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KnioyeBble cnoBa: ceTy BOLOCHAOXEHMS U kaHanu3auuu, nonumepHble Tpybbl Anst BogocHabXxeHus
N KaHanusauuu, NpoeKkTUpoBaHWE CETeN BOAOCHABXEHMSI M KaHanM3auuu, KOMNeHcauus TeMnepaTypHbIX
YOJIMHEHNA TpybONpOBOAOB, rMApPaBNMYECKUA pacdeT TpybonpoBoaoB, TPyOO3aroToBUTENbHbIE PaboThI,
MOHTaX TpybonpoBoA0B, TPAHCMOPTUPOBAHUE U XpPaHEHUE NONMMEPHbIX TPYO.

Mpeaucnosue

Llenv, OCHOBHble MNPUHUMMBI, MONIOKEHUA MO TOCYAApCTBEHHOMY PErynvMpoBaHWi0 U yNpaBreHuio
B 06/1aCTV TEXHWYECKOro HOPMUPOBAHNUS M CTaHO4apTM3auuM yctaHoBrneHbl 3akoHoM PecnyGnvku Benapycb
«O TexHN4YecKoM HOPMUPOBAHUM U CTaHOAAPTU3ALUNY.

1 PASPABOTAH Hay4YHO-MPOEKTHO-NPOM3BOACTBEHHbLIM PECMYONMKAHCKUM YHUTAPHBIM MPeanpusitTuem
«CtpowtexHopmy» (PYI « CTpoTeEXHOPM»), TEXHUYECKMM KOMUTETOM MO CTaHOapTM3aummn B 0bnactu apxuTek-
Typbl 1 cCTpouTenbCTBa «Boaoxos3ancTtBeHHoe CTponUTENbLCTBO, BogocHabXeHue n BogootTeeaeHme» (TKC 05).

BHECEH ynpaBneHuem CTpoOUTENbHOW Hayku U HOpMaTuBoB MuUHMCTEpCTBa apXMTEKTYpbl U CTPOM-
TenbcTBa Pecnybnuku benapycsb.

2 YTBEPXXOEH V1 BBEJEH B AEWCTBUE npukasom MuHMUCTEpCTBa apXUTEKTYpbl U CTPOMTENLCTBA
Pecny6nnku benapycbk oT 1 Hos6psa 2006 r. Ne 303.

B HauunoHanbHOM KOMMIEKCe TEXHUYECKMX HOPMATUBHBLIX MPaBOBLIX AKTOB B 0ONacTU apXMUTEKTYpbl
N CTPOUTENBCTBA HACTOSLLMIA TEXHUYECKUI KOOEKC YCTaHOBMBLLENCS MpakTuku BxoauT B Onok 4.01 «Bogo-
CHabXeHune n BoOooTBEeAEHNE.

3 BBEJEH BINEPBbIE (c otmeHon Ha TeppuTopumn Pecnybnukn benapyce CH 478-80).

HacToswwmun TeXxHM4YeCcKnii KOAEKC YCTaHOBUBLLENCS NPAKTUKN HE MOXET ObITb BOCNPON3BELEH, TUPaXK-
poBaH M pacnpocTpaHeH B kKadecTBe ouumansHoOro ugaHusa 6es paspeweHns MuHMcTepcTBa apxXmMTeKTypbl
n ctpoutenscTea Pecnybonukn benapyce.

W3pgaH Ha pycckom s3bike.
© MuHcTponapxutektypsl, 2007



TKI 45-4.01-29-2006

CopepxxaHue
O 1oy b= Toa f 3 ] o) Y 1= =T T SR 1
2 HOPMATUIBHDBIE COBITTKM ....cctieeeeitiieeee e e e e e ettt e e e e e s e e e sttt eeeae e e e astebe e e e e e e e e annbeeeeeeeeeaaannsbeseaaaeasaansnsnneeaaaseaanns 1
3 lMonumepHble TpyObl, MPUMEHSIEMbIE ANt CETEN BOAOCHAOXKEHNUS N KAHAMMNBALMM .....eeeveiieeeeiiieeeeeee 2
4 T1poeKTMpoBaHUE BHYTPEHHNX CETEN BOAOCHABDKEHUIS . .. ueieiiiieaeeieiiiiiee e e e e ettt e e e e et e e e e e e e aneneees 4
5 TMpoekTupoBaHMe BHYTPEHHUX CETEM KAHATMMUBALMM ........uueeeiaaaaaiiiiiiieeaaeaaaaaaieeeaaaeeeaannebeeeeaaeeeannneeeeeeans 4
6 KomneHcauusi TemnepaTypHbIX YOITUHEHWUN TPYOOMPOBOMOB ....ccciuvvereeiiieeeeitieeeesireeesstneeessteeeessreeeesns 5
7 KpenneHne NonMMEPHBIX TPYOOMPOBOIOB .....ccceeeiiiuuteerteaaeaiaateteeeeaaessaantsseeeaeesssaasstsseeeeessaaasnreseeaeessanns 7
8 [MpoeKkTupoBaHMe HapPYXHbIX CETE BOAOCHAOKEHNS N KAHAMMUBALMM ......eveeeiieieeeiiieeeesiiieeesnneeeesnneeas 8
9 MAPABNMYECKNN PACHET TPYOOTPOBOOOB ... tveteeittreeesttreeesteeeeessteeeesseeeeesseeeesssseeessseseesssneeessnnsees 9
9.1 Pac4eT kaHanNU3aLMOHHBLIX CAMOTEUYHBIX TPYOOMPOBOMOB ......uvvrieeeeeiaiiiiieieaaeeesaiiereeeeeaesssnnreeeeeeess 9
(S I == Tor 1= g =ToYa (o] pl e o] =Ta Y a [T oy b o= =Y PP 12
10 Pac4yeT TpybonpoBOAOB HA MPOYHOCTD N YCTONMUMBOCTD .ccceueieeiieeeaaeeeaaeinieeeeaaesssannnnneeeeeeesesannnnneeeeens 15
11 TpyBO3arOTOBUTENMBHBIE PABOTB ...eiiieeiiiiueeteeireaeeeiaaittteeeteeeesaaateeeeeaaeeesaannseaeeeaeesaaannteseeeeeeesaaannrenneeeeens 15
11.1 OpraHusaumst Tpy603aroTOBUTENBHBIX PABOT ....eeiiieeiieiiiiiiieeeeeeiiiiiteeeeeesessntrereeeeeesssnnreneeeeees 15
11.2 MexaHu4yeckasi 06paboTKa MOMUMEPHDBIX TPYD ...eiviiiiiiiiiiiiiiiee et e et e e e eneeeee e e 15
11.3 POPMOBAHNE MOSIMMEPHBIX TPYD ... .uivieiiiieeiiiiiiieiie e e e e e et e e e e e s st re e e e e e e e st aeeeeeeesesnnraaeeeaeeas 16
O R Y Y )Y/ PRSPPI 18
12 CBapKa NOSIUMEPHDBIX TPYD ...uueeiiiiiieeeeiiitiiieite e e e e seeietteeeeeeseasssteeereaeeesssssbaaeeeeeeesaasssbeneeeaeeesansnnnenneaeeess 19
13 Cgapka Tpyb c ucnonb3oBaHneM haCOHHbIX YacTew C 3aKNaaHbIMU HAarpeBATENSAMM .........vveeenreee.. 25
14 W3roToBreHNe CBAPHBLIX DACOHHDBIX HACTEM ....cciiuvrrieiireeeeiiiieeeeaatteeeesattseaesaisreeessneeeessneeeesnneeeesnnnees 26
15 CKIEUBAHUE TPYD M3 TIBX ...ttt ettt ettt e e st e e snbb e e e e annneee s 27
16 MoHTaX BHYTPEHHMX CETEWN BOAOCHAOKEHUS N KAHATUBALIMM ...vveeeeiiiiieeseiiieeesiieeaessiaeeeesnneeeesnseeens 29
17 TMpoknagka NOA3EMHbBIX TPYOOMPOBOOOB .......ceieittiiieiiiteeeitieetesteeeeestteeeestteeeesbaeeeesbeeeeesneeeesanneees 32
A R T VW 2 N TN o= (o i = DU EPRROP 32
17.2 MOHTAKHDBIE PAOOTBI ...cceiiiuiiiiiieeeeeieeiitree e e e e e e se bbb e e e e e e e s saeababeeeeeeesssastaeeeeaeessasssasreeeeeeesassnrernees 32
18 TpaHcnopTUpoBaHME U XPAHEHNE MONIMMEPHDBIX TPYD ....coiiiiiiiiiiiiiie it 33
MpunoxeHue A (cnpaBoyHoe) MepeyeHb gencTeyowmnx THIA Ha nonumepHble TPyobI
N BIACOHHDBIE HACTU ..ceeveieiiiiiiieeee ettt ettt ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaeas 34
MpunoxeHne b (cnpaBo4yHoe) Pasmepbl TpyO, NpMMEHSAEMbIX A58 ceTell BOAOCHabXeHNs
L= 1R = e T= 1 1 TR 35
MpunoxeHne B (cnpaBoyHoe) PaccTosiHne Mexay KpenneHnsiMyM Ha BepTuKarbHbIX
N FOPU3OHTASIBHBIX YHACTKAX TPYOOMPOBOMAA ... vvveeeiirireeeiieeeesiieeessnteeeessnnneeessnneeeesnnenes 41
Mpunoxenune I' (cnpaBo4YHoe) Homorpamma Ans onpegeneHvs AnameTpoB
KAHATUSALMOHHBIX TPYD ...veiieiiiiiiie it e st e ettt e sttt e sttt e e st e e s et eesnsneeesnbaeeesnneeas 45
Mpunoxenune 1 (cnpaBoyHoe) lMopsigok pacyeta TpyGONPOBOAOB HA NMPOYHOCTb
Y o3 re) 1 1= ToT ey 1 ST PO PP PPPPPRPON 46
Mpunoxexune E (cnpaBoyHoe) Pasmepbl hacoHHbIX YacTen, U3roToBNSIEMbIX KOHTAKTHOM
cTbikoBor cBapkon U3 TpyO MMHI, TIBL M T ..o 58
3] 10731 To] i o= 1o o = E TP P UEPTTTUUUPPPPRRP 60






TKN 45-4.01-29-2006 (02250)

TEXHUYECKMM KOLEKC YCTAHOBUBLUEVCSH MPAKTUKN

CETN BOOOCHABXEHUA N KAHAJTTU3SALIUU
N3 NOJIMMEPHbIX TPYB
MNpaBuna npoekTMpoBaHUA U MOHTaxXa

CETKI BOOA3ABECIMAY3HHA | KAHANI3ALbII
3 NANIMEPHbIX TPYB
MpaBinbl npaeKkTaBaHHSA | MaHTaXy

Networks of water supply and the water drain
from polymeric pipes
Rules of designing and installation

OaTta BBegeHus 2007-07-01

1 O6nacTtb NnpMMeHeHus

HacToswmnn TeXHNYeCKUin KOAEKC YCTAaHOBUBLLENCS NPAKTUKKU (fanee — TEXHUYECKUA KOLEKC) pacnpo-
CTPaHSETCH Ha CETU BHYTPEHHENO U HAPYXXHOro BOOOCHAOXEHWUSl, BHYTPEHHEN M HApPYXHOW KaHanu3auuu,
a Tawkke BHYTPEHHUX BOOOCTOKOB M3 MOMMMEpPHbIX Tpyd (ganee — TpyO) M ycTaHaBnmMBaeT npaBuia ux
NPOEKTUPOBAHNSA U MOHTaxa.

TpeboBaHMsA HACTOSILLEr0 TEXHUYECKOrO KOAEKCa NPUMEHSIOTCS Npu pa3paboTke NPOEKTHOW AOKYMEH-
Tauum Ha HOBOE CTPOUTENBLCTBO, PEKOHCTPYKLMIO U PEMOHT CUCTEM BOOOCHAOXKEHUS U KaHanu3aumm, a Tak-
)Ke Npw BbINOSIHEHMUN TPYDO3aroTOBUTENbHBIX U MOHTaXHbIX paboT 1 ucneliTaHun TpybonpoBoaoB.

2 HopmaTuBHbIe CCbINKK

B HacTosilLeM TeXHMYECKOM KOAEKCe MCMONb30BaHbl CChbIIKM Ha criegylolmne TeXHU4eckne HopmMaTuB-
Hble NPaBOBblE aKTbl B 0611aCTN TEXHNYECKOrO HOPMUPOBAHUS U cTaHAapTu3auun (aanee — THIA): B

CTB 1293-2001 Tpybbl nonUMeEpHbIE ANA CUCTEM OTOMMNEHUS U ropaYero BOAOCHabxeHus. TexHudec-
Kvne ycnosusi

CTBb 1333.2-2002 WV3genus nonMMmepHble AN cTpouTenbcTBa. MeTon onpeneneHus JonroBeYHOCTU
Tpy6 NONMMEpPHbIX ANS MHXEHEPHO-TEXHUYECKNX CUCTEM

CTb EH 1401-1-2005 TpybonpoBoabl nnactMaccoBble ANt 6e3HanopHOro NoA3eMHOro ApeHaxa u ka-
Hanmsauun. NonueuHUNXnopua HennactTuguumnpoBaHHbin (PVC-U). Yactb 1. TexHudeckme ycrioBusi Ha Tpyobl,
YyacTu hacoHHbIe K HAM U MaTepuarnbl Ans MOHTaxa TpybonpoBoaoB

CTb EH 1452-2-2005 Tpy6onpoBoabl nnactMaccoBble Ansi BOOOCHAOXeHUs. MonuBMHUNXNOpUE He-
nnactuduumpoBaHHbin (PVC-U). YacTe 2. TpyGbl

FOCT 1050-88 [MpokaT cOpTOBON, KanMbpOBaHHbINA, CO CrneLManbHON OTAENKON NMOBEPXHOCTU U3 yrne-
POONCTON Ka4eCTBEHHOM KOHCTPYKUMOHHOM cTanu. ObLme TeXHUYECKMe YCIoBUS

FOCT 4784-97 AnioMuHMI 1 cnnasbl antoMUHNEBble AedopmMupyemble. Mapku

FOCT 8032-84 [MpeagnoytutenbHble YMcrna 1 psaabl NPeanoyTUTENbHbIX YNCEN

FOCT 11262-80 lMnactmacchl. MeTog UcnbiTaHUs Ha pacTsXXeHne

FOCT 14359-69 lMnactmacchl. MeToabl MexaHn4eckmx ncnbiTaHnin. Oblme TpeboBaHus

Y CHB v CHuM vmetoT cTaTyc TEXHUYECKOro HOPMAaTMBHOIO NPaBOBOro akTa Ha NepexofHbl NepUoA A0 UX 3aMeHbl TEXHUYEC-
KAMWM HOPMaTUBHbLIMW NPABOBLIMU akTaMu, NpeaycMoTpeHHbIMU 3akoHom Pecnybnuvku Benapyck «O TEXHUYECKOM HOPMMPOBAHWUW
1 CTaHgapTUsauumny.

Wspanue oduupmansHoe 1
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FOCT 18599-2001 Tpybbl HAaNopHbIe U3 NONUaTUNEHA. TEXHUYECKNE YCNOBUSA

FOCT 22689.2-89 TpyObl NONUITMNEHOBbLIE KAHANN3aLMOHHbIE N (PACOHHbIE YacTW K HUM. KOHCTpYKLMSA

CHB 2.02.03-03 OrpaHu4yeHune pacnpocTpaHeHUsa noxapa B 34aHuUsIX U coopyxeHusx. ObbemMHo-nna-
HUPOBOYHbIE N KOHCTPYKTUBHbBIE pELLEHNS

CHB 2.04.02-2000 CtpouTenbHas knuMaTtonorus

CHB 3.03.01-98 >XenesHble goporu konen 1520 mm

CHwuI 2.01.07-85 Harpysku n BO3gencTaus

CHul1 2.04.14-88 Tennoas n3onsumsa obopynoBaHus 1 TpybonpoBoaoB

CHuI1 2.05.09-90 TpamBalHble 1 TponnenbycHble NMUHUK

CHwuI1 3.02.01-87 3eMnsiHble COOPY>XEHUS, OCHOBaHMSA U pyHOAMEHTbI

CHuwuI1 3.05.04-85* HapyxHble CETU U COOPYXXEHUSI BOOOCHaOXEHNSI U KaHann3auum

CHwuIT 11-89-80 NeHepanbHble nNfiaHbl NPOMbILLIEHHbLIX NPeaNPUATUR.

lMpumedyaHue — TNpu NONb30BaHUM HACTOSILLMM TEXHUYECKUM KOAEKCOM LienecoobpasHo nposepaTb aericteue THIA no Mepeu-
HIO TEXHUYECKNX HOPMAaTMBHBIX MPaBOBbLIX aKTOB MO CTPOUTENLCTBY, AEVCTBYIOLWMNX Ha Tepputopun Pecnybnuku benapyce, u ka-
Tanory, COCTaBMEHHbIM MO COCTOAHWUIO Ha 1 SHBaps TeKyLlero roda, U Mo COOTBETCTBYIOLMM MHAOPMALMOHHBIM yKa3aTenam,
onybnuKkoBaHHbIM B TEKYLLEM rogy.

Ecnu ccbinoyHble THITA 3ameHeHbl (M3MeHeHbI), TO NPY MOMNb30BaHWM HACTOSALLMM TEXHUYECKMM KOOEKCOM creayeT pyKOBOA-
CTBOBATbCSl 3aMEHEHHbIMU (U3MeHeHHbIMU) THIA. Ecnu cebinoyHblie THIMA oTMeHeHbl 6e3 3aMeHbl, TO NOMOoXeHWe, B KOTOPOM
[aHa cCbinka Ha HUX, NPUMEHSIETCS B YaCTW, He 3aTparvBatoLLemt 3Ty CCbIMKY.

3 MonumepHbie TPyObl, NPUMEHsAeMble ANA ceTen BOAOCHAGXeHUs U KaHanmsauum

3.1 B ceTsx BogocHabxXeHNs 1 KaHanusauuu cnefyeT Mcnonb3oBaTh Tpybbl, yooBneTBOpsioLLne Tpe-
6oBaHmsam gencteytowmx THIA n paspelleHHble MUHUCTEPCTBOM 34paBOOXPAHEHMS K MPUMEHEHMUIO B 00-
nacTu CaHUTapPHOW TEXHMUKMN.

3.2 lNMonnmepHbie TPYObl pa3nuyaroT No CreaylLMM XapaKTepHbIM NpU3HaKaMm:

— Mo MaTepwvany, U3 KOTOPOro OHN U3rOTOBMEHbI Y KOTOPbIM ONpeaensoTCa X CBONCTBa 1 onTumarnb-
Hble YCNOBWS 3KCMyaTauuu;

— No MeToAy U3roToBMNeHUs (HENPEPLIBHON SKCTPY3UU UMK NUTbA NOA AaBreHneM);

— N0 HOMUHaNbLHOMY BHYTPEHHeMY AaBneHuio P, (PN) TpaHcnopTupyemon cpefbl, MMHUMarnbHON Anu-
TenbHOW npoyHocTn MRS;

— MO KOHCTPYKTUBHbIM OCOBEHHOCTSM TpYD: C rmagkon nnm ropupoBaHHON CTEHKOW, OOHOCHOMHbIE
1 MHOTOCITOMHbIE, apMUPOBAaHHbIE, N3 Pa3HOPOAHbLIX MaTepMaros, C rMagkuM UM pactpyoHbIM KOHLOM.

3.3 Pagbl HOMUMHaNbHbIX HApPYXXHbIX ANAMETPOB U HOMUHAMbHbIX AAaBNEeHUN ANA NONUMepHbIX Tpyb
YCTaHOBMEHbI MeXAyHapoaHbIM cTaHAapToM [1] U COOTBETCTBYIOT pagaM npeanoyTutensHbix ymucen R 10
n R 5 no NOCT 8032. 3a ocHOBY NPUHSAT HapYyXHbIN AMaMeETpP, KOTOPbIA NPU U3MEHEHUN TOMLLUMHbLI CTEHKN
OCTaeTCsl MOCTOSIHHBIM, @ BHYTPEHHUIA AMamMeTp COOTBETCTBEHHO U3MeHseTcs. [onHbIn psig HOMUHAMbHbIX
HapyXHbIX AMaMeTpoB NONUMEpPHbIX Tpyd, MM, cnegytowmn: 10; 12; 16; 20; 25; 32; 40; 50; 63; 75; 90; 110;
125; 140; 160; 180; 200; 225; 250; 280; 315; 355, 400; 450; 500; 560; 630; 710; 800; 900; 1000 n 1200.

3.4 B 3aBMCMMOCTM OT HOMMWHasbHOro paboyero faBneHus TpaHCNOpTUPYeMOW cpeapbl TpyObl nogpas-
OEeNnsTCA Ha TUMbI, KOTOPbIE XapaKTEPU3YHTCA COOTBETCTBYIOLIMM 3HAYEHMEM TOMLLMHbI CTEHKKU, obecne-
YMBatoLLEN MPOYHOCTHbIE XapaKTePUCTUKM TPYOONPOBOAOB.

MNMokasaTenb HavMeHbLlero TpebyeMoro ConpoTUBIEHNS (AONYCKAEMOro HanpsbkeHnst) M MMHUManb-
HOW AnuTenbHOM NpodHocTn MRS sBNsieTcA onpefensitowmm Kputepmem npu Bbibope NonMMepHbIX marte-
pvanoBs, NpeaHa3Ha4YeHHbIX AN U3roTOBIEHNS HAaNopHbIX TPy6.

CornacHo knaccugukaLmm, NPUHATON B MeXayHapoaHbIX ctaHgapTax [2] v [3], makcumansHoe gonyc-
kaemoe paboyee oaBrieHne TpaHcnopTupyemon cpeabl MOP, MIMa, onpenensieTcs no oopmyrne

MOP = @(SDR ~1), 3.1)

roe MRS — MuHMManeHasa gnutenebHast NpoyHocTb, MlMa, (HanpskeHue, NonyyYyeHHoe nyTem aKCcTpano-
naummn Ha cpok cnyx6el 50 net npu temnepartype 20 °C gaHHbIX UcnbiTaHuA Tpyb Ha cTown-
KOCTb K BHYTPEHHEMY MMAPOCTaTUHECKOMY OABMEHUIO C HXKHUM JOBEPUTENBHBLIM MHTEPBAOM
97,5 % v okpyrneHHoe go bnvkavero HukHero 3HadeHust psga R 10 no FOCT 8032;
SDR — cTaHOapTHOE OTHOLLEHWE pa3mepoB HOMUHAMbLHOIO HapPY)XHOro AuameTtpa TpyObl K HOMK-
HarnbHOW TOJLLMHE CTEHKM;
C — KO3hPULMEHT 3anaca NpPoYHOCTH.
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Mo knaccudukaumn [4] 6e3HanopHble KaHanm3aunoHHble TpyObl NoapasaensalTCa Ha Knacchl MO KOfb-
LLeBOM eCTKOCTU SN 2 = 2 kH/M?, SN 4 = 4 kH/M?, SN 8 = 8 kH/M?.

3.5 B xapaktepuctukm Tpyb BKMOYEH nokasatenb S — HOMWHarbHOE CEPUMHOE YUCNO, BbIYMCNAEMbIN
no cpopmyne
_(SDR-1)
= 5 )

CooTHoLleHVEe MeXay HOMUHAMNbHbIM CEPUNHBIM YUCIIOM U 3HAYEHMEM CTaHAapTHOrO OTHOLLEHMS pas-
MepOoB npuBeaeHbl B Tabnvue 3.1.

S (3.2)

Ta6nuua 3.1
HomuHanbHoe cepuiiHoe Yncno S CTtaHpapTHOEe OTHOLLEeHMe pa3mepoB SDR

20 41
16 33

12,5 26
8 17
8,3 17,6
5 11
3,2 7,4
2,5 6
2 5

HomuHanbHoe aaenenune P, (PN) — noctosiHHOe BHYTpeHHee aaBneHue Bofapbl npu 20 °C, KoTopoe Tpyobl
N haCoHHble YacTu BblaepXmBaloT B TedeHne 50 feT npu pacyeTHOM 3HaYEeHUU MUHUMAaNbHOW ONUTENbHON
npoyHoctM MRS maTtepuana Tpybbl. HomuHaneHoe gaeneHve P, (PN) ucnonb3dyeTcs B KayecTBe Knaccudu-
KaLMOHHOro npusHaka nonumepHbix Tpyb. MakcumansHoe gonyctumoe pabouyee faBneHue onpegensiercd
no dopmyne (3.1) B 3aBMCMMOCTM OT CBONCTB NONMMMEPHOIO Matepuana 1 ycroeui paboTtsl Tpybonposoga.
3.6 [Ina ceten BogocHabXeHUa U kaHanusauum cnenyet NpUMeHATb TPYObl, U3rOTOBMEHHbIE M3 NONu-
MEepOoB:
— AN BHYTPEHHUX CUCTEM FrOpsAYero BO4OCHa0XEHUS:
nonunponuneHa n ero cononuvepos (ganee — MI1);
CLUMTOrO NONUATUNEHS;
— ONS CUCTEM XOSOAHOIO BOAOCHA0XEHUS:
nonuaTuneHa H13koro gaenexus (ganee — MHLO) n Bbicokoro aaenenus (nanee — MNBAO);
nonusuHunxnopuaa (nanee — MNBX);
— AN CUCTEM KaHanu3sauuu:
nonunponunexa (Mr);
nonuatunena (MHA), (MBA);
nonusuHunxnopuaa (MBX).
MepedveHb gevicteyowmx THIMA Ha nonvmepHbie Tpybbl 1 haCoHHbIE YacTu NPUBEAEH B NMPUIOXKEHUN A.
[na BHYTPEHHUX CeTen XOIIO4HOro BOL4OCHADXEHMS OOoMnyckaeTcs MPUMEHATb TPyObl, NpegHasHaveH-
Hble 4N BHYTPEHHUX CETEN ropsaYero BogocHabXeHus.
Pa3smepbl TpyD, NpyMeHsieMbIX Ans CETEN BOAOCHAOXEHNA 1 KaHanu3aumm, NpuBeaeHsl B NpunoxeHun b.
[onrosBeyHocTb NonMMepHbIX Tpyo cnepyet onpegenate no CTH 1333.2.
lpumedyaHue — COOTBETCTBME HAUMEHOBAHWUSA NONMUATUIIEHA, NPUMeHseMoro Ans narotoenenus Tpyd no FOCT 18599, o6o3Ha-
YEHWI0 MapokK nonuaTuneHa no gencraytowmm THIA Ha nonuatuneH cm. FOCT 18599 (npunoxeHwve [).

3.7 YcpeaHeHHble TEXHMYECKME NoKkasaTeny NonMMepHbIX Tpyb npuBeaeHs B Tadbnvue 3.2.



TKI 45-4.01-29-2006

Tabnuua 3.2

Hamvenosame | (ISBORIEE | eparyboro oo | Tomeors | REOReiEe
nonMMepHOro Mmatepuana BT/(M-°C) pacLumMpeHis, 1/°C maTtepuana, r/cm NOBEPXHOCTY pr6, MM
nn 0,23 15-10" 0,910
ClwnTbI NONNITUNEH 0,41 2,0-10" 0,930-0,950
nHA 0,42 2,210 0,941-0,965 0,003-0,007
nBen 0,35 2,210 0,910-0,925
NnBX 0,14 0,8-10" 1,450

3.8 MNMonumepHble Tpybbl coeauHATCS Mexay cobon 1 ¢ hacoHHBIMM HYacTaMU criefyoLLmummn cnocobamu:

— Tpy6bl u3 MHA, MNMBA v MM — Ha cBapke BCTbIK U B pacTpyb, C NpMMeHeHneM pacTpybHbIX coeamHe-
HUW C 3MaCTOMEPHBLIMU YMIOTHUTENbHBIMU KOMNbLiaMK, Ha hrnaHuax;

— Tpy6bI 13 NBX — Ha kneto, ¢ npumeHeHnem pacTpybHbIX COeANHEHUI C 3NaCTOMEPHbIMU YNMAOTHM-
TenbHbIMW KoNnbLamu, Ha hnaHuax;

— TpYObl U3 CLUMTOrO NOMMUITUNEHA — C MPUMEHEHNEM METaNMYECKUX UMK NONMMEPHBbIX (haCOHHbIX YaCcTew.

4 TMpoeKTMpoBaHMe BHYTPEHHUX ceTen BOAOCHa0XeHMA

4.1 MNpoknagky Tpy6 u3 NONMMeEpHbIX MatepuanoB B 34aHUsX, Kak npaBuno, HeobxoaMmMo npegycmat-
pYBaTb CKPbITO B MOHTaXXHbIX KOMMYHUKALIMOHHbIX LUAXTax, kaHanax u Kopobax, orpaxaaroLme KOHCTPYKLnn
KOTOpPbIX BbIMNOMHEHbI N3 HEFOPIOYNX MaTepmnanos.

B mecTtax npoxoxaeHusi Tpyb yYepes CTeHbl, Neperopoakm U nepekpbiTus ¢ HopMUpyembiM Npeaenom
OrHEeCTOMKOCTWN OO0MMKHbI BbITb NPeayCMOTpPEHbl MeponpuaTus, obecneymsaroLLime BbiNONHeHWe TpeboBaHun
CHB 2.02.03.

4.2 Tlpn ckpbITOM npoknagke Tpyd B MecTax pacnosfiokeHWst 3anopHOM M PerynupyoLlen apmartypsbl
cnegyeT npegycmaTpuMBaTbh JTHOKKU, pasmepbl KOTOPbIX AOMKHbI ObiTb BbiOpaHbl M3 ycroBus obecneveHus
yao6HoOW aKkcnnyaTauumn apmaTypbl.

4.3 3anpeLluaeTcs NpMMeHeHne NoNMMeEpHbIX TPYO Ans NpoTUBONOXAaPHOro BoAONpoBoaa, 06beanHEH-
HOro NPOTUBOMNOXXAPHOro BOAOMNPOBOAA M TPYOONpoBOAOB aBTOMATUYECKMX YCTAHOBOK MOXAPOTYLUEHUS.

4.4 Insa TpybONpOBOAOB CUCTEM XOSIOOHONO U ropsiiero BogocHabXeHus crefyeT npegycmarpuBaTh
nsonaumo cornacHo CHull 2.04.14.

4.5 Tpun NpOEKTUPOBaAHUN CTOSIKM M3 NONMMMEPHbIX TPYD crneayeT pasduBaTh Ha ydacTKM MyTEM MPOEK-
TMPOBaHWS HeMnoABWXHbIX onop. MNpn aToM Heobxoanmo obecneumBaTb KOMNEHcCaLMIO TeMnepaTypHbIX Ya-
nuHeHWn TpybonpoBoaoB cornacHo TpeboBaHusM pasgena 6.

4.6 [onyckaeTcs npegycmaTpmBaTb pa3BoaKy NonuMMeEpHbIX TPyO K Bogopa3bopHom apmaType CKpbITO
B MOSy UK B CTEHAX.

Mpu npoknagke Tpyd CKPbITO B MOMYy UK CTeHax criegyeT nNpeaycMaTtpuBaTh Hepa3beMHble coeauHe-
Hus TpyO.

4.7 Tlpu NpoeKkTUpoBaHMM CUCTEM BOAOCHABXKEHUS C NpUMEeHeHWeM MnonumepHbix Tpyd Heobxoammo
npegycMmaTpuBaTth 3a3eMMsOWnNn NPOBOA, K KOTOPOMY Yepes ypaBHUTENbHbIE NEPEMbIYKM criefyeT noacoe-
OVHATb BaHHbI U AyLieBble NOAAOHbI.

5 MpoekTupoBaHue BHYTPEHHUX CeTel KaHanusauuu

5.1 B 3aaHusix pasnuyHoro HasHavyeHus BbICOTOM ABa 1 6onee ataxen Npy npuMeHeHuun Tpyd 13 nonu-
MEpHbIX MaTepuanoB Afs CaMOTEYHbIX CUCTEM BHYTPEHHEW KaHanm3auuu u BOOOCTOKOB Heobxogumo co-
6nrogaTth criegylolme yernoBus:

— NPOKNaaKy KaHanmsauMOHHbIX U BOOOCTOYHbLIX CTOSIKOB MpeaycMaTpuBaTbh CKPbITO B MOHTaXHbIX
KOMMYHMKALIMOHHbIX LLaxTax, Wrpabax, kaHanax u kopobax ¢ npeaenom OrHeCTOMKOCTU OorpaxaatoLLnx KOH-
cTpykumm He meHee El 30 n knaccom noxapHown onacHocTtu KO;
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— B MeCTe YCTaHOBKM Ha TpybonpoBoae peBU3niA U NPOYUCTOK JOMKeH ObiTb obecnedeH nerkun goc-
Tyn NOCPEACTBOM YCTPOMWCTBA MOKOB U CbEMHbIX MaHenem ¢ npeaenom OrHecTomkoctn He meHee El 30
1 Knaccom noxapHown onacHocTu KO.

B nogsanax 3gaHui Npu OTCYTCTBMM B HUX MPOU3BOACTBEHHbLIX, CKMNAACKUX U afMUHUCTPATUBHBIX MO-
MeLLeHMI, a Takke Ha Yyepaakax U B MOMELLEHUAX CaHY3MOB XUMbIX 34aHUN NPOKMaaKy KaHanu3auuoHHbIX
1 BOOOCTOYHbIX TPYOONPOBOAOB M3 NONMMEPHbIX TPYD AonyckaeTcs npegycmaTpuBaTh OTKPLITO.

5.2 MecTa npoxofa CTOSIKOB M3 MOMMMEPHbIX MaTepuarnoB Yepes3 CTeHbl, MEPEeropoakn N nepekpbITUs
JOIMKHbI ObITb BbINONHEHbI cornacHo CHB 2.02.03.

5.3 BbITSKHYIO YacTb CTOSIKa kaHanm3aumm OT MecTa Npoxo4a Yepes nepekpbiTue 1 Bbille He06X0aMMO
BbINOMHATb M3 MeTanInyecknx Tpyo.

