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KnioueBble crnoBa: ceTM BOOJOCHAGXeHUsi M KaHanu3auuum, nonMMepHbie TpPyObl AnA
BOAOCHabXeHus
M KaHanusauuum, nNpoeKTUpoBaHMEe ceTel BOAOCHAOGXKEHMA W KaHanuMsauuMu, KoMneHcauus
TemMnepaTtypHbiX YANUMHEHUA TPyOooOnNpoBOAJOB, rUApaBNMYEeCKMA pacyeT TpybonpoBoaoB,
Tpyb6o3aroToBUTesNibHbIe PaboTbl, MOHTaX TPybonpoBOoAOB, TPAHCMOPTUPOBAHME U XPaAHEHWEe MOSu-

MEPHERFPRY6-

MpeaucnoBue

Llenn, OCHOBHble NPUHLUNLI, MOMOXEHUA MO rOCyJapCTBEHHOMY pPerynupoBaHUI0 U
ynpaBreHuio
B 0651acTM TeXHUYEeCKOro HOPMUPOBAHUA U CTaHO4APTU3aLUM ycTaHOBMeHbl 3akoHoM Pecny6nuku
Benapycb «O TeXHMYECKOM HOPMUPOBAHWUM U CTaHAAPTU3aLMmn».

1 PABPABOTAH Hay4HO-MPOEKTHO-NPON3BOACTBEHHbLIM pecnyb6nnkaHCKUM YHUTapHbIM
npeanpusatnem «CtpoutexHopm» (PYI  «CTpoMTexHOpM»), TEXHUYECKAM KOMMUTETOM Mo
CTaHAapTM3auMm B obnactu apxXuMTeKTypbl U cTpouTenbcTBa «Boooxo3sincTBeHHOe CTPoUTEeNnbCTBO,
BoAoCHabxeHue n BogooteegeHue» (TKC 05).

BHECEH ynpaBneHunem cTpouTenbHOW Hayku U HopmaTuBoB MuHUCTepcTBa apXUTEKTYypbl U
cTpoutenbcTBa Pecny6nuku Benapycsb.

2 YTBEPXXOEH W BBEOEH B [OEWUCTBME npukazom MuHUCTepCTBa apXMTEKTYpbl W
cTpoutenbcTBa Pecnybnukn Benapychb ot 1 Hosi6psi 2006 r. Ne 303.

B HaumoHanbHOM KoMMyieKce TeXHUYeCKMX HOPMaTUMBHbIX MNPaBOBbLIX aKTOB B obnactu
ApPXUTEKTYpbI
M CTPOUTESIbCTBA HACTOSALMNA TEXHUYECKMA KOAEKC YCTAaHOBUBLUENCA NPaKTUKN BXoauT B 6ok 4.01
«BopgocHabxeHue n BogooTBeAeHMe.

3 BBE[EH BIMNEPBbIE (c otmeHon Ha TeppuTopun Pecnyonuku Benapycb CH 478-80).
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Hactosawmm TexHMYEeCKMN KOAEKC YCTaHOBUBLLUENCSH NPAKTUKM He MOXeT ObiTb BOCMPOU3BEAEH,
TUPaXWUpPOBaH WU pacnpocTpaHeH B Ka4vecTBe odumumanbHOro wusgaHuss 6e3 paspelleHus

MuHUCcTepcTBa apXUTEKTYpbI U cTpouTenbcTBa Pecny6nuku Benapych.

W3paH Ha pycckom sA3blke.
© MuHcTporapxuTekTypbl, 2007
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TEXHWYECKMU KOOEKC YCTAHOBUBLUEACA NPAKTUKN

CETU BOOOCHABXEHUA U KAHATIM3ALIUU
N3 NMNOJIMMEPHbIX TPYB
MNpaBuna npoekTUpoBaHUA U MOHTaXa

CETKI BOOA3ABECMAY3HHA | KAHANI3ALDbII
3 NANIMEPHbLIX TPYB
MpaBinbl npaekTaBaHHA i MaHTaXy

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

[OaTta BBegeHuns 2007-07-01

1 O6nacTb NnpuMeHeHuA

Hactosawmm TexHM4ecKun KOAEeKC yCTaHOBMBLUEMCA NPAKTUKU (Aarnee — TeXHUYEeCKUM KOAEeKC)
pacnpocTpaHsfieTcAa Ha CeTU BHYTPEHHEro U Hapy>XHOro BOAOCHabXeHUsl, BHYTPEHHEeN U Hapy>XHOM
KaHanusauumm,

a TaKkke BHYTPEHHMX BOAOCTOKOB M3 MONIMMEPHbIX TPYO (Aanee — Tpy6) u yctaHaBnMBaeT npaBuna
nx
NPOEKTUPOBAHUSA U MOHTaxa.

TpebGoBaHMA HacTosILWEro TeXHMYECKOro KoAeKkca NMPUMEHAIOTCA Npu pa3paboTKe NpPOeKTHOW
AOKYMEHTaLuMM Ha HOBOE CTPOMUTENbLCTBO, PEKOHCTPYKLUUIO U PEMOHT CUCTEM BOAOCHAGXKEHUs U
KaHanusauuu, a Takke Npyu BbINONMHEHUN TPy603aroToBUTENbHbIX U MOHTaXHbIX PaGoOT U UCNbITaHWUA
TpybonpoBoaoB.

2 HopmaTuBHbIe CCbINKK

B HacTosilleM TeXHMYECKOM KoAeKce MWCMNOoSib30BaHbl CCbISIKM Ha creaylolue TexXHU4Yeckue
HOpPMaTUBHbLIE NPaBOBble aKTbl B 06M1acT TeXHNYECKOro HOPMUPOBaAHUSA U CTaHAApTM3auuu (aanee
— THNA): "

CTBb 1293-2001 Tpy6bl nonumepHble ANA CUCTEM OTOMJIEHUA U FopsYero BOAOCHAaGXeHwus.
TexHu4eckue ycrnoBus

CTb 1333.2-2002 U3penusa nonumepHble AnA  cTpouTenbcTtBa. Metona  onpepeneHus
[ONIrOBEYHOCTU TPYO NONMMEpPHbIX ANA UHXKEeHEPHO-TEXHUYECKUX CUCTEM

CTb EH 1401-1-2005 Tpy6onpoBoabl nnacTtmaccoBble Ans 6e3HanopHOro NoA3eMHOro gpeHaxa
M kaHanusauuu. MonuBuHuNxnopup HennactudumuupoBaHHbiin (PVC-U). Yactb 1. TexHu4veckue
yCnoBus Ha TPyObl, YacTu (paCoHHbIe K HUM M MaTepuarnbl AN MOHTaXa TpybonpoBoaoB

CTb EH 1452-2-2005 Tpy6onpoBogabl nracTrmMmaccoBble ans BOAOCHabXeHus.
MonuBnHunxnopua HennactuduumpoBaHHbii (PVC-U). YacTb 2. Tpy6Obl

FOCT 1050-88 lNpokaT copTOBOM, KanNMOpPOBaHHbIN, CO CMeLuuanbHON OTAENKON NOBEPXHOCTU U3
yrnepoaucTon Ka4eCTBEHHOW KOHCTPYKLMOHHOM cTanu. O6wme TexHn4yeckme ycrnoBus

FOCT 4784-97 AnoMMHMIA U cnnaBbl antoMuHUeBble aecdopmupyembie. Mapku

FOCT 8032-84 MNpepnoytuTenbHble YMUCHA U PAAbI NPeANOYTUTENbHbIX Yncen

FOCT 11262-80 Mnactmacchkl. MeToa ucnbiTaHMA Ha pacTsXXeHue

FOCT 14359-69 Mnactmacchkl. MeToabl MexaHM4YecKUx UcnbiTaHun. Obwue Tpe6oBaHUA

WU3paHue ocdmumanbHoe
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" CHB u CHul umetoT CTaTyC TeXHUYEeCKOro HOpMaTMBHOIO NMPaBOBOro akTa Ha NepexoAdHbli nepuop A0 UX 3aMeHbl
TEXHUYECKMMM HOPMaTMBHbIMW NPaBOBbLIMU aKTamMu, NpeaycMoTpeHHbIMM 3akoHoMm Pecnybnuku Benapycb «O TexHU4Yeckom
HOPMUPOBaHUM
W cTaHAapTU3auumn».

FOCT 18599-2001 TpyO6bl HanopHble U3 NonnaTuneHa. TexHM4yeckue ycnoBus

FOCT 22689.2-89 Tpy6bl NONMU3ITMNEHOBbIE KaHanW3aLMWOHHble WU (PaCOHHble 4YacTu K HUM.
KoHcTpyKuusa

CHB 2.02.03-03 OrpaHuyeHue pacnpocTpaHeHUs noxapa B 34aHUAX U COOpPYXeHUAX. 06 beMHo-
NNaHMPOBOYHbIE U KOHCTPYKTUBHbIE peLueHust

CHB 2.04.02-2000 CtpouTenbHasi KnMMaTonorus

CHB 3.03.01-98 XXene3Hble goporu koneun 1520 mm

CHwuI 2.01.07-85 Harpy3ku n Bo3gencTeus

CHwuI 2.04.14-88 TennoBas nsonsAumMa obopyaoBaHusA u TpybonpoBoaos

CHwmI1 2.05.09-90 TpamBaKHbIe U TPOJINENOYCHbIe NUHUMN

CHwuI 3.02.01-87 3emnsiHble COOPYXEHUSA, OCHOBaHUA U hyHAAMEHTbI

CHwuI 3.05.04-85* HapyxHble ceTu n coopyXeHusi BogoCHa6XeHusi U KaHanu3auum

CHwuI1 11-89-80 lNeHepanbHble NNaHbl NPOMbILIEHHbIX NPeaANPUATUN.

MpumevyaHue — Mpu NONbL3o0BaHMM HACTOSILUIMM TEXHUYECKMM KOZAEKCOM LienecoobpasHo npoBepsTb gencteue THMA no
MepeyHI0O TEXHNYECKMX HOPMATUBHbIX NPaBOBbLIX aKTOB MO CTPOUTENbLCTBY, AENCTBYIOLWNX Ha Tepputopun Pecnybnuku
Benapycb, u katanory, cocTaBreHHbIM MO COCTOSiHMIO Ha 1 sHBapsi TeKyllero roga, U MO COOTBETCTBYHOLUM
MHGOPMaLMOHHbLIM YKa3aTensiM, onyGrnMKoOBaHHbIM B TEKYLLEM roay.

Ecnu ccbinoyHbie THMA 3ameHeHbl (M3MeHEHbI), TO NPU NONbL30BaHMN HacTOSALMM TEXHUYECKMM KOAEKCOM crieayeT
PYKOBOACTBOBaTbLCS 3aMeHeHHbIMU (M3meHeHHbiMu) THIMA. Ecnu ccbinoyHble THIMA oTMeHeHbl 6e3 3ameHbl, TO
nonoxeHue, B KOTOPOM [laHa CCbIJIKa Ha HUX, MPUMEHSIETCA B YacTH, He 3aTparnBaroLLei 3Ty CChIJIKY.

3 MonumepHble TPyObl, NPpUMEHsieMble Afsi ceTer BOJOCHabXeHUsa n KaHanusauum

3.1 B ceTAXx BOAOCHaOXEeHNA U KaHanu3auum cnegyeTt UCNonb3oBaTh TPYObI, yAOBNeTBOpAlOLMe
TpeboBaHuam pgencteyrowmx THIMA un paspeweHHble MuHUCTEPCTBOM 3A4paBOOXpPaHEHUs1 K
NPUMEHEeHUI0 B 06nacT cCaHUTapHOM TeXHUKM.

3.2 MonumepHbIe TPYObI pa3nu4yaloT No crieAyrLWmM XapakTepHbIM NPU3HaKaMm:

— no maTepuany, U3 KOTOPOro OHM U3roToBfi€Hbl U KOTOPbLIM ONpeaensitoTCA MX CBOWCTBA U
onTUManbHble YCNOBUA 3KCNyaTauum;

— No MeToAy U3roToBIIEHUs (HENPepPbIBHOWN 3KCTPY3UM UMK NUTbS NoA AaBNeHueM);

— MO HOMMHanbHOMY BHYTpeHHemy paBneHuto P, (PN) TtpaHcnopTupyemon cpeabl,
MUHUManNbLHOW AnNuTenbHOM Nnpo4yHocTn URS;

— MO KOHCTPYKTUBHbLIM OCOGEHHOCTAM Tpyb: C rnagkom wnu ropupPoBaHHON CTEHKOM,
OOHOCIIOWHbIE
M MHOrOCNOWHble, apMUPOBaHHbIE, U3 Pa3HOPOAHbLIX MaTepuanoB, C FNaAKUM WM pPacTpPyOHbLIM
KOHL,OM.

3.3 Pagbl HOMMHaNbLHbIX HAPYXHbIX AMaMeTPOB U HOMUHaNbHbIX AABMEHUN ANSA NOJIMMEPHbIX
TpyO ycTaHOBMNEHbI MeXAYHapoAHbIM cTaHaapToM [1] 1 COOTBETCTBYIOT psisaM NpeanoyYTUTENbHbIX
Yyucen R 10
M R 5 no OCT 8032. 3a OCHOBY NPUHAT HapYXHbIA AMaMeTp, KOTOPbIN NPU U3MEHEeHUU TOJILMUHbI
CTEHKN OCTaeTCA NOCTOSIHHbIM, @ BHYTPEHHUN AMamMeTp COOTBETCTBEHHO M3MeHseTcs. MonHbin pag
HOMMUHaNbHbIX HAPYXHbIX AMaMeTPOB NONMMepPHbIX TPY6, MM, cnegytowmi: 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 3aBMCMMOCTU OT HOMMHANLHOroO paboyero AaBneHUA TPaAHCNOPTUPYEMOW cpeabl TPYObl
noapasfenAlTCA Ha TUMbl, KOTOpPble XapakTepu3yHTCS COOTBETCTBYHIOLWMM 3HAaY€HUEM TOSLLUHbI
CTeHKU, obecneymBaroLle NPOYHOCTHbIE XapaKTepUCTUKN TPybonpoBoaoB.

lNokasatenb HauMMmeHbllero TpeGyeMoro COMNpoTUBIEHUSA (OOMYCKAaeMOro HamnpsXXeHuUsa) Wnu
MUHUMarbHOM AnuUTeribHOM nNpo4YyHocTu MRS siBnsieTcs onpepensloWUM KpuTtepuem npu BbiGope
NosIMMepHbIX MaTepnanoB, NpeAHa3Ha4YeHHbIX 4SSl U3roTOB/IeHNA HaNOPHbIX TPYO.
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CornacHo knaccudukaumu, NPUHATON B MeXAyHapoAHbIX cTaHpapTtax [2] v [3], makcumanbHoe
pgonyckaemoe pabouyee paBneHue TpaHcnopTupyemom cpeabl MOP, Mla, onpepensietca no

c¢dopmyne

MOP = MTRS(SDR -1), (3.1)
rae MRS — MuHMManbHaa AnuTenbHas nNpodvHocTb, MIMa, (HanpsbkeHue, Nomny4eHHoe nNyTeMm

3KCTpanonsAuMm Ha cpok cnyxo6bl 50 net npu Temnepartype 20 °C gaHHbIX UCMbITaHUN
Tpy6 Ha CTOMKOCTb K BHYTPEHHEMY rMAPOCTAaTUYECKOMY [AaBMNEHU C HWKHUM
pgoBepuTernbHbLIM UHTepBanom 97,5 % U1 okpyrnmeHHoe OO OnmKavwero HWXHero
3HaveHus psaa R 10 no FOCT 8032;
SDR — cTaHpapTHOe OTHOLWEHWe pa3mMepoB HOMMUHANbLHOINO HapyXHOro auamMmeTpa Tpyobl K
HOMMHaNbHOMW TOSLNHE CTEHKW;
(o — Ko3dpchpuumeHT 3anaca NPOYHOCTMU.
Mo knaccudmkaumm [4] 6e3HanopHbIe KaHanNM3auMoHHbIe TPYObl NoapasaensroTCA Ha Knaccbl
no KonbLeBou xecTkoctn SN 2 2 2 KH/MZ, SN42=24 KH/MZ, SN 8 = 8 kH/M>.
3.5 B xapaktepucTtuku TpybO BKNIOYEH nokasaTtenb S — HOMMWHaNbHOE CepuHOe 4ucno,
BblYUcnsieMbin no chopmyne
_ (SDR-1)
= > .

CooTHOWEHNe MeXay HOMWUHANbHLIM CEPUNHBLIM YUCIIOM UM 3Ha4YeHUEM CTaH4apTHOro
OTHOLUEHUS pa3MepoB NpuBefeHbI B Tabnuue 3.1.

S (3.2)

Tabnuua 3.1
HomuHanbHoe cepuitHoe 4yncno S CtaHpapTHOe OoTHOLleHue pa3mepoB SDR

20 141
16 33

12,5 26
8 17
8,3 17,6
5 11
3,2 7,4
25 6
2 5

HomunHanbHoe paBneHue P, (PN) — nocTtosiHHOe BHyTpeHHee AaBrneHue Boabl npu 20 °C, koTopoe
TPyObl U hacoHHbIe YacTu BblAEPXKUBAIOT B TeueHne 50 neT npu pacyeTHOM 3Ha4Y€HUU MUHUMANbHOMN
AnuTtenbHon npo4yHoctm MRS marepuana Tpyobl. HomumHanbHoe pasneHuwe P, (PN) ncnonb3yetcs B
KayecTBe knaccudmkauMoHHOro npusHaka nonvMmepHbix Tpy6. MakcumanbHoe gonyctumoe pabouee
paBneHue onpepgensieTcs
no opmyne (3.1) B 3aBMCMMOCTU OT CBOMCTB NOJSIMMEPHOro Mmatepuana u ycroBun paboTbl Tpy6onpo-
BoAa.

3.6 Ana ceTen BogocHabXeHUA U KaHanusauuu criegyeT NPUMEHATb TPYObl, U3rOTOBNEHHbