KOMUccum

OpraHusauua [ormkHocTb Mognucb [o]7[6]

Mpunoxexne XX

MpaBuna TpaHCNOPTMPOBaHUSA U XpaHeHUs TpyO, coeAMHUTENbHbIX AeTanewn, kKonoaueB U eMKOCTEN

XK.1 Tpybbl gonyckaeTcsa TpaHCNopTMpoBaTh N0ObIM BUAOM TPAHCNOPTa C 3aKPbITbIM UK OTKPbITLIM
Ky30BOM (B KPbITbIX UMW OTKPbITBIX BaroHax) C OCHOBaHWEM, UCKITHYaOLWLMM npoBucaHune Tpy6.

K.2 lMpu nepeBo3ke TpyO aBTOTPAHCMNOPTOM AfIMHA CBELUMBAKLIMXCS C Ky30Ba MalUVHbI WA
nnatcopMbl KOHLOB Tpyb He JormKHa npesbiwaTth 1,5 M.

K.3 TpaHcnopTupoBaHue Tpyb nneTeBo3amu He gonyckaeTcs.

XK.4 Tpybbl n coeguHuTenbHble fetanu Heobxogumo obGeperaTb OT yOApPOB U MEXaHWYECKMX
Harpy3ok, a MX MOBEpPXHOCTM - OT HaHeceHus LapanuH. [pyn TpaHcnopTMpoBKke crneayeT usberatb nsrmba
Tpy6. OcobGeHHO OCTOPOXHO crnedyeT obpalyaTecsa ¢ Tpybamm 1 getansiMy nNpy HU3KUX TemnepaTtypax.

XK.5 ¥Ynakoeky peTtanen npu TpaHcnopTupoBaHum B panioHax KpamHero CeBepa npoBogAaT B
cooTBeTcTBMM ¢ TpeboBaHnsamn TOCT 15846.

K.6 [Ins norpy3o4HO-pasrpy3o4Hbix paboT NCMOMb3yT aBTOMOrPY34nKM, KpaHbl, Tenbdepbl, a Takke
apyrue rpy3onogbeMHble MEXaHU3MbI.

XK.7 Tpybbl n coeanHuTenbHbIe AeTanu criegyeT XpaHUTb OTAENbHO Mo NapTUsiM, COPTaMeEHTy, BUay
MaTepuana. He ponyckaetcsa npu XpaHeHun cMellmBaTtb TpyObl M geTanu M3 nonuatuneHa pasnuyHbIX
HanmeHoBaHun, SDR mnn SN.

7K.8 3arnywiku, koTOopble NpegoTBpallaloT nonagaHue rpsisu B TpyObl, BO BpeMS XpaHeHUst He
CHMMaIOT.

XK.9 OagnHouHble TpyObl ANs XpaHEHUs1 CBA3bIBAOT B NakeTbl Maccon 0o 3 T. M3 nakeToB MoryT GbITb
chopMmpoBaHbl OMoK-NakeTbl Maccom 4o 5 T.

XK.10 OnuHHoMepHble Tpybbl C a'np,o 160 MM BKMIOYUTENBHO ANsi XpaHEHMS1 CMaTbIBalOT B BYXThbl Unu

HaMaTbIBalOT Ha KaTyLLKK.

XK.11 Tpybbl B nakeTax [JOJKHbI XPaHWUTbCS HA YUCTOW, POBHOW MOBEPXHOCTU W  CHapYXu
nogaepXxuBaTbesi onopamn. B Lensx 6e3onacHOCTM BbiCOTa YNOXEHHbIX MakeToB He AOMKHa npeBbiwaTth 3
M.

XK.12 Ha cknage xpaHeHus TpyO 1 getanen He AONyckaeTcsi NPOBEAEHUE ra3031eEKTPOCBAPOYHbIX U
apyrux paboT, CBSA3aHHbIX C NPUMEHEHNEM OTKPbITOrO OTHS.

K13 [Onsa npepoxpaHeHus wTabenen Tpyb6 OT packaTbiBaHus KpanHue Tpybbl HeobGxooumo
nogknuHueaTtb. C 3TOW LEenbi MOXHO MCMONb30BaTh M Apyrne Npuembl UNu CPeacTBa: YNopbl-OrpadkaeHNs,
c60opHO-pa3bopHbIE CTENNAXM U T.M.

>K.14 BbicoTy wtabens B 3aBucumocTn ot SDR u guametpa 1pyb onpegenstoT no tabnuue XK. 1.
Tabnuua XK.1 - Hopmbl cknagupoBaHus Tpyb pasnuyHbiX AUaMeTpoB B OTpe3kax
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d”prGbl, MM SDR
<11 13,6;17; 17,6 21 >26
OceHb-3nma (c okTabpsi no anpensb)
BeicoTa wrabenen, m
<225 4 4 3,5 3,5
BobicoTa wrabenen, pagos Tpyo
315 12 12 12 8
355 11 11 10 7
400 10 10 9 6
450 9 9 8 5
500 8 8 7 5
560 7 7 6 4
630 6 6 6 4
710 5 5 5 4
800 5 5 5 4
900 4 4 4 3
1000 4 4 4 3
1200 3 3 3 3
1400 3 3 3 2
>1600 2 2 2 2
BecHa-neTo (c anpensi no uoHb)
BeicoTa wrabenen, m
<225 4 3,5 25 2
BobicoTa wrabenen, pagos Tpyo
315 12 11 8 6
355 11 10 7 5
400 10 9 7 5
450 9 8 6 4
500 8 8 6 4
560 7 7 5 3
630 6 6 5 3
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710 5 5 4 3
800 5 5 4 3
900 4 4 3 3
1000 4 4 3 3
1200 3 3 3 2
> 1400 2 2 2 2

JleTo-oceHb (C MIOHS N0 ceHTAGPDL)

BbicoTa wtabenen, m

<160 4 3,4 24 1,6
180 4 3,4 2,4 1,5
200 4 3.3 2,3 1,5
225 4 3,3 2,2 1,5

BbicoTa wrabenen, psagos Tpyo

315 12 11 8 5
355 11 9 7 5
400 10 8 6 5
450 9 7 5 4
500 8 7 5 4
560 7 6 5 3
630 6 6 5 3
710 5 5 4 3
800 5 5 4 3
900 4 4 3 2
1000 4 4 3 2
1200 3 3 3 2

>1400 2 2 2 2

XK.15 Tpybbl npu cknaguMpoBaHWM yknabiBaloT B "ceafio" unm NocrioHO C MpoKnagkamu Mexay
apycamu (Npu yknagke nakeToB). ByxTbl XpaHAT YNOXEHHbIMU B TOPU3OHTaNbHOM MONOXEHUN.

XK.16 BbicoTy wtabens Tpyd CO CTPYKTYPMPOBAHHOW CTEHKOW B 3aBUCUMOCTWM OT TuMa M guameTpa
Tpy6 onpegensoT no Tabnuue X.2.
Tabnuua >K.2 - Hopmbl cknagupoBaHus Tpy6 Co CTPYKTYPUPOBaHHOW CTEHKOM

d Tpy6bI, MM Tun A c konbuesbiMy nnu | Tun B ¢ konbLeBbIM NOMbIM Tun B co cnvpanbHbIM
n ’ crnvpanbHbIMW MOSbLIMK npodunem nonsiM npodunem
cekuusammn
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BbicoTa wtabenen, m
<400 - 3,5 -
BbicoTa wrabenen, psgos Tpyo
500 - 8 -
600 - 8 -
630 - 8 -
800 5 6 -
1000 5 6 -
1200 4 6 3
1400 4 - 3
1500 3 - 3
1600 3 - 3
1800 3 - 3
2000 3 - 3
2200 3 - 3
2400 2 - -
> 2600 - - 2

K.17 KaTywku XpaHAT B BEPTUKANBHOM MOMOXEHMN MeXay cneumanbHbiMu onopamun. ObopyaosaHue
ckrnaga AormkHo obecneynBatb 6€30MacHOCTb NogbeEMA, MEPEMELLEHUSA U MOTPY3KN.

K18 CoeguHuTenbHble getann XpaHAT B 3aKpbITbIX CKMAACKUMX MOMELLEHMAX B YCMOBMSX,
UCKNIoYaKLWmMx nx gedopMuMpoBaHMe, nonagaHue macen u cmasok (yknagbiBalT B MNOMMITUIIEHOBbIE
MeLLKn), He Brimke 1 M OT HarpeBaTenbHbIX NMPUBOPOB, XenaTenbHO Ha CTennaxax.

K19 CoeguHutenbHble getanu ¢ 3H xpaHAT B MHAMBUMAYaANbHbIX FEPMETUYHbBIX MNOMUITUIEHOBbIX
nakeTax O MOMEHTa UX UCMOMNb30BaHUS.

XK.20 CoeguHuTenbHble AeTanu C NpvMBapeHHbIMM naTtpybkamu Ons CBapkym BCTbIK M CBapHble
coeiHUTErNbHble AeTanu [OMNyCcKaeTCcs XpaHUTb Ha OTKPbLITOM BO3JdyXe npwW YCcrnoBUW 3alluTbl OT
NOBpEeXAEHUN U BO3AENCTBUSA NPSAMbIX CONMHEYHbIX NyYen.

K.21 Mpun nepeBo3ke konoaueB HEOOXOAMMO yKNaabiBaTb X HA POBHYH NMOBEPXHOCTb TPAHCMOPTHbIX
CPEACTB M NPefoXpPaHATb OT OCTPbIX METanIMYeckMx yrnos 1 pebep nnatgpopmel.

K.22 Tpu TpaHcnopTUpoBaHUM MOAYIbHbLIX KOMoAueB BO3MOXHA yKnagka waxT BOoNb dypsbl,
nonepek LWaxT CBepXy CreayeT yknagbiBaTb OpyCckM M Ha HUX YyKNagbiBaTb 3ananneTupoBaHHble 6asbl
KOMnoaueB C BIOXEHHbIMM B HUX KOHYCaMmW.

K.23 [Ons npefoTBpalleHus BO3HWKHOBEHWS OBanu3auuu LWaxT Konogues nod LevCTBUEM
COOCTBEHHOrO Beca npu ANIMTENbHOM XPaHEHUN BHYTPU LLAXTbl YCTaHABNMBAIOT AEpPEBSHHbIE OpYCKM B ABYX
B3aMMHO NepneHauKynsapHbIX NOCKOCTSX. PaccTosHue oT Topua wWaxThl 40 NepBO Napbl PpaCKOCOB AOMKHO
cocTaBnaTb He 6onee 0,3 m.

K.24 Tlpu npoBegeHUn NOrpysku-pasrpy3kM emMKoCTel 3anpellaeTcsi NpoBoAMTb 3axBaT Kopryca
€MKOCTM M ee KOMMIEKTYILNX 3a naTpybku u nectHuubl. 3anpellaeTca NogTackmaTth (BONIOYUTL) KOPMYC
€MKOCTU U ee KOMMMEKTYOLLUX KOCbIM HaTSXXeHUeM CTPOT.

K.25 Yknagka koprnyca eMKOCTU U ee KOMMMEKTYILWMX NpU XpaHeHMM OCYLLECTBIISAETCS Ha POBHbIE
nnowagkm B oguH psa. MNpn HeobxoaMMocTn A0MycKaeTCsl UCMONb30BaHNE AEPEBSAHHBIX NMPU3MaTUYECKUX
NPOKMaAokK WNPUHOM He MeHee 150 MM, YNOXEHHbIX MO BCEWN ANMHE N3JEeNUsa ¢ MHTepBanom He 6onee 1 m.
LLItabennpoBaHne n ycTaHOBKa KOMMJEKTYOLLMX EMKOCTM OHA Ha OPYTyo NpU XpaHeHUN He A0MyCKaloTCs.

Mpunoxexne A
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MpaBuna npoBeaeHUs BM3yarnbHOW OLEHKU KayecTBa rpaTta nocre ero yaaneHus

N.1 OononHutenbHas oOLEHKa KayecTBa BbIMNOMHEHHOINO COEAMHEHUSI MOXEeT OCYLLECTBRATLCHA Mo
TpeboBaHWIO 3aKasuymka Unn apyrux KOHTPOMMPYIOLLIMX OPraHoB.

W.2 [aHHbIN MeToa JonycKaeTcs NPUMEHSTb B CeayloLwWmx cnyyasax:

- BbIMOMIHEHME MPOOHBIX U OOMYCKHbIX COEAMHEHWI Npu BbIOOpe CBapo4HbIX mpouedyp U nogdope
CBapOYHbIX NapamMeTpoB;

- BbIMOJSTHEHME HETUMOBbIX, CIIOXKHbIX CBAPOYHbIX COEANHEHWIA:

- BepTMKanbHbI€ LIBBI;

CcoeaMHEHNE MPOTSPKEHHbIX YY4aCTKOB CBApPEHHOrO TPyboNpoBOAa U YKPYMHEHHbIX Y30B;
Npy HEBO3MOXHOCTU NMPUMEHEHMUS POSTUKOBLIX OMNOpP;

- NPV BbICOKOM 3Ha4YeHUM AaBneHus nepemMeLLeHuns;

- NpU NOMOXWUTENbHOM 3HaYeHWUM OaBfeHUs1 nepemelleHus (CBapka Ha HaKMOHHOW nnollagke, ¢
YKIMOHOM K LIeHTPY CBApO4YHOMN 30HbI CO CTOPOHbI MOABMXHOW KapeTKu LeHTpaTopa);

- B Cnyyae HecTabunbHOro MUKpOKNMMaTa CBApOYHOWM 30HbI, @ TaKke Npu NpoBedeHUV CBapKu npu
oTpuLaTeENbLHOM TeMnepaType OKpyXXatoLLero Bo3ayxa;

- MPU NCMNOSb30BaHMN CBAPOYHbIX MALUWH:

- C HEOCTaATOYHOW XXECTKOCTbIO LieHTpaTopa (Hanpumep, npu 6onblumx 3a3opax Mexay Topuamu Tpyo
nocrne wux MOArOTOBKW, HEpaBHOMEPHbIM 0Opa3oBaHWEM MEPBUYHOrO rparta, pasfM4yHOM LUUMPUHOWN
CBapOo4HOro rpaTta);

- C HarpeBaTernem, MMewLWwnm HecTabunbHoe TemnepaTypHoe nore (HepaBHOMepHoe obpasoBaHue
NepBMYHOrO rpaTa, pasHas LWMpUHa CBApOYHOro rpara);

- C BMOWUMOW BHELIHEN YTeYKOW XWAKOCTU U3 rmapaBnMyYecKkon CUCTEMbl MMM ee HecTaburbHon
paboTou;

- Npu cBapke 6e3 yKpbITUSA B YCNOBUSIX BO3MOXHOMO MOSIBIIEHUA MbINN, BbICOKON BNAXHOCTWN, OCaAKOB;

- B CNyyae BbISIBEHMS HE4OCTAaTOYHON KOMMNETEHTHOCTU CBapLUMKA;

- B Cny4ae BbISIBIIEHUSA 3HAYUTENBHOIO OTMAMYUA MO reoMeTPUYECKMM pa3mMepamM CBapO4YHOro rparta
BbINOMHEHHbIX COEANHEHU OOHUM CBapPLUMKOM Ha O4HOW CBAapO4YHOW MalUvHE;

- fedekTbl PopMbl CBApOYHOro rpaTa:

- 3Ha4YeHus1 BNagmMHbl Mexay Banvkamu rpata "k" 6rm3koe K BEpXHEMY WUIM HUXKHEMY Npeaeny;

- HECOOCHOCTb CBapeHHbIX TPyO;

- Hanm4me oaMHOYHBIX UMW MPOTSPKEHHBLIX MOP Ha MOBEPXHOCTU rpaTa (pucyHkm U.1 n 1.2).

O

PucyHok U.1 - OgnHo4YHbIE NOPbI (MEXaHNYEeCKUe BKITIOYEHWS, MPUMECH)
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PucyHok U.2 - TpoTskeHHbIe nopbl
.3 CBapHOW LLOB 1 CHATBIN rpaT JOMKHbI MMETb OAMHAKOBYHO MapKMpOBKY B Liensx obecnevyeHns nx
naeHTudmkaummn.
N.4 CnepyeT KOHTPONMUPOBAaTb MPaBUIIbHOCTb CPE3aHHOro rpaTta Afs MCKIYEHUs MosABNeHUs
CKBO3HbIX TpelmH. HepaBHOMepHas dopma rpata ykasbiBaeT Ha HEKOPPEKTHOe ero ygdaneHuve unu Ha
HecoBnageHne KPoMok Tpyb Gonee AonycTMMbIX NPeaenos (CM. pUcyHok W.3).

| =

1 - NUHKA pesa
PucyHok U.3 - HepaBHoMepHasa popmMa rpaTa npv HecosnageHun KpoMokK

N.5 BHewHWi cBapoYHbIA FpaT pekoMeHayeTcs yaansTb (Cpe3aTtb) Mocre MOJSIHOro OXMaXaeHWs
CBapHOro CoeAuHeHNs1, NCMOoNb3ysa MHCTPYMEHT NO cpe3ke rpaTa, KOTOpbl He AOMKeH HAaHOCUTb Kakne-nnbo
nospexaeHuss Teny Tpybbl, a Takke BbI3blBaTb MNOSBMNEHUS AedeKTOB Ha BHYTPEHHeW MOBEePXHOCTU
cpesaemMoro rpaTa.

PekomeHayeTcs NPUMEHATb  WHCTPYMEHT CEPUMHOrO  3aBOACKOrO  W3rOTOBMEHWUS, MMEIOLLMI
OOKYMEHTaUMI0, perfnaMeHTUPYIoLLYIO ero NpuMeHeHue.

.6 Mocne ypaneHus rpata obnactb BCero nepumeTrpa CBapOYHOro LWBa AOMKHA ObiTb BM3yarbHO
OCMOTpEHa B LENAX BbISBMEHUS BO3MOXHOMO 3arps3HEeHWs CBapOYHOro LWBa, Hannyns HecnnabreHuwn,
pakoBuMH u TpewwuH (pucyHkn W.4-U.6). [dedekTbl B BuAEe HecnnabBreHW MMEIT rnagkue, Kak CTekKIo,
NMOBEPXHOCTU, PACNOSIOXKEHHbIE KaK B LIeHTPe CBApOYHOro LUBA, TaK U B APYrnx ero 3oHax.
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PucyHok U.4 - YacTb cBapoYHOro LwBa ¢ HecnnaeneHmem

\

PucyHok U.5 - YacTb cBapoO4HOro wWwea ¢ pakoBMHOM

PucyHok U.6 - YacTb cBapoyHoOro wea ¢ TpeLimHamMm
N.7 Tlocne BM3yanbHOTO OCMOTpa MNPOBOAAT WCMbITAHME CBApoOYHOro rpata Ha wu3rMb c
OZIHOBPEMEHHbLIM KpyYeHneM no Bcen AnnHe ¢ makcumarnbsHbiM warom 100 mm (cM. pucyHok N.7).
HedekTom cnepyeT cuMTaTb paccrnoeHne rpaTa Ha ABe NOMOBMHKM U Hanuyve rnagkon noBepxHOCTU

B MecTe pacCroeHus.
Mpn NOBTOPHOM MOSIBNEHUM AedeKTa Ha Cpe3aHHOM rpaTte CreayloLnx CoeauHeHuin Heobxoammo

OCTaHOBUTb CBapO4Hble pa6OTbI 00 BbiABNEHNA U YCTpaHEeHUA NpU4NH BOSHUKHOBEHUA OAHHbIX ,qe(beKTOB.

PucyHok W.7 - icnbiTaHue rpata Ha uarnb ¢ KpyvyeHmem
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.8 MNpoBepky Ha n3rnd BHYTPEHHEWN CTOPOHOW HAPY>Ky BbIMNOMHSAKT NPY HEBO3MOXHOCTU UCMbITaHUS
rpata Ha u3rub ¢ ogHOBPEMEHHLIM KpydYeHMeM (CM. pucyHok W.8).

PucyHok W.8 - McnbiTaHue rpata Ha ua3rnb BHYTPEHHEN CTOPOHOW HapyXy
N.9 TectnpoBaHue rpaTa MOXHO BbINOMHUTE Ha CheLManbHOM YCTPOMCTBE, OKa3biBAOLLNM
MexaHu4yecKkoe BO3OENCTBME Ha rpaT, B LEnax MpPOBEPKM €ro LeroCTHOCTU. TunoBble gedeKTbl rpaTta,
BbISIBNEHHbIE HA CneunanbsHOM ANarHoOCTUYECKOM YCTPOMCTBE, NpeacTaBneHbl Ha pucyHkax U.9 n 1.10.

”/M
———G—‘—’
\///

PucyHok W.9 - ledekT rpata, BbISBMEHHbIN Ha cneunanbHOM AMarHOCTUYECKOM YCTPOMCTBE

PucyHok U.10 - OedekT rpata, BbIABMAEHHbIN Ha cneumanbHOM MarHOCTUYECKOM YCTPOUCTBE
.10 Buabl oedekToB, KOTOpblE MOXHO BbISIBUTb Ha CHATOM rpaTe, NpuBeaeHbl B Tabnuue U.1.
Tabnuua U.1 - OnucaHue gedekToB Ha CHATOM rpaTe U uUx oLeHka

Onucanve gedekra OueHka PucyHok
3arpsisHeHVs CBapOYHOrO LIBA, KaK 1 BHYTPEHHEN He ponyckatotcs n.A
CTOPOHbI rpaTa
HecnnaeneHus, niobble TPeLmHbl, pacnonoXeHHbIe B He ponyckatotcsa n4, nN.6

CBapOYHOM LUBE UMK rpaTe

Hapgpesbl, TpelwuHbl, HecnnasneHns B NogrpaToBomn He ponyckatotcsa n4, nN.6
obnactu

Jiobble ckBO3HbIE HECMMAaBMNEHUS rpaTa, BblSBIEHHbIE He ponyckatotcs n.7

npv ero ncnblTaHMn Ha U3rnb ¢ o AHOBPEMEHHbBIM

KpyyYeHuem

HecnnaBneHus Ha BHeLLHeW CTOPOHe rpara, [onyckatoTcs, npu n7
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BblABJIEHHbIE NMPU ero UcnbiTaHNN Ha n3rmo c noaTeepXxnoeHun Kkavecrtea
OAHOBpPEMEHHbIM Kpy4YeHnemM, HECKBO3HOIo Xapakrtepa BbIMOSHSAEMbIX COeQMHEHWNN

Apyrumu MmeTogamu

HecnnaBneHus Ha BHYTPEHHEWN CTOPOHE rpaTa, He ponyckatotca n.8
BbISIBMEHHbIE NpY €ro Tecte Ha n3rnb

JedbekTbl, BbISIBNEHHbIE cneumnanbHbiM AnarHocTuyeckum |He gonyckatotes 1.9, 1N.10
YCTPOWCTBOM

Mopbl, NONOCTH, yCafoYHbIe PakoBUHbI, pacnonoXeHHble (He gonyckatoTca n1, 1.2 N5

Ha CBApOYHOM LUBE

M3meHeHne uBeTa no LEeHTPY CBApO4HOIo wBa ,D,OI'IyCKaeTCﬂ npu

NONOXNUTESbHOWM OLEHKe
kayecTtsa rpaTta

MpunoxeHne K

dopMa aKTa OYMUCTKM BHYTPEHHeN nonocTtu Tpy6onposoga

AKT N

OUYMCTKM BHYTpPEHHei nonoctu Tpy6onposoaa

Komuccus B cocTtase:

npeacenarenst KOMUCCUN:

4YreHoB KOMUCCUN:

(AOMKHOCTb, opraHn3aums, haMmunusi, MHMUManbl)

(AOMKHOCTb, OpraHnsauus, aMmunus, HMUManb)

Appec obbekTa:

OuyuncTKa BHYTPEHHEN NOMoCTH

TpybonpoBoaa

(maTtepuan TpybonpoBoaa)
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onameTpom MM Bbina npounseeneHa Ha y4acTtke oT

0o obLen NPOTSHKEHHOCTbIO

OuuncTka BbINosHeHa

(MpoayBKol BOOOBO3AYLLIHON CMECHIO/MPOTATMBAaHNEM OYMCTHOIO YCTPOMCTBA®,
rMapoANHaMUYECKON MPOYMNCTKON)

B COOTBETCTBMU C Tpe6OBaHVIF|MM

(yka3aTb HOpMaTWBHbBIN JOKYMEHT)

npoeKTa opraHusaumm CTpouTenbLCTBa, NPOeKTa NPoM3BoACTBa paboT, cneunanbHON paboyer UHCTPYKLUMK,

COrnacoBaHHOM N yTBepXAeHHon " " 20 r.

OuncTka BHYTPEHHeN nonocTy Tpybonposoaa npoBoaunach 40 Bbixoaa

(cTpym HesarpasHeHHOro Bo3ayxa, BOAbI U (M) O4NCTHOrO YyCTPONCTBA)

3akrnoyeHme KOMUCCUK:

AKT cocTaBun

(BOmKHOCTB) (nvyHas noanucek) (MHMUmanel, hamunms)
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npeﬂ,CTaBMTeﬂb 3KCI'IJ'IyaTaLI,VIOHHOIZ opraHunsauuu

(BomkHOCTBL) (nMyHas noanuce) (MHMUMansl, hamunus)

MpousBoguTens paboT

(BomkHOCTBL) (nnyHasa nognuce) (MHMUmanel, hamunms)

*

lMpn oumcTke BHYTpPeHHeW nonocTu TpybonpoBoda NPOTAMMBaAHMEM OYMCTHOIO YCTPOWCTBA
Heobx0AMMO yKasaTb TUM OYNCTHOIO YCTPOMCTBA.
Mpunoxexue J1

¢opma aKTa npoBegeHuns pa60T no TerieMHcneKuyun y4acTtka prﬁonpoaop,a

AKT N

nposeneHus paGOT no TeyieMHCNeKUuun y4yacTtka pr60nposo,qa nocne pesepcun NOJIN3ITUINEHOBbLIX pr6

Appec obbekTa:

OpraHuzauust - npovssoauTerns paboTt

[aTa obcnepoBaHus " " 20 r.

Homep yyacTka

[nvHa yyacTtka

OnameTp
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TexHonorns NPoTAXKN

B pesynbTtate 06cnegoBaHus Obinn BbiSIBIEHbI*/He Oblnn BbisiBNEHbI AeeKThbl:

(Hy>XHO€ NoOYEepPKHYTb)

MpunoxeHwne: ackus/poTomaTepmansl gedeKkTos*

AKT cocTaBun

(BomkHOCTBL) (nnyHasa nognuce) (MHMuUmanel, dpamunus)

MpegcrasuTens akcnnyaTaLMOHHOW OpraHM3aumm

(momkHOCTBL) (nnyHasa nognuce) (MHMumanel, pamunus)

MpoussoamnTens paboT

(BomKHOCTB) (nnyHas nognuck) (MHUUManel, amunms)

*B cny4vae 06Hapy>|<eHV|$| nedekroB HeobxoaMMo onncatb KX XapakTtep, MecTopacnosioXeHune, a Takxke
BO3MOXHOCTb UCNpaBlieHUA.

Bubnuorpacus
[1] EouHbIE caHMTapHO-3aNMOEMUOSIOTMYECKME U TUTrMeHnYeckme TpeboBaHMsa K Npogykuumn (ToBapam),
noanexalien cCaHUTapHO-aMMAEMMONOrM4eckoMy Hag3opy (KOHTponto). YTBepXaeHbl peweHmem Komuccum
TamoxkeHHoro coto3a ot 28 masa 2010 r. N 299
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[21 CIM 42-101-2003 OO6wue MONOXeHMs MO  MNPOEKTUPOBAHUID U CTPOUTENLCTBY
rasopacnpefenurenbHbIX CUCTEM U3 METaNMYecKnux U NoNnITUNEHOBbIX TPy6

YK 628.1; 628.2; 69.003.12 OKC 93.025

93.030

KntoueBble cnoBa: CUCTEMbI BOAOCHAOXEHWs M KaHanmMsauum HapyXHble, NPOEKTUPOBaHNE, MOHTaX,
nonnMepHbie matepuanbl, pr60I'IpOBO,D,bI, coeaunHuUTenbHble aetann, Konoaubl, EMKOCTU
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