5.4 [Ina BOOOCTOYHbIX CTOSIKOB CrieAyeT NPUMEHATb NOMIMMEPHbIE KaHanM3auMoHHbIe TPYObl, €Cnn OHK
BblaepXuBatoT Tpebyemoe AaBneHve BoAbl, Uy HanopHele Tpybel ua MHA, NBO v NBX.

5.5 InameTp BOAOCTOYHbIX CTOSIKOB HEOOXOAMMO NPUHMMaTb, PYKOBOACTBYSICb TPeOOBaHMAMN HOPM MO
NPOEKTUPOBAHWUIO BHYTPEHHEN KaHannsauum 3gaHui.

5.6 Ins npoekTnpoBaHusa BOAOCTOMHbLIX CTOsiKOB U3 NBX cnegyeT npegycmaTpmBaTth COEAMHEHUSA C Y-
NOTHUTENbHBIMU KOMbLI@MWN UMK KNeeBble COegUHEHMS.

Mpn NpoekTupoBaHWM BHYTPEHHMX BOAOCTOKOB Tpyobl n3 MHLO vnn MNBO cnegyet npegycmatpuvBathb
ONVMHHOMEpPHbIMK B ByxTax. [JonyckaeTcs BbIMONHATbL CoeanHeHne Tpyb cBapKon.

6 KomneHcauus TeMnepaTtypHbIX yp,.ﬂVIHeHVIﬁ prGOI'IpOBO,CIOB

6.1 TemnepaTypHoe yanMHeHue Tpybonposoga Al, cm, BeluncnseTcs no doopmyne
Al = alAt, (6.1)

roe o — Ko3ahumuMeHT TemnepaTypHOro JIMHENHOrO paclumMpeHus matepuana Tpybel, 1/°C;
| — anvHa yyacTka TpybonpoBoaa, cMm;
At — pacyeTHbIV Nepenag TemnepaTyp, NPMHUMAEMBbIN Kak pa3HOCTb MEXAY pacyeTHON Temnepa-
TYPOW XXWOKOCTU U TEMMepaTypoi OKpyXKaloLlero Bo3ayxa npu MoHTaxe Tpybonposoaa (npu-
Humaemon He Huxke 5 °C), °C.

6.2 KoMmneHcaLmsa TemnepaTypHbIX YANMHEHUA NONMMEPHbIX TPYO Mpu NPOEKTMPOBaHUM CUCTEM BOJO-
CHabXeHns1 JOoMmKHa OCYLLECTBNATLCS, Kak MpaBusio, 3a CYET CaMOKOMMEHCAUMN OTAESbHbIX Y4acTKOB Tpy-
bonpoBoaa, a Takke 3a CYET YCTPOMCTBA rHYTbIX OTBOAOB, [M-06pasHbix MM nupoobpasHbiX KOMMeHcaTo-
poB, NPUBEAEHHbIX HA pUCyHke 6.1.

Bbibop crnocoba komneHcaumn yAnNuHeHUst TPpybonpOBOOOB OCYLLECTBASIETCA MpPU MPOEKTUPOBAHUN
B 32aBUCUMMOCTM OT KOHKPETHbIX YCIOBUIN NPOKNaaku Tpyo.

a) 6) B)
A N A
A \
Y Y
< ) ( <
- \ - A - i
< —_—
< b - <!l Sl rl_ 1
— ——
Al Al
2 2
PucyHok 6.1

a — rHyTbIi1 OTBOL;
6 — rHyTbIN M-06pa3HbIN KOMNEeHcaTop;
B — FHYTbIM NIMPOOGpPa3HbIA KOMNEeHcaTop
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6.3 MakcumanbHO gonycTumoe TemnepaTtypHoe yanvHeHve Tpybonposoga Al, cm, kKoTopoe MOXeT ObiTb
KOMMEeHCUpOoBaHO oTBOAOM nog yriomM 90°, 4OIMKHO onpeaenaTbes no dopmyne
2R (I, +r)*+0,07r®
3Ed I +r

Al =

(6.2)
H
roe R — pacyeTHoe conpoTMBIIEHNE pa3pylueHuto maTepuana Tpy6, Mla, onpegensemoe B COOTBET-
cteum c [.1.1;
l; — AnuHa npuneraroLwero K oTBo4y NPSMOro yyacTtka TpybonpoBoga, BOCNPYHMMAIOLLEro nepe-
MeLlleHue Al, cm;
r — paauyc usrnba otTeoaa, c™;
E — moaynb nonsyyectn matepuana Tpy6, MlMa, onpegensembin cornacHo [.1.2;
dy, — HapyXHbIi guameTp TpyObl, CM.

OCHOBHble reomMeTpryecKkne napameTpbl THYTOro OTBOAA MOKa3aHbl Ha pUCyHke 6.1a.
6.4 MakcumMarnbHO AONYCTUMOE paccTosiHue |y, CM, OT KOHL@ 0TBOAa A0 MeCTa HEMOABMXHOIO 3akpenneHns
(cM. pucyHok 6.1a) cnegyeT onpedensTs no opmMyne

Al
l, =—, 6.3
LS A (6.3)
roe Al — KomneHcrpyemoe OTBOAOM TemnepaTypHoe yanvHeHue Tpybonposoda, cM, onpeaensemoe

no copmyne (6.2);
At — TO e, uTO 1 B hopmyne (6.1).

6.5 MakcumanbHo gonycTMMoe TemnepaTtypHoe yanuHeHne Tpybonposoga Al, cM, KoTopoe MOXeT ObITb
BOCMPUHATO rHyTbIM [-06pasHbIM KOMNEHcaToOpoM, onpeaenseTcs no dopmyne

R

Al =————(9,4r% +14,9r’a+7,8a% +1,3a°%), (6.4)
0,25Ehd,

roe r — paauyc usrmba komneHcaTopa, CM;
E — 10 Xe€, 4TO 1 B popmyne (6.2);
a — AnuHa NpsAMOro yyacTka KomneHcaTopa, CM;
h — BbINIET KOMMNEHcaTopa, CMm.

OcHoBHbIE reomeTpuyeckme napameTpbl rHyToro M1-06pasHoro koMmmneHcaTopa nokasaHbl Ha pUcyHke 6.16.
6.6 MakcrmanbHO AONyCTMMbIE PACcCTOAHMSA OT KOMMeHcaTopa A0 MecCTa HEMOABWKHOIO 3aKpenneHus
Tpybonposoaa |, cMm, (CM. pUCyHOK 6.16) AOMKHbI BLIMUCIATLCSA MO PopMyne

Al
20At

(6.5)

roe Al — BocnpvHMMaemoe KoMMeHcaTOpoOM TemnepaTypHoe yanvHeHve TpybonpoBoda, cM, onpege-
nsiemoe no cpopmyre (6.4).

6.7 [ns komneHcaunn TemnepaTypHbIX YANUHEHUIA NPSMOMNMHENHbIX Y4aCcTKOB TpybonpoBoaoOB ANMHON
0o 12 m pasmepbl NupoobpasHOro KommneHcatopa (CM. pUCyHok 6.1B) criegyeT NpMHUMaTb UCXOAs M3 cre-
OYHOLLNX COOTHOLLEHUI: 1, = 5d,, r, = 3,5d,, B = 3d,, h = 15d..

[nsa komneHcauun TemnepaTypHbIX YANMHEHWUIA NPSMOSIMHENHbBIX Yy4acTKOB TPyOONpOBOAOB AIMHOW O0
12 m 1 gnametpom o 70 mm gonyckaetcsa ucnonb3oBaHue -06pasHbix (pucyHok 6.2) n NM-o6pasHbix (pucy-
HOK 6.3) KOMNEeHCcaTopOB, NOBOPOThI KOTOPbIX U3rOTOBMEHLI C NPUMEHEHNEM (PACOHHbIX YacTeNn.

IOnvny nneva g, cm, cnenyet onpenenats No opmyne

|, = k4/d Al (6.6)

roe Kk — koadbuumenT: ans Tpyo us NBX npuHumaetcs k = 30, gns 1pyd n3 MHA v MM k = 15, gns
Tpy6 m3 cumToro nonuatunena k = 12, ana Tpy6 ua NBA k = 5;
dy, — HapyxHbIn anameTp TpybbI, CM;
Al — KOMNeHcupyemMmoe OoTBOAOM TeMMepaTypHoe yanMHeHne TpybonpoBoaa anvHowm |, cm.
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Ona komneHcauun TemnepaTypHbIX YAOMWUHEHU MNPSMOMUWHENHbIX Yy4acTkoB Tpybonposogos u3 [
W CLUMTOro NONUaTUNEHa AnuMHON 0o 12 M u aguameTtpom Ao 70 MM gonyckaeTcsa UCNonb3oBaHWMe netneob-
pa3HbIX KOMMNEHCATOPOB, AMAMETP KOTOPbIX AOMKEH ObITb HE MEHEE BOCbMU HAPYXKHbIX AUAMETPOB TPYObI.

Q
2
|

H — HenoggwxHas onopa; CO — ckonb3slias onopa

PucyHok 6.2
Is
- 2 -
A ( ;Hé W
Is Is
H co (60) H
T | i
I 6
< ! ! ;|
= = =1
PucyHok 6.3

6.8 Ha kaHanusaumnoHHbIX TpybonpoBodax, CoeaMHAeMblX Npy NOMOLLM pacTpyboB C yNnoTHUTENbHbI-
MM KONnbLIaMK, BOCMPUHMMAOLWUMK TeMnepaTypHble yanNuHeHns TpybonpoBoaoB, yCTaHOBKY KOMNEHCaATOPOB
npegycmatpuBaTb He crnegyeT. B atom cnydae B pactpybe HEOOXOAMMO OCTaBMsATb 3a30p MEXAY KOHLOM
Tpy6bl 1 pacTpybom (cM. pucyHok 16.1).

6.9 KomneHcauusa temnepaTypHbIX YASIMHEHWUIA NPU UCMOSIb30BAHUN CBAPHbIX U KNeeBbIX CoeavHEHUI
Ha KaHanusauMoHHbIX TpybonpoBodax AoMmkHa obecneynmBaTbCs C MOMOLLBH) OAHOMO WIIM HECKOMbKUX CO-
€OWHEHUI C yNMOTHUTENbHBIMU KOMNbLAMW, BCTaBNAeMbIMA B OObIYHBIA MM KOMMEHCALVNOHHBIA (YANVHEH-
HbIn) pacTpy6.

6.10 [na komneHcaumn TemnepaTypHbIX YANUHEHUIA BOOOCTOUHbLIX CTOsiKOB M3 Tpyb MNBX ¢ kneesbiMu
coeguHeHnaMn HeobxoaMmo npedycmaTpvBaTb OAHO KOMMEHCALUMOHHOE COeAWHEHUE C YMMOTHUTENbHbIM
KOMbLIOM Ha NATb ATaXeEMN.

7 KpenneHue nonuMepHbIX Tpy6onpoBoaos

7.1 Ons nonumMepHbIX TpyOONpoBOAOB creayeT NPUMEHSATb MOABWKHbBIE KPEMeHus, AonycKatLme nepe-
MeLLeHus Tpyb B 0CEBOM HaNpaBfeHUN, U HEMOABWXKHbBIE KPEMMEHWS, HE A0NyCKaloLmMe TakuxX NepemMeLLeHui.

7.2 HenoaBwxHble kpenneHusa Ha Tpybax us MHAO, NBA, MM n MNMBX cnepyeT BbINOMHATL C NOMOLLBIO
npueapenHbix (ana MHAO, MBA v MNM) wnu npukneexHbix (ansa MNBX) k Tpybe ynopHbIX koney — Ans Tpyo
anametpom o 160 mm, nnu cermeHToB — ansa Tpyd guametpom 6onbe 160 mm. Ecnn Heobxoaumo obec-
neynTb NepemMelleHne TpybonpoBoaa TONbKO B OOHOM HarnpaBneHun, JOCTaTOYHO YCTaHOBUTL KOMbLO (cer-
MEHT) C OOHOW CTOPOHLI.

HenoaswxHoe kpenneHne TpybonpoBoaa Ha ornope nyTem cxaTtusi TpyObl He JonycKaeTcs.
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B kauyecTBe MOABUXHbLIX KPEMNMEHUN crieyeT NPUMEHATb XOMYTbl, BHYTPEHHUA AnaMeTp KOTOpbIX AOM-
XeH BbITb Ha 1-3 MM BonbLue HapyXHOro AnameTpa MOHTUPYEMOW TPyObl.

7.3 PaccTosiHne mexay HenoaBmXHbIMU KpenneHnsamm cregyet npuHumaTts He 6onee 400d,,.

7.4 PacctosHnsa mexay KpenneHusiMy Ha BepTUKarbHbIX Y FOPU3OHTamNbHbLIX yYacTkax TpybonpoBoaoB
yKasaHbl B npunoxeHun B.

7.5 MNpumeHsemasn BogopasbopHasa apmaTtypa JOIKHA UMETb CpecTBa KpenneHus.

7.6 KpenneHusa Ha BepTuKanbHbIX y4acTkax TpybonpoBoAoB, Kak npasumo, cnegyeT npeaycMmatpuBaTth
noa pactpybom cacoHHon fetanu unu draHuesoro coeanHeHus. MNpun oTcyTcTBUM pacTpyboB unu cnax-
LeB KpenneHnst cnegyeT ycTaHaBnuBaTh Noj NpvBapeHHbIMN K TpyGe KonbLiaMmn nnn cermeHTamu.

7.7 Mexay TpybonpoBoaoM 1 XOMYTOM UMW NOABECKOW crieflyeT npefycmatpuBaTh NPOKNaaKy U3 MAr-
KOro matepuana (pesuHa), NpuKnenBaemMyto K KpenmneHuo Kneem.

7.8 HenoawxkHble KpenrneHus Ha TpybonpoBogax CMCTEMbl BHYTPEHHEN ObITOBOW kKaHanusaumm pac-
CTaBnAT TakuM 06pas3om, YTOObl YANMHEHUS TPyOONpPOBOAOB ObinM HampaBlieHbl B CTOPOHY pacTpyOoB.
BapwuaHTbl paccTaHOBKM KpenneHui Ha KaHannsaumMoHHOM TpybonpoBoae npmBeaeHbl Ha pucyHke 7.1,

) AL o =AL1¢ B)l

—¢ - —¢ = AL

O TS Ay
= (o=

L AL

e ((E———— et

PucyHok 7.1

KpenneHve, ycTaHaBNuMBaemMoe Ha rnafikoM KoHLe TpyObl nnu chacoHHOW YacTu, AOMKHO pacnonaratb-
csl OT pacTpyba Ha paccTosHuM, obecnednBaloLLMM OCEBOE NepeMellieHne Tpybonposoaa, BbiI3BaHHOE TeM-
nepaTtypHbIM YANMHEHNEM.

Ha natpybkax, ncnonb3yembix Ans NpucoeauHEHNst K CeTU YHUTA30B U TpanoBs, a Takke Ha OTBOAHbLIX
Tpybax OT NonMMepHbIX CUCHOHOB YCTAHOBKY KpernneHun npegycMaTpuBaTth He criefyeT; Ha TpybonpoBoaax
pPEeKOMEeHAYeTCsl YyCTaHOBKa OAHOIO Pa3beMHOr0 COEAMHEHMUSI C YNIOTHUTENbHbIM KOMbLOM MEXAy ABYMS
HenoABWKHbIMW KpenneHusamu. Npu aToMm yanuHeHue TpybonpoBoga He OOJMKHO MpeBbllaTb KOMMEHCU-
pytoLLen cCnocobHOCTU CoeaUHEHNS.

7.9 PaccTosiHMe mexay KpensieHUsiMU Ha ropu3oHTarsibHbIX TpybonpoBogax BHYTPEHHEN ObITOBOW Ka-
Hanusaumm u BHYTPEHHNX BOAOCTOKOB AOIMKHO GbITh He 6onee 10d,, Ha BepTMKanbHbIX TpybonpoBoaax —
20d,, rae d, — HapyXHbIA AMameTp TpyObl.

7.10 TpybonpoBogHasi apmaTtypa 1 meTannmyeckne acoHHble 4YacTu, Haxoasawmecs Ha TpybonpoBo-
e, OOIPKHbl UMEeTb CaMOCTOSITENIbHOE KpemnmneHne. YCunus, BO3HUKalLWmMe npu dKcniyatauuum apmartypsbl,
He JOIDKHbI NepedaBaThbcs Ha Tpybonposoa.

8 npoeKTVIpOBaHVIe Hapy>XHbIX ceTel BOAOCHA0GXeHMA U KaHanM3sauum

8.1 nybuHy 3anoxeHus BogonpoBoaa crneayeT npuHumaTtb Ha 0,5 M 6onblue MakcumManbHOW riyouHbI
npomep3aHus rpyHTa, onpeaensiemon no CHBE 2.04.02.

8.2 [1ns1 HanopHbIX NONMMMEpPHbLIX TPYBOoNpoBOAOB C HEPA3bEMHbIMU COEAMHEHUSIMU (CBAPHbIMUI, Kriee-
BbIMW), YKNagbiBaeMblX B FPYHT, IMHENHAst KOMMEHcauus, Kak npaBuno, He NpegycMaTpuBaeTcs.

8.3 [Ins CHWXKeHWs1 TeMnepaTypHbIX HanpshKeHW B TpyOonpoBoAe Mpv Mpoknagke B JleTHEE BpeMs
cnepyeT npegycMmartpusaTth YKnagky TpybonpoBoAoB B TPAHLLEK «3MENKON».

[ns HanopHbIX NONMMEPHbIX TPYOONPOBOAOB, COEAMHAEMbIX B pacTpyb npu ynrnoTHEHUU KOMbLOM, M-
HelHas KOMMeHcaunsa He y4uTbiBaeTcs.

8.4 [Ina kaHanmu3aunoHHbIX TPYOOMPOBOAOB C HEpPa3bEMHbIMU COEAMHEHUSIMU MPU PaCCTOSIHUU MEXOy
CMOTPOBbBIMU KOMoAauamu 4o 25 M KOMneHcauns 4OCTUraeTcs 3a CHET NepeMeLLeHuUst KOHLOB Tpyb B konoguax.

8



TKI 45-4.01-29-2006

Mpu pacctosHum ot 25 ao 40 m HeobxoamMmo npegycmaTpmBaTh Ha TpybonpoBoae pactpybHoe coeau-
HeHue, yNnoTHAEMOE KOSbLIOM U BbINOSHSAIOLWEE PyHKLUN KOMNEeHcaTopa.

Mpu 6oMbLIMX pacCTOAHMAX MeXOY KornoauamMm HeobXoAMMO nNpeaycmMaTpmBaTh HECKONBKO pacTpyOHbIX
COE€aNHEHNN.

8.5 lNpu napannenbHOW MPOKMagKke y4yacTKU BOOOMPOBOAHLIX NIMHWMIA M3 MONMMEPHbIX Tpyo cnepyet
NMPOEeKTUpOBaThb, Kak MPaBuio, Bbile KaHann3auMoHHbIX TpybonpoBoaoB.

8.6 lMpu nepecevyeHun c KaHanusaumMen BOAOMNPOBOA U3 MONMMEPHBLIX TPYD LOIMKEH MPOEKTMPOBATLCA
B oyTnspax u3 cTasbHbIX UM NOMMMEPHBLIX HaMopHbIX Tpy6. PaccTosiHue ot obpesa cytnapa oo nepece-
Kaemoro TpybonpoBoaa AO/HKHO NPUHMMATbLCS! B COOTBETCTBMU C HOPMaMM MO NPOEKTUPOBAHUID BOAOMNPO-
BOAHbIX CETEN N COOPYKEHUMN.

8.7 Npun nepecevyeHun BOAOMNpPOBOAA C ANEKTpuyeckumn kabenamm HanpskeHunem 10 kB n 6onee,
a Takke — C TennonposoAamu, Npu paccTosHUK B cBeTy Mexay Humu 1,0 M u MeHee, Bogonposos cnegyet
3aknoyaTth B OyTASP U3 CTanbHbIX MW NOMMMEPHbIX HAaNOPHbIX TPYO6.

PaccTtosiHne oT cTeHok chyTnspa o kabens unum kaHana TennoceTy 4OMKHO ObiTb He meHee 0,5 m.

8.8 BogonpoBoa 13 NonMMepHbIX TPyO Npy nepeceyeHnmn ¢ KenesHbIMn n aBTOMOBUNbHLIMU SOpOramu,
a Takke — C TpaMBaViHbIMM NyTAMMW CrieayeT NpoknagbiBaTb, PYKOBOACTBYACH TpeboBaHnsmm CHB 3.03.01,
CHwuIT 2.05.09, CHwuI1 11-89.

8.9 lMpwu ycTponcTee NoBOPOTOB TPyHOMPOBOAOB MO MOJIOrON KPUBOW pagnyc KPMBU3HBI PEKOMEHAYETCS
npuHumarts: 30d, — gns Tpy6 ua MNB[L, 120d, — ans tpy6 ua NMHA, 200d,, — gnsa tpy6 una MMM, 300d, — anga
Tpyo n3 MNBX.

8.10 KpenneHve apmMaTypbl K CTEHKaM W OHWULLY KOroAua, TYHHens unu KkaHana cnegyeT npov3BoanTb
npy NOMOLLM aHKEPHbIX 6ONTOB 1 NOMYXOMYTOB UNN 3aMOHONMYMBaHMEM 6ETOHOM He noAnexalunx 3ameHe
getanen, HanpuMmep MoXapHbIX MOACTABOK MM MeTanIMYyecknx TPyOHbIX BCTaBOK, C MOMOLLBI KOTOPbIX
OCyLLeCTBMASETCHA NPUcoeanHEeHne NoNMMepHoOro TpybonpoBoaa K 3aABWXKKaM, BaHTy3aMm, KranaHam u T. A.

8.11 CoeguHeHne nonumepHbiX Tpyd ¢ Tpybammu M3 gpyrux maTtepuanoB (CTarbHbIMU, YYryHHbIMU, ac-
GecToLeMeHTHbIMU U T. A.) KaK NpaBumno cnefyeT BbINOMNHATL Ha pnaHuax. B kayecTBe ynnoTHAOLWEro mate-
puana naHueBblX COEANHEHWI cneayeT NPUMEHATb MATKYIO 9MaCTUYHYIO Pe3UHY TOMWUWHON OT 4 A0 6 MM.

dnaHLeBble CoeanHEHWs, Kak NpaBuno, cneayeT ycTaHaBnueaTth B konoAuax. [1pu cooTBeTcTBYOLEM
060CHOBaHMM [oMnycKaeTcs ycTaHoBKa (briaHLEBbIX COEOUHEHUI HEMOCPELACTBEHHO B rpyHTe C obecneve-
HMEeM Mep MO 3almTe UX OT KOPPOo3uu (Hanpumep, NyTem 3armMBkU COeAUHEHNS BUTYMHO-PE3MHOBON XOroa-
HOW MaCTUKOW).

8.12 lNepeceyeHne NonumMepHbIM TPyOONpPoOBOAOM CTEHOK BOAOMPOBOAHONO Konogua unn yHagameHTa
3[0aHui criegyeT npegycmaTpyBaTth C MOMOLLBIO CTaNbHOMO U nonnMmepHoro dytnapa. 3asop mexagy dyT-
nspom u TpybonpoBoaoM HEOOXOAMMO 3afenbiBaTb KaHAaTOM, NPOMUTaHHBIM PacTBOPOM HU3KOMOIEKYNSap-
Horo nonuMmaobyTuneHa B 6eH3nHe B COOTHoLWeHMN 1:1.

HonyckaeTcst Ans 3TUX Lenen NnpuMeHeHne NpocMONeHHOro kaHata. pu aTtom Tpyby crnepyeT obmo-
TaTb MNOMUXOPBUHUITOBOW NN NONNITUNEHOBOW NITEHKOW OT ABYX A0 LLIECTU CIOEB.

8.13 HanopHble TpyboNpoBOAbl, COEAUHEHUS KOTOPbIX BbIMOMHEHbI C MOMOLLbI pacTpyboB Ha ynnoT-
HUTENbHbIX KOMbLAX, B MECTax NoBOPOTOB U OTBETBMeHUn (6e3 konogues) HeoBXoOMMO YKPennsATb € Mo-
MOLLIbIO YMOPOB.

PacueT ynopoB 1 BbIGOp MX KOHCTPYKLUK criedyeT Npon3BoAnNTbL B COOTBETCTBMUM C [5].

9 NuapaBnu4yeckui pacyeT Tpy6onpoBoaoB

9.1 PacyeT KaHann3aUUOHHbIX CaMOTEeYHbIX TPYy6ONpPOBOAOB

9.1.1 K rngpaenuyeckum napameTpam Tpyb Kpyrrnoro ceYeHns OTHOCATCS:
— HanonHeHue h/d, — OTHOLLEHWe BbICOTbl HAaNOMHEHUs h K Hapy>KHOMY AnameTpy Tpyobl d;
— NNOLLA/b XMBOFO CEYEHUS My, M;

— CMOYEHHBbIN nepunmeTp X, M;
< (,O)K
— rngpasnunyeckmmn pagnyc R = = M.

3HayeHns1 rMapaBnMyYECKNX napameTpoB TPyO Kpyrmnoro ceuveHusi, sBnswoowmecss QyHKUUAMU Ux aua-
MeTpa 1 HanornHeHus, ykasaHbl B Tabnuvue 9.1.
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Ta6nwuua 9.1

HanonHeHue Mnowanb XXMBOTO CEYEHUST (y CMOYeHHBIN nepumeTp X Mmopasnuyecknin pagnyc R

B J0NSX OT dy B ponsix ot d? B JOMSIX OT dy
0,1 0,049 0,6441 0,0635
0,2 0,1118 0,9270 0,1206
0,3 0,1982 1,1597 0,1709
0,4 0,2934 1,3697 0,2142
0,5 0,3927 1,5708 0,2500
0,6 0,4920 1,7723 0,2776
0,7 0,5872 1,9825 0,2962
0,8 0,6736 2,2143 0,3042
0,9 0,7445 2,4983 0,2980
1,0 0,7854 3,1416 0,2500

9.1.2 HavMeHbLWMIA HapyXHbIN AuamMeTp TPyd M3 NonMMepHbIX MaTepuanos NpU CaMOTEYHOM ABMXKEHUM
CTOYHbIX BOA cnefyeT NpyHMMaTh, MM:

200 — ons ynu4HoM ceTu BbITOBOM M NPON3BOACTBEHHOW CUCTEM KaHanusauum;

140 — pns BHyTpUKBapTanbHON ObITOBON M MPOM3BOACTBEHHOM CUCTEM KaHanM3aLumu;

250 — Ons ynu4HOM ceTu OOXAeBON U obLiecnnaBHOM CUCTEM KaHanu3saumu,

200 — anst BHYTpUKBapTanbHOW CETU AOXKAEBOM M 0bLLEeCnaBHOM CUCTEM KaHanm3aunu.

[lnsa Npon3BOOCTBEHHOW CUCTEMbI KaHanusauuu npu ob6OCHOBaHMM LOMYCKAETCs NMPUMEHSATb TPyObI
onameTpom MeHee 140 mm.

9.1.3 HaumeHbLUUIN YKNOH Tpyd 13 NONMMEPHbIX MaTepuarnoB BCEX CUCTEM KaHanM3aumMm NpMHMMaeTcs
B 3aBUCMMOCTM OT AONYCTUMOW MUHUMAITbHOWM CKOPOCTM ABWKEHUSA CTOYHbIX BOA B HMX MO Tabnvue 9.2.

Tabnuua 9.2
HapyxHblit anameTp Tpy6bl d,, MM 110 125-140 160-200
MUHUMaRBHBIN YKIOH 0,010 0,009 0,005-0,007

Mpu HapyxHom aunameTtpe Tpybbl 6onee 200 MM HauMMEHbLUMI YKNOH MPUHMMAKOT OPUEHTUPOBOYHO

paBHbIM i _ 1
i

H
9.1.4 3a pacuyeTHOe HanoriHeHue Tpyb M3 NONUMEPHbLIX MaTepuanoB MOXHO MPUHATL cnefyolime Be-
TNYKUHBI 13 Tabnuubl 9.3.

Ta6bnwuua 9.3
HapyxHblit anameTp Tpy6bl d., MM 110 125-250 280-400 450-900 1000-1200
PacueTHOe HaronHeHne TpyGbi 0,5 0,6 0,7 0,75 0,8

Ons He3arpAa3HeHHbIX NPon3BOACTBEHHbIX CTOYHbLIX BOL, @ TakKKe ONnA O0XOeBblX BOA AOMYCKaeTCd npu-
HAMaTb pacyeTHble HanomnHeHuna pr6 M3 NONMMMEPHbIX MaTepuaros Nno Tabnuue 9.4.

Tabnuua 9.4
HapysHbiit gnameTp Tpy6b! dy, MM 125-250 280-400 450-1200
PacueTHoe HarosHeHve Tpy6bl 0,8 0,9 1,0

10
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9.1.5 MVHMMarbHY CKOPOCTb ABWKEHUS CTOYHbIX BOA B KaHanM3aLMOHHbLIX TpybonpoBogax u3 nonu-
MepHbIX MaTepuanoB crieqyeT NPMHMMATbL C Y4EeTOM COCTaBa U KPYMHOCTU COAEpPKalLMXCS B HUX B3BeLleH-
HbIX BELLECTB, MMapaBMYECKOro paguyca Uim HanonHeHust Tpyobl. MUHUManbHas CKOpOCTb ABWMKEHUS Obl-
TOBBIX U JOXAEBbLIX CTOYHBIX BOZ C YYETOM PacYeTHOro HarnomnHeHusl TpyGbl onpeaenseTcs no Tabnvue 9.5.

Tabnuua 9.5
HapyxHbiit anameTp Tpy6b dy, MM 110-250 280-400 450-500 560-800 900-1200
MUHUMarnLHas CKOPOCTb, M/C 0,70 0,80 0,90 1,00 1,15

9.1.6 N'mapaBnnyecknin pacyeT CaMOTEYHbIX CeTeln KaHanusauum crnegyeT npoms3BoAnTb N0 MakcuManb-
HOMY CEKYHAHOMY pacxoay CTOYHbIX BOA No hopMynam:

=0,V (9.1)
AV
1=k, (92)

rme q — pacxof XWAKOCTH, M°/C;
Ox — NNOLLAAb XMBOMO CEYEHUs1, M;
Vep — CPEAHSIl CKOPOCTh TEYEHWS! CTONHbIX BOA, M/C;
i — rMAPaBRMYECKUI YKITOH;

A, — koadPULMEHT rMAPaBNNYECKOro TPEHMS NNAacTMaccoBbIX TPYO;
B, — 6espa3smepHbI napameTp;

g — yckopeHue cBoBOgHOMO nafenus, M/c’;

R — rmapaBnuyeckuii pagumyc, m.

9.1.7 Koadhpu1uUmneHT ruapaBnm4eckoro TpeHusi nnacTMaccoBbix TPY6 A, npu 6e3HanopHOM [ABMXEHWUM
XMAKoCTW onpegensieTcd no opmyrne
A, =KX, (9.3)
roe A, — KoaddPUUNEHT rnapaBnmMyeckoro TpeHus rnagkux Tpyo;
K — koadhdULMEHT, 3aBUCALLMIA OT HaNonHeHUs Tpybonposoaa, NpuHMMaemsIn no Tabnuue 9.6.

Ta6bnuua 9.6
HanonHeHne B gonsx ot dy 3HaueHus koahduumeHta K HanonHeHue B gonsx ot dy 3HaveHnsa koadhuumeHTa K
0,1 1,00 0,6 1,19
0,2 1,00 0,7 1,24
0,3 1,00 0,8 1,25
0,4 1,07 0,9 1,25
0,5 1,13 1,0 1,25

[lna pacyeTa kaHanNM3aUMOHHLIX ceTeln pa3paboTaHbl Tabnuupl, NpuBeaeHHbIe B [6].
9.1.8 be3pasmepHbIn napameTp Bs onpegensaetcsa no dhopmyne

7,3979 +Igd,
BG =3-

(9.4)

Vi

vd. 1,258 Ig(4RJ
lg| =" |11+
3lg

Vol ) _g_igR
Vt h _g

roe vy — Ko3ap1LMEHT KNHEMATMYECKOWN BA3KOCTU BOALI Npy TeMmnepaType t, °C;
dy — HOMUHaNbHBLIN HAPYXHbIV AnameTp Tpydbl, M.
11
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[Mpy NONOBMHHOM M NOMHOM HaMoNHeHUAX TPybonpoBoaa, a Takke Npu NPUMBNMXKEHHbLIX pacyeTax go-
nyckaeTtcsa onpenenstb napameTp Bs no hopmyne

B =3_ 7,3979+Igd, .

’ d
e
Vt

Mpu Bg > 2 (kBagpaTuyHasa obnactb ruapaBnmyeckux ConpoTMUBIIEHUA TYPOYNEHTHOro Te4YEHMWS XMUAKOC-
TW) criegyeT NpuHUMaTh Bg = 2.

9.1.9 Mpwn pacyeTHOM HaMnonHeHuM TpybornpoBoaa, paBHoM unu 6onee 0,3 ero Hapy»xHoOro guameTpa,
JonyckaeTtcsa nonb3oBaTtbcsa Tabnuuamu [6], a Takke HOMOrpaMMoW, COCTaBNeHHON ANs ObITOBbIX CTOYHbIX
BOZ C KMHEMATUYECKOM BSA3KOCTbIO v = 1,4 - 107° m%/c.

9.1.10 lMNpu onpeneneHMn NPOEKTHOro yknoHa 6esHanopHoro TpybonpoBoga pacyeTHoe 3HadeHue i
cnegyeT yMHoOXaTb Ha KO3(MULUMEHT NOTEPL Hanopa B CTbIKOBbIX COEAMHEHMAX KaHanM3aLMOHHbIX TPyo,
npUHUMaembIn no Tabnuue 9.7.

(9.5)

Tabnwuua 9.7
. KoadhuumeHT noTepb Hanopa B CTbIKOBbIX COEANHEHNSIX
Tun coeagnHeHus HapyxHblii guameTtp Tpy6, Mm KBHAMV3ALMOHHLIX TPY6
CeapHoe coeanHeHune 50-63 1,100
75-90 1,080
110-160 1,070
225-630 1,060
50-110 1,017
PacTtpybHoe coeguHeHune 110-225 1,015
225-630 1,010

9.1.11 BHyTpeHHMIA AnameTp camoTeyHoro Tpybonposoaa dg, M, cneayeT onpefensTsb:
— npw HanonHeHun Tpybonposoaa ot 0,1 go 0,62 Bkntoy. no dopmyne

dB: \/am . (96)

0,7’
o)
d
— npw HanonHeHun Tpybonposoaa 6onee 0,62 no opmyne

ds — \/6* (9.7)

04"’
h
d
roe o, = i — nnowagb XXNBOro ce4yeHna noToka, M2.
VC
P

Ina nogbopa anameTpoB Tpyd OONYCKAeTCsl NOMb30BaTbCA HOMOrPaMMOW, NPUBEAEHHOW B NpUnoxexHum I

9.2 PacyeT BOAONPOBOAHbLIX ceTen

9.2.1 MNoTepu faBneHnst Ha NpeodorieHne rTMAPaBINYECKUX COMPOTUBIIEHUI HA ydacTkax TpybonpoBo-
[OOB CKNaablBaOTCA U3:
— MoTepb AaBNeHns No AnuHe (MMHerHble) h ;

— NoTepb JaBMEeHUsA Ha MECTHbIE CONPOTUBIEHUS h,,.
MonHble noTepu aasnexHusa Ha yqacTtke H,, Mlla, gomkHbl onpeaenatbesa no gopmyne

DL N ©.8)
100
12
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9.2.2 PacuyeTHbIn BHYTpPEeHHWUA auameTp Tpybonpoeopa d,, M, creayeT onpegensatb no dopmyne
A. A. JobpombicnoBa

d, =0,5(2d, + Ad, — 45 — 2As), (9.9)
roe d, — HapyxHbli AnameTp Tpybonposoaa, Mm;
Ad,, — Oonyck Ha HapyXXHbI AnameTp Tpybonporoaa, M;
S — TOMWMHA CTEHKMN TPYObI, M;
AS — [OnycK Ha TONLWMHY CTEHKM TPyObI, M.

9.2.3 KoadhpmumeHT rmapaBnmyeckoro ConpoTUBMEHUst TPeHUS NO AnMHE HanopHoro Tpybonposoaa A,
13 NonMMepHbIX MaTepuanos (6e3 yyeTa CONpoOTUBIEHUN CTbIKOBbIX COeAMHEHUN TpyD) pekomeHayeTcs on-
penenate no popmyne A. A. Jobpombicnosa

b, 1,8(2-b,)(4,294+Igd
0,5{2” ( I;])I(?e+1 g B)}
Ay = , 9.10
z 5,294 +lgd, ( )
roe b, — umcno nogobus peXxxMMoB TEYEHUS XNOKOCTH;

Re — uucno PenHonbaca.

9.2.4 Yucno nogobus pexnmoB TEYEHUS XXUAKOCTU b, cnegyeT onpeaensTtb no opmyne
1. lg Re - 3,3802

b, =1+ — o (9.11)
4,0177 +Igd,

9.2.5 MNoTepu AaBneHUs Ha MecTHble conpoTueneHus h,, MMa, ans Tpy6 ns NonMMepHbIX MaTepuanos
JOIKHbI onpeaenaTbesa no dopmyre

2
VC
h,=6—= (9.12)
100-2g

roe & — 6e3pa3MepHbI KO3IPPULMEHT MECTHBIX CONMPOTUBIIEHWI.

9.2.6 KOS(*)(*)MLI,I/IGHT conpoTuMBJ1IeHNA CTbIKOBOIro coegunHeHuA &C, BbIMOJIHEHHOIO CBapKOﬁ BCTbIK, Cle-

1

15 B+—

A 1 Re?
:G . P + J— s 913
s [d J (Re-lo“j (9.13)

B

AayeT onpeaensTb no hopmyne

roe A, — BbICOTa rpaTta, MM, nNpuHUMaetcs He 6onee 2,5 MM npu TOMLWMHE CTEHKM TPyBbl A0 5 MM
N He 6onee 5 MM — Mpu TOSLWWHE CTEHOK OT 6 0 20 MM;

A
G — k03h(PULMEHT, 3aBUCALLMIN OT COOTHOLLEHUS Ar/dg 1 paBHbI 0,25d, npu d—r" <0,1 1 0,35d,

B

Ao 01
npn —=0,1;
p d
B — koadbduumeHT, paBHbin 1,6 ana Tpyd anameTtpom go 50 mm u 1,3 — ansa Tpyd guameTpom
6onbLe 50 mm.

9.2.7 CymmapHble NoTepu AaBrieHus th, Mlla, B NpAMONMHENHOM TpyOOnpoBode M3 MOSIMMEPHbIX

MaTepunanos B 3aBMCUMOCTU OT TUNa COeAMHEHUN crieayeT onpeaensThb:
— Npu CoeMHEHUN, BbINONMHEHHOM CBapKoWn BCTbIK — Mo cpopmyne (9.8);
— 0119 BCEX OCTallbHbIX TUMOB CTLIKOBbIX COEAUHEHUI — No dopmyre

1,1L
h ==, 9.14
2h 100 (9.14)
roe ii — noTepu Hamopa Ha eguHULY ONVHBI TpybonpoBoaa;

L — anvHa Tpy6onposoaa, M.

9.2.8 [Ins1 BOAONPOBOAOB U3 MOSIMMEPHBIX MaTepuarnoB Mpy HanmuymmM OOnbLLIOTO KONMYeCcTBa OTBOAOB, U3rO-
TOBEHHbIX KOHTaKTHON CBapKOWN BCThIK creayeT AOMNONMHUTENBHO YUMTbIBaTh NOTEPU AaBMNEHUS B 9TUX OTBOAAX.
13
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9.2.9 KoadhpmumeHT conpoTmBeHnss OTBOMOB &, crieayeT onpenenatb no gopmyne

£ =Gt 57, 1 (9.15)
— LB + , .
0 d (Re-1074)™

B

A A
rme Gt — Be3pasmepHbIi KOIPDULNEHT; G'=11 npu d—r” <015 nG'=20 npu d—r” >0,15;
Arp — TO Xe, YTo 1 B opmyne (9.13);
M — nokasaTernb CTeneHu, KOTOPbIA, B 3aBUCMMOCTU OT pacyeTHOro BHYTPEHHero auvametpa
TpybonpoBoaa, BeluncnseTcsa no gopmMmynam:

-4
—npnds <50 MM m = 0,01 dRe 10 , (9.16)

B

0,006 -+vRe-10™"
g .

B

—npud; >50 MM M = (9.17)

9.2.10 CymmapHble notepu aasneHus hg, MlNa, B 0TBOAaX, BbINOMIHEHHbLIX KOHTAKTHON CBapKoW BCTbIK,
YCTaHOBMEHHbIX HA paC4YETHOM y4YacTke, peKOMeHAyeTCcs onpeaensaTb no hopmyne
h_n
h, = =2, (9.18)
100
roe hgs — MoOTepu gaBneHunst B 0TBOAAX, BbIMOJSIHEHHbLIX KOHTAKTHOW cBapkow BCThbIK, MIMa, cnegyet
onpeaenaTb No pUcyHky 9.1;
No — KONWUYEecTBO OTBO/OB.

hore, MMNa
0,009

0,008
0,007 /
0,006

0,005
/
0,004 /

0,003 /

0,002

0,001

1,0 1,5 2,0 2,5 3.0 3,5 v, mlc

PucyHok 9.1 — MoTepu paBneHus B oTBOAE
14
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9.2.11 3HayeHue ygenbHbIX NOTepb AaBreHUs B TpybonpoBogax pekoMeHAyeTcs onpeaensatb No pac-
YeTHbIM Tabnuuam [7].

Mpu pacyeTax HanopHbIX TPyOOMPOBOAOB U3 MONIMMEPHbLIX MaTepuaroB OOMYCKaeTCs MCMOoNb30BaTb
pacuyeTHble Tabnuubl [8], B criyyasix NPpMMEHEHNS B MPOEKTax TUMOB U AMaMeTPOB TPYD, BKIMOYEHHbIX B 3TU
Tabnuubl.

10 PacueT TpybonpoBOAOB Ha NPOYHOCTb U YCTOMYUBOCTb

10.1 Pacuet TpybonpoBoAoB NpOM3BOAMTCS MO NpeferibHbIM COCTOSTHUSIM:

— MO HecyLwen cnocobHOCTM (MPOYHOCTN N YCTONYMBOCTK);

— no gedopmaumam (4ns Tpybonposoaos, gechopmauusi KOTOPbIX MOXET OrpaHNYNTb BO3MOXHOCTb UX
NPUMEHEHNS).

10.2 PacueT TpybonpoBOAOB Ha NMPOYHOCTb U YCTOMYMBOCTL CrieayeT Npov3BOAUTL Ha AEWCTBUE pac-
YeTHbIX Harpy3ok. MeTon onpegerneHns pacyeTHbIX Harpy3oK W BO3OEWCTBUM M MX COYETaHWe HagnexuTt
npuHMMaThb B cooTBeTCTBUM ¢ TpeboaHuamu CHulM 2.01.07.

10.3 lNopsgok pacyeTa TpyboNpoBOAOB Ha MPOYHOCTL M YCTOMUYMBOCTb NPUBEAEH B NPUNoXeHun L.

11 Tpy6o3arotoBuTesibHble paboThl

11.1 OpraHusauma Tpyb6o3aroToBUTENbHbIX paboTt

11.1.1 UNsroToBneHue getanen n otaenbHbIX y3noB TPyOONPOBOAOB AOMKHO NPOU3BOAUTLCS Ha 3aBO-
Jax MOHTaXHbIX 3aroToBOK UNn Tpyb0o3aroTOBUTENbHbIX MAacTEPCKNX, MMEIOLLNX crnelunansHoe paspeLueHne
Ha BbINOJIHEHWE 3TUX BUZOB paborT.

Ha MoOHTaxHOW nnowagke, kak npaBuiio, OOJPKHbI OCYLLECTBMASATLCA cbopka u cBapka (CkneunsaHue)
Tpy6onpoBOoAOB M3 rOTOBbIX Y3MOB C MUHUMAINbHbLIM YACITIOM COEANHEHU.

11.1.2 COopKy anemMeHTOB y350B credyeT Npou3BoAuUTb B KOHAYKTOpax, obecneunBaoLwmx urkcaLmio
NONoXeHNs1 OTAENbHbBIX 3JIEMEHTOB Y3110B TPYOONpPOBOAOB 1 0OferyarLmx coopky.

11.1.3 lMpu cbopke naHUEeBbIX COeAUHEHUI criedyeT NPUMEHATb MSArkue anacTudHble NPoKnagku us
pe3vHbI.

C6opKy pe3bboBbIX COEONHEHUA PEKOMEHAYETCS BbINOMHATL CNeLManu3npoBaHHbIM MOHTaXHbBIM MHCT-
PYMEHTOM, KOHCTPYKLIMS KOTOPOro JOJPKHA UCKII0YaTb MEXaHNYECKOe NoBpexaeHme getanen.

11.1.4 CoepuHeHUsa OOIDKHbI MUCMbITbIBATbCA TMApPaBAMYECKMM CnocoboM Ha repMeTUYHOCTb: OesHa-
nopHble Tpybonposoabl — Ha gasneHue 0,02 MlMa; HanopHble TpybonpoBoabl — Ha faeneHue B 1,5 pasa
bornbluee MakcMmarnbHoro paboyero, Ho He MmeHee 0,2 MlMa, NPooOIMKUTENBHOCTD UCMbITAHUS 2 MUH.

11.1.5 OTKNOHEHUS pa3MepOoB 3aroTOBUTENbHLIX AeTanen TpybonpoBOAOB OT 3afdaHHbIX HEe OOJDKHbI
npeBblWwaTb £2 MM, Y3108 — 5 MM.

11.1.6 MNepen oTnpaBKOW Ha MOHTaX Y3nbl criegyeT MapKupoBaTb NMyTEM HaHECEHUS MapKMpPOBKU Ha
KOHeL y3rna BogOCTOMKOM Kpackon Ha pacctosHum ot 200 go 300 mm OT kpas.

11.2 MexaHu4eckasi o6paboTka nonMMepHbIX TPy

11.2.1 Pa3meTKy nonmMmMepHbix Tpyb criegyeT NpousBoauTb Ha crneumnanbHOM cTennaxe unm B xenobe.

11.2.2 Pe3ky nonmmepHbIx Tpyd criegyeT BbINOMHATL Ha CTaHKax C QUCKOBbIMW Muamy ToNWwmHon ot 1,5
00 2 MM c Wwarom 3ybeeB OT 3 0o 4 MM 1 pa3Boakow 3yobes oT 0,5 go 0,6 Mm; YacToTa BpalleHus gucka ans
Tpy6 mn3 MHAO, NBA, MM gomkHa 6biTb o1 2000 go 3000 06/MuH; ana Tpyd ns NMBX — ot 600 go 800 06/MuH.

YucTbii 06pes Topua Tpybbl MOXHO MOMYYNTb:

— npuMeHsaa nunbl 6e3 pa3Boga 3yObeB C pAaBHOMEPHO YMEHbLUAKLWENCS K LLEHTPY AMCKa TOMLLMHON;

— Ha pa3METOYHO-OTPE3HbIX CTAHKaX;

— Ha CTaHKax MbOTMHHOIO TUMa ANs1 TOHKOCTEHHbIX TPYO;

— 3NEKTPONPUBOAHBIMU HOXOBKaMM (ANMHA MOMOTHA HOXOBKM A0JPKHA ObiTb 450-500 MM, TonwuHa
1,5 MM, BbicoTa 3yobeB 1,5-2 MM, pa3Bog 3ybees 0,5-0,7 mm);

— Tpybope3om ¢ NHEBMATMYECKUM NPUBOLOM, Y KOTOPOro B KAYECTBE PEXYLLErO MHCTPYMEHTA Npume-
HSieTCs OTPe3HOW pesel;

— BPYYHYIO HOXOBKaMu OJi1 Pe3ku MeTarnoB, Menko3yObiMy MIAOTHULKUMM MUAaMU U CTOMSIPHBIMA
HOXXOBKaMW.

11.2.3 OTKNOHeHMe OT yrna pesa He LOMKHO npeBbiwaTe 0,5 MM — ans Tpyb ¢ HapyXHbIMU AnameT-
pamu oo 50 mm, 1 Mm — ans Tpyb HapyHbIM gnameTpom ot 50 go 160 Mm 1 2 MM — ansa Tpyd HapyXHbIM
anameTpom 6onee 160 mm.
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11.2.4 CeprieHne oTBepCTUn anaMeTpoM o0 50 MM B NonMMepHbIX Tpybax Haanexut npousBOAUTb
Ha CBepnUMbHbIX CTaHKax MepoBbIMW U CRMpanbHbIMW CBEpPriaMn, LMPKYMbHbIMW pe3lamMy unu cneuuarb-
HbIMK TPYOHBIMK cBepnamn. CBeprieHne OTBEpPCTMIN AnameTpom cBbiwe 50 MM — UMPKYNbHBIMKU pe3uamm
nnu TpyGHBIMK CBEpPaMu.

B npouecce cBepneHuns ceeprno HeobxoaMmMo NepUoaMYECKN BbIBOAUTL U3 OTBEPCTUS ANS €ro oxnax-
OEHUS U yaaneHus CTPYXKMN.

11.2.5 [Ans cHATUS hacok Ha KoHUax Tpyd HaaneXuT NPUMEHSITb MEXaHW3UPOBaHHbIE U PYYHblE Mpu-
CnocobneHnsl, PeXyLmMM WHCTPYMEHTOM KOTOpPbIX SIBMSIOTCA creuunanbHble ¢pesbl, pe3LoBble TOMOBKM
C HECKONbKMMMW HOXXaMu U pesLibl.

11.3 ®dopmoBaHUe NONIUMEPHbIX TPYO

11.3.1 B pesynbtate dopMoBaHuUs TPpyb OCyLLECTBMAIOTCA OTOOPTOBKA, KanubpoBka, a Takke BbINOI-
HSI€TCS M3rOTOBIIEHME YTOSLEHHbIX OYpTOB, rMagkMx U C nasamMu nog ynnoTHUTENbHbIE KonbLa pacTpybos
1 MPON3BOANTCS BbITSXXKa OTPOCTKOB Ha Tpybax AN TPOMHMKOB U KPECTOBMH.

11.3.2 HarpeB u pa3smsirdeHve nonumepHbIX Tpyd cnegyeT Npov3BOAWTb B BaHHAX C MMULEPUMHOM, TMn-
Kornem, TpaHcdopmMaTopHbIM MacroMm (nocrnegHee — Tonbko ans Tpyd ms MNBX), a Takke ¢ NpUMEHEHNEM
HarpeBaTtesfien ¢ MHpaKpacHbIMU U3nyyaTensaMmn UM BO3ayLWHbIX Neven.

TemnepaTypa HarpeBa AOMKHA yCTaHaBNUBATLCS B 3a[aHHbLIX PEXMMaXx C MOMOLLLI TEPMOPErynsTopa.

11.3.3 Temnepartypy TensoHOCUTENS (rNMUepVHa UM BO34yxa) BHYTPM HarpeBaTeribHOrO yCTPONCTBA
cnepyeT BbiOMpaTh B COOTBETCTBMM C AaHHbIMU, NPUBEAEHHbIMU B Tabnvue 11.1.

Ta6nuua 11.1

Temnepatypa TennoHocutens, °C Temnepatypa Bo3ayxa npu
Matepuan Tpy6 N3roTOBNEHWUN YTOMNLEHHbIX
MmuuepwH Bo3ayx 6ypTos, °C
nHQ 13545 150+10 240+10
nBsa 10545 135+10 220+10
nn 16545 185+10 280£10
MBX 13545 160+10 —

11.3.4 BaHHbI C HarpeBaTeNbHOM XUAKOCTLI OOJMPKHBI MMEThb YCTPOMCTBA (TUNa MOABWKHOW peLueTkun),
perynvpyemMble Mo BbICOTE BaHHbI, ANS YCTAHOBKM U NogaepXku Tpyb Ha Tpebyemyo AnvHY HarpeBaemMoro
yyacTka. [1ns yMeHbLUEHUS UCNapeHnst HarpeTon XXUAKOCTM BaHHa AOSMKHA CHabXaTbCsl CbE€MHOW KPbILLKOMW.

11.3.5 B kayecTBe WH(ppakpacHbIX ManydaTenen ansi Harpeea Tpyo cnegyeT MCMNOfb3oBaTh CTEPXKHE-
Bble, U-06pasHble 1 apyrne anektpuyeckune Harpesatenu (TOH).

[onyckaeTca npuMeHeHWe HarpeBaTesSibHbIX YCTPONUCTB C HABUBKOKW Cnivparnu.

11.3.6 Ana nonydeHUsa HanpaBfiEHHOro JSIY4MCTOro NOToKa MHGpakpacHble uanydyaTtenu HaanexuT no-
MellaTb B pedrnekTupyoLine ycTponcTaa.

11.3.7 OQHOCTOPOHHWIA HarpeB AonyckaeTcst Anst Tpyd ¢ TonwmHon cteHkn 3,5 mm. Mpu Gonbluer Ton-
LLMHE CTEHKWN usny4dartenu crnegyeT yCTaHaBnMBaTh Kak CHapYXu, Tak U BHYTpY TpyObl.

11.3.8 TennooTgava yCTaHOBKM C MHMPaKpacHbIM HarpeBOM [OSPKHA PerynnupoBaTbCa U3MEHEeHWeM
PacCTOSHUS MEXAY M3rny4YaTensmMu Unm ymeHblleHneM nogasaemoro Ha TOH HanpsikeHus. [1na paBHomep-
HOro HarpeBa MHPaAKpaACHbIMU M3nyyaTensamu Tpyobl B nosne obriydyeHnss HY)XKHO BpallaTb CO CKOPOCTbHO
oT 3 10 4 06/MUH.

11.3.9 [na notoyHown obpaboTkm Tpyb crnegyeT NPUMEHATb KOHBEWEPHYIO YCTaHOBKY, B KOTOPOMW Bpa-
LeHre Tpyd npu nx NnocTynaTenbHOM ABWXEHMM BOOMb M3ryyYaTenen oCyLeCcTBIISAETCS 3a CHET NPWKMMHOIO
anemeHTa.

11.3.10 HarpeB koHUO0B TpyO B BO3AYLIHbLIX MeYax criegyeT Npou3BoauTb MyTEM nodayvm noToka ropsiye-
ro BO3gyxa Ha HapyXHyt 1 BHYTPEHHIOK MOBEPXHOCTMU TPYO.

11.3.11 OTt6opToBKY Ha Tpybe crnegyeT hopMOBaTb BOBUraeMbIM BHYTPb MYyaHCOHOM W MPWXMMHBIM
dnaHueM, 0ohOpMAAIOLLIMM HAPYXXHYIO MOBEPXHOCTL OTOOPTOBKK (pUCYHOK 11.1).
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1 3 1 2 4

\% XXX X XN ;%EXXXXXXXXXX prozereeeseer

1 — [OpH; 2 — NPWXMMHOM thraHeL;
3 — Tpyba; 4 — Tpyba c oTGopTOBKON

PucyHok 11.1
a — nonoxeHune Ao (popMMPOBaHUA OTOOPTOBKY;
6 — nonoxeHue NO OKOH4YaHUU (POPMUPOBAHUA OTOOPTOBKMU

11.3.12 [Ona dopmoBaHusa YTONLWEHHbIX BYPTOB crielyeT MCMOMb30BaTb pPa3beMHYK Mnpecc-opmy,
npuBeOeHHYo Ha pucyHke 11.2.

MNMopada xonogHo Boabl

2
— - I |Op,akla IOpFNeI/I BO,qu
] ——

1 — Tpy6a; 2 — BepxHAs nonymaTpuua;
3 — HWXHAA nonymaTtpuua; 4 — nyaHCoH;
5 — Tpyba c 0ThopMOBaHHBIM YTOrLLEHHBIM BypTOM

PucyHok 11.2
a — nonoxeHue Ao popMMpPOBaHUA YTOMNLWEHHbIX 6YpPTOB;
6 — nonoxeHne NO OKOHYaHUU (POPMUPOBAHUA YTOSLLEHHbIX OypTOB

11.3.13 Magkmin pacTpyd Ha Tpybe cnegyet dopMoBaTb JOPHOM, BOABUraeMbiM B HarpeTyr pasmsr-
YyeHHyto Tpyby. CTaHkm Ans popMOBaHUSA OOMKHbI MMETb YNOPHbIE KOMbLa AMs CHATUSE OXNaXKaeHHON Tpyobl
¢ pgopHa. KannbpoBky KoHLOB Tpyb cnefyeT BbINOMHATE B LUMIMHAPUYECKOW MUIb3e C npvkaTnem CTEHOK
Tpy6 K runb3e ¢ MOMOLLbIO PACNONOXEHHOW B HEW HaJyBaeMown pe3MHOBOW KaMepbl.

HonyckaeTtca oopMoBaHne pacTpyba HenocpeacTBEHHO TPYOOW CO CHATOM (hackon Ha KOHLE, Mpu 3TOM
(ana Tpy6 u3 NMBX) HeobxoaMmo mKcMpoBaTh B3aMMHOE MOSoXeHne pactpyba n Tpybbl Ans coxpaHeHus
OAIMHaKOBOro 3a3opa Mo NepumeTpy CKIenku.

11.3.14 Onsi dhopmoBaHMsa pacTpybOB C NMa3om Mo YNriOTHUTENbHOE KOMbLO cneayeT NpUMeHATb Me-
XaHNYeCKUn OOpH — NOABWMXHOW KOHYC, B Ma3ax KOTOPOro HaxoAaTcs creuuarbHble KMYHbSA C BbICTynamum
anst opmMoBaHus xenobka.

11.3.15 BbITSXKKY OTPOCTKOB Ha Tpybax HaanexuT nNpov3BOAMTb B HAarpeToM COCTOSIHWMM NMPWU MOMOLLN
TAHYLLEro MexaHuama u nyaHcoHa.

11.3.16 Pa3mepsbl Bcex hOpMYHOLLMX 3MIEMEHTOB criegyeT ycTaHaBnmBaTb C y4eTOM ycadku O0TOpPMO-
BaHHOro M3genus nocne oxnaxaeHus.

Paboune noBepxHOCTM BCeX POPMOBOYHBLIX MHCTPYMEHTOB AOMKHbI ObITb OTNONMPOBAHBI.

11.3.17 MNMoBepXHOCTb FOTOBOrO U3Aenus AomKkHa ObITb POBHOW M rnagkon. [onyckalTcs He3Ha4MTenb-
Hble criegbl OT OOPMYIOLLIETNO U KanubpyloLero MHCTpyMeHTa. Ha noBepxHOCTU 1 NO TOpLYy rOTOBOro nsae-
NSt TPELLMHBI U PaKOBUHbBI HE AOMYCKaKTCS.

PasHas TonwuHa Ha pactpybax JormkHa HaxoouTbCs B Npeaeriax A0MyCKOB Ha TOMLWMHY CTEHKM TPYObI.
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11.4 THyTbe TPYyO

11.4.1 THyTble geTanu nonumepHbix (NpevmylectseHHO u3 NBX) TpybonpoBoaos (0TBOAbI, YTKU, CKO-
Obl, KOMMNEHCaATOPbI U Ap.) CneayeT U3roTaBnmMBaTth U3 TPYD Tex e TUNOB, METOAOM FHYTbS, B Pa3MArYEHHOM
COCTOSIHMM Ha TPYBOrMBOUHbIX CTaHKax uUnm B LWabnoHax.

11.4.2 THyTbe Tpyb 6e3 HanonHUTEeNs 4ONYCKaeTCst NPU OTHOLUEHUWN TOMLUMHBLI CTEHKN S K HapyXXHOMY
anameTpy Tpybbl d,, He meHee 0,06 npu paguyce rHyTbsa No ocu Tpybbl, paBHOM unu 6onee 4d,,.

11.4.3 TemnepaTypa XMAKOCTU B HarpeBaTeNbHOW BaHHE, a Takke TemnepaTtypa Bo3gyxa B TepMo-
Wwkadpax onsa rHyTbst TPyO AOMKHa COOTBETCTBOBATbL NpyBeaeHHOW B Tabnuue 11.2.

Ta6bnuua 11.2

Temnepatypa, °C
Matepuan Tpy6
XNOKOCTN BO3AyXa
nBsa 10545 135+10
nHQ 12545 150+10
nn 17045 185+10
MBX 12545 160+10

11.4.4 BpeMmsi HarpeBa NonIMMEpPHbIX TPyO nNpu rHyTbe npuBeaeHo B Tadbnuue 11.3.

Ta6bnuua 11.3 B MuHyTax
TermOHOCHTOML Matepwan Bpemsi HarpeBa Tpy6 Npw rHyTbe Npu TOSLUHE CTEHKN TPYD, MM
™PY6 4 6 8 10 12 14 16 18
Bosgyx rnea 35 50 70 90 110 130 150 175
nHa 55 80 105 135 165 195 — —
nn 55 80 105 135 165 — — —
NnBx — 20 25 30 40 — — —
MmuuepunH nea 5 7 9 11 13 15 17 19
nHa 6 8 11 14 17 20 — —
nn 6 8 11 14 17 20 — —
MBX — 4 5 6 8 — — —

11.4.5 lMNpwn rHyTbe Ha TPYBOrMBOYHLIX CTaHKax 3a3op Mexay obkaTbiBaloLMM POnvMKoMm un Tpybown gor-
XeH 6bITb He Bonee 10 % pasmepa HapyXHOro guameTpa TpyObl.

CKopoCTb MHYTbA AOMKHA COCTaBnATb OT 2 A0 4 06/MuH. Mpun rHyTbe Tpy6 No wabnoHy (pucyHok 11.3a-B)
crnegyet npuHumarte: h >0,7d,; b>d,; R > 4d,.

11.4.6 lMpw yrne n3rnba 90° TpyObl criegyeT nepermbatb Ha 6° gns Tpyd mns MNBMO 1 Ha 10° ansa Tpyo us
MHA v N1 Mpwn gpyrux yrnax unarnba crnegyeTt paccyntaTb BENMUYUHY nepernda ncxoasi U3 ykasaHHbIX Bbille
3HaYeHUMN.

OTknoHeHne yrna usrnba ot 3agaHHOro He JOJMKHO npeBbiwaTth +3°.

11.4.7 OxnaxaeHne CorHyTbix Tpyb crnegyeT nNpov3BoauTb CXKaTbiM BO34YXOM MM BOLOW B UKCUPO-
BaHHOM MonoxeHuu oo Temnepatypbl o1 28 °C go 30 °C.

11.4.8 B ka4vecTBe HanonHUTENEen npu rHyTee Tpyd cnegyet ucnonb3oBaTb PE3VHOBLIN XIyT, rMbKuin
MeTanM4YecKMin U pe3mHOBbIV LLUMAaHT, C MECKOM UM pa3fyBaeMblil CxaTbiM BO34yXOM. B oTaenbHbIx crny-
Yyasix B Ka4eCTBe HaMONHUTENS AOMNycKaeTcs NPUMEHATL YUCTLIA PEYHON NECOK, HarpeTbi O TemnepaTypbl
100 °C. KoHubl Tpy6 nocne 3anosiIHeHNs1 NECKOM LOSKHbI 3arnyLatbesi npobkamu.
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PucyHok 11.3

12 CBapka nosimmepHbIX Tpyo

12.1 Csapke (CTbIKOBOW, pacTpybHOM) Mpu MOMOLLM KOHTaKTHOrO HarpeBa noasepraiTcs Tpybbl u3
nHO, NBA4 v M.

CTbikoBas cBapka pekomeHayeTcs Ans CoOeANHEHUs Mexay cobon Tpyd u haCoHHbIX YacTen Hapy>KHbIM
anameTpom 6onee 50 MM 1 ToNWMHE CTeHKN Bornee 4 MM, pacTpyOHas cBapka — Ans Tpyd HapyXHbIM gua-
MeTpom 4o 160 MM 1 cTeHKamu NtoOGOI TOMLWHBI.

12.2 MNpwn cBapke pekoMmeHayeTcsa noabupartb TpyObl N3 OAHOM NapTumM nocTaBku. [1pn CTLIKOBOWM CBapkKe
MakcuMarbHas BeNnuYMHa HECOBMageHUs KPOMOK He pormkHa npeBbiwaTtb 10 % HOMWHANbHOM TOMLMHbI
CTEHKMN TPyObl; HapPYXHbIA guameTp (Mnm nepumeTp) TpyObl He JOIMKEH ObITb HDKE HOMUHanbHoro. CBapke
nognexat TpyObl, N3roTOBIEHHbLIE U3 OOHOW MapKu MaTepuana.

12.3 Mpu CTLIKOBOW CBapKe HEMOCPeaCTBEHHO Nepen HarpeBoOM CBapUBaeMble NMOBEPXHOCTU TOPLOB
Tpy® LOMKHBbI NogBepraTbCs MexaHu4Yeckon obpaboTke Ans CHATUS BO3MOXHbIX 3arpsi3HEHUIA U OKUCHON
nneHkn, obpasoBaBLLENCa OT BO3OENCTBUS KMCNOpoaa BO3fyxa U COMNMHeYHon pagunauumu. lNocne mexaHu-
Yyeckow 0bpaboTkn Mexay Topuamu Tpyo, NpuBeAeHHbIMU B CONMPUKOCHOBEHME C MOMOLLIbIO LIEHTPUPYIOLLETO
npucnocobnenns, He AOMKHO ObITb 3a30poB, npesbiwakwmx 0,5 mm ansa Tpydé gnameTtpom go 110 mm,
n 0,7 MM — anst 6onbLUMX ANaMeTPOB.

KoHubl Tpyb npu pacTpyOHOW cBapke OOMKHbI UMETb HapyXHyto chacky nog yrrnom 45° Ha 1/3 TonwmHbl
CTEHKM TpyObl.

12.4 Ceapky nonumepHbIX TPYO BCTbIK B MOHTaXHbIX YCMNOBUAX CneayeT Npon3BOAUTb, Kak NpaBumo, Ha
CBapO4HbIX YCTaHOBKax, obecnevmBaoLnmx MexaHU3aLno OCHOBHbIX NMPOLLECCOB CBAPKM M KOHTPOISTb TEXHO-
NOrM4YeCKOro pexuma.

JonyckaeTca nNpMMeHeHVe py4YHOW CBapku B MaroygobHbIX MecTax (TpaHLliewn, TYHHEenW, KaHanbl, KO-
noAubl, Wtpabbl BHYTPY 34aHWIA U T. 4.) C UCNOMNb30BAaHNEM YCTPOWUCTB AN TOPLIOBKM N LLIEHTPOBKK, a Takke
HarpeBaTenbHbIX 3reMeHToB. HarpeBaTenbHble aNeMeHTbI Ansi CTLIKOBOW CBapKW AOMKHbI ObITb, Kak NpaBu-
no, anektpuyeckumun. MNMocTosiHHaa Temnepartypa Ha paboyelt MOBEPXHOCTU HarpeBaTens AOofhkHa noanep-
XMBaTbCA TEPMOPETYNSITOPOM Ui aBTOTPaHCHOPMaTOPOM.

HarpeBartenb JomKeH UMETb aHTUNPUrapHoe NoKpbITUE.

19



TKI 45-4.01-29-2006

12.5 Tpwn KOHTaKTHOW CTbIKOBOW CBapKe C MPUMEHEHUEM MOHTaXHbIX NMPUCNOCOBNEHMI noanexaT Bbl-
NOMHEeHWIO cneyloLne onepaumu:

— YCTaHOBKa M LeHTpPOBKa TPyO B 3aXXMMHOM LEEHTPUPYOLLEM NPUCIOCOBNeHNY;

— TopUOBKa TPYO 1 06e3xmpuBaHne TOPLOB;

— Harpes u oniaBlieHne cBapnBaeMbIX HOBerHOCTeﬁ;

— y[arneHve CBapoYHOro Harpesarens;
— COMpsbKkeHMe pas3orpeThiX CBapuMBaeMbIX MOBEPXHOCTE nof AaBrneHuemM (ocaaka);

— OoXnaxxgeHne cBapHOro wBa nopa oceBoW Harpy3|<0|7|.

12.6 OCHOBHbIMW MapameTpamu MpoLecca CTbIKOBOW CBapku SIBMSIOTCSA: Temnepatypa pabouux no-
BEPXHOCTEN HarpeBaTernsl, NMPOAOIPKUTENBHOCTb Harpeea, rMybvHa OMnaBreHusi, BEeNMYMHA KOHTaKTHbIX

OaBreHui Npy onnaeneHnn n ocagke (tabnuua 12.1).

Tabnuua 12.1

EauHuua 3HayeHUst napameTpoB CTHIKOBOW CBapKW NOMUMEPHbIX TPYO
rapaverp N3MepeHnsi na B na MHAO s MM
TemMnepaTtypa cBapku °C 190+10 220+10 240+10
[aBneHne npu HarpeBe TOp-
uoB Tpyb MMa 0,05 0,06-0,08 0,1
MyBuHa nponnaBneHnst KPOMKU
Tpy6 MM 1-2 1-2 1,5-2
MpumepHoe BpeMs Harpesa
npv TOMWWHE CTEHOK Tpyo,
MM, NPU Ha4YanbHOMW Temnepa-
Type 20 °C: c
4 35 50 60
6 50 70 80
8 70 90 100
10 85 110 120
12 100 130 150
14 120 160 180
16 n 6onee 160 200 240
[MpOMeXyTOK BpeEMEHU MeXay
OKOHYaHVeM Harpesa u coegu-
HEHMEM OMSaBMEHHbLIX TOPLIOB
Tpyd (Bpems TeXHONOrn4ecKomn
naysbl) c 2-3 2-3 1,5-2
[aBneHne ocagku MMa 0,1 0,2 0,25
Bpemsi BblgepXku nog gasne-
HMeM (ocagka) B 3aBUCUMOCTHU
OT TOMWMHbI CTEHKU, MM: MWH
oT 4 po 6 BKMOM. 34 3-5 3-5
ce. 6 “ 12 5-8 6-9 6-10
“ 12 0t 17 10-15 10-15 12-16

BbicoTa BHYTPEHHErO 1 HapY)XHOTO BafiMKOB MOCHe CBapku AoimkHa ObiTb He Gonee 2,5 MM npu Tonwy-

He CTeHKM TpyObl 4O 5 MM 1 He Bornee 5 MM Mpu TONLWKUHE CTEHOK OT 6 A0 20 MM.
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12.7 Ons coeguHenunsa Tpy6 u3 NBL ¢ pacTpybHbiMK dhacoHHbIMK YacTamu 1 Tpy6 u3 MNBLA, MHA v M1
¢ chopmoBaHHbIMK pacTpybamu cnegyet NPUMEHSATb KOHTaKTHYIO pacTpybHYIO CBapKy, KOTOpas OCYyLLEeCTB-
nseTcsa Npyu NoMoLLM MeTanIMYeckoro HarpeBaTenbHOro NpMcnocobneHns, CocTosLWero U3 rmnb3sl Ans or-
naBfeHus1 HapY>KHON MOBEPXHOCTM KOHLa Tpybbl U JOpHA ANs onnaBfeHus BHYTPEHHEN NOBEPXHOCTU pac-
Tpyba (pucyHok 12.1).

2 3 5
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1 — Tpy6a; 2 — orpaHN4MTENbHbIA XOMYT; 3 — MMnb3a NPUCNocobreHns;
4 — popH npucnocobnenuns; 5 — pactpyb acoHHON YacTu

PucyHok 12.1

Pa3mepbl gopHa npu pactpybHon cBapke nonuMepHbIxX Tpyd npuBeaeHsl B Tabnuue 12.2.

Tabnuua 12.2

B munnumetpax

Pa3mepbl gopHa npu pacTpy6Hon cBapke Tpyb
HapyxHbi npu Temnepatype rnpwv M3roToBrieHnn aopHa npu temnepatype 20 °C
AIBMETP TPYOL! cBapKa 13 ctanu mapku 45 13 aropantoMuHna mapku 16
D, D, D D, D D

16 16+0,045 | 15,8-0,045 16+0,045 15,8-0,045 15,9+0,045 15,7-0,045
20 20+0,045 | 19,8-0,045 20+0,046 19,8-0,045 19,9+0,045 19,7-0,045
25 25+0,045 | 24,8-0,045 | 24,9+0,045 24,7-0,045 24,840,045 24,6-0,045
32 32+0,05 31,7-0,05 31,9+0,05 31,6-0,05 31,8+0,05 31,5-0,05
40 40+0,05 39,7-0,05 39,8+0,05 39,5-0,05 39,7+0,05 39,4-0,05
50 50+0,06 49,7-0,06 49,8+0,06 49,5-0,06 49,7+0,06 49,4-0,06
63 63+0,06 62,7-0,06 62,8+0,06 62,5-0,06 62,6+0,06 62,3-0,06
75 76+0,06 74,6-0,06 74,8+0,06 74,4-0,06 74,5+0,06 74,1-0,06
90 90+0,07 89,6-0,07 89,7+0,07 89,2-0,07 89,4+0,07 88,9-0,07
110 110+0,07 | 109,4-0,07 | 109,7+0,07 109,1-0,07 109,3+0,07 108,7-0,07
140 140+0,08 | 139,3-0,08 | 139,6+0,08 138,9-0,08 139,2+0,08 138,5-0,08

lpumeyaHue — [nuHy gopHa crnegyeT NpyHUMaTh paBHOW rmybuHe pacTpyba dacoHHoM YacTu nioc 1 MM, a rMyouHy rMnb3bl —

paBHOW AnMHe JopHa.

Ona kaxgoro AnameTtpa Tpyb M hacoHHbIX YacTen TpebyloTca oTAenbHOEe npucnocobneHne unm chem-
HbIA KOMMNIEKT MMNb3 U JOPHOB, N3roToBNAemMblx U3 ctanu mapku 45 no FOCT 1050 nnu gropantoMuHUA map-
kn 116 no TOCT 4784.
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12.8 KoHTakTHasi pacTpyOHas cBapka BKIIOYaET CrieaytoLmne onepaumu:

— YCTaHOBKY OrpaHU4UTEeNbHOr0 XOMyTa Ha paccTosHUM OT TopLa Tpybbl A0 Kpas XoMyTa, paBHOM rny-
OuHe pacTpyba hacoHHOW YacTh nioc 2 MM. [pyn 3TOM BHYTPEHHUIA ANaMeTp XOMyTa AOSMKEH MPUHUMATBLCS
Ha 0,2 MM MeHbLLE HOMUHANBHOIO HAPY>KHOIo AuamMmeTpa CBapMBaeMon TpyobI;

— YCTaHOBKY pacTpyba Ha JOpHeE;

— YCTaHOBKY IMafKoro KoHua TpyObl B runb3e 4O ynopa B OrpaHUYUTENbHbIA XOMYT; HarpeB B Te4YeHue
3aJaHHOro BPEMEHM CBapMBaeMbIX AeTarnen, OqHOBPEMEHHOE CHATUE AeTanewn ¢ AopHa U Mnb3bl;

— coeunHeHne getanen mexay cobol ¢ BblAEPXKKOM [0 OTBEPAEHUS OMNSIABMEHHOrO MaTtepuana.

Mpu cBapke NOBOPOT AeTanen OTHOCUTENBHO APYr Apyra nocrne conpshkeHus getanen He gonyckaeTcs.

Mocne kaxgow cBapku Heobxoguma ovmcTka paboyvmx MOBEPXHOCTEW OOPHA M MMMb3bl OT HanuWMnLero
NonuaTUIeHa UM Nponunexa.

12.9 OcHoBHble NapaMeTpbl, onpeaensoLme NPoYHOCTb PacTpyObHOro CBapHOro COeAUHEHUS, — Temne-
paTypa HarpeBaTesbHbIX 3NIEMEHTOB M NPOAOIHKUTENBHOCTL HAarpeBa Agetanen — npuesegeHsl B Tabnuue 12.3.

Tabnuua 12.3

MapameTpbl pacTpybHOl cBapKW NONMMEPHLIX TPY6 MpomeskyTok
Matepuan Tpy6
1 aCOHHBIX TemnepaTypa MpoaomknTenbHOCTb HarpeBa, ¢, MNP TOMLUMHE CTEHKU TPYObl, MM BpemeHi Me»gqyucnmwem
yacten HarpeBaTenbHbIX netaneun
anemeHToB, °C 2 3 4 6 8 12 1 X COMPSDKEHNEM, C
nea 260-290 3-6 4-8 5-10 6-12 8-15 | 15-20 1-2
nHea 220-250 4-5 8-12 | 10-15 | 12-20 | 15-30 | 20-45 1-2
nn 240-260 5-8 8-12 | 12-15 | 15-30 | 3045 | 45-50 1-2
lNpumeyaHue — BpeMsi BbIAEpKKW MO, OCEBOW Harpy3Kkon 40 YaCTUYHOTO OTBEPAEHNS MaTepmana A4ormkHo coctaBnsaTb ot 20 o 30 c.

12.10 MNpun npon3BOACTBE CBAPOYHbIX paboT OOMMKHLI 06ecnevunBaTbCa NPOYHOCTb M NNOTHOCTbL CBap-
HbIX CTbIKOB. [1poBepka KayecTBa CBapHbIX COeANHEHUI TpYBOoNpPoBOAOB AOMKHA NPOU3BOANTLCSA NyTEM:

— MPOBEPKM pa3mMepoB Conpsiraembix geTanen n pasmepoB paboynx anemMeHToB HarpesaTens, ocyLe-
CTBMNSIEMON [0 Havyana cBapo4HbIX paboT, a Takke pabovero COCTOSHUSA NPUMEHAEMbIX NMPYU CBapke Mpucno-
coBneHni; onepaunoHHOro KOHTPOMS, OCYLLECTBIISEMOro B npouecce cbopku 1 ceapkn TpybonpoBoaos;

— BHELLHEero oCMOTpa CBapHbIX CTbIKOB;

— MCMbITAHNS1 HA OQHOOCHOE pacTshkeHne (oTanp) n narnb.

12.11 OnepauMoHHbI KOHTPOSb AOSMKEH NpeaycMaTpuBaTh:

— MpPOBEPKY Haanexallen noaroTOBKM CBAPOYHbIX PaboT, YNCTKY NoBepxHOCTer Tpyd u haCOHHbIX
yacTewn OT 3arpA3HeHnin, Bnarm n T. 4.;

— KOHTPOIb TEXHOJOMN CBapKM (TEMrepaTypa HarpeBaTerns, MPo4oIKUTENbHOCTU HarpeBa AeTanen nT. 4.).

12.12 BHelwHeMy OCMOTPY NoAsiexaT BCe CBapHble CTbIKU AN BblABMEHUS:

— NepeKkocoB B COeANHEHMN;

— neperpesa MaTepuana CTEHOK CBapvBaeMblX AeTarneun; 30H HenpoBapa (MyCcToT) MeXay CBapeHHbIMU
aetansmu;

— HeJoCTaTOYHOro UMM CIILLKOM 3HAYMTENBbHOMO Banuka, a Takke HECUMMETPUYHOCTM U HEPaBHOMED-
HOCTW €ro no nepumeTpy (y CoeauHEHUN, MOMYYEHHbIX CTbIKOBOW CBapPKOM).

BHeLwHWIN BUA CBapHbIX COEONHEHUI AOIMKEH YOOBNETBOPATh Criegylowmm TpeboBaHnsM:

— OTKITOHEHUWE YIMOB MeXAy OCEBbIMU NUHMAMM TpybonpoBoaa U haCoHHOM 4YacTu B MecTe CThlka He
OOIMKHO npesbiwaTh 10°%;

— HapyxHasi MOBEPXHOCTb pPacTpyboB (haCOHHbIX YacTeln, CBapeHHbIX C Tpybamu, He OOormkHa NMeTb
TPELLMH, CKNagoK v apyrux nedekToB, BbI3BaHHbLIX NeperpeBoM AeTarnen;

— Y KPOMKM pacTpyba acoHHOW 4acTu, CBapeHHOW C TpyboW, JOMmKkeH OblTb BUOEH CMIIOLHOW
(mo Bcemy nepvMeTpy) Banvk OnnaBfieHHOro MaTepuarna, crnerka BbICTynarLmMi 3a NOBEPXHOCTb pacTpyba
N HAPY>KHYIO MOBEPXHOCTb TPYObI;

— HapYXXHbIN Banvk CBApHOro LWBa AOIMKEH ObiTb CUMMETPUYHBLIM M PaBHOMEPHO pacnpeneneHHbIM no
LUMPWHE 1 BCEMY NEpUMETPY TPYObl; BbicOTa Banvka OoJmkHa 6biTb He Gonee 2,5 mm ans Tpy6 ¢ TOnwmMHON
cteHkn 0o 10 mm m ot 3 o 4 mm anst Tpy6 ¢ TonwmHom cteHkn 6onee 10 MM, a CMeLLLEHME KPOMOK CBApHOIo
coefMHeHMs He JOIMKHO npeBbiwaTtb 10 % HOMUHANbHOW TOSMLWMHBI CTEHKM CBapBaeMol Tpyobl.
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12.13 C uenbto HaCTPOMKU CBApPOYHOro obopydoBaHMs, a TakKe YTOUYHEHUsS] TEXHOSOMMYECKUX napa-
METPOB CBapku crnegyeTt MNpou3BOAWUTb MeEXaHW4Yeckue UCnbITaHuMs 00pasuoB, Bbipe3aHHbIX U3 CBapHbIX
WBoB. VcnblTaHnsa cBapHbIX 06pasLIOB NPOU3BOAST NO UCTEYEHUN 24 4 Nocne cBapky 1 16 4 nocne Bbipesku
TNMHENHBLIX 00pas3LoB.

12.14 CBapHble CTbIKOBblE COEOVHEHMS UCMbITLIBAIOTCA Ha cTaTtudeckuin uarmb un pactsbkeHne. Ceap-
Hble COeaAVHEHNs1 B pacTpyb UCMbITbIBAOTCS Ha OTAUP.

[ns nenbiTaHus cBapHbIX COeQUHEHMIN Ha CTaTUYECKUA U3rmb 1 Ha OTAMP CThIKM paspes3aroT Ha MOoCcKu
BOONb OCY TPyBbl CO CBapHbIM LLBOM UMK CBapkon MydTon nocepeanHe.

Pa3mepbl cBapHbIX 06pasLoB Ans UCMbITaHUS Ha M3rnb unu oTamp npueeaeHsl B Tabnuue 12.4.

Tabnuua 12.4 B munnumeTtpax

Pa3smepbl 06pasLoB Ans UCMbITaHWS
TonwmHa cTeHkn TpyOobl S

LIMpUHA AnnHa
[o 10 Bkntou. 10 40s + 200
Bonee 10 15 40s + 200

12.15 VicnbiTbiBaTh 06pasLbl Ha CTaTUYECKUIA N3MD pEKOMEHOYETCS MO CXeMe, MOKa3aHHOWM Ha pUCYHKe 12.2.

M3rmb ocyluecTBnsieTCst B TeYeHMe NpoMeXxyTka BpemeHn oT 3 oo 5 c. MNMonHbIN YCNOBHLIN Yyron msru-
6a o onpefenslT Kak CyMMY YrnoB 23 n 2y.

CBapHble WBbI BbiAepXanu ucnbitaHus, ecnvm He MeHee 80 % wcnbiTbiIBaeMbix 06pa3uoB He paspyLun-
nCb Npu n3rnbe Ha MoHbIN YCOBHbIN yron a = 180°.

0
1 — cBapHoii obpaseL; 2 — Lwkana yrrnomepa;
3 — pebpo, n3roToBreHHoe 13 Aepesa

PucyHok 12.2

12.16 MNpwu ncnbiTaHn Ha oTanp obpaseL 3axnmaeTca Ha 1/3 ANWHbLI CBApHOro COeaUHEHUs, nocne Je-
ro npomnssoamTcsa nsrmb ceoboaHom Yactn obpasua Ha oTamp Tpybbl OT pacTpyba pacoHHOM YacTu U Ha OT-
anp pactpyba pacoHHOM YacTu oT Tpybbl.

Mpun 3TOM CBapHble CoOeaNHEHNST HE OOMKHbI paccnavmBaTbCs Mo JIMHAWM COEQUHEHUSA CBApHOTO LUBA.

12.17 WcnbiTaHnst Ha pacTskeHue criegyeT NpoM3BOAUTL Ha paspbiBHbIX MalUuHax, obecneynBaroLLmx
N3MEPEHNE N OTCYET Harpyskm Npu pacTsHKEHUN C TOYHOCTbIO He MeHee 1 % mnamepsiemol BenudnHbl. Cko-
POCTb MEepPEeMELLEHUS 3aKMMOB Pa3pbiBHON MaLUWHbI OOMKHA cocTaBnAaTb 50 mm/MuH. MeTtoabl 06paboTku
pe3ynbTaToB MEeXaHWYeCKNX UCTIbITaHUI OOIDKHbI MPUHMMATLCS cornacHo TpeboBaHmnsm FOCT 14359.
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12.18 JlnHenHble obpasubl (nonaTtku) Ansg UCNbiTaHUs Ha pacTsxeHue ansa Tpyd gunameTtpom 50 Mm
n 6onee JOMKHbLI UMeTb POPMY 1 pasMepbl B COOTBETCTBUU ¢ TpebosaHusamu TOCT 11262. MNpn aToM Banuk
WBa ¢ 0b6enx CTOpoH He cHumaeTcs. [1pyn MeHblIeM AnaMeTpe Ha pacTsXKeHne UCNbITbIBaOTCS TpyOHble 06-
pasubl AnnHou (235+1) MM CO cBapHbIM COeANHEHMEM MOCEpPEeaMHE.

Mepen Hayanom McnbITaHUsA cregyeT NPou3BOAUTbL U3MEPEHME LUNPWHBI U TONWUHBI obpasua ¢ obenx
CTOPOH CBapHOro wea ¢ ToyHocTbio Ao 0,1 mm. [Ina pacyeta npyHMMaeTcsl MMHMManbHasa BenuyMHa norne-
peyHoro ceveHus obpasua.

12.19 lNMpu paboTe Ha OTKPLITOM BO3yXe MECTO CBapku criefyeT 3aliuuiartbe OT aTMOCepHbIX 0CaaKoB
1 NbInW.

KoHTakTHYt0 cBapKy TpyO crnefyeT NpoBOAMTL MpY TEMMNEpATYpe OKPYXKaloLero Bo3ayxa He HUXe: Mu-
Hyc 10 °C — gna t1py6 u3 NBA n MHO n 0 °C — ans tpy©6 ms M.

Mpun 6onee HN3KNX TeMnepaTypax CBapKy HaANEeXWUT OCYLLECTBNATb B YTENNEHHbIX YKPbITUSIX.

B cnyyae Bbixofa koHua Tpybbl 3a npeaenbl YKpbITUSt Ha TPyObl CriefyeT ycTaHaBMMBaTL CbEMHbIE 3aryLUKu.

12.20 CoeamnHeHune Tpy6 13 MNBX MOXET BbINOMHATLCA NPW NMOMOLLIM Fa30BOW NPYTKOBOW CBAPKM (CTbIKO-
BOW, pacTpybHon).

Kak npaBuno, razoBas NpyTkoBas cBapka JOIDKHa NPUMEHATLCS NPU N3roTOBNEHUN CBAPHBLIX (DACOHHbIX
YyacTen u3 TpyOHbIX 3aroTOBOK.

Mpwn BbINONHEHMM paboT Heobxoaumo cobnaate TpeboBaHus [9].

12.21 [inqa ra3oBoW NPYyTKOBOW CBApPKU MPUMEHSIIOTCA aneKTpuieckme 1nmn rasosble (MPsIMOro U KOCBEH-
HOro HarpeBa) ropernku, obecneyMBaloLLne HarpeB rasa-TennoHocUTenst (Bo3gyxa unu asorta) B Tpebyembix
TEMNepaTypHbIX npeaenax. JANEeKTPUYECKUe rOpenku LOIPKHbl MMETb MOLUHOCTb SfeKTpOHarpeBaTeribHbIX
anemeHToB oT 300 go 600 BT u ObiTb paccuMTaHbl Ha paboTy npu pasneHunm Bosgyxa oT 0,015
no 0,060 MINa n pacxoge oo 5 M3y,

12.22 [Insa ceapku Tpyd mn3 MNBX gomkeH NpMMEHATbCA CBApPOYHbIN MPYTOK (O4MHAPHbBIA — ANaMETPOM
3 MM 1 COBOEHHbIN CIIOXHOIo Npouns — 6x3 Mm).

Yucno BanvkoB CBapOYHOro npyTtka, HeobxoauMbIX AMs 3anofiHEHWs LIBa, 3aBUCUT OT BENMYMHbBI LUIBaA
n gnameTpa CBapOYHOro npyTka.

12.23 lNMepepq ra3oBon NPYTKOBOW CBapKOW COeAMHEHUIN BCTbIK crieqyeT npou3BoauTb CHATUE backn Ha
KOHLax coeauHseMblx aetanen Ha 1/3 TonwwuHbl cTeHkn nod yrnom ot 25° go 30° npu TONWMHE CTEHKM
00 6 MM 1 nog yrrom ot 35° o 45° npu TonwmHe cteHkn 6onee 6 Mm.

12.24 lNMpu cBapKke A0OMKHbI COBMNoAaThCs CreayoLmne ycnoBus:

— TeMnepaTtypa Bo3fyxa y Comnra ropenku gomkHa beitb pasHa ot 230 °C go 270 °C;

— HarpeB cBapuBaeMbIX MOBEPXHOCTEN OOMKEH MPOU3BOANTLCS PAaBHOMEPHO A0 MNOSIBIEHUs Ha NoBepx-
HOCTMN MENKMNX Ny3blPbKOB M HEOONbBLLON BOMHbLI pacniaBeHHON Macchl MPyTKa 1 OCHOBHOIO MaTepuana;

— CBapoO4HbIV NPYTOK AOMMKEH HarpeBaTbcs OO0 Bonee BLICOKOM TeMMepaTypbl, YeM COoeAnHsSIeMble MO-
BEPXHOCTW; Yron HaKMoHa npyTka npy nogaye ero B LWOB JOIMKEH ObiTb paBeH 90°;

— cwuna BOaBNUBaHMA MpyTKa B LWOB AOJPKHA cocTaBnAaAtb oT 14 go 16 H (ot 1,4 go 1,6 krc) gns ogu-
HapHOro cBapo4HOro npyTtka AnameTpom 3 MM 1 oT 24 ao 26 H (ot 2,4 0o 2,6 Krc) AN CABOEHHOro npyTka
CIOXHOro npocumng 6x3 Mm;

— paccTosiHWE OT HAKOHEYHMKa roperky 40 CBapyBaeMbIX MOBEPXHOCTEN AOIMKHO ObITb paBHO oT 5 Ao 10 MMm;

— Yron HakrnoHa HaKOHEYHUKA roperku K MOBEPXHOCTM CBApHOrO LIBa AOMMKeH ObiTb paBeH oT 20° go 45°,
npaBuIbHOE pacnpeaerneHne Tenna OCYLLECTBAETCA 3@ CYET HEMPEPbIBHOMO MOKA4YMBAHUSA COMa-roperiku
W noJayum cTpyu ropsidero Bosayxa nonepemMeHHo Ha NpyTok 1 cBapvBaeMble MOBEPXHOCTY;

— KOpeHb LBa A0MKeH ObiTb NPOBeAEH OAMHAPHbLIM MPYTKOM ANAaMETPOM 3 MM;

— CpeaHsst CKOPOCThb YKIMaAKM CBApOYHOro nNpyTka AMamMeTpoM 3 MM JODKHa COCTaBnaTb OT 12 oo 15 m/y;

— Anga obecnevyeHns paBHOMEPHOIrO pacnpeneneHns HanpsbkeHUM B LUBE YKNaAKy NPYTKOB B coeguHe-
HUW crieflyeT BbINOMHATL B NOCNeAoBaTeNbHOCTU, NOKa3aHHOW Ha pucyHke 12.3;

— BbITSDKKa CBApPOYHOrO NPYTKa, YIOXEHHOTO B LWOB, He AormkHa npesbiwaTtb 20 %.

12.25 MexaHu4yeckne ucnbiTaHns 06pasLoB Ha pacTskeHne, B cooTBeTcTBMM ¢ 12.17 1 12.18, cnepgyet
NPoOn3BOaUTbL B Criyvasix, ykasaHHbIX B 12.13.

Honyckaemoe gaBnexve B Tpybonposoge m3 MNMBX npu Hanmumm cBapHbIX hacoHHbIX YacTen cnegyet
npuHumaTtb He 6onee 50 % OT HOMMHANBHOTO ANS NPUMEHAEMOro Tuna Tpyobl.

12.26 lNpwn paboTe Ha OTKPLITOM BO34yXe crnedyeT pykoBoacTBoBatbes 12.19, Temnepartypa okpyxato-
wero Bo3gyxa npu ceapke Tpyb n3 MNBX gomkHa 6biTb He Hke 5 °C.
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1-6 — nocrnenoBaTenbHOCTL YKNaaKy CBapOYHbIX MPYTKOB

PucyHok 12.3

a — cTbIKOBOe coefijuHeHue Tpyo;
6 — coeguHeHue B pacTpy6

13 Ceapka Tpy6 ¢ ucnonb3oBaHuneM pacoHHbIX YacTel ¢ 3aKnNagHbIMU HarpeBaTensiMm

13.1 Ceapky Tpyb c ncnonb3oBaHWeM (PacoHHBIX YacTel C 3aknafgHbIMU HarpesaTensaMu cneayeT BbInor-
HATb Ha CBapOYHbIX annapatax ¢ aBTOMaTU4YEeCKMM BbIOOPOM MapameTpoB M aBTOMATUYECKUM KOHTPOMeM mnpo-
Liecca ceapku. [lonyckaeTcs NpYMeHeHve annapaToB C NMonyaBTOMaTUYECKUM 1 PYYHBIM PEXMMaMU CBAPKU.

13.2 lMpw py4HOM MK NONyaBTOMATUYECKOM PEXMMaxX CBapK/ BbIOOp NapaMeTpoB CBapKu JOMKEH NPOn3-
BOAMTBLCS CBAPLLMKOM MO AaHHbIM, YKa3aHHbIM Ha (DAaCOHHOW YacTu, U aBTOMaTUYECKM MO LLUITPUXOBOMY KoY.

13.3 lpu BbINOMHEHUN CBAPOYHbIX PaABOT AOMKHbI ObiTb BBINOMHEHbI CleAyllme TeXHOMNormyeckue
onepaumu:

— noaroToBka u cbopka CBapHOro CoeANHEHUS;

— cBapka cobpaHHOro y3na coeMHeHus;

— KOHTPOIb KayecTBa CBapHOro CoeanHEHMUS.

13.4 MNoparoToBka M cOopka CBApHOro COeAUHEHNS AOMKHbI BKINOYATb!

— TOpLOBKY TPY® NoA NpsAMbIM YriioM K OCW;

— HaHeceHue Ha Tpyby MapKMPOBOYHOW MWHUK, yKasbiBalowen rnybuHy BeBoga Tpybbl B hacoHHy0
YyacTb (Npu OTCYTCTBUM yrnopa);

— yAaneHne OKCUOHOrO Cros C NOBEPXHOCTM TPYOb;

— CHATMe hackm 1 3a4MCTKY NOBEPXHOCTM TopLa TpyObl;

— ycTpaHeHue oBanbHoCTU TpYD (ecnn oHa Gonee 1,5 %) B 30He cBapKku Npy MOMOLLUM XOMYTOB MNN
cneumanbHbIX 3a>KUMOB;

— 3a4MCTKY M 0De3KMpuBaHME CBapMBaAEMbIX MOBEPXHOCTEN TPYO M BHYTPEHHMX MOBEPXHOCTEN ha-
COHHBbIX YacTeun;

— BBOJ KOHLA TpyObl B 0aCoOHHYI0 YacTb 40 ynopa Ui 4o MapKMpOBOYHOM NMHUK Ha Tpybe.

13.5 YganeHue OKCUOHOrO Crosi AOJDKHO BbIMOMHATLCS LUMKNEA UMW OPYTMM MHCTPYMEHTOM. [Mpume-
HeHve abpa3uBHbIX LLKYPOK HE JOMNyCKaeTcs.

13.6 CapuvBaeMble NOBEPXHOCTU criegyeT 00e3XnpuThb.

O0e3xunprBaHe NOBEPXHOCTEN crieqyeT NPOM3BOAUTL YalT-CMMPUTOM UMM aLETOHOM C MPUMEHEHMEM
MSrKUX candeTok, He MMEILLMX KPYMHbIX BONOKOH. [pu aTom cnenyet obeperate 06paboTaHHbIe NoBepx-
HOCTW OT MOBTOPHOrO 3arpsi3HEHUS.

13.7 Mpwn ucnonb3oBaHUM ABYXCNUPAnbHbIX MydT UM TPONMHMKOB (TPW CriMpanu) cBapka Kaxgoro CTbl-
Ka (pacoHHOWM YacTu SOSMKHA NPOM3BOAUTLCA OTAENbHO. [1pu Mcnonb3oBaHMM acOHHbIX YacTen CO CKBO3-
HOW cnupanbio CBapKa BCeX LUBOB NPOU3BOANTCSH OAHOBPEMEHHO.

Mocne 3aBepLueHns CBapKM AOMKHO ObiTb BblAEPKAHHO BPEMS OXNaXXAEeHMs CBapHOro LUBa:

— He MeHee 5 MuH — ana Tpy6 guameTtpom o 40 mm;

— B npeaenax ot 6 go 10 mmH — gna Tpy6 guametpom ot 50 go 110 mm (6 MnH — gna Tpyb gmuamert-
pom 50 MM nntoc 1 MUH Ha KaxAablin NocneayLwWwun auameTp);
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— B npegenax ot 11 go 22 mmH — gna Tpy6 avametpom ot 125 go 225 mm (11 muH — ansa tpy6 ana-
MeTpom 125 MM nnoc 2,5 MUH Ha KaXkabi nocneayroLwnn anameTp).

Tonkko nocrne NcTeveHus ykazaHHOro BpeMeHW OXNaxaeHns paspeLlaeTcsi nepemMeLLeHne CBapeHHbIX Tpyo.

13.8 KoHTponb kavecTBa CBApHOrO LUBa, BbINOMHEHHOIO Ha annapartax py4yHOW CBapku, Heobxogumo
NPOU3BOAUTE BHELLUHMM OCMOTPOM U MO MHOUKATOpPYy CBapKMW, KOTOPbI UHOPMUPYET O 3aBepLueHnn CBa-
POYHOro npouecca.

Ecnu cBapka BbINonHeHa kKa4eCTBEHHO, TO B 3a30pax JOSMKeH ObITh BUAEH pacnnaBneHHbIn maTepuan.

13.9 KayecTBO CBapHOro LIBa, BbIMOMHEHHOIO Ha aBTOMAaTMYECKUX U MONyaBTOMaTUYECKNX CBAPOYHbIX
annapartax, KOHTponMpyeTcs aBToMaTU4eckm n OUKCUPYETCS Ha pacneyaTke KOHTPOSS TEXHONOrnm4eckoro
npovecca, BblAaHHON annapaToMm.

14 WUsroToBneHue cBapHbiX (haCOHHbLIX YacTen

14.1 MNMprmeHeHne cBapHbIX haCOHHbIX YacTeln 13 Tpyd (OTBOAOB, KOMEH, TPOMHMKOB, KPECTOBUH U Nepe-
XOAHbIX TPOWNHMKOB) JOMYCKAETCHA NPW OTCYTCTBMM COOTBETCTBYIOLLUX YACTEN, U3TOTOBIIEHHBIX METOAOM JUTHS.

14.2 ®acoHHble yactu ang Tpy6 u3 MHA, NMBO v MM cnegyeT n3rotoBNATb KOHTAKTHON CTLIKOBOM CBap-
kou, a Tpy6 13 MNBX — rasoBor NpyTKOBOW CBapKOW.

14.3 TexHOnorMsa U3roToBreHUs OTBOAOB, KOMNEH, TPOMHUKOB 1 KpecToBUH Ansa Tpy6 vns MHA, NBA v M1
KOHTaKTHOW CTbIKOBOWM CBApKOW BKIOYAET crieaytowme onepaunm, npuBedeHHble Ha pucyHke 14.1:

— pesky Tpyb Ha 3aroToBKMY;

— OYMCTKY KOHLIOB Tpyb OT 3arpsi3HEeHU 1 TOPLIOBKY;

— cBapky (OTBOOOB U KOMEH);

— OTpe3Ky BepLUMHbI YronbHUKa (415 TPOVMHUKOB U KPECTOBUH);

— CBapKy (TPOMHUKOB U KPECTOBUH).

a) 67°30
T——I— =y
Peaka Ceapka
6)
45°

Pesaka
Peska Ceapka
45°
_____ /A
=1 1
i
45° :
=& 1 X
!
I
Peska | |
i
Caapka Peska Csapka

PucyHok 14.1
a — oTBOAbI U KOJNEHa;
6 — TPOMHUKM;
B — KPECTOBUHbI
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14.4 [Ina n3rotoBrneHnsa hacoHHbIX YacTen KOHTaKTHOM CTbIKOBOW CBapKOW crneayeT NpMMeHNATb crneuvanb-
Hoe obopyaoBaHue 1 npucnocobneHns, obecneymsarroLLme NpaBnUbHOE B3aMMHOE PacnornoXeHne aeTanen.

[ns TopuoBKM cnedyeT MCNonb30BaTh ABYCTOPOHHIOW (pe3y, CHaGXEHHY0 CMEHHbIMW pe3LaMu.

14.5 lMpn M3roToBNEHUN TPOMHUKOB M KPECTOBMH OTpe3aTb BEPLUMHY CBAPEHHOrO YrorbHUKa 1 npusa-
pvBaTb K HeMy TpyOy WUnu cBapuBaTb YroflbHUKW Mexay cobon HeobXoAuMMOo Mnocre MOMHOro OCTbIBaHMSA
npegblayLero CBapHoro Lwsa.

Mpu oTpeske BepLUMHBI YroNbHUKA JIMHUIO pe3a HeobxoaMMo cMmeLlaTtb oT 2 Ao 2,5 MM OT TOYkKu nepe-
CeYeHnst 0celt B CTOPOHY BEPLUMHBI YrofibHUKa (PUCYHOK 14.2) ons KoMneHcaumm ocagkv Tpyo npu onnasne-
HWUM 1 CBapKe.

1 — nuHua pesa;
2 — BepLUMHa yronbHuKa

PucyHok 14.2

14.6 CapHble 0TBOAbI, KaK NpaBuio, OOMKHbI MMETb OT OOHOrO A0 TPex CeKTopoB. Paguyc KpyBU3HbI
CBapHOro 0TBOAA OOIMKEH COCTaBMATb OT OAHOIO A0 NOnyTopa HapyXXHOro AnameTtpa Tpyobl.

14.7 TepexopHble TponHukn ans Tpyd u3 MHA, MBO v Ml u3rotoBNAOT, NpuBaprBas KOHTaKTHOW
CBapKOW K ropsfioBuHE (MOMy4eHHON MeTogoM (DOPMOBAHMS BbITSKKON) OTBETBIIEHME.

OTBeTBNEHME cneayeT NpMBapuUBaTh K rOPrIOBUHE He paHbLUe YeM yepes 8 U nocne ee hopMOBaHMS.

YKkasaHHble nepexoHble TPONHUKN NPUMEHSIOT Npy TeMneparype TpaHcnopTupyemon cpeapl He Bbiwe 30 °C.

14.8 Pa3mepbl haCoHHbIX YacTew, N3rOTOBMNSIEMbIX KOHTAKTHOW CTbIKOBOW cBapkon n3 Tpyo MHA, NBA
n NI, npnBeaeHbl B npunoxeHun E.

14.9 TexHonorva M3roToBfeHNsi OTBOOOB, KOMNEH, TPOMHMKOB U KpecToBWH Ans Tpy6 m3 MNBX rasosomn
NPYTKOBOW CBApKOW BKNOYaET criegyoLline onepauuu:

— pe3ky Tpyb Ha 3aroToBKuY;

— MOAroTOBKY AeTanen nog cBapKy (aHanorM4yHo MOAroTOBKE AeTanen Ond MeTannuyecknx Tpyo)
C yyeTom 12.22;

— rasoByt0 MPYTKOBYIO CBapKy.

14.10 lMpmn oTcyTCTBMM cneumanbHbiX TPeOOBaHMI K UCMbITAHUIO CBapHbIX (DACOHHBIX YacTen pPexvMbl
NX UCMbITAaHWSA OOMMKHbI COOTBETCTBOBATL PEXMMaM UCMbITAaHUSA BCEro Tpydonposoaa.

15 CkneuBaHue Tpy6 us NBX

15.1 Tpy6bl ns MNBX mexay cobor 1 ¢ acoHHbIMU YacTaAMU OOJPKHbI CKnemBaTbCs B pacTpyd. AnuHy
HaxnecTkun KIreeBbIX COeAMHEHWI, a TaKkke NOTPebHOCTb B MaTepuanax ans cknemsaHus Tpyd n gacoHHbIX
aetanen na MNMBX (Ha 100 coeamMHeHun) cnegyeTt NnpyHMMaThL B COOTBETCTBUM € Tabnuuen 15.1.

15.2 [1ns1 nony4eHus KneeBbix coeanHeHni Tpyo ns NBX mexagy cobor n ¢ hacoHHbIMKU YacTaMM crie-
ayeT NPUMEHNATb:

— KIien, He 3anofHsLWme 3a30pbl (Npy pasHOCTM AMaMeTpoB CKrenBaemblx aremMeHToB o 0,1 mm),
C NpeABapuTENbHON KanNMOPOBKOK CKNENBAEMbIX KOHLIOB TPYO;

— 3a30po3anonHsLne knen (NpyM pasHOCTUM OUAMETPOB CKNemBaeMbix anemeHToB o 0,6 mMm), He
TpebyLme npeaBapuTenbHOM KanmbpoBKK KOHLLOB TPyO.
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Tabnwuua 15.1

Pacxop MeTuneHxnopuaa Ans O4NUCTKM Pacxop knes
HapyxHblii opnametp [1nMHa HaXPecTKM, MM 1 06e3KNPUBaHUS COEAVNHEHNIA Ansi COeANHEHMS
Tpybb! dyy, MM C NUTbIMK PacoHHbLIMU
n KT AeTansMu, Kr
16 14 0,20 0,26 0,32
20 16 0,25 0,32 0,40
25 19 0,30 0,40 0,50
32 22 0,40 0,50 0,64
40 26 0,60 0,75 1,00
50 31 0,75 1,00 1,60
63 38 0,95 1,25 2,50
75 44 1,00 1,35 3,30
90 51 1,20 1,60 4,50
110 61 1,45 1,90 6,30

15.3 [1nsa cknenBanuns Tpyd u dpacoHHbIX YacTern us MNBX 6e3 3a3opa Mexay cKnevBaeMbiMy MOBEPXHOC-
TAMW PEKOMEHAYHOTCH CrneaytoLme cocTabl kred (B YacTsix No macce):

a) nepxnopeuHUoBasi cmorna oT 14 go 16, metTunexHxnopug ot 86 go 84;

©) nepxnopsuHunoBasa cmona oT 14 no 16, meTuneHxnopug ot 76 o 72, unknorekcaHoH ot 10 go 12.

Mpu cknenBaHum Tpy6 anametpom G6onee 100 MM, a Takke Npu CKNemBaHun Tpyd pasnuyHbIX guameT-
pOB Mpu noBbilWeHHOW TemnepaType (6onee 25 °C) 1 NOBbIWEHHbLIX CKOPOCTSIX OBWXKEHUsSI BO34yXa B 30HE
MOHTaxa crieflyet npuMeHATb BTOPOW COCTaB Kresl.

15.4 Tpy NpPUroTOBNEHUN KIes, He 3anOfHALWEro 3a3opbl, B MOHTaXHbIX YCNoBMAX 06beMHOoe CooT-
HOLLEHNEe MeTUNeHXopuaa U HeyNmnOTHEHHOW NepXnOPBUHUNOBOM CMOSbI MPUHMMAaETCs paBHbIM 1:1.

15.5 B coctaB 3a30p03anofnHsAoLWero Knes AoMMKHbI BXxoauTb TeTparngpodypaH (pactsoputens MBX),
NONMBMHUINXNOPUAHAs CMOIIa, OKNCb KPEMHUS.

15.6 CknewuBaHue Tpyb 1 bacoHHbIX YacTen n3 NBX cocTouT 13 cneayowmnx onepauui:

— NMOArOTOBKM KOHLIOB TPYO M pacTpyOoB nopg CkriemBaHue;

— CKrneuBaHus, OTBEPXOEeHUA COeaUHEHWUI.

15.7 MoprotoBka KOHLOB Tpy® 1 pacTpyboB AOMmKHa NpegycMaTpuBaTh:

— LIEpPOX0OBATOCTb CKIeMBaeMbIX NMOBEPXHOCTEN U 00Ee3XMPMBAHNE MX OPraHNYeCKUMM pacTBOPUTENS-
MU — Mnpu cknenBaHnm 6e3 3a3opa;

— 0b6e3xmpuBaHnue — npu CKNnemBaHumn ¢ 3a3opom.

15.8 LLlepoxoBaToCTb BHYTPEHHEN MOBEPXHOCTU pacTpyba u HapyXHOW MOBEPXHOCTU KanubpoBaHHOIO
KOHLa TpyObl obecneunBaeTca NpUMEHEHWEM LLNMEOBaNbHOM LLKYPKU C KPYMHOCTbIO abpasvBHOro 3epHa
Ne 10 — Ne 16.

15.9 [Ins 06e3xuprBaHnsa CKIenBaemblx NOBEPXHOCTEN TPYO M DACOHHLIX YacTeln cnegyet NPUMEHSTb
METUINEHXOPUA.

15.10 MNMepepn cknemBaHnem 6e3 3a3opa LOMKHA NPOBEPATLCS MMOTHOCTbL COMPSHKEHUsT AeTanen, B 3a-
BMCUMOCTU OT KOTOPOWN CKNnenBaHue NnpounsBoauTCs OOHUM UMK ABYMS CIOSIMU KNes.

15.11 Mpwu ckneunBaHun 6e3 3a3opa KNnewn cnegyet HaHOCUTL Ha ABe TpeTu rMybuHbl pacTpyba n Ha BCio
ONVHY KannbpoBaHHOrO KOHLA paBHOMEPHBLIM TOHKMM crioeM. lNpu cknemBaHUKM C 3a30poM Knen crnegyet
HaHOCUTb TOHKUM CITOEM Ha pacTpyb v TONCTBIM CMIOEM Ha KOHEL, TpyObl B OCEBOM HanpaBreHuun.

15.12 JIMWHWIA KNew, BbITECHAEMbIN U3 NPOCTPaAHCTBA MeXAy CKNnensaemMbiMyU MOBEPXHOCTAMM, JOIDKEH
HeMe IEHHO yoansTbCs.

15.13 BaHku ¢ kneamu u cocyabl C pacTBOPUTENSAMMU AOMKHbI UMETb FepMETUYHbIE KPbILLKU U NPOOKMU.

15.14 CkneeHHble CTbIKM B TeYeHne 5 MWH He OOIMKHbl NoABepraTtbCs MexaHW4eckum BO3OeNCTBUAM.
CkneeHHble y3nbl 1 NNeTu nepen MOHTaXXOM OOMKHbI BblAEPXKNBATLCA HE MeHee 2 4.

'opaBnuyeckre ucnelTaHusa TpybonpoBoaa crnefyeTt OCyLWEeCTBAATb HE paHee 24 Y4 nocre CKrevBaHus.
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15.15 CknemBaHue Tpyb6 M ¢acoHHbIX 4acTen mn3 MNBX OOMKHO MPOM3BOAUTBHCS MpU Temnepartype
He Hmwxe 6 °C. MecTo, rae BbINOMHATCA KrneesBble paboTbl, JOMKHO ObiTh 3alIMLLEHO OT BeTpa M aTMo-
chepHbIX 0CaaKoB.

15.16 lNpun nponsBoacTee paboT He0OX0AMMO pyKOBOACTBOBATLCA TpeboBaHusamM [10].

15.17 lMNMocne okoH4YaHusi paboT NOMELLEHNst AOMKHbI ObiTb OYULLEHBI OT OTXOAOB MOSIMMEPHbLIX MaTe-
prnanos. OTxodbl MONIMMEPHBLIX MaTeprarnoB criegyeT cobpaTtb ANs NOCneaylLwero nx BbiBo3a C Lenblo yTu-
nmsauumn nnbo 3axopoHEHUS B paspeLLEeHHbIX Arst 9TUX Lenen MmecTtax.

16 MoHTaXx BHYTPEHHUX ceTern BOAOCHAbXeHUs U KaHanusauum

16.1 PaboTbl N0 MOHTaxy TPyO OOMKHbI BbINOMHATECS crneunanbHO OBy4YeHHbIM TEXHUYECKUM nepco-
HamnoM, NMeKLUM COOTBETCTBYIOLLEE YOOCTOBEPEHME U OBNageBLUMM OCODEHHOCTbIO paboThkl U TEXHOMOMM-
el 06paboTkM NoNMMeEpHbIX TPYO.

16.2 byxTbl TpyO, XpaHUBLUMECS WUITN TPAHCMOPTUPOBABLUMECS HA OOBEKT (3aroTOBUTENbHbBIA Y4aCTOK) Npu
Temnepatype Hwke 0 °C, JoskHbl ObITb Mepen packaTkoM BblAEpKaHbl B TeyeHue 24 4 npu Temneparype
He Hwxe 5 °C. B npouecce pasmoTkn OyXT U MOHTaxa TpybonpoBooB HEOHX0AUMO CneamTb, YTOObI MapKu-
poBka Ha Tpybax Haxoamnacb Ha oHoOWN obpasytoLlen noBepxHOCTH Tpybbl. [poknaaky Tpybbl crneayeT BecTn
6e3 HaTdra, cBOOOAHbIE KOHLIbI 3aKpbIBaTh 3arnyLikaMu Bo n3bexaHue nonagaHus rpsisy 1 Mycopa B Tpyoy.

16.3 [o Havana MoHTaxa TpybonpoBogoB HeEOOXOAMMO BbINOMHWUTL Crleaylwue NoaroToBUTENbHbIE
onepauuu:

— oTobpaTb Tpybbl U hacoHHbIE YacTu U3 Yncna, NpoLweawnx BXOAHON KOHTPOrb;

— pa3mMeTuTb TPyOy B COOTBETCTBMM C NMPOEKTOM WS MO MECTY C Y4ETOM MpUNyCcKa Ha MOCHeaYLLYHO
0bpaboTky;

— paspesaTtb TpyOy cornacHo pasMeTKe, He Jornyckasi cMATus Tpyobl n o6pa3oBaHus 3ayceHues. OT-
KNOHEeHWe NI0CKOCTU pe3a He AOSMKHO npeBbiwaTth 5°.

16.4 [o npoBedeHUs MOHTaXHbIX paboT Tpybbl, hacoHHbIE YacTu, apmaTtypa U CpeacTBa KpenneHus
OOIKHbI ObITb NOABEPrHYTLI BXOAHOMY KOHTPOJIHO.

16.5 BxogHoM KOHTpOSb NpefycMaTpyBaET: NPOBEPKY HanM4uusi CONpoBOAMTENbHOM AOKYMEHTALMK, BKITO-
Yyasi TMrMeHnYecKkun ceptudmkaT; ocMOTp TpyD 1 geTanen Ha NpeaMeT HanMyms TPELLMH, CKOMOB U ApYyruxX Me-
XaHUYECKMX NOBPEXAEHUN TPYO; BbIGOPOYHbIN KOHTPOSb HAPYKHOTO ANaMeTpa U TONLLMHBI CTEHOK TPYO.

16.6 TpyObl OMKHBI UMETH MapKMpoBKy, cooTBeTcTBYtoLWY0 THIMA. Ha noBepxHoCTM Tpyb He OOMMKHO
ObITb MEXAHWYECKNX NMOBPEXOEHUN 1 3a5TOMOB.

16.7 CpepncTBa kpenneHusi TpyObl JOIMKHBI MMETb NMOBEPXHOCTb, UCKIOYaIOLLYH0 BO3MOXHOCTb MEXaHu-
Yyeckoro nospexaeHust Tpyb. KpenneHus He JOMKHbI MMETb OCTPbIX KPOMOK U 3ayCeHul,

16.8 Mepep npoknagkon Tpyb B nomeLLeHnn HeobXxoanUMo yCTaHOBUTL CPEACTBA KpenseHusl, 3aKOHUYNTb
BCE 3JIEKTPOra3ocBapoyHble paboTbl, a NPy OTKPLITOM NpoKnagke Tpyd — 1 oTAenoYHble paboTbl.

16.9 3anopHyto, perynupyoLLyo 1 Bogopa3bopHylo apmaTtypy crieqyeT 3akpennsatb C MOMOLLb0 caMo-
CTOATENbHBIX HEMOABWKHbBIX KPEMNEHWA ONSA YCTpaHeHus nepefadv ycunum Ha TpybonpoBod B mpolecce
aKcnnyaTaumm.

16.10 MoHTax nonumepHbIX TPyOONpPOBOAOB CrieAyeT MpouM3BOAWTb MpY TemnepaTtype Bo3gyxa B Mo-
MeLleHnn He meHee 5 °C.

16.11 Tlpu cbopke cnaHUeBbIX COeAWHEHW TPyOONPOBOAOB 3anpeLlaeTcsi yCTpaHeHue nepekoca
dnaHLeB NyTeM HEpPaBHOMEPHOIO HaTArMBaHuUs OONTOB M YCTpaHEHWE 3a30p0OB Mexay draHuamu npu no-
MOLLM KITMHOBBIX MPOKMaAoK 1 Wwamb.

16.12 Mpu cbopke pe3bboBLIX COEANHEHUI MONUMEPHLIE HAaKUAHbLIE FaKN AOMKHbI ObITb HABEPHYTHLI HA
BCIO ANVHY pe3bbbl ranku, Nnpyu 3TOM A0MKHa OblTb cOOMoAeHa COOCHOCTb METANNUYECKUX U MONTUMEPHbIX
aetanen. NoBepxHOCTb pe3bbbl MeTaNNMYeckon getanu omkHa ObiTb POBHON, YNCTOM 1 6e3 3ayceHLEB.

16.13 3aTskKy HaKMOHbIX raek criegyeT Npou3BoanTL cneuunanbHbiMy Kntodamu. MNMpumeHeHne ra3oBbix
KMoyewn He JonycKkaeTcs.

16.14 Yncno coeamHeHn NONMMEPHbIX TPYD AOIMKHO OblTe MUHUMAaMbHbLIM.

16.15 Mpun nopgknoyeHun BOOOPa30OpPHLIX YCTPOMCTB HeAoMycTMMa YyKrnagka MonumepHbIX Tpyo no
npsiMon. TpyObl 4OMKHBI MPOKNaAbIBaTbCs C HEOOMbLLIMM 3anacoM AN BO3MOXHOCTW KOMMNEHCaUMmn nx TeM-
nepaTypHOro yanMHeHus.

16.16 Mpu BbLINOMHEHMM NOBOPOTOB BOAOMPOBOAA MUHMMArbHLIN paguyc M3rnba gormkeH OblTb paBeH
ansa Tpyb M3 cLUMTOro nonmaTtuneHa BbiCokon nnotHocTu (M3BI1), CLUMTOro NonMaTuneHa cpeaHen nNIoTHO-
ctn (M3CM), Tpyd wn3 MHA, MBLO nsaTu HapyxHbIM guametpam Tpybbl; onsa Tpy6 MM — cemu HapyXHbIM
anameTpam TpyObl.
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16.17 lNpn MOHTaxe cMCTEM BOOOCHAOXEHUS U Npoknagke nonmmepHbIX Tpyb B waxTtax u 6oposgax
OTBETBMEHMUS HE JOIMKHbI OrpaHUYMBaTh ABMXKEHUSA Tpy6.

16.18 lNpu nepeceyeHUN CTPOUTENbHBLIX KOHCTPYKUWMA MOMMMeEpHble TpyObl criedyeT npoknagbiBaTb
B rMrb3ax U3 HEropyYnx MaTepuarnos.

3as3op mexay TpybonpoBOAOM U MMMb30N JOMKEH OblTb HE MeHee 5 MM.

Kpas rmnb3 gomkHbl OblTb HA OOHOM YPOBHE C MOBEPXHOCTSIMU CTEH, NEePEeropofok M MOTONKOB, HO Ha
30 MM BbILLIE MOBEPXHOCTM YUCTOrO nona.

3agernky 3a30poB U OTBEPCTUI B MecTax Npoknaaku Tpyd cnegyeT npegycMaTpuBaTh HEFOPHYMMU Ma-
Tepuanamu.

16.19 Mexgy nonumepHbIMU TpyOonpoBogamMu ropsivyen n XonoaHOW BOAbl PpacCTOSIHUE B CBETY AOIMKHO
ObITb HE MeHee 25 MM (C y4eTOM TonWMHbI Tennousonsumm). MNpu nepeceyveHnn TpybonpoBoaoOB paccTosi-
HMe MeXay HUMKU LOIMKHO ObiTb He MeHee 30 mm. TpybonpoBoabl XONoAHOM BoAbl CnedyeT npoknaabiBaTth
HKe TpybonpoBOaOB ropsiyero BOOOCHAGXEHMS U OTOMSEHMS.

16.20 TpybonpoBoAbl CUCTEM ropsiYero BOAOCHabXeHMs crieqyeT TENNOU30nMpoBaTh B COOTBETCTBUM
C NpoekToM n TpeboBaHusmu CHull 2.04.14.

TpybonpoBoAbl CUCTEM XOTOOHOIO BOOCHADXEHUSA creayeT U3onupoBaTb OT BbiNageHUss KoHAeHcaTa
Ha MX noBepxHocTu. MNMoaBoakM K BOAOPa3boOpHLIM YCTPOMCTBAM M MOKBAPTUPHbIE PA3BOAKM MOCIE CTOSIKOB,
a Takke TpyObl, NPONoXeHHbIE B rodopnpoBaHHOM hyTnsipe, AOMYCKAETCs HE N30NMPOBaTh.

16.21 lMpn MOHTaxe cMcTeEM ObITOBOW KaHanmMsaumm npu COeAUHEHWU MafKux KOHLIOB YyryHHbIX AeTa-
nen ¢ NoNMMepHbIMKM TpydamMmn nnmn rnagkoro KoHua nofiMMepHOn TpyObl C YyryHHbIM pacTpybom Ha ynnoT-
HUTENbHOM KOrblLie crnefyeT UCMOMb30oBaTh YYryHHble getany 6e3 HanmbIBOB M pakoBWMH Ha paboymnx no-
BEPXHOCTSIX.

16.22 KoHonaTkM M YeKaHKU npu 3afenke CTbIKOB Mpsabio U LEeMEHTHbIM pacTBOPOM [OSDKHbI UMETb
rmagkyto MOBEPXHOCTb U CKPYrMeHHbIe KpOMKU. B npouecce paboTbl HE JOIMKHBI HAHOCUTLCSA yaapbl MO MNo-
nMmepHbIM AeTansam 1 (paCcoHHbIM YacTAM.

16.23 lNMpun ycTaHOBKE CAHUTAPHO-TEXHUYECKMX KabMH HA MEXAY3TaXKHbIE NEPEKPLITUA MONMMEPHLIE Ka-
Hanu3aunoHHble TPYObl AOIMKHBI COEQUHATLCA MeXay coboin Npyu CTPOrom cobntogeHUN COOCHOCTU CTOSIKOB.
CoeanHeHve MexayaTaxHbIX BCTABOK crieqyeT OCYLeCTBNATb C MOMOLbIO YNNOTHUTENbHbLIX KOMeLl.

CoeavHeHVe kaHanM3aunoHHbIX TPyO M hacoHHbIX YacTel cnegyeT NpousBoauTb C MCMOMNb30BaHMEM
NPUCNOCOBNEHNN TUNa LEMHbIX KMYen C 3aXMMHbIMW YCTPOMNCTBAMU, CHAGXEHHbIMU PE3NHOBBLIMU MPO-
Knagkamu, obecneymBatoLLMMN COXPAHHOCTb M NIIaBHOE NepeMeLleHne NoNMMeEpPHbIX AeTanemn.

16.24 [Ins MoHTaxa nonuMepHbIX CU(OHOB, MEPErMBOB U BbIMYCKOB CrieAyeT MPUMEHATb TOpLOBble
N HaKUAHbIE KIOYM.

16.25 MoHTax BOOOCTOYHbIX cTosikoB 13 Tpyb MHL 1 MNBX cnegyet nponsBognTh MO CXEME «CHU3Y BBEPX».

16.26 PaccTtaBneHHble Mo BbICOTE 30aHUSA B HAKITOHHOM MOJTOXEHUN TPYObl JOMKHbBI ONUPAaTbCs Ha chne-
umManbHble NOAKNAaAKN UNN MEXOY3aTaXHble nepekpbiTus. BctaBnaTe TpyObl B pacTpybbl 4O MX COEAMHEHMS
He criegyer.

16.27 CnepyeT npegycmatpumBaTh XXECTKOE M MPOYHOE KpensieHne caHuTapHbiX NpMbopoB, NPUEMHUKOB
ObITOBBIX CTOYHbIX BOA, @ TaKKe BOOOCTOYHbIX BOPOHOK K CTPOUTENBHBIM KOHCTPYKLMSM.

16.28 CknewuBaHue rnagkmx kKoHuoB Tpyo u3 MNMBX (pucyHok 16.1) ¢ pacTpybamu, nMeroLwmmMm xenobku
nog, ynioTHUTENbHbIE KOMbLA, AOMNYCKAeTCHA TOMbKO MPU UCMNOMNb30BaHUM 3a30p03anofiHAWUX Knees (Ha
NMOBEPXHOCTb xerobka knen He HaHocutcd). CknevBaHMe KOHUOB Tpyb C rmagkumu pactpybamu cnegyet
NPOV3BOAUTbL C MOMOLLLIO KNEEB, 3aMOSTHAOLWNX U HE 3aMOSHALWNX 3a30pbl MEXAY NOBEPXHOCTAMU coeau-
HAEMbIX 3NTIEMEHTOB.

16.29 CoeamHeHne cBapHbIX pa3BogoK C KaHanM3aLMOHHbIMU CTOSIKaMy, a Takke COeAMHEHue pasBo-
AOK mexay cobow cnegyeT NpoM3BOAWTbL Ha pacTpybe ¢ YNNOTHUTENBHBIM KOJbLIOM.

Mpu coeguHeHnn pas3BogoK Mexay cobow JonyckaeTcs NpUMeHeHne AByXpacTpybHbIX MydT, Npu 3TOM
My Tbl HEOOXOAMMO 3aKpennaTb.

16.30 Bbinyckn yHUTa30B cnegyeT COeANHATb C MONMMMEPHBIMU KaHanNM3aunoHHbIMy Tpybamu coeanHu-
TenbHbIMK NaTpybkaMy C pe3MHOBLIMW MaHXeTaMu.

16.31 Mmagkne KOHUbl YYryHHbIX M34enun (BbIMyCKM TpanoB, BOAOCTOYHbIE BOPOHKM WU T.N.) cnegyet
COEOVHSTb C MONIMMEPHbIMU TpybamMmn CoeaUHUTENBHBLIMW PacTPyOHbIMK NaTpybkamu ¢ yNioTHUTEMNbHBIMM
KonbLamu ¢ nocnenyoLw MM 3anosiHeHNEM 3a30pa PacTBOPOM Ha pPacCLUMPSAIOLLEMCS LIEMEHTE.
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a) 6) B)

A — 3a30p ANna KOMNeHcauuy TEMNePaTypPHbIX YANMHEHNI

1 — rnapkvn KkoHew, TpyGbl; 2 — KoHeL, Tpy6bl ¢ pacTpybowm;
3 — YNMOTHUTENBHOE KOMbLO; 4 — MOHTaXHas MeTka; 5 — KneeBoi LIOB

PucyHok 16.1 — CoeaunHeHue Tpy6 us MNBX:
a  — C ynnoTHUTeNbHbLIMU KOMNbLIAMW;
6, B — KneeBsoe coefijuHeHne

16.32 Mapgkue koHubl Tpyd u3 MBI, MHA, MM, NBX ¢ pactpybom 4YyryHHOW KaHanu3aunmoHHON TPYObI
TOro XXe AnameTpa crnegyeT COeAHsSTb C NPUMEHEHUEM YNIIOTHUTENbBHOMO Komnbla C NocneayrLmm 3anon-
HeHuem pacTpyba pacTBOPOM Ha PacCLUUPSIOLLEMCH LIeMEHTE.

Mpn oTcyTCTBUM KOMEL, 4OMYCKaeTCsl MPMMEHEHNE COEAMHEHUIN C 3a4eriKon pacTpyda NMpOCMOSIEHHOWM
Npsiabi0 1M PacTBOPOM PACLUMPSAIOLLErOCH LIEeMeHTa, Npyv 3TOM BHYTPb KOHLUA MOMMMeEpPHOW TpyObl creayet
3anpeccoBaTb B HarpeToM COCTOSIHUU OTPE30K CTanbHOW TPYObl.

HapyxHyto noBepxHocTb Tpyb m3 MNMBX Ha gnvHe pacTpyba HagnexuT oduwaTtb pacTBOpPUTENEM, MO-
KpblBaTb CoOeM Kresi 1 obcbinaTb NeckoM, a noBepxHocTb Aetanen u3 MNBA, MHA v M1 cnegyet onnaenaTe,
rocrne 4ero Takke NoKpbiBaTb MECKOM.

16.33 lNonumepHyo TpyOy C KepamMU4eCcKOon KaHanu3aLMOoHHOW Tpybow Toro ke AnameTpa HagnexuT
COeMHATb pacTpyOHOWN BCTaBKOW C OTOYPTOBaHHbLIM IMaAKnM KOHUOM. PacTpybHyto wenb criegyeT 3agenbl-
BaTb NbHAHOW NpsiablO, NPONUTaHHOW pacTBOpPOM nonuusobyTtuneHa B 6eH3nHe (cooTHoweHue 1:1) ¢ no-
cnegyloLwmnm 3anonHeHneM 3asopa pacTBOPOM Ha PacLUMPSOLLIEMCS LeMEHTe.

16.34 lNonumepHble OTBOAHbIE TPYObl HAPYXHbLIM AnameTpomM 40 MM OT CMEOHOB YMbIBarIbHUKOB, MOEK
M BaHH K CETU BHYTPEeHHEeN KaHanu3auum anameTtpom 50 MM crnefyeT NpUCcOeanHATL C NOMOLLBIO nepexoaa
50x40 MM U NepexofHON BTYNKWN.

16.35 KaHanusaunoHHbIe CTOSIKWM, CMOHTUPOBAHHbIE B CaHUTAPHO-TEXHUYECKMX KabuHax, cregyeTt co-
€0VHSATb MEXAY3TaXHOW BCTABKOW, BbIMOSTHEHHOW B BUAE OTpE3Ka NONMMEPHON KaHann3aunoHHON TpyObl.

16.36 CoeanHeHve NONMMEPHOro BOAOCTOYHOMO CTOsIKa C YYryHHOW BOOOCTOYHOM BOPOHKOW crnefyeT
npegycmatpusaTb Ha NONIMMEPHbIX UMK CTarnbHbIX NEPEeXOAHbIX BTYIKaXx.

CoeavHeHve cTanbHOro natpybka ¢ nonumepHon Tpybor criegyeT BbIMOMHATL C MOMOLLBI KOMMNEHca-
LIMOHHBIX NaTpyOKOB, YNIIOTHAEMbIX KOMbLaMMK, a Takke Ha cdrnaHuax C UCMONb30BaHUEM MOSNTMITUITEHOBBIX
BTYIOK Nof donaHLbl nnu naTpyokoB € yTOMLWEHHbIM OypTOM.

B 3aBucumocTn OT BUAa COeAMHEHUSI BOPOHKN CO CTOSKaMU (MPSIMOro UMM C OTCTYNOM) CTanbHble nepe-
XOAHble BTYNK/ crneayeT npegycmMaTpyBaTth NPSAMbIMA UM U3OTHYTBIMU C YCTPOMCTBOM A1 MPOYUCTKM CTOSIKa.

16.37 CoepuHeHMe BOLOCTOYHbIX CTOSIKOB CO CTalnbHbIMU OTBOAHLIMM TpybonpoBogamu, npoknagbi-
BaeMbIMW B nofBanax 3gaHui Ans OTKPbITOro BbiMycka A0XAEBbIX BOO HA OTMOCTKY 3[aHus, crieayeT npo-
N3BOANTb, UCNONb3YH praHLeBble COeANHEHUS UMW NepeXoaHble BTYIKU.

16.38 N'mppaBnuyeckoe ucnbiTaHne TpybonpoBoaa crnegyeT NPoBOAMTL MPU MOJNOXUTENBHON TemMnepa-
Type OKpyXaloLLen cpedbl He paHee YeM Yepes 24 4 nocrne BbINOMHEHUS NOCMEeAHEro Kreeeoro CoeanHeHns
W He paHee 4YeM vepes 2 4 rnocne BbINOMHEHWS NOCNeAHero CBapHOro coeAHeHUs.
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16.39 NcnblTaHns cMcTeM BHYTPEHHEN KaHanu3aumm AOSPKHbI BbINOMHATLCA METOAOM MposivBa BOAbI
nyTemM OOHOBPEMEHHOIO OTKPbITUA 75 % CRMBHOW MNU CMbIBHOWM apMaTtypbl CaHUTapHbIX Npubopos, noa-
KIMOYEHHBIX K MPOBEPSIEMOMY Y4YacTKy B TEYEHNE BPEMEHU, HEOOXOOUMOrO Af1s ero ocMoTpa.

BbloepxaBLllen ucnbiTaHMe CYMTAETCA CUCTeMa, €Cn Mpu ee OCMOTpe He OBHapyXeHO Teun vepes
CTEeHKN TpybonpoBOAOB N MeCTa COeMHEHNA.

McnbiTaHnsa oTBOAHbLIX TPyOONPOBOAOB KaHanM3aLumu, MPONIOXKEHHbIX B 3€MS1e UIN NOAMNOSIbHbIX KaHa-
nax, AOJTKHbI BbINOSTHATLCSA A0 UX 3aKpbITUA HaNONMHEeHMEM BOAOW 4O YPOBHSA Mofa nepBoro araxa.

16.40 VcnbiTaHns y4acTKOB CUCTEM KaHanmM3auuu, CKpbIBaeMbIX NMpu nocriegyrolmx pabotax, AOMMKHbI
BbIMOSHATLCS MPONMBOM BOAbI A0 UX 3aKPbITUS C COCTaBIIEHNEM aKTa OCBUAETENbCTBOBAHUS CKPbITbIX paboT.

16.41 M'mapaBnuMyeckne UCMbITaHUSE CUCTEM BHYTPEHHUX BOOOCTOKOB OCYLLECTBMSAOT NyTeM HanonHe-
HUSl X BOZOW Ha BCK BbICOTY CTOSIKOB. McnbITaHUs NpoBOOAT Mocre HapykHOro ocmMoTpa TpybonpoBO4OB
W ycTpaHeHus1 BUAMMbIX AedekToB. CucteMa BOAOCTOKOB CUMTAETCH BblAepXKaBLUel UCMbITaHWe, ecriv no
ncreveHmm 20 MUH MOCNe ee HamnoJIHEHUSI MPU HAPY>XHOM OCMOTpe TpyOOnpoBOAOB He OOHApPY>KEHO Teun
unu gpyrmx AedekToB, a ypoBEHb BOAbI B CTOSIKAX HE MOHU3UIICS.

16.42 WcnbiTaTenbHoe gaBneHue B Hanbonee HWM3KOW TOYKe HamopHOro TpybonpoBoda crnegyeT npu-
HUMaTb paBHbIM ans Tpyd cepum S 20 — 0,38 MMMa, S 12,5 — 0,6 MlMa, S 8,3 — 0,9 MMa, S5 — 1,5 MMMa.

16.43 M'vapaBnunyeckoe UCNbITAaHNE HaMOpPHbIX TPYO crnefyeT Npou3BOoaUTL MOCNe 3anofiHeHUsA Tpybo-
nposoJa BOOOW M NMPOBEPKM OTCYTCTBUSI B HEM BO34yXa, BblAEPXKKOM NoA UCMblTaTeNbHbIM AABNEHUEM He
mMeHee 30 MVH 1 BHELLHUM OCMOTPOM TpybonpoBoaa.

[aBneHve B nepuoa WCMbITaHUA M OcmoTpa TpybonpoBoga crnedyeT noagepXuBatb Ha 3adaHHOM
ypOBHe (C oTkINoHeHneM He 6onee 0,06 MIa). TpybonpoBoa cuMTaeTCA BblAEPKaBLUMM UCMNbITAHWE, ECIN He
OyneT obHapy>KeHO Teun Unu apyrux 4edeKToB.

16.44 3agenky wTpab, KOPoOOB 1 OTBEPCTUIN B MEXKAYITAXKHBLIX MEPEKPLITUSAX CNeayeT BbINOMHATL Mo-
Crne OKOH4YaHusi Bcex paboT Mo MOHTaXy M UCNbITaHUIO TPYOONPOBOAOB.

16.45 lNpomMbiBKa CUCTEM XO3AWCTBEHHO-NMUTLEBOINO BOAOCHAOXEHWs CYMTAeTCs 3aKOHYEHHOW nocne
BbiIXO4a BOAbI, yooBneTsopstowen TpebosaHmam [11]. Nocne 3aBepLueHnss NPOMbIBKM TPYOONPOBOAbLI CUC-
TEM XO3ANCTBEHHO-MUTLEBOINO BOOOCHAOXEHMS AOMMKHbI ObITb NpoaesnHpuUMpoBaHbl B COOTBETCTBUU
C OeNCTBYOLWUMUN TPeBGoBaHUAMMN.

17 NMpoknagka noa3eMHbIX TPy6onpoBoaoB

17.1 3emnsHble paboThbl

17.1.1 3emnsaHble paboTbl criegyeT BbINOMHATL B cOOTBETCTBMU ¢ TpebosaHuamn CHul 3.02.01.

'PYHT B OCHOBaHWM Nog NONMMEpPHbIMU TpyOamu 1 MpUMEHSIEMbIV AN 3aCbINKM He JOIDKEH cogepXaTb
OCTaTKWN KAPNU4a, KaMHS U LLebHS.

17.1.2 MNpun obpaTHON 3acbinke NONMMepHbIX TPyH6oNpoBoaoB Haf BepxoM Tpybonposoaa cnenyet npe-
aycmatpuBaTbh 3alWUTHbLIN cnon TonwmHon 30 CM M3 MAFKOrO MEeCTHOrO rpyHTa, He coaepallero TBepablX
BKITHOYEHNIA.

Mpu 3TOM NPUMEHEHNE PY4YHbIX U MEXAHWYECKMX TPambOBOK HenocpeaCTBEHHO Hag TPybonpoBOAOM
He gonyckaeTcs.

Mpw ycTpoWicTBe 3aLUTHOIO Cosi MecTa COeAMHEHWI TpyOoNpoBoAa crieQyeT OCTaBNsATh He3aChINaHHbLIMU.

B 3MMHee Bpemsi yCTPOMCTBO 3aLLMTHOrO Crosi AOMKHO NPOU3BOAUTLCA HE3AMEP3LUUM FPYHTOM.

17.2 MoOHTaXHble paboTbl

17.2.1 MNepepg yknagkoun Tpy6sl uz MHA, MBAO, MMM, NMBX gomkHbl noaBepratbcs TWwaTensHOMY OCMOTPY
C Lenblo 0OHapYyXeHUs1 TPEeLLMH, NMOAPE30B, PUCOK N OAPYrMX MEXaHUYEeCKUX NOBPeXAeHUn rnybuHon bonee
5 % TOMNLWMHbI CTEHKM.

Mpn obHapyxeHun gedeKkToB Tpybbl oTOpakoBbiBatoTCA. OBaNbHOCTL NMOSIMMEPHbIX TPYD Npu yknagke
KaHann3aunoHHbIX ceTel He formkHa npesbiwatb 0,024 gnameTpa TpyobI.

17.2.2 Konn4yecTBo packnaabiBaeMbiX BAOMb TPAHLLEN TPYD AOIMKHO onpeaensiteCs CMEHHOW BbIpabOoTKOW.

B 3umHuMIA nepuopg npu TemnepaType Bo3gyxa Huke 0 °C moHTax Tpybonposogos 13 111 u MNBX cnegy-
€T nponsBoauTb B TpaHwee. MoHTax BogonposogoB u3 M1 n MNBX Tpy6 (Bkntoyasa cbopky coeanHeHU Ha
YNIOTHUTENbHbIX KOMbLAxX) criegyeT Npou3BoanTb Npu TeMnepaType Bo3gyxa He Huke muHyc 10 °C.

17.2.3 MoHTax nonMMepHbIX BOAOMNPOBOLAOB B MPOLECCE COBMELLEHHOW NPOKMAaAKN cnegyeT npou3Bo-
OVTb MOCMNEe OKOHYaHWSI MOHTaXHbIX M U30MSAUUOHHBIX paboT cTanbHbIX TpybonpoBoaoB TennocHabXeHus,
ropsiyero BoOOCHabXXeHUs1 U anekTpokabenen, NpoknaabiBaeMbIX B IPYHTE, TYHHENSIX UK KaHanax.
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17.2.4 CBapeHHble Nnn CKINeeHHble NNeTn copacbiBaTb B TPAHLLEK HE JOMYCKaeTCs.

17.2.5 CoeauHeHuna (cBapka, ckneuBaHue, Ha YNMNOTHUTENbHbIX Komblax) Tpy® B TpaHwlee crneayet
Npov3BOAUTL METOAOM HapaLluBaHWSI.

CoeanHeHne HanopHbIX pacTpybHbix Tpyd u3 NBX pekomeHayeTcs BbINOMHATL B TpaHLlee No cnegyto-
e TEXHOIIOTUN:

— O4YMCTKa OT Ips3n U Macer rnagkoro KoHUa ogHon TpyObl 1 pactpyba apyrow;

— HaHecCeHVe Ha rnagkom KoHLue TpyObl KapaHAalloM WNM Mernom MeTku, obGo3Havatowen rnyouHy
BOBWUIraHUs KOHUA TpYObI B pacTpyb;

— yCTaHOBKa NpOdUIIBHOTO YNITOTHUTENBHOTO KOJbLA B KAHaBKy pacTpyba;

— CMa3Ka rnagkoro KoHua Tpybbl 1 YNNOTHUTENBHOMO KonbLa B pacTpybe (4ns CMasky MOXHO UCMOSb-
30BaTh XXMAKOE MbIJIO UMW MbISIbHbIV PacTBOP);

— BABUraHve rmagkoro KoHua B pactpyb 40 MeTKu.

C6opky pacTpybHbix coeauHeHun Tpyb u3 MNBX gnametpom o 110 MM pekomeHOyeTcs OCyLlecTBNSATb
Bpy4Hyto. [Ins Tpy6 6onbLuero aguameTpa HeobXxoaNMO UCTIONb30BaTh HATSPKHbIE MOHTaXHbIE NMPUCNOCOBEHS.

17.2.6 [Ona ymMeHbLUEHUA HanpsbkeHWr B HamopHOM TpybonpoBoae, Bbl3biBAEMbIX TemMrepaTypHbIMU
n3mMeHeHnsiMu (B criydae yknagku npu Temnepartypax 6onee 10 °C), cnegyeT npegycmatpuBaThb:

— yKnagky TpybonpoBoaa «3MenKomn»;

— 3anonHeHne TpybonpoBoaa XoNo4HON BOAOW Nepe 3achINKOMW;

— 3achbInKy TpybonpoBoaa B Hanbornee XonogHoe BPeMsi CYTOK.

17.2.7 MoHTax y3rnoB B koroguax AOIPKEH NpOU3BOAMNTBCS OAHOBPEMEHHO C MpOoKnagkon Tpybonposoaa.

MpucoeanHenne nonMmepHoro Tpybonposoga k draHuam, npeaBapuTeNibHO YCTAHOBMEHHBIM M Mpu-
KpenmneHHbIM K OHWLLY UM CTeHKaM Koroua, MeTannmyeckmx hacoHHbIX YacTen u apmaTtypbl (6e3 3aTsxku
6onToB), cnegyeT NPOM3BOAMTL Neper, 3acbhIinNKon 3aLLMTHOrO Criosl.

OkoHuaTenbHas 3aTsPkka 00NTOB NPOM3BOANTCS HEMNOCPEACTBEHHO Nepes rmapaBinyeckuM UCMbITaHUEM.

17.2.8 lMepen yknaakon NOMMEPHOro KaHanmnsauMoHHOro TpybonpoBoaa AHO TpaHLIEeW OOMKHO ObITb
CMMaHNpoBaHO MO YKMOHY. TpybonpoBoa, YNOXEHHbIA Ha LHO TpaHLLEeW, OOPKEH BblpaBHMBATLCS MO OCU
(B BEPTUKANbHOM NIIOCKOCTM) U 3aKPENNATLCA NyTeM MOAOMBKM M NOACLINKA FPYHTOM C NOCregyrowmM y-
NOTHEHNEM.

17.3 VcnbiTaHne HapyxHbIX CceTelr BOAOCHabXeHNA 1 kaHanusaumm criegyeT BeinonHaTb no CHwulM 3.05.04.

18 TpaHcnopTUpOBaHMe U XpaHeHUe NONIMMEPHbIX TPYO

18.1 MonumepHble TPYObl U haCOHHbIE YacTW AOMKHbI TPAHCNOPTMPOBATLCA U XPaHUTLCS B COOTBETCT-
BumM ¢ TpebosaHuammn THIA Ha nx nsrotosneHue.

B ycnoBusix cTpoMTENbHOM NoWanky Tpyobl LOMKHBI XPaHUTLCA B TEHW WK NOL, HABECOM (TEHTOM)
B rOPM3OHTanbHOM MOJIOXEHWUN UNN YKNaabIBaTbCs B WTabenu.

XpaHuUTb NonumepHble TpyObl N haCOHHbIE YacTW B 3aKpbITOM MOMELLEHUN cnedyeT He bnuke 1 m oT
HarpeBaTenbHbIX NPUBOPOB.

18.2 MonumepHble TPYObl M bacoHHble YacTn Heobxoammo obeperaTb OT MeXaHWYECKMX Harpy3ok
n yoapoB. MNoBepxHOCTU NonNMMepHbIX Tpyd HeobxoanumMo obeperate OT HAHECEHWS LiapanmuH.

18.3 Npun nepeBo3ke Tpyd anvHon 6onee 8 M AnMHa CBELUMBAOLMXCA C Ky30Ba MaLUWHbI UK npuuena
KOHLLOB TpyD He gormkHa npeBbiwatb 1,5 M.

18.4 Yanbl TpybonpoBoAa HagnexuT OCTaBNsAiTb HA 06bEKTbl CTPOUTENBLCTBA, Kak NpaBusio, B KOHTEN-
Hepax, B KOTOpPbIX AeTanu TpybonpoBoaoB AOMKHbI ObITh 3aKpeneHsbl.

18.5 TpaHcnopTupoBka, norpyska u pasrpyska Tpyod ns NHL, kak npaBuno, NPoM3BOAUTCS Npu TeMnepaType
Hapy>HOro Bosayxa He Hwke muHyc 20 °C; Tpy6 u3 MNBL, — muHyc 30 °C, a Tpy6 13 MNBX u MM — muHyc 10 °C.
Tak kak Tpyobl u3 MBX u MM MMEOT NOBbLILLEHHYHO XPYNKOCTb MPY OTpULIATENbHBIX TEMMNepaTypax, X TpaHcnop-
TUpOBaHWe npu TemnepaType Ao MuHyc 20 °C gonyckaeTcs Npy UCNoNb30BaHUM NMaKeTOB UIMU APYrMX YCTPOWCTB,
obecneymBaroLLMX MKCaLmo TPYD, a Takke Npu NPUHSATUN 0COBLIX Mep NPeaoCTOPOXHOCTW.

18.6 MonumepHble TpyObl U TpybO3aroToBKW, JOCTaBMseMble Ha OOBLEKT B 3MMHee Bpems, nepepn ux
NPYMEHEHNEM B 30aHUAX OOSKHbI ObiTb NMpeaBapuTenbHO BblAEPXaHbI MPU MOMOXUTENBHON TeMnepaTtype
He MeHee 2 u.

18.7 TNpwn norpy3o4HO-pa3rpy3oyHbiX paboTax, TpaHCNOPTUPOBAHMU U XpaHeEHUN Tpyb nx HeobGxogumo
obeperaTb OT MEXaHWNYECKUX NMOBPEXAEHUN.

3anpelyaeTcs cbpacbiBaTb TpyObl B ByxTax unm otaenbHble TpyObl C TPAHCNOPTHBIX cpeacTs. Mpu pas-
rpy3Ke 3anpeLuaeTcsi NPUMEHATb MeTanIMYyeckue Tpochl 1 3axBaTbl 6€3 aMOPTM3MPYHOLLUX NPOKMaAoK.
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MpunoxeHue A
(cnpaBo4Hoe)

MepeyeHb gencteyrowmnx THMNA
Ha nonuMepHbIe TPYObl U hacoHHbIe YacTu

CTB 1284-2001 Yactn ¢acoHHble M3 MONMaTUIIEHa AN BHYTPEHHUX CUCTEM KaHanusauum 3gaHuin.
TexHudeckme ycnosusi

CTB 1293-2001 Tpybbl nonumepHble NS CUCTEM OTOMMEHUS U ropayero BogocHabxeHus. TexHude-
CKue ycrnosus

CTBb EH 1401-1-2005 Tpy6onpoBoapbl niacTMaccoBble Afi 6e3HanopHOro NoA3eMHOro ApeHaxa 1 Ka-
Hanusauuu. MNonusuHUNxnopua HennactuduumnposaHHeii (PVC-U). YacTb 1. TexHnyeckue ycnosus Ha Tpy-
Obl, YacTV PaCoOHHbIE K HAM U MaTepuvarbl Ans MOHTaxa TpybonpoBoaoB

CTB EH 1452-2-2005 Tpyb6onpoBoabl niacTMaccoBble Ans BogocHabxeHus. onuBmHuMnxnopug He-
nnactndpuumpoaHHbii (PVC-U).YacTtb 2. Tpybhl

CTb EH 1452-3-2005 TpybonpoBogbl nnactmaccoBble ANnsl BoAoCHabxeHusi. [onMBuHUnxnopug He-
nnactuduumnpoBaHHbei (PVC-U). Yacte 3. Yactu dhacoHHble

FOCT 18599-2001 Tpy6Gbl HAanNopHbIe M3 NONMaTUIEHa. TexHUYeCcKMe yCroBus

FOCT 22689.0-89 Tpy6bl NONM3TUIEHOBbIE KAHANM3ALNOHHbIE 1 (DACOHHBLIE YacTh K HUM. ObLwme Tex-
HUYECKME YCIoBUSsI

FOCT 22689.1-89 TpyOGbl NONM3TUNEHOBbBIE KaHANN3aUMOHHbIE 1 PACOHHbIE YacTh K HAM. CopTameHT

FOCT 22689.2-89 Tpy6Gbl NONM3TUNEHOBbIE KaHANM3aUMOHHbIE U (DACOHHbIE YacTh K HUM. KOHCTpyKUmMS

TY PBb 600012297.337-2003 CoeguHeHus Hepa3beMHble A1 HanopHbIX Tpyo

TY PB 600012297.341-2003 [eTtanu coeguHuTernbHble C 3aknagHbIMWM HarpesaTenamMu ng Hanop-
HbIX TPYO

TY PB 600012297.350-2003 [eTanu coeguHUTENbHbIE U3 MOMMATUIIEHA W Y3nbl Asi HAMOPHbLIX TPYO

TY Pb 101475891.384-2004 Tpy6bl 13 HennacTuduUMpOBaHHOrO NOMMBUHWIXIOPMAA U (hacoBaHHbIe
YacTU K HAM ONS BHYTPEHHUX CUCTEM KaHanu3sauuun sgaHui

TY PB 101475891.385-2004 Tpy6bl 13 HennacTuduULMpOBaHHOrO NOMMBUHWUMXNOPMAA U bacoBaHHbIe
YacTU K HAM ONns HapyXXHbIX CUCTEM KaHanusaumm

TY Pb 101475891.386-2004 TpyGbl HamopHble U3 HennactuduuMpoBaHHOIO MNOMNMBUHMMXNOPMAA
1 pacoBaHHbIe YacTu K HUM

TY BY 300491920.404-2005 [etanu coeguHUTENbHbLIE N3 MONMUITUNEHA CBapHbIe ANA HanopHbIX TPy-
donposoaoB

TY BY 300491920.409-2005 Tpy6bl ApeHaxkHble rothpUpOBaHHbIE C 3aLUUTHO-PUNBTPYIOLLMM MOKPLITUEM

TY 2248-050-00284581-2002 Tpy6bl 1 dhacoHHble YacTu M3 BrokcononMMepa nponuneHa ons cuctem
HapYy>XHOW KaHanusawuuu

TY 2248-032-00284581-98 TpyObl HANOPHbIE Y COEAMHUTENBHBIE AeTann K HAM U3 COMONIMMEPOB MpPOo-
nuneHa 4nsg CUCTEM XONOLHOMO U ropsvyero BoOOCHabXeHUs1 M OTONNEHNs

UsBeweHne 06 nsmeHerHmm Ne 1

MsBeweHne 06 nameHerHmm Ne 2

M3BeLleHne 06 nameHeHmm Ne 3

M3BeLweHne 06 nameHeHum Ne 4

TY 2248-043-00284581-2000 TpyGbl 1 haCoHHblIE U3OENUA U3 NONUMPONUIIEHa CTOWKME K BbICOKUM
TemnepaTypam AN BHYTPEHHeEWN kaHanusauuu

M3BelleHne 06 nameHeHmm Ne 1

W3BeweHne 06 nameHeHmmn Ne 2

TY 2248-058-00284581-2003 TpyObl 1 (paCcOHHbIE YaCTX U3 NONUITUMEHA ANA CUCTEM HAPY>KHOW Ka-
Hanusauumu

TY 3763-061-00284581-2003 KnanaHbl 3anopHble N3 CONONMMEPOB NMponuieHa ans CUCTeEM XOJTOAHO-
ro n ropsi4ero BogocHabXeHns 1 OTOMNeHnst
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Mpunoxexue b
(cnpaBo4Hoe)

TKI 45-4.01-29-2006

Pasmepbl Tpy6, npuMeHsaeMbIX Ans ceTern BoAOCHabXeHus
M KaHanusaumm

Ta6nuua B.1 — HoMMHanbHbIA HapyXXHbIM AMamMeTp U pacyeTHasi Macca TPY6G HanopHbIX U3 NONMU3TUIEHa
no MOCT 18599

HomMuHanbHbI

PacueTHas macca 1 m Tpy®6, kr

HaPYKHbI/ SDR41 | SDR26 | SDR21 | SDR17,6 | SDR17 | SDR13,6 | SDR11 | SDR9 SDR 6
AVAMETP TPYS, MM | g 50 S125 S 10 $8.3 S8 $6,3 S5 S 4 S25
10 — — — — — — — — 0,052
12 — — — — — — — — 0,065
16 — — — — — — 0,092 0,092 0,116
20 — — — — — — 0,118 0,134 0,182
25 — — — 0,151 — 0,151 0,172 0,201 0,280
32 — — 0,197 0,197 0,197 0,233 0,280 0,329 0,459
40 — 0,249 0,249 0,286 0,297 0,358 0,432 0,511 0,713
50 — 0,315 0,376 0,443 0,456 0,552 0,669 0,798 1,10
63 0,401 0,497 0,582 0,691 0,724 0,885 1,06 1,27 1,75
75 0,480 0,678 0,831 0,981 1,02 1,25 1,49 1,79 2,48
90 0,643 0,982 1,19 1,42 1,48 1,80 2,15 2,59 3,58
110 0,946 1,44 1,78 2,09 2,19 2,66 3,20 3,84 5,34
125 1,24 1,87 2,29 2,69 2,81 3,42 4,16 4,96 6,90
140 1,55 2,35 2,89 3,39 3,52 4,29 5,19 6,24 —
160 2,01 3,08 3,77 4,41 4,60 5,61 6,79 8,13 —
180 2,50 3,85 4,73 5,57 5,83 7,10 8,59 10,3 —
200 3,09 4,77 5,88 6,92 7,18 8,75 10,6 12,7 —
225 3,91 5,98 7,45 8,74 9,12 11,1 13,4 16,1 —
250 4,89 7,43 9,10 10,8 11,2 13,7 16,5 19,8 —
280 6,09 9,29 115 13,5 14,0 17,1 20,7 24,9 —
315 7,63 11,8 14,5 17,1 17,8 21,7 26,2 31,5 —
355 9,74 14,9 18,4 21,6 22,6 27,5 33,3 40,0 —
400 12,3 18,9 23,4 27,5 28,6 34,9 42,3 50,7 —
450 15,6 23,9 29,6 34,8 36,3 44,2 53,6 64,2 —
500 19,3 29,5 36,5 42,9 44.8 54,7 66,1 79,2 —
560 24,1 37,1 45,8 53,7 56,1 68,5 82,8 — —
630 30,5 47,0 57,8 68,1 71,2 86,6 104,8 — —
710 38,8 59,7 73,6 86,4 90,3 110,0 — — —
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TKI 45-4.01-29-2006

OkoH4aHue Tabnuubl 6.1

HoMyHaNbHbBINA PacueTHas macca 1 m Tpy6, Kkr
HapYXHbli SDR41 | SDR26 | SDR21 | SDR17,6 | SDR17 | SDR13,6 | SDR 11 SDR 9 SDR 6
AvameTp Tpy6, MM | g 5 S12,5 S 10 $8,3 S8 $6,3 S5 sS4 S2,5
800 49,3 75,6 93,3 109,7 114,5 139,7 — — —
900 62,1 95,7 118,1 138,9 144,7 — — — —
1000 76,9 118,1 145,9 171,3 178,9 — — — —
1200 110,8 170,1 209,8 — — — — — —

lpumeyaHue — Macca 1 m Tpyb paccuutaHa npv cpegHen NNoTHOCTU nonuatuneHa 950 kr/m® ¢ Yy4YE€TOM MOJIOBMHbI JOMYCKOB Ha
TOMLUMHY CTEHKN U CPEAHUIN HapyXXHbIN anameTp. Mpy M3rotoBneHnn Tpyo M3 NonuaTUneHa NroTHOCTbIO p, OTMYaloLWencst ot
950 kr/mM°, JaHHble TabnuLbl YMHOXAIOT Ha koathduumeHT K = p/950.

Tabnuua B.2 — HoMuMHanbHbIN HapyXHbIA AUamMeTp M pacyeTHas Macca TPYO HamoOpHbIX M3 CLUMTOrO

naBN no CTb 1293

HomuHanbHoe aaBsneHue, Mlla
HoMuHanbHbI
HapyXXHbIN gnameTp 1,25 2,0
Tpy6bl, MM PacueTHas macca PacueTHas macca
TonLwmHa CTeHKN, MM TonwmHa CTEeHKN, MM
1 ™ Tpyb, Kr 1 ™ Tpy6, Kr
10 — — 1,8 0,047
12 — — 1,8 0,059
16 1,8 0,083 2,2 0,098
20 1,9 0,111 2,8 0,153
25 2,3 0,169 3,5 0,238
32 2,9 0,268 4.4 0,382
40 3,7 0,425 55 0,594
50 4,6 0,659 6,9 0,926
63 57 1,030 8,7 1,470
75 6,8 1,450 10,3 2,070
90 8,2 2,100 12,4 2,980
110 10,0 3,000 15,1 4,440
125 11,3 4,000 17,2 5,740

Ta6nuua B.3 — HoMMHanbHbLIA HapyXHbI AuaMeTp M pacyeTHasi Macca TPy6 HamoOpHbIX U3 CLUATOrO

nacn no CTb 1293

HomuHanbHoe nasneHue, MMNa
HoMuHanbHbI
HapyXXHbln AvameTp 1,25 2,0
TpyGbl, MM PacueTHasa macca PacueTHasa macca
TonwuHa CTeHKN, MM TonwmHa CTeHKN, MM
1 ™ Tpyob, Kr 1 ™M Tpy6, Kkr
10 — — 1,8 0,047
12 1,8 0,058 2,0 0,063
16 1,8 0,820 2,7 0,112

36




OkoH4aHue Tabnuubl 6.3

TKI 45-4.01-29-2006

HomuHanbHoe pnaBnenune, Mla
HoMuHanbHbI
HapY>XHbIN gnameTp 1,25 2,0
Tpy6bl, MM PacueTHasa macca PacueTHasa macca
TonwuHa CTeHKN, MM 1 TonwmHa CTeHKN, MM
M TPy, Kr 1 ™ Tpy6, Kr
20 2,3 0,130 3,4 0,176
25 2,8 0,196 4,2 0,272
32 3,6 0,320 54 0,444
40 4,5 0,498 6,7 0,686
50 5,6 0,771 8,4 1,070
63 7,0 1,210 10,5 1,690
75 8,4 1,730 12,5 2,390
90 10,0 2,770 15,0 3,430
110 12,3 3,700 18,4 5,150
125 13,9 4,740 20,9 6,600

Ta6nuua B.4 — Tpy6bl HanopHble U3 HennacTuguLuMpoBaHHoro nonMBuHunxnopupa no CTb EH 1452-2
Pasmepbl B MunnumeTpax

HoMuHanbHas (MUHMManbHas) TOMNLWMHA CTEHKN
Tpy6a cepumn S
HomuHanbHbii S20 S16,7 S16 S12,5 S10 S8 56,3 S5
HapYXHbIN (SDR41) | (SDR34,4) | (SDR33) | (SDR26) | (SDR21) | (SDR17) | (SDR13,6) | (SDR 11)
anametp dy
HomuHanbHoe paenexune PN npu koaddmumneHTe 3anaca npoyHoctn C = 2,5
PN 6 PN 6 PN 8 PN 10 PN 12,5 PN 16 PN 20
(0,6 MMa) | (0,6MMa) | (0,8MMa) | (1,0MMa) | (1,25MMa) | (1,6 MMa) | (2,0 MMa)
12 — — — — — — 1,5
16 — — — — — — 1,5
20 — — — — — 1,5 19
25 _ _ — — 15 1,9 2,3
32 — — 1,5 1,6 1,9 2,4 29
40 — 15 1,6 19 2,4 3,0 3,7
50 15 1,6 2,0 2,4 3,0 3,7 4,6
63 19 2,0 2,5 3,0 3,8 4,7 5,8
75 2,2 2,3 29 3,6 4,5 5,6 6,8
90 2,7 2,8 3,5 4,3 5,4 6,7 8,2
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TKI 45-4.01-29-2006

OkoH4aHue Tabnuubl .4

HomuHanbHas (MMHUManbHas) TonwuHa CTEHKN
Tpy6a cepvmn S
HomuansHbiit S 20 S16,7 S 16 S125 S 10 S8 $6,3 S5
HapyXHbIi (SDR41) | (SDR34,4) | (SDR33) | (SDR26) | (SDR21) | (SDR17) | (SDR13,6) | (SDR 11)
ArameTP t HomuHanbHoe aaenexne PN npu koaddumumeHTe 3anaca npoyHoctn C = 2,0
PN 6 PN 7,5 PN 8 PN 10 PN 12,5 PN 16 PN 20 PN 25
(0,6 MMa) | (0,75MrMa) | (0,8Mra) | (1,0MMa) | (1,25MMa) | (1,6 MMa) | (2,0MMNa) | (2,5MmMa)
110 2,7 3,2 3,4 4,2 53 6,6 8,1 10,0
125 31 3,7 3,9 4.8 6,0 7,4 9,2 11,4
140 3,5 4,1 4,3 5,4 6,7 8,3 10,3 12,77
160 4,0 4,7 4,9 6,2 7,7 9,5 11,8 14,6
180 4,4 53 55 6,9 8,6 10,7 13,3 16,4
200 49 59 6,2 7,7 9,6 11,9 14,7 18,2
225 5,5 6,6 6,9 8,6 10,8 13,4 16,6 —
250 6,2 7,3 7,7 9,6 11,9 14,8 18,4 —
280 6,9 8,2 8,6 10,7 13,4 16,6 20,6 —
315 7,7 9,2 9,7 12,1 15,0 18,7 23,2 —
355 8,7 10,4 10,9 13,6 16,9 211 26,111 —
400 9,8 11,7 12,3 15,3 19,11 23,7 29,4 —
450 11,0 13,2 13,8 17,2 215 26,7 33,1 —
500 12,3 14,6 15,3 19,1 23,9 29,7 36,8 —
560 13,7 16,4 17,2 214 26,7 — — —
630 15,4 18,4 19,3 24,1 30,0 — — —
710 17,4 20,7 21,8 27,2 — — — —
800 19,6 23,3 24,5 30,6 — — — —
900 22,0 26,3 27,6 T — — — —
1000 24,5 29,2 30,6 - — — — —

Ta6nuua B.5 — HoMuHanbHbIA HapyXHbIW OuamMeTp WM pacyeTHas Macca Tpy6 NONMUITUIIEHOBBLIX
KaHanu3auuoHHbIx no NOCT 22689.2

HoMyHaNbHbBINA Tpy6bl n3 MNHA Tpy6bl 13 MNBMA
HapyXHbIM AnameTp PacyeTHas macca PacueTtHasi macca
Tpy6bl, MM TonwmHa CTEeHKN, MM 1 MTpyS, kr TonwmHa CTEeHKN, MM 1 MTpyS, kr
40 2,0 0,228 3,0 0,322
50 3,0 0,423 3,0 0,409
90 3,0 0,782 4,3 1,068
110 3,5 1,117 5,2 1,580
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TKI 45-4.01-29-2006

Ta6bnuua B.6 — Tpy6bl KaHanNM3aUMOHHbIe U3 HenlacTMULMpoBaHHOro nonBuHUNXxnopuaa no CTb EH 1401-1
Pasmepbl B MunnumeTpax

HoMuWHanbHbIN HapyXXHbIN S?)E él S?)II: 11 S?)II: g4
anametp dy

Smin Smax Smin Smax Smin Smax
110 — — 3,2 3,8 3,2 3,8
125 — — 3,2 3,8 3,7 4,3
160 3,2 3,8 4,0 4,6 4,7 5,4
200 3,9 4,5 4,9 5,6 5,9 6,7
250 4,9 5,6 6,2 71 7.3 8,3
315 6,2 7.1 7,7 8,7 9,2 10,4
355 7,0 7.9 8,7 9,8 10,4 11,7
400 7.9 8,9 9,8 11,0 11,7 13,1
450 8,8 9,9 11,0 12,3 13,2 14,8
500 9,8 11,0 12,3 13,8 14,6 16,3
630 12,3 13,8 15,4 17,2 18,4 20,5
710 13,9 15,5 17,4 19,4 — —
800 15,7 17,5 19,6 21,8 — —
900 17,6 19,6 22,0 24,4 — —
1000 19,6 21,8 24,5 27,2 — —
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TKIM 45-4.01-29-2006

Ta6bnuua B.7 — Tpybbl HanopHbIe Ana cuctem BogocHatxenus us MM no CTB 1293

H . HomMuHanbHOe BHyTpeHHee aasneHue, Mla
OMWHanbHbIN

HapyXHbIA 0,25 0,32 0,4 0,6 1,0 1,6

anameTp

TPpYBhl, MM TonwmHa Macca TonwmHa Macca TonwmHa Macca TonwmHa Macca TonwwmHa Macca TonwmHa Macca

CTEHKW, MM | TpYObl, KI/M | CTEHKW, MM | TpyObl, KI/M | CTEHKM, MM | TpyObl, KI/M | CTEHKM, MM | TpyObl, KI/M | CTE€HKW, MM | TpyObl, KI/M | CTEHKU, MM | TpyObl, KI/m
10 - - - - - - - - - - -
12 - - - - - - - - - 1,8 0,057
16 - - - - - - - - — 2,2 0,095
20 - - - - - - - 1,9 0,107 2,8 0,148
25 - - - - - - - 2,3 0,164 3,5 0,230
32 - - - - - 1,8 0,172 2,9 0,261 4.4 0,370
40 - - - 1,8 0,217 2,3 0,273 3,7 0,412 55 0,575
50 — 1,8 0,274 2,0 0,301 2,9 0,422 4,6 0,638 6,9 0,896
63 1,8 0,349 2,0 0,382 2,5 0,474 3,6 0,659 5,8 1,010 8,6 1,410
75 1,9 0,438 2,3 0,528 2,9 0,647 4,3 0,935 6,8 1,410 10,3 2,010
90 2,2 0,616 2,8 0,758 3,5 0,936 51 1,330 8,2 2,030 12,3 2,870
110 2,7 0,903 34 1,120 4,2 1,370 6,3 1,990 10,0 3,010 15,1 4,300
125 3,1 1,180 3,9 1,450 4.8 1,760 7,1 2,550 114 3,910 17,1 5,530
lMpumeyaHue — PacyeTHas macca Tpyb BblMMCIEHa Npu cpefHen nnoTHocTh matepuana 950 kr/m®.
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PaccTosiHne Mexay KpenneHUsiMU Ha BepTUKanbHbIX
M ropu3oHTanbHbIX y4acTkax Tpyb6onpoBoaa

Mpunoxexve B
(cnpaBo4Hoe)

TKI 45-4.01-29-2006

Tabnuua B.1 — PaccTofiHMe MexAay KpenneHUAMUM Ha BepTUKaNbHbIX U FOPU3OHTamNbHbIX Y4yacTKax
ana 1py6 ns NHA

PaccTosiHue Mexay KpenneHusiMu, M

Ha BepPTUKalbHbIX yHacTKax

‘ Ha ropu3oHTanbHbIX y4acTkax

H;Mp;/:::;ﬁ npu nepenage Temneparypbl At
Tpy6l, MM 20°C 40°C | 20°C 40 °C
Tpy6bl cepun S

S20-S8,3 S5 |S20-S83| S5 S20 |S125| S83 S5 S20 |S125| S83 S5
16 — 0,25 — 0,20 — — — 0,35 | — — — | 0,30
20 — 0,30 — 0,20 — — — 0,40 | — — — | 0,35
25 0,40 0,40 0,30 0,25 | — — | 045|045 | — — | 0,40 | 0,40
32 0,50 0,50 0,35 035 | — — 05 | 055 | — — | 0,45 | 0,50
40 0,65 0,60 0,45 0,40 — | 055|060 060 — | 050 0,55 0,55
50 0,80 0,75 0,55 055 — | 060 )|065|075| — | 055|060 0,70
63 1,00 0,95 0,70 0,65 | 0,70 | 0,70 | 0,70 | 0,85 | 0,65 | 0,70 | 0,75 | 0,80
75 1,20 1,15 0,85 0,80 | 0,70 | 0,80 | 0,90 | 1,00 | 0,70 | 0,75 | 0,85 | 0,90
90 1,40 1,35 1,00 0,95 | 0,80 | 0,90 | 1,00 | 1,10 | 0,80 | 0,85 | 0,95 | 1,05
110 1,75 1,65 1,25 1,15 | 0,90 | 1,00 | 1,15 | 1,30 | 0,90 | 1,00 | 1,20 | 1,25
125 2,00 1,90 1,40 135|100 | 1,10 | 1,25 | 1,40 | 1,00 | 1,10 | 1,20 | 1,35
140 2,20 2,10 1,60 150 | 1,10 | 1,20 | 1,35 | 1,50 | 1,05 | 1,15 | 1,30 | 1,45
160 2,50 2,40 1,80 1,70 | 1,20 | 1,30 | 1,50 | 1,65 | 1,15 | 1,30 | 1,45 | 1,60
180 2,90 2,70 2,00 1,90 | 1,30 | 1,40 | 1,60 | 1,80 | 1,25 | 1,40 | 1,60 | 1,75
200 3,20 3,00 2,25 215|140 | 150|175 19 | 135 | 1,50 | 1,70 | 1,90
225 3,60 3,40 2,50 2,40 | 1,50 | 1,65 | 1,90 | 2,10 | 1,45 | 1,65 | 1,85 | 2,05
250 4,00 3,75 2,80 2,65 | 1,60 | 1,80 | 2,00 | 2,25 | 1,60 | 1,75 | 2,00 | 2,20
280 4,40 4,20 3,20 3,00 | 180 |19 | 215|245 | 1,75 | 1,90 | 2,15 | 2,40
315 5,00 — 3,50 — 19 | 2,10 | 235 | — 1,85 | 2,00 | 2,35 —
355 5,60 — 4,00 — 200|230 |25 | — | 200225250 | —
400 6,40 — 4,50 — 220 | 245 | 2,75 | — 2,15 | 2,40 | 2,75 —
450 7,10 — 5,00 — 235|265 (300 | — 230 | 260 | 3,00 | —
500 8,20 — 5,75 — | 250 |28 | — — | 250|280 | — —
560 9,10 — 6,50 — | 2,75 | 3,00 — — | 2,70 | 3,00 | — —
630 10,20 — 7,20 — | 30033 | — — | 300|330 | — —
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TKI 45-4.01-29-2006

Tabnuua B.2 — PaccTtosiHMe MexAy KpenneHUsiMM Ha BepTUKanbHbIX WM FOPU3OHTANbHbIX Y4yacTKax
ansa 1py6 ns NBA

PaccTosiHue mMexay KpenneHusiMu, M

Ha BEPTUKanbHbIX y4acTkax ‘ Ha ropU3oHTasbHbIX y4acTkax
HapyxHbin
aMameTp npv nepenaae TemnepaTypbl At
TpyOGbl, 20°C 40 °C 60 °C ‘ 20°C 40 °C 60 °C
MM Tpy6bl cepun S
S 20- S 20— S 20-
583 S5 583 S5 5125 S5 1S20(|S125/S83| S5 | S20|S12,5/S83| S5 |S125/S83| S5
16 0,25/0,25/0,15|0,15| 0,15 (0,15 — | — |0,25|/0,25| — | — |0,25/0,25| — |0,20/0,20
20 0,30(0,30/0,20|0,20| 0,15 |0,25| — | — |0,30/0,30| — | — |0,25/0,30| — |0,25/|0,25
25 0,40(0,35/0,25|0,25| 0,20 |0,20| — |0,30|0,35|/0,35| — |0,300,30/0,35|0,250,25|0,30

32 0,50(0,45|0,35/0,30| 0,30 |0,25|0,35|0,35|0,40|0,45|0,35| 0,35 |0,40|0,40| 0,30 | 0,30 |0,35
40 0,60|0,55|0,40/0,40| 0,35 |0,30|0,40| 0,45 /0,50/0,50|0,40| 0,40 |0,45|0,50| 0,35 |0,40|0,40
50 0,75/0,70/0,55|0,50| 0,45 | 0,40|0,45| 0,50 |0,55|0,60|0,45| 0,50 |0,55|0,55| 0,45 | 0,50 |0,50
63 1,00/0,90|0,700,65| 0,55 |0,50|0,50/| 0,60 |0,65|0,70|0,50| 0,55 |0,65|0,65| 0,50 | 0,55 |0,60
75 1,15/1,10/0,800,75| 0,65 | 0,60 0,60 0,65 |0,75|0,80|0,60| 0,65 |0,70|0,75| 0,60 | 0,65 |0,65
90 1,40|1,30/0,95/0,90| 0,80 |0,75|0,70| 0,75 |0,85|0,90|0,65| 0,70 |0,80/0,85| 0,65 | 0,75 /0,80
110 |1,70/1,60/1,20/1,10|0,95|0,90|0,75|0,85|0,95/1,00/0,75|0,85|0,95|1,00| 0,75 0,850,90
125 |1,90(1,80(1,35(1,25| 1,10 (1,05|0,85|0,95 1,05/ 1,10|0,80| 0,90 |1,00| 1,10/ 0,85|0,95|1,00
140 |2,20| — 150, — |130| — |0,90|100f — | — |090|200| — | — |090| — | —
le0 2,50 — (1,80 — |150| — |100/1,20f — | — |0,95|105| — | — |100| — | —

Ta6bnuua B.3 — PaccTtosiHme Mexay KpennieHUsIMM Ha BepTUKanbHbIX W TOPU3OHTaNbHbIX Yy4acTKax
ana 1py6 ns NBX

PaccTosHve MeXay KpenneHnamu, m

Ha BepTuKanbHbIX y4acTkax ‘ Ha ropu3oHTarnbHbIX y4acTkax
H;Mpay::::;w npu nepenage temneparypbl At
TPY6bI, 20°C 40 °C ‘ 60 °C ‘ 20 °C 40 °C 60 °C

MM Tpy6bl cepun S

S125; | S5, | S125; | S5; | S5

S83 | S32 S83 |S32 532 §$125/S83| S5 | S32|S125 S83| S5 |S32| S5 |S3.2

16 — |040| — |030(025 — | — | — |05 — | — | — |045]| — /0,40
20 — |00, — |035|030| — | — | — |O65| — | — | — |055| — |0,50
25 — |065| — |045/040| — | — |0,75/0,75| — | — |0,65|0,65|0,60 | 0,60
32 — 085 — |060/050| — | — |090 09| — | — [0,80|0,80|0,70|0,70
40 1,20 |1,00, 0,75 |0,75|060| — |1,00|1,00|110, — |0,90|0,90|0,95|0,80 0,85
50 13 |130, 095 |0,90/|0,75| — |1,10|120|130, — |1,00|1,10|1,15|1,00 | 1,05
63 1,70 |165| 1,20 |1,15/095 — |125/140/150| — |1,15|1,30|1,35|1,15|1,25

75 200 |195| 145 |140/115/135/1,40/160,1,70|1,25|1,30|1,45|1,55|1,35|1,40
90 240 |235| 1,70 |165/135/145/155/1,80/1,95|1,35/1,45|1,65|1,80|1,55|1,65
110 3,00 {[290| 2,20 |[2,00|170|1,65|1,80|2,10|2,25/1,55|1,70|1,90|2,05|1,80 1,90
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OkoH4aHue Tabnuuybl B.3

TKI 45-4.01-29-2006

PaccTosHune MeXay KpenneHnamu, m

Ha BepPTUKalibHbIX yHacTKax

Ha ropn3oHTarbHbIX y4acTkax

HapyxHbii

ﬂ:l;ywéjp 20 °C 40 °C \ 60 °C ‘ - ”ePe”a;l; :gM”ePaTypb' - 40 °C 60 °C
MM Tpybbl cepumn S

Sslé’:; 85352 Sslé':; 38352 85352 S125/S83| S5 |S32|S125/ S83| S5 |S32 S5 | S32

125 33330 | 2,35 |{2,30/1,90/1,80|1,95|2,25/2,45|1,70(1,85|2,10|2,25|1,95| 2,10
140 3,80 3,70 | 265 |260215/1,95|2,15/2,45|2,65|1,85|2,00(2,30|2,45|2,15|2,30
160 430 | 4,20 | 3,20 [ 3,00|2,45|2,15|2,30|2,70|2,95|2,05|2,20|2,50|2,70|2,35| 2,50
180 480 | 4,70 | 3,40 |3,30|2,75/2,30|2,50|2,90|3,20(2,20|2,40|2,70|2,95|2,55| 2,75
200 535 529 | 3,80 |3,70/3,05/250|2,70|3,15/3,45|3,35(2,55(2,95|3,20 | 2,75 | 2,95
225 6,00 | 590 | 4,30 |4,20|3,45|2,70|2,95|3,40|3,70|2,55|2,75|3,20| 3,45 | 3,00 | 3,20
250 6,70 | 6,50 | 4,70 4,60 |3,80|2,90|3,15|3,65|4,00|2,75|2,95|3,40|3,75| 3,20 | 3,50
280 750 | 7,35 | 530 |5,204,25/3,103,40|3,95/4,30|2,95|3,20|3,70 | 4,05 | 3,50 | 3,75
315 8,50 8,30 | 6,00 |5,80/4,803,40|3,65|4,25|4,75|3,20|3,50|4,05|4,40|3,80|4,10
355 9,50 | 9,30 | 6,70 |6,60|5,40|3,70|4,00|4,60|5,10|3,45|3,80(4,35|4,75|4,10 | 4,45
400 10,70|10,50| 7,60 |7,40|6,10|4,00|4,35|5,00|5,50|3,75|4,10|4,75|5,20|4,45| 4,85
450 12,00|12,00| 850 |850|7,00|4,35|465|545| — |4,10(445|5,15| — |4,85| —

Ta6bnuua B.4 — PaccTosiHne mexpy KpensieHUAMM Ha

TPYy6 n3 NN

BepPTUKaAlIbHbIX U FOPU3OHTAlIbHbIX Yy4YaCTKax Ansa

PaccTosiHne MeXay KpenneHnamu, m

Ha BepPTUKalibHbIX y4aCTKax

Ha ropus3oHTanbHbIX y4acTkax

H:Mp;/:;b:l npu nepenage TemnepaTtypbl At

TPY6Hl, 20°C 40°C 60 °C \ 20 °C 40°C 60 °C
MM Tpy6bl cepumn S

SS?; S5 sséo; S5 Ssi;O; S5 | S20|S83| S5 | S20(S83| S5 [S20|S83| S5

32 0,65 (0,60 045 |040| 035 035 — | — |065| — | — |055| — | — |0,50
40 0,80 |0,75| 0,55 |050| 0,45 040 — | — |0, 75| — | — |065 — | — 0,60
50 0,95 |0,90| 0,70 |0,65| 055 0,50 — |0,80|/0,90, — |O,70|0,80| — |0,65 (0,70
63 1,20 |1,125| 0,8 |0,80| O,70 |0,65| — |0,95|105] — |0,85/095| — |0,75/0,85
75 1,45 |1,35| 1,00 (0,95 0,85 |0,80| — |1,05/1,20| — |0,95|1,05| — |0,85|0,95
90 1,70 |1,65| 1,20 |1,15| 1,00 |0,95| — |1,20(1,35| — [1,10|1,20| — | 1,00 |1,10
110 2,10 (2,00| 150 |1,40| 1,20 |1,15/1,10|21,40|1,55|1,00|1,25/1,40|0,95]| 1,15 |1,25
125 240 |2,30| 1,70 (160| 1,40 |1,30/1,20(150|12,70|12,20|1,40|1,55/1,00|1,25 (1,40
140 270 |255| 19 (1,80| 155 |1,50/1,30(165|1,85|1,20|1,50|1,65|1,10|1,35 (1,50
160 3,0 (290| 2,20 |2,10| 1,80 /1,70/1,40|1,80|2,00/1,30|1,65|1,85|1,20|1,50 |1,65
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OkoH4aHue Tabnuubl B.4

PaccTosHve Mexay KpenneHunamu, m

Ha BepTUKarbHbIX yHacTKax ‘

Ha ropn3oHTarbHbIX y4acTKax

HapyxHein npu nepenage temneparypbl At
anamveTp
TpyOGhI, 20°C 40 °C 60 °C ‘ 20 °C 40 °C 60 °C
MM Tpy6bl cepum S
S 20— S 20— S 20—
S8.3 S5 $8.3 S5 $8.3 S5 | S20 |S83| S5 |S20|S83| S5 |S20|S83| S5
180 3,45 |3,30| 2,45 |2,30| 2,00 |1,90|1,55|1,95|2,20(1,40|1,80| 2,00 |{1,30|1,65]|1,80
200 3,90 |365| 2,70 |2,60| 2,20 |2,10|1,65|2,10/2,35/1,50|1,95| 2,15 |1,40|1,75|2,00
225 430 | — | 310 | — | 250 | — /180|225 — |165|/210 — |1,50/1,90| —
250 480 | — | 340 | — | 280 | — 190|245 — |1,75/225| — |1,65|2,05| —
280 540 | — | 380 | — | 3,10 | — |2,10|2,60| — [1,90(2,45| — |1,75|2,20| —
315 600 | — | 430 | — | 350 | — 235|285 — |2,10|2,65| — |1,90|/2,40| —
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MpunoxeHue I'
(cnpaBo4Hoe)

Homorpamma gns onpegeneHus AMaMeTpoB KaHaNM3aUMOHHbIX TPYy6

hld

H

v, M/c ! 0,1

d

|y MM
40

—0,5 50
85
100 _F100
125
7150
i 200 _F200
- 250
- 300 _F-300
C1,5
- 400 _[ 400
:_2,0 500 _[500
r 600
. 700
2,5 800
- 1099 1000
F29 1250
3,5 1500
-40 2000
=45
E 50 2500

PﬂcyHOK .1 — Homorpamma ans onpegeneHus AMaMmeTpPoB KaHanM3aunoHHbIX pr6

45



TKI 45-4.01-29-2006

MpunoxeHwue [
(cnpaBo4Hoe)

Mopsaaok pacyeTta TPyoonNpoBOAOB HAa NPOYHOCTb U YCTOMUYMBOCTDb

0.1 PacyeTHble xapakTepuCTUKM MaTepuanos

0.1.1 PacuyeTHoe conpoTuBrieHMe paspylleHuto matepuana Tpyd R, Mlla, crnepyeT onpegensitb no
dopmyne
R=RKK a.1n

H Yy Ner

roe R, — HopmaTtuBHOE OANUTENbHOE COMPOTUBIIEHWE paspyLueHuio maTepuana Tpyb 13 ycnosus pa-
60Tkl Ha BHYTpeHHee aasneHue, Mlla, onpegensertca no Tabnuue [.1;
Ky, — koadpuumeHT ycrnosuii paboTbl TpybGonposoaa npuHumaeTtcsa no tabnuue [.2;
K. — k03bdULMEHT NPOYHOCTN coeauHeHust Tpyb npuHumaeTcsa no Tabnuue 1.3.

0.1.2 Moaynb nonadydyectn matepvana T1pyd E, MlMNa, npuHnmaeTcsa ¢ y4eTOM ero U3MeHeHust Npu nu-
TEeNbHOM OENCTBMU Harpy3ku u Temnepartypbl Ha Tpybonposog no gopmyne

E = E.K,, (0.2)

roe E, — moaynb nonsyvectu maTepmana Tpybbl npu pactaxeHun, MlMa, npuHnmaeTca no tabnuue
[.4 B 3aBUCMMOCTM OT NPOEKTUPYEMOro cpoka cnyxbbl Tpybonposoaa 1 BeNUYMHbLI AENCTBYHO-
LLUMX B CTEHKe TPYDObl HaNpPsKeHWIA;
Ke — KoahduUMeHT, yunTbiBaOWMIA BRMSHWE TeMnepaTypbl Ha AedopMaLMOoHHbIE CBOMCTBA Ma-
Tepuana Tpy6, npuHumaetca no Tabnuue [.5.

Ta6nuua 0.1
Temnepatypa HopmaTvBHOe AnuTensHoe conpoTuBneHue paspyexnio R, MMa,
Cpok cnyxGel TpaHcnopTUupyemon Ans Tpy6 u3 matepuana

TpybonpoBopa, net cpeabl, °C A . —~— o
50 20 5,0 2,5 10,0 —

30 3,2 1,6 8,0 —

40 1,9 1,0 6,0 —

50 — 0,6 3,5 —

60 — 0,35 1,0 —

25 20 5,7 2,8 10,3 5,0

30 3,8 2,0 8,3 3,9

40 2,3 1,3 6,3 3,0

50 — 0,8 3,7 2,3

60 — 0,5 1,1 1,6

10 20 6,4 3,0 10,5 6,0

30 4.5 2,4 8,5 4,6

40 29 1,8 6,5 3,6

50 1,6 1,2 3,9 2,8

60 — 0,8 1,2 2,2

80 — — — 1,0
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CooK CrvaGL Temnepartypa HopmaTueHOe AnuTenbHoe conpoTueneHne paspywexunio Ry, MMa,
pr62npoagna ner TpaHcnopTupyemon Ans Tpy6 n3 matepuana
' cpepel, °C nHO nBa MBX an
5 20 6,8 3,2 10,7 6,6
30 5,0 2,7 8,7 5,0
40 34 2,1 6,7 4,0
50 2,0 1,5 4,0 3,2
60 1,2 1,0 13 2,5
80 — — — 1,4
100 — — — 0,6
1 20 7,4 3,6 11,0 7,0
30 6,1 3,0 9,0 5,7
40 4.8 2,5 7,0 4,5
50 3,3 2,0 4,4 3,7
60 2,0 15 1,6 3,0
80 — — — 2,0
100 — — — 1,1
Ta6nuua .2
o KoadbcpuumeHT ycrnosuin pabotsl K,
8' Matepuan Tpy6
TpaHcnopTupyemble >
no Tpybonposoay BellecTBa ag;. MBA, MHA mn rMBx
s TpyGbl cepun S
e S20 |S125| S83 | S5 | S20 | S83 | S5 [S125| S83 | S5 | S3.22
BewectBa, k koTopbiM | 20 0,4 0,4 0,4 0,6 0,3 1030|035 04 0,4 0,4 0,6
maTepuan Tpy6 otHo- | 39 | 04 | 04 | 04 | 06 | 0,3 | 0,30 | 0,35 04 | 04 | 04 | 0,6
CUTENbHO CTOEK
40 — — 04 | 05| 0,2 | 020|025 | — — 0,2 | 04
50 — — — — — 10,20 0,20 | — — — —
60 — — — — — 10,150,115 | — — — —
BewectBa, K KOTOpbIM
mMaTtepuan Tpyb ctoek — 1,0 1,0 1,0

Tao6nuua 0.3

Cnocob coeguHeHus

KoadhduumeHT npoyHocTv coeauHeHui K, anst Tpyo

n3 MHA, N8O n3 Mn n3 NBX

KoHTakTHasa cBapka BCTbIK:

Ons coeguHeHnst Tpyo 1 hacoHHbIX YacTen 0,9-1,0 0,9-1,0 —

ONA N3roTOBMEHUA TPONHWKOB PaBHOMPOXOAHLIX MPAMbIX

N CErMEeHTHbIX OTBOAOB 0,6-0,7 0,6-0,7 —

ONA M3roToBMNEHUS TPOWMHMKOB PaBHOMPOXOAHbLIX KOCbIX

M pas3HONpPOXoAHbIX MNPAMbIX 0,3-0,4 0,3-0,4 —
KoHTakTHas cBapka B pactpyb Ans coeavHeHus Tpyd u da-
COHHbIX YacTen 0,95-1,0 0,95-1,0 —
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OkoH4yaHue Tabnuuybl 1.3

KoadhduumeHT npoyHocTn coepuHeHui K, onst ipyo
Cnocob coeguHeHus
n3 MHA, N8O n3 Mn n3 NBX
Ckneiika B pacTpyd onsa coeguHeHus Tpyb 1 chaCoHHbIX YacTen — — 0,9-1,0
OKCTpy3noHHas ceapka (npu V-o6pasHon pasgenke KpoMok):
Ans coefuHeHns Tpy6 0,6 0,55 —
ONS U3roTOBEHNS TPOMHUKOB M CETMEHTHbLIX OTBOAOB 0,3-0,4 0,3-0,4 —
"a3oBasi NnpyTKOBas cBapka (npu V-06pa3Hon pasgenke KPOMOK):
ansa coeguHeHns Tpyo 0,35 0,35 0,4
ONS U3roTOBIEHNS TPOMHUKOB M CETMEHTHbLIX OTBOAOB 0,15-0,2 0,15-0,2 0,2-0,25
Ha ¢pnaHuax, yctaHaBnnBaembIX:
Ha MNpuBapeHHbIX (NMPUKINEEHHbIX) K Tpybam BTynKax nog
tbnaHey, 0,9-1,0 0,9-1,0 0,9-1,0
Ha Tpybax ¢ (hopMOBaHHbLIMK YTONLLEHHLIMY BypTamu 0,8-0,9 0,8-0,9 —
Ha Tpybax ¢ OTOOPTOBKOM 0,5-0,7 0,5-0,7 0,5-0,7
Ta6nwua 0.4
Marepwan Cn(;?KOﬁKH Mogaynb nonayyectun Eo, MMa, B 3aBUCMMOCTU OT BEMUYMHBI HanpsbkeHusi B cTeHke Tpy6bl, MIMa
TPy6 net 12 | 11 | 10 9 8 7 6 5 4 3 | 25| 2 | 15| 1 |05
nHA 50 - - — | — | — | — | — | 100|120 | 140 | 150 | 160 | 180 | 200 | 220
25 - - — | — | — | — | 90 | 110 | 130 | 150 | 160 | 170 | 190 | 210 | 230
10 — | —| — | — | — | — | 100|120 | 140 | 160 | 170 | 190 | 210 | 230 | 250
5 — | — | — | — | — | — | 110|130 | 150 | 170 | 190 | 200 | 220 | 240 | 270
1 — | — | — | — | — | 120|140 | 150 | 170 | 200 | 210 | 230 | 250 | 280 | 300
]=71 50 —_ -] -] | —-| —| — | — | 3 |40 | 45 | 55 | 65
25 - - - -] -] - | —| — | — | 32 | 38 | 42 | 48 | 58 | 68
10 - - -] -] - | —| = | — |3 |40 | 45 | 50 | 60 | 70
5 - - - -] — | — | — | — | — |40 | 42 | 48 | 55 | 65 | 75
_ - -] — | — | — | — | 3 |42 | 45 | 50 | 60 | 70 | 80
nBx 50 — | — | 780|800 |810|815|820|825|830 83| — |840| — |80 | —
25 — | — |960 [1000|1000|1010{1020|1020/1030|1030| — |1040| — |1050| —
10 — 11170/1200(1240|1250|1260|1265|1270|1280/1290| — |1300| — |1300| —
— 11300|1350(1380|1400|1420|1430|1440|1450/1460| — |1470| — |1480| —
1550|1620/1650/1700(1720(1740|1750|1760|1770|1780| — |1790, — [1800| —
M 25 — | - — | — | — | — | — | 210|220 | 240 | 250 | 270 | 280 | 300 | 320
10 — | — | — | — | — | — | 250|260 | 270 | 290 | 300 | 320 | 330 | 350 | 370
- - — | — | — | — | 270|280 | 300 | 320 | 330 | 350 | 360 | 380 | 400
— | — | — | — | — | 310|320 | 330 | 350 | 380 | 390 | 400 | 420 | 440 | 450
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Ta6nwua A.5
KoadbcpuumeHT K, B 3aBMCHMOCTM OT Temnepatypsl, °C

Matepuvan Tpy6
20 30 40 50 60 80 100
nBn 1,0 0,75 0,60 0,45 0,40 — —
nHA 1,0 0,80 0,65 0,50 0,40 — —
M 1,0 0,85 0,75 0,60 0,50 0,35 0,2
nBx 1,0 0,90 0,85 0,80 0,70 — —

0.1.3 lNMpu onpeneneHun gecdopmMauun oT AENCTBUSA pacyeTHbIX HAarpy3ok Ha TpybonpoBOAbl, TPaHCNop-
TUpyloLLme BellecTBa ¢ Temnepatypon ao 40 °C, 3HavyeHust koadpdumumeHTa NyaccoHa p JOMKHbI MPUHUMATb-
cs pasHbiMu: oT 0,42 no 0,44 — ana Tpy6 m3 MNHA, ot 0,44 oo 0,46 — ans Tpy6 w3 MNB[A, ot 0,40 go 0,42 —
ana Tpy6 us MM, ot 0,35 go 0,38 — gnsa Tpyd ma MNBX.

[na TpybonpoBOAOB, TPAHCNOPTUPYIOLLMX BELLECTBa ¢ TemnepaTypon cBbiwe 40 °C, 3HadyeHne koad-
dumumeHTa lNyaccoHa u gonyckaeTcd NnpuHnUMaTh pasHbiM 0,5.

0.2 Harpy3ku u Bo3gencTBus

0.2.1 MNpwu pacyeTe TpybonpoBoAOB cneayeT yuuTbiBaTb Harpysku U BO3AENCTBUS, BO3HUKaKOLLME npu
NX COOPYXEHWMU, UCMBITAHUN N 3KCNITyaTaumm, Npu 3ToM ko3 urUMeHTbI Neperpyskn criegyeT NpMHUMaThb No
Tabnuue [.6.

Ta6bnuua [.6
Cnoco6 npoknagku Tpybonposoaa
XapakTep Harpy3ok HarpVak 1 Bo3aeNCTBMS - - KoadhduumeHt
1 BO3AEHCTBMIN py 2 NoA3eMHbIN, Ha3eMHbIN HagsemHbii | MEPerpyakan
(B HacbInm)

lMocTosiHHbIE Macca TpybonpoBoaa 1 00ycTponcTB + + 1,1(1,0)
[dasneHwve rpyHTa + - 1,2 (0,8)
MmapocTaTtnyeckoe AaBrieHMe FPyHTO-
BbIX BOA, + - 1,2 (0,8)

BpemeHHble BHyTpeHHee [aBneHne TpaHCNopTu-

anuTesnbHble pyemMoro BeLlecTsa + + 1,0
Macca TpaHcnopTupyemoro BellecTea + + 1,0 (0,9)
TemnepaTtypHble BO3AENCTBUSA + + 1,0
[aBneHne OT Harpy3ok Ha MOBEpXHO-
CTU rpyHTa + - 1,4
Harpysku oT KONoHH aBTOMOGUNewn + - 1.4
KonecHble unv ryceHunyHble Harpysku + - 1,1

KpaTkoBpemeHHble | Harpyskm v BO3OEWCTBUS, BO3HMKaO-
LWMe Npu MOHTaXe W UCMbITaHUU TPY-
6onpoBoaoB + + 1,0
CHeroBas Harpyska - + 1.4
BeTpoBas Harpy3ska - + 1,2
ononegHasa Harpyska - + 1.3

lMpumeyvaHus

1 3HaK «+» — Harpysku 1 BO34EWCTBUS YUUTLIBAIOTCS, 3HAK «—» — HArpy3ku U BO34EWCTBUS HE YYUTbLIBAIOTCS.

2 3HayeHust ko3(h(PULMEHTOB Neperpysku, ykasaHHble B CKOOKax, AOMKHbI MPUHUMATLCS B TEX Cryyasix, Koraa yMeHblueHue Ha-
rpy3Kku BbI3blBaET yXyALLeHne paboTel TpyGonpoBoaa.
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[.2.2 HopmaTtuBHyto Harpy3ky oT Beca 1 M Tpybonposoaa q: , H/m, cnegyeT paccunTbiBaTh No hopmyne

q: = ’YTTc(dH _S)-S' (ID|3)

roe y- — yAenbHbli Bec MaTepuana Tpybonposoaa, H/m>;
d, — HapyXHbIln guameTp TpyObl, M;
S — TOJLLMHA CTEHKN TPYObI, M.

B Tex cnyyasix, korga ong Tpybonposoga TpebyeTcs yCTPOMCTBO HAPYKHOW M30NSLMKN, B HOPMATUBHYHO
Harpysky . crnegyeT BKMO4aTb Harpy3Ky oT Beca U3oNuMpyoLLero Crosi.
A.2.3 HopmaTuBHas BepTukanbHas Harpyska oT AaBMeHus rpyHTa Ha Tpybonposog d,, H/M?, pomkHa

onpeaenaTbes no dopmyne

Ay = 7N, (8.4)
roe Y — YAEeNbHbIN BEC IPYHTA, H/m>;
h — pacctosHue ot Bepxa TpybonpoBoaa 4O NOBEPXHOCTU 3eMMU, M, HAa3Ha4YaeMoe 13 YCrnoBus

UCKINIOYEHMS BO3MOXHOCTW BO34EeNCTBUA Ha TpybonpoBoa AUHAMUYECKMX Harpy3ok.
[.2.4 HopmaTuBHYIO Harpy3ky OoT rmgpoctaTuyeckoro AaBfeHnsa rpyHTOBbIX BOA, Bbl3biBalOLLYO BCMSbI-

Tve Tpybonposoaa, g, H/M®, cnefnyet onpeaendartb no opmyne

2
nd;

Ore =7e 7 (0.5)

roe ys — YAerbHbIN BEC BOAbl C y4ETOM PaCTBOPEHHbIX B HEWN conen, H/m>;
d, — HapyxHbI agnameTp TpybonpoBoaa ¢ y4eTOM U30NSALUOHHOIO NOKPbLITUA, M.

[.2.5 Paboyee (HopmaTMBHOE) BHYTpPEHHEE LaBlieHMEe TPaHCMOPTUPYEMOW Cpedbl yCTaHaBMBaeTCs
MPOEKTOM.
[.2.6 HopmaTtuBHyto HarpysKky oT Beca TpaHcnopTupyemoro Bellectsa B 1 M Tpybonposoaa d. ., H/M®,

crneayet onpeaenaTb No gopmMyne

H d—2s)?
Ors = Vre %' (ID|6)
roe yrs — YOEnbHbIA BEC TPAHCNOPTUPYEMOro BeLlecTBa, Him®;
d, — HapyxXHbIn guameTp TpybonpoBoaa, M;
S — TO Xe, 4TO 1 B hopmyne (0.3).

[.2.7 HopmaTuBHbIN TemnepaTypHbli nepenaj B Matepuane cTeHok Tpyb cnefyeT npuHUMaTh paBHbIM
pasHuLe Mexay MaKCMManbHO (MM MUHMMarbHO) BO3MOXHOW TemmnepaTypor CTEHOK B MpoLuecce aKcniya-
Tauun N HauMeHbLLen (MM HanbonbLUuen) TeMNepaTypon OKpyKaloLen cpeabl, MpyU KOTOPOW NPOM3BOaUTCSA
MOHTaX 3aMbIKaloLLNX CTbIKOB.

H 2
A.2.8 HopmatuBHas paBHOMEpHasi Harpy3ka OT NMOABWKHbIX TPAHCMOPTHBIX CPEACTB d,,, H/M®, nepeaa-

Baemasi yepes3 rpyHT Ha TpybonpoBoj npu Npoknagke ero nog AoporamMmy MpPOMbILUNEHHbIX NpeanpusTuil
C HeperynspHbIM ABWKEHWEM TpaHcrnopTa, OOIMKHa OonpeaensaTbcs B Buge Harpyskum H-18 oT KOMOHH aBToO-
mMo6unen nnn HIM-60 oT ryceHMYHOro TpaHcnopTa, Npu 3TOM crneayeT NpuHMMaTh HambonbLUY U3 HUX. 3Ha-
YeHust Harpy3ok H-18 u HI-60 gonyckaeTtcs onpependatb no rpaduky Ha pucyHke .1 B 3aBUCMMOCTW OT
paccTosHWNS OT MOBEPXHOCTU AOPOXKHOIO NOMoTHa 1 Ao Bepxa Tpybonposoaa h.

Onsa TpybonpoBogoB, yknagbiBaeMblX B MecTax, rae OBWKeHWe aBTOMOOWIbHOro TpaHcnopTa HeBO3-
MOXHO, B Ka4eCTBE HOPMaTUBHOW cnefyeT NpuHMMaTh paBHOMEpPHYIO Harpysky oT netuexonos 5000 H/M®.

[.2.9 HopmaTnBHble Harpysku oT aTMocdepHbIX BO34ENCTBUN (CHEroBas, BETpOBasi, rorionieaHas u ap.)
OOJDKHbI MPUHUMATBLCS B COOTBETCTBUM ¢ TpeboBaHuammu CHul 2.01.07.
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g kH/m?
40(4)

30(3) \

20(2) \ 2

10(1) y BN

T~

\
4 5

0 1 2 3 6 7 8 hM

1 — KpuBasi 3HA4YEHUIA Harpy3ok OT aBTOMObuMNbHoro TpaHcnopTa H-18;
2 — KpuBas 3Ha4Y€HUN Harpy3oK OT ryceHn4Horo TpaHcnopta HI-60

PucyHok [.1

0.3 OnpepeneHuve TONLWWHbLI CTEHKN TpybonpoBoaa

TonuwuHy cTeHkn TpybonpoBoaa (HOMUHaMbHYI) S, CM, CriegyeT onpeaensts no dpopmyne

n,P.d,
s> ——— A.7)

2R +nP’
roe ng — koaddULMEHT neperpyskun pabodero aasneHus B Tpybonposoae, npuHnuMaeMblii no tabnvue [.6;
P, — pabouyee (HopmaTuBHOE) faBneHne B Tpybonposoae, Mla;
d, — HapyXHbIi gnameTp Tpybbl, CMm;
R — pacueTHoe conpoTuBreHue paspylleHuio maTepmana Tpyb, Mla, onpegensemoe B COOT-
BetctBumn ¢ [.1.1.

0.4 TpoBepKa Ha NPOYHOCTb N YCTOMYMBOCTb HaA3eMHbIX TPYy6ONpPoOBOAOB

[.4.1 HagsemHble (0TkpbIThIE) TPYBONPOBOALI CNEeayeT NPOBEPATb HA MPOYHOCTb, XXECTKOCTb U 0BLLYI0
YCTONYMBOCTb B MPOAOSIbHOM HanpasieHNN.
[.4.2 MNpoBepka NPoOYHOCTN HAaA3EMHBIX TPYOONpPOBOAOB AOSHKHA MPOM3BOAUTLCS MO YCIIOBUIO

o <R, (0.8)

roe c,, — MNOMHOE pacyeTHOe NMPUBEAEHHOE (akBuBaneHTHoe) HanpsikeHne Mla, onpepensemoe co-
rnacHo [.4.3;

R — pacuyeTHoe conpoTuBNEHWE pa3pylleHnto Matepuana Tpyb, Mla, onpegensemoe B COOT-

BetctBumn ¢ [.1.1.

0.4.3 3a nonHoe pacyeTHOE NpuBeAEeHHOE (3KBMBANEHTHOE) HANPsSXXeHNe G, CrneayeTt NpuHMMaTh Mak-
CcMMarnbHOe M3 JeNCTBYIOLMX HOPMaribHbIX HanpsbkeHn B CTEHKE TPYObl, BbIYMCISiIEMOE C Y4eTOM BCEX Ha-
rpy3oK 1 BO34EeNCTBUN UX Ha paccMaTpuBaeMomM ydacTke Tpybornposoaa B Haubornee onacHbIX COYeTaHusX.

0.4.4 Ycunusa (HanpsbkeHusl), BO3HMKalLWMEe B TpyOOMpoBoAe OT BO3AEWCTBMS pacyeTHbIX Harpysok,
OOMMKHbI ONpeaensaTbCs COrnacHo oblwMM npaBunam CTpouTenbHOW MexaHuku. [Npu atom TpybonpoBoa
cnegyeT paccMaTpuBaTtb Kak yNpyruin ctepXeHb (MPSMOSNUHENHBIN UMW KPUBOMUHEWHBIN), Y KOTOPOro npwu
NPUIOXEHUM Harpy3ku MonepeyHoe CeYeHue OCTaeTCsl MITOCKMM W COXpaHsieT CBOK KPYroByk dopmy,
a MoAyrb MON3y4ecTy 3aBUCKT Kak OT NPOAOIPKUTENbHOCTM AENCTBUSA HArpy3k1, Tak u oT TemrnepaTypbl.
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0.4.5 HopmanbHble HanpshkeHusi B CTeHKe Tpybbl B KONMbLEBOM HarnpasneHun c,, Mla, oT gencreus
pac4yeTHOro BHYTPEHHEro AaBneHus cneayeT onpeaendrtb no opmyne

P.d,-s
G, = nq %, (Jl9)
roe P, — 1O e, 4uto 1 B hopmyne (O.7);
s — T0 Xe, 4to u B dopmyne (4.7).

[.4.6 HopmanbHble pacTarMBalpne Unm CXXMMarolme HanpshkeHust B CTeHKe Tpybbl B NPOOOSIbHOM
(oceBoM) HanpaBneHun c,, Mlla, OT OENCTBMS pacYETHbIX Harpy3ok ANs MPSMOSMHENHOrO M Ynpyro-
N30rHYThbIX y4acTKoB TpybonpoBoaoOB criefyeT paccumTbiBaTb No oopmMynam:

— OT 4eNCTBUSA BHYTPEHHero aasneHus P,

n,P.(d,-s).
O = 25 (0.10)
— OT 4eNCTBUA NPOAOMBHOro yeunus N;, BbI3BaHHOIO TeMnepaTypHbIMU U3MEHEHUAMU,
5, = i%, (@.11)
roe N, — npogonbHoe ycunue, H, onpegensemoe B cooteetctsum ¢ [1.4.7;
F — nnowagb nonepeyHoro ceueHuns Tpybbl, M

— OT OeCTBMSA NonepeyHbIX U NPoaorbHbIX U3rnbarowmx MmoMmeHToB M, H-m,

6, =t—, (I.12)

rae W — MOMEHT COonpOoTUBIIEHNSA NONEPEYHOIO CEHEHUS pr6bl, Ms.

[.4.7 PacuyeTHble 3HA4YE€HUS NPOAOSIbHBIX yeunuii N, BO3HMKalOLWMX B TpyOonpoBode Npu M3MEHEHUM
TemnepaTypbl, 6€3 yyeTa KOMNeHcaunm TemnepaTypHbiX gecdopmaunii B NPOAOSbHOM HanpaBneHun SOMK-
Hbl onpegendaTbcs no opmyne

N, = n,aAtEF, (8.13)

roe o — KoadULMEHT TeMnepaTypHOro NMMHENHOro paclumpeHms matepuana Tpyb6esl, 1/°C;
At — HOpMaTMBHbIN TeMMepaTypHbIn nepenag, °C, onpegensemsiv no [.2.7;
E — moaynb nonsy4vectn matepuana Tpyosl, Mla, onpegensiembin no [.1.2;
N, — KO3ULMEHT Neperpys3kn TeMmnepaTypHbIX BO3AENCTBMI NpuHMMaeTca no Tabnuvue [1.6;
F — nnoLiazb nonepeyHoro cevenust Tpybbi, M°.

0.4.8 PacueT TpybonpoBOoOoOB Ha NPOAOSbHO-MONEPEYHbIN N3rMb OT AEWCTBUS NPOAOSbHBLIX yeunmn N
1 paBHOMEPHO pacnpedeneHHON Harpy3ku MHTEHCMBHOCTBIO  OT Macchbl TpybonpoBoaa U TpaHCNopTMPYEMOro
BellleCcTBa criedyeT Npou3BOAUTb Anst Hambonee HebNaronpusITHOro criy4yast — MOMHOMO OTCYTCTBUS KOMMEH-
cauum TeMnepaTypHbIX YONMHEHWUIN C y4ETOM MakCumaribHO BO3MOXHOIO nepenaja TemneparTyp.

0.4.9 nuHy gonyctumoro nponeta Tpybonposoaa |, M, ansa cnyyas, ykasaHHoro B [1.4.8, cneayet on-
peaenatb no oopmynam:

— AN BepTUKanbHbIX TPy6OoNpoBoaoB:

| _ g

e = ; (A.14)
aAt

— NS ropusoHTanbHbIX TPYGONPOBOAOB, UCXOAA M3 AOMYCTUMON K KOHLLY CpOKa 3KChnyaTauum cTpensl
npornta f = 1/700,

m,3d
| = Mpd (0.15)
VoAt
roe mg v my; — KoahUUMEHTBI, yYNTbIBAKOLLME FreOMEeTpUYecKne napaMmeTpbl Tpybbl, NPUHUMAKTCH NO
Tabnvue [.7;
B — KoadhpuUMeHT, onpeaensemMbliii No rpacdukam Ha pucyHke [1.2 B 3aBUCMMOCTM OT napa-
mMeTpa A,.
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Matepuan Tpy6

KoadpcpuumeHTsl my 1 m; nHA, nn nsa nBx
ans Tpy6 13 pasnuyHbIX TpyBbi cepum S
marepuanos
S 12,5 S 12,5 :
S 20 S83 S5 S 20 583 S5 S12,5 |S83;S5| S372
m; 1,08 1,05 1,00 1,06 1,00 0,95 1,10 1,07 1,05
m; 1,40 1,35 1,30 1,35 1,30 1,20 1,40 1,35 1,30
BcnomoraTtenbHbIn napameTp A; BblumcnseTcs no gopmyne
S
A =B —, (0.16)
d
1 23
roe B, = —— —EoaAtvoAt; A7
ne B =—5 - v (A.17)
le—[d“_zsj-[l— YJ (0.18)
d, Vs

[onyckaeTcs B npegBapuTenibHbIX pacyeTax AMVMHY NponeToB AN BEPTUKaNbHbLIX U rOPU3OHTaNbHbIX
y4acTkoB TpybonpoBoAoB onpefensaTb no Tabnmuuam npunoxeHus B, koTopble paccuvTaHbl ANA Makcu-
ManbHOro cpoka cnyxbel Tpybonposoaa, a At otcuutaH ot 0 °C.

a) 6)
At At
0,05 0,5
0,04 / 0,4
0,03 v 0,3 -
0,02 v 0,2 ,/
1 0,1
0,00 — 0
0,2 0,3 0,4 0,5 0,6 B 0,5 0,6 0,7 0,8 0,9
B)
At
3
2
1 >
0
1,0 1,1 1,2 1,3 14

PucyHok [1.2 — 3aBucumocTtb koaddmumeHTa  oT napameTtpa A::

a—nana0,05>A:>0;
6 —nana 0,5> A; > 0,05;
B—ana3,0>A;>05

1,08
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0.5 MpoBepKa Ha NPOYHOCTb U YCTOMUYMBOCTb NOA3EMHbIX TPY6ONpPOBOAOB

0.5.1 MNMoasemHble TpybonpoBoabl creayeT NPoBepsTb MO NPOYHOCTU U AedbopMaumsMm NornepeyHoro
ceyveHus.

[.5.2 PacyeTHOoe conpoTuBreHWe paspylleHno matepuana Tpyd Ansi nogs3emHoro Tpybonposoga R;
crnepgyeT onpegendatb o opmyne

R, = RK,, (0.19)

roe R — pacdeTHOe conpoTuBneHne paspyLleHnio matepuana Tpyb, onpeaensemoe cornacHo 1.1.1;
Ki — ko3gpduUMEHT YCMOBUIM MNPOKNadKM MOA3EMHOro TpybonpoBoAda, MPUMHMMAaeMbli PaBHbIM
0,8 — gnsa TpybonpoBogoBs, NpoknagbiBaeMbiX B MecTax, TPyAHOAOCTYMHbIX AN pbiTbs TpaH-
Wwen B crnyyae ero nospexaeHus; 0,9 — gnsa TpybonpoBoAoB, NpoKnaabiBaeMbIX No4 ycoBep-
LLIEHCTBOBAHHbLIMU NOKPbITUAMUK; 1,0 — ANa ocTanbHbIX TPy6ONpPOBOAOB.

[.5.3 Hecywasa cnocobHOCTbL NoA3eMHbIX TPYOONPOBOAOR AOMKHA MPOBEPSTLCSA NyTEM COMOCTaBIIEHUS
npeAaenbHO OOMYCTUMbIX PaCYETHbIX XapakTepuUCTUK Matepuarna TpybonpoBoAda C pacyeTHbIMU Harpy3kamm
Ha Tpybonposoa, Npu 3TOM BHELUHWE Harpy3ku NPUBOASATCS K ABYM 3KBMBANEHTHbIM NPOTUBOMNOMNOXHO Ha-
npaBrfeHHbIM BAOMNb BEPTUKANbHOrO AnameTpa NMHENHbIM Harpy3kam.

0.5.4 MNonHas pacueTHaa npusBedeHHas (IKBMBaNeHTHas) NUHenHasa Harpyska Pq,, H/m, gormkHa onpe-
Jenatbcsa no opmyrne

P, = 2 BNQ, (0.20)

roe Q — paBHOOENCTBYIOLME pacyeTHbIX BepTUKanbHbIX Harpy3ok, H/m, onpeaensiemole B COOTBETCT-
Bun ¢ TpebosarHnammn [1.5.11 - [1.5.15;
B — KoaULMEHT NpUBEAEHUS HArpy3oK, onpeaensembin cornacHo [.5.5;
N — Ko3(hdMUMEHT, yunThiBaOLWMIA BOKOBOE AaBMEHUE rpyHTa Ha TpybonpoBoA, onpeaensembli
B cooTBeTcTBMM ¢ [1.5.6.

[.5.5 3HaueHne koadpduLmneHTa npuBeaeHUs Harpy3ok B cnegyeT npuHMMaTb B 3aBUCMMOCTU OT CrO-
coba onupaHua Tpybonposoaa Ha rpyHT:

— Ana Harpysok OT AaBneHus rpyHTa: npu yknagke Ha nnockoe ocHoBaHwe B = 0,75; npu yknagke
Ha cnpodunNMpoBaHHOE OCHOBaHWe C Yrnom oxeaTa Tpybbl 2o =70° B =0,55; 2a=90° B =0,50;
20.=120° B = 0,45;

— [Ans Harpy3oK OT Macchl TpybonpoBoga M TPaAHCMOPTMPYEMOrO BELLECTBA: MPU YKIaaKke Ha Mrockoe oc-
HoBaHuve 3 = 0,75; Npu yknagke Ha cnpodmnMpoBaHHOE OCHOBaHUE C YrioM oxBaTta Tpybbl 2a = 75° B = 0,35;
200=90° B =0,30; 2a. = 120° B = 0,25.

0.5.6 KoadpduumeHT 1, yuntbiBatowmii 6okoBoe gaBneHve rpyHTa Ha TpybonpoBoa, cnegyeTt npuHu-
MaTb B 3aBMCUMOCTM OT CTENeHW YNioTHEHUS 3acbkinku B npegenax ot 0,85 go 0,95.

[.5.7 Hecywwyto cnocobHOCTbL NOA3EMHbIX TPYOONPOBOAOB MO YCMOBUIO MPOYHOCTU CriegyeT NpoBepsiTb
Ha OelcTBME BHYTPEHHEro AaBneHns TpaHCNopTUPYyeMOro BellecTBa, Npu 9TOM MofiHoe pacyeTHoe npuBe-
[eHHoe (3KBMBareHTHoe) HanpshkeHue cn,, MMla, BbluucneHHoe B cooTBeTcTBUM C TpebosaHusamu [.4.3,
OOJIMKHO YOOBNETBOPATb HEPABEHCTBY

o, <R (a.21)

np — "M
roe R, — pacyeTHOe conpoTuBReHMe paspyLieHnio maTepmnana Tpyb Ans noasemHoro Tpybonposoaa,
MMMa, onpegensiemoe cornacHo [.5.2.
0.5.8 Hecywyto cnocobHocTb nogsemHoro TpybonpoBoga no ycrioBuio NpeferibHo A0nycTMMOro pas-

Mepa oBanu3aumm NonepeyHoro ceyveHus Tpyobl (YKOpOYeHUs BEpTUKanbLHOro AvameTpa) cnegyet onpeae-
natb no opmyne

P
" 11.100 % s[e } 22
“apd L (A-22)
rge Pnp — nNoJNHaA pacyeTHaa npuBegeHHadA (GKBMBaneHTHaﬂ) ﬂMHeﬁHaﬂ Harpy3Ka Ha pr60|'|p0-

Boa, H/m, onpepensemas B cooTBeTCTBMU ¢ TpeboBaHuamu [1.5.4;
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P, — napameTp, xapaKkrepuaytoLLmi )XecTkocTb Tpybonposoaa, MlMa, paccuutbiBaembiii no opmyre
E( 2s Y
p -t S , .23
T4 (dH —sj (A.23)
roe E — mopynb nonadyyectu matepuana Tpyo, Mlla, onpepensembii B COOTBETCTBUN C
TpeboBaHusamu [1.1.2;
S — TOMWWHA CTEHKM TPYOBbI, M;
d, — HapyxHbl arameTp Tpybonposoaa, m;
& — KO3MMPULNEHT, YYUTbIBAOLWNIA pacnpefeneHne Harpy3km 1 ONOPHOW peakuuun, KOTOpbIn
cnegyeT npuHUMmaTh: Npy yknagke TpybonpoBoaa Ha nnockoe ocHoBaHwe — 1,3, npu yknag-
Ke Ha cnpodunmpoBaHHOe OCHOBaHue — 1,2;
[eq)] — npefenbHO JOMNYCTMMOE 3HadYeHWe OBanu3auum NonepeyvHol cevyeHus Tpybbl B NpoLeH-
Tax, npuHumaemas ana Tpy6 s MNBO v MHO — 5 %, MM — 4 %, NBX — 3,5 %;
7 — KO3(pPULUMEHT, yunTbIBAKOLWMA COBMECTHOE AEWCTBME OTMnopa rpyHTa W BHYTPEHHErO

(BHeLLHero) AaBneHus, BbluMcrsiemblil No hopmyne

1

N 24
P 1P, (A-24)

14 —®

P, +0,1P
roe P, — napameTp, XxapakTepusyloLmnii XecTKoCTb 3acklnku, Mlla, paccuntbiBaembli Mo

dopmyne

P, =0125E_, (A.25)

roe E,, — moaynb agedopmaLmn rpyHTa 3acbinku, MPMHUMaeMblii B 3aBUCUMOCTU OT cTerne-
HW YNAOTHEHWS FpyHTa: Anga necdadsix rpyHToB — ot 8,0 go 16,0 MlMa, gnsa cyne-
cen u cyrnunHkos — ot 2,0 go 6,0 MlMa, ansa muH — o1 1,2 o 2,5 Mla;

P, — BHYTpeHHee [aBrieHne TPaHCrNopTMPYEMOro BELLECTBA (CUMTAETCS MOMOXUTENb-
HbIM) MW BHELLHEE PaBHOMEPHOE paguanbHOe OaBreHne (cumTaeTca oTpuuaTenb-
HbIM), KOTOpoe MOXeT ObiTb aTMoccepHbIM (Npu obpasoBaHun B Tpybe Bakyyma)
Unu rugpocTaTtudeckum (Npy Npoknagke TpybonpoBoAda HMXKE YPOBHSA BOAbl) MNK
OaBrieHneM rpyHTa.

0.5.9 Hecyuyto cnocobHOCTb noa3emMHoro TpybonpoBoga no yCrnoBUKD YCTOMYMBOCTU KPYrion oopMbl
NMonepeyHoro cevyeHnsi crneagyeT NpoBepsTb cobnogeHNeM HepaBeHCcTBa

roe PKp

1 Pnp
Po>— | +P_+P_| (0.26)

Kp K2 dH
— npepenbHoOe 3Ha4YeHne BHeLIHEero paBHOMEPHOIro paananbHOro aaBlieHus, MMa, KOTOpoe

Tpyba cnocobHa BbiaepxaTb 6e3 noTepu YCTOMYMBOCTU Kpyrron opMbl MOnepeyHoro ce-
YeHus;
— k03hburumMeHT ycnoeui paboTbl TpybonpoBoaa Ha YCTOMYMBOCTL, MPUHUMAEMbIN PaBHbLIM

K, <0,6;
— nonHas pacyeTHas npueeaeHHas (SKBMBaneHTHas) NUMHenHas Harpyska, H/M, Bbluncnse-

Mas B cooTBeTCcTBUM C TpeboaHuamu [.5.4;
— HapyXHbIi anameTp Tpybonposoaa, M;
— 3HayeHue BO3MOXHOro Ha pac4eTHOM y4yacTke Tpybonposoaa Bakyyma, Mlla;

— BHeLLHee rMapocTaTuyeckoe AaBrieHne rpyHTOBbIX BOA Ha TpybonpoBod, onpegensiemMoe
no gopmyne

PH=v, (e (0.27)
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roe ys — TO e, uto 1 B hopmyne ([.5);
H,, — BblcoTa cTonGa rpyHTOBON BOAbLI HaA BEPXOM TpyGonpoBoaa, M.

0.5.10 3a KpUTn4eckoe 3Ha4veHune npenesnibHoro BHELWHEro paBHOMEPHOro paauvanbHOro AaBrieHuA
cnenyet npuHMMaTb MeHblLlee n3 3HAYEHWIN, BbIYNUCMEHHbIX MO d)opmynaM:

P, =2/P.P.. (0.28)
P, =P, +1143P,, (8.29)

roe P, — TO xe, 4To 1 B chopmyne ([.23);
P, — 10 e, uto 1 B hopmyne (A.25).

[.5.11 PacueTHas Harpy3ka Ha TpybonpoBo OT AaBneHus rpyHTa Q H/M?, nomxHa onpeaenaTbes no

p?
copmynam:
— Npw yKnagke B TpaHLuee

Qrp :Bqu:p rp; ('D'so)
— NpW yKnagke B HacbInm
Qrp = nrpq:deKH' (Dﬂsl)
roe Np — KO3MUUMEHT neperpysku AasneHns rpyHTa, npuHuMmaemsbii no tabnuue [1.6;
g, — HOpMaTtuBHasi BepTUKalibHas Harpyska OT AaBMEeHUs rpyHTa, H/m?, ornpegensemasi co-
rmacHo [1.2.3;
B — wupuHa TpaHLwen Ha ypoBHe Bepxa TpybonpoBoaa, m;
Kip — KO3thULMEHT BEPTMKANbHOIO AaBfeHNs rpyHTa, onpeaensembiin no tabnuue [1.8;
d, — HapyxHbIi anameTp TpybonpoBoaa, Mm;
Ky — KO3(h(UUMEHT KOHUEHTpaumMm gasneHus rpyHTa B Hacbinu, onpegensembsln no dhopmyne
3 (P, +Py)
2 n wl (0.32)

"2 (P, +2P,)
rae P, — T0 xe, uTo 1 B popmyne ([.23);

P, — TO e, YTo 1 B chopmyne ([.25).

Ta6nwuua .8
FNyGuUHa 3anoKeHus KoatbdpuumeHT BepTukansHoro gasnenus Ky, Ans rpyHTos
TpyGonposoaa H, M Meckn, cynecu, cyrnuHok TBepabii | CyrnyvHOK NNacTMHYaTbIN, IMnuHa TBEPAON KOHCUCTEHLUN
0,5 0,82 0,85
1,0 0,75 0,78
2,0 0,67 0,70
3,0 0,55 0,58
4,0 0,49 0,52
50 0,43 0,46
6,0 0,37 0,40
7,0 0,32 0,34
8,0 0,29 0,32

[.5.12 PacyeTtHas Harpyska Ha Tpybonposog OT TpaHcnopta Qqp, H/M?, pomxHa onpegenaTbca Mo
dopmyne

QTp:nqu:del (|D|33)
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roe n,, — KO3(PMUUUEHT NEeperpy3kn OT TPAHCMOPTHbIX HArpy3okK, NpUHUMaembi no Tabnuue [.6;
qy, — HOpPMaTuBHasi paBHOMEpHas Harpyska OT MOABWXHbIX TPAHCMOPTHLIX CPEACTB, H/Mm?, onpe-
pensiemas B cootBetcTBun ¢ [1.2.8;
dy, — HapyxHbIn ouameTp Tpybonposoaa, M.

[.5.13 PacueTHasa Harpyska Ha TpybonpoBof OT paBHOMEPHO pacnpefeneHHOW Harpy3ku Ha noBepx-
HOCTM 3acbInkn Qp, H/M , gomkHa onpefenatbes no dopmyne

Qp = npquHKH' (Dl34)

roe n, — KoadhdULMEHT Neperpyskun OT Harpy3oK Ha NMOBEPXHOCTU IPYHTa, NpUHUMaeMsIn no Tabnuue [.6;
g, — WHTEHCMBHOCTb PAaBHOMEPHO pacnpefeneHHo Harpy3sku, H/m?;
d, — HapyxHbIi anameTp Tpybonposoaa, M;
Ky — k03bduLmeHT, Bbivncnaemsi no coopmyne (0.32).
[.5.14 PacyeTHble Harpy3ks Ha OCHOBaHWE TpaHLUeM OT Beca TpybonpoBoAa M TPaAHCMOPTUPYEMOTO
BELLECTBa [OIDKHbI paccumTbiBaTbes no opmynam ([.3) n (O.6) ¢ y4eToM COOTBETCTBYHOLMX KOS PULNEH-
TOB Neperpysku.

0.5.15 PacueTHylo Harpysky, Bbi3blBalOLLyl0 BCMSbITUE TpyOonpoBoda, OT OaBMEHUS] TPYHTOBLIX BOA
Q... H/m, cnegyet onpegensats no chopmyrne

Qe = Nrolres (8.39)

rae n_, — Ko3ddUUNEHT neperpyskn OT MapoCTaTUYeCcKoro A4aBneHns rpyHTOBbIX BOA, NPUHYMaeMbIn
no Tabnuue [.6:
g, — HOpmaTuBHas Harpyska OT rmapoCcTaTMYecKoro AaBneHuns rpyHToBbiX Bod, H/m, onpedense-
masi B cootBeTcTBuM ¢ [1.2.4.
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MpunoxeHwue E
(cnpaBo4Hoe)

Pasmepbl (haCOHHbIX YacTen, U3roTOBISIEMbIX KOHTAKTHOM CTLIKOBOW CBapKomn
u3 Tpy6 NMNHAO, NBA v MM

E.1 Ha pucyHke E.1 npuBepgeHbl cBapHble (paCoOHHble 4acTU (TPOMHUKWU, KPECTOBMHbI, MEpPEeXOoaHble
TPOWHUKM), pa3mepbl KOTOPbIX YCTaHOBMNeHbI B Tabnuue E.1.

a) 6) B)
| |
Y | < \ < 1 <<
I I ‘ = L '
S TN ° S
A A
A
TpoitHnk KpectoBuHa MepexogHWK TpOitHOM
PucyHok E.1
Ta6nuua E.1 B MunnumeTpax
dy 32 40 50 63 75 90 110 140 160 225 315
A 90 95 100 125 160 130 220 230 320 450 630

E.2 Ha pucyHke E.2 npuBeaeHbl cBapHble (baCOHHble OTBOAbLI, U3rOTOBSIEHHbIE C NMPUMEHEHMEM cer-
MEHTOB, pasMepbl KOTOPbIX YCTaHOBIEHbI B Tabnuue E.2.

a) 6) B)
22°30 11215/,
15° 7
0o
b
— ,/_[
% ® \ %\5 @
N e i |
I |
_dy <O i
- c - c -t c -
PucyHok E.2
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Tabnuua E.2 B MunnmmeTpax
CermeHTb
d, c npy R = dy npu R = 1,5d,
OauH [Ba Tpun OavH [Ba Tpwn
a b a b a b a b a b a b
63 180 26 78 — — — — 52 104 — — — —
75 215 31 93 — — — — 62 124 — — — —
90 260 37 112 — — — — 74 148 — — — _
110 340 45 137 29 88 — — 91 182 59 118 — —
140 435 58 174 37 112 — — 116 232 75 150 — —
160 595 61 199 43 128 — — 132 264 86 172 — —
225 720 93 280 60 180 45 136 186 372 121 242 91 182
280 900 116 348 75 225 56 169 232 464 150 300 113 226
315 | 1000 | 132 390 84 254 64 194 260 520 169 338 127 254

E.3 Ha pucyHke E.3 npuBeneHbl cBapHble 6eccerMeHTHble OTBOAbI, pa3Mepbl KOTOPbIX YCTAHOBMEHbI

B Tabnuue E.3.

PucyHok E.3
Ta6nuua E.3 B MunnumeTpax
d, o = 45° o =60° o =95°
a b a b a b
63 323 175 315 180 270 190
110 345 185 330 190 305 215
160 360 195 355 205 340 240
225 380 205 390 225 380 270
315 415 225 435 250 445 315
400 455 245 475 275 510 360
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Bubnuorpacusna

ISO 161-1:1996 Thermoplastics pipes for the conveyance of fluids — Nominal outside di-
(NCO 161-1:1996) ameters and nominal pressures — Part 1. Metric series
(TpyBbl M3 TepMoONNacToB ANA TPaHCMOPTUPOBaHUS XuakocTen. HomuHanb-
Hble HapyXHble AuameTpbl 1 AaBneHus. Yactb 1. MeTpuueckasa cepus).

ISO 9080:2003 Plastics piping and ducting systems — Determination of the long-term hydros-

(MCO 9080:2003) tatic strength of thermoplastics materials in pipe form by extrapolation
(Cuctembl TpybONpoBOAOB M KaHaroB TepmonnacTudHbix. OnpeaenexHvne
npegena AnUTENbHOW TMAPOCTATUYECKOW MPOYHOCTU TEPMOMMACTUYHBLIX
mMaTepuanos Ansa Tpyé MeTogom akcTpanonsaumu).

ISO 12162:1995 Thermoplastics materials for pipes and fittings for pressure applications —

(MCO 12162:1995)  Classification and designation — Overall service (design) coefficient
(MaTepuanbl TepMONnacTUyHble Ans HanopHbIX TPY6 u ¢utuHros. Knac-
cndukaumsa n obosHadeHne. O6Wm (pacyeTHbIn) koadhduumMeHT 3anaca

NPOYHOCTH).
I1ISO 9969:1994 Thermoplastics pipes; determination of ring stiffness
(MCO 9969:1994) (Tpy6bl n3 TepmonnactoB — OnpeaeneHne KonbLEeBOW XECTKOCTN).

Cepus 3.001.1-3 Ynopbl 418 HAPYXHbIX HaMopHbIX TPYOONPOBOAOB BOAOMNPOBOAA U KaHanM3auuu.
Matepuanbl onst npoekTupoBaHus. Paboune yeptexmu

YTBepXaeHbl 1 BBedeHbl B aenctBume B/o Coto3BogokaHannpoekt. Mpukas Ne 224 ot 21 aBrycrta 1986 r.,
npotokon Mocctpoa CCCP Ne 20 ot 15 anpens 1986 r.

KapenuH A. A. n gp. Tabnuubl 4nst rTMApaBINYECKOro pacyeta KaHanv3auuoHHbIX ceTel u3 nna-
cTMaccoBbIXx Tpyb Kpyrnoro cedeHus: CnpaBoydHoe nocobue/A. A. KapenuH, B. H. Apomckni,
O. A. EBceeBa. — M.: Ctponusgat, 1986. — 56 c.

PekomeHpaumm onga ruapaBnmnyeckoro pacyeTta HamnopHbiX U 6e3HanopHbIxX Tpy6onpoBoaoB U3 NOMu-
aTuneHoBbIx Tpyb. A. A. obpombicnos, A. J1. nesep n ap. — «3Hepronpomnonumep», Mocksa, 1983 r.

LWesenes ®. A., Lllesenes A. ®. Tabnuubl ANg rMApaBAMYECKOro pacyeTa BOOOMNPOBOLHbLIX
Tpy6. — M.: Ctponmagat, 1986. — 351 c.

MpaBuna noxapHoun 6esonacHocTn Pecnybnukun Benapych

MMNB PB 1.03-92 Cnctema NpoTUBOMOXAPHOIO HOPMUPOBaHUSA U CTaHAapTu3auuu. [NpaBuna no-
XapHow 6e30nacHOCT! U TEXHWKN B6e30nacHOCTM Npu NPOBEAEHMU OrHEBLIX paboT Ha npeanpus-
Tnsax Pecnybnvku Benapycb

YTBepxaeHbl npukasamu nMaBHOro rocynapCTBeHHOro mHcrnektopa Pecnybnvku Benapycb no noxapHomy
Haasopy 31 uona 1992 r. n 13 anpena 1993 r.

[10] MpaBuna noxapHon 6esonacHocTn Pecnybnvku benapycb

MG 2.09-2002 Cuctema NpPOTUBONOXAPHOrO HOPMUPOBAHUSA U cTaHgapTusauuu. lNpasuna no-
XapHown 6e3onacHocTu Pecnybnuku Benapycb npy NpomM3BOACTBE CTPOUTENBHO-MOHTaXHbIX paboT
YTBepXaeHbl MNocTaHoBNeHneM MuHWCTEpcTBa MO 4pesBblvalHbIM cuTyaumsim Pecnybnuku Benapych
oT 14 HosGpst 2002 r. Ne 191.

[11] CaHuTapHble HopMbI 1 NpaBuna Pecnybnukn benapycb

CanluH 10-124 PB 99 MNMutbeas Boaa. MrueHnveckme TpeboBaHMs K Ka4eCTBY BOAbI LieHTpanu-
30BaHHbIX CUCTEM NNTLEBOIO BoAOCHabXeHMs. KOHTpornb KavecTaa.
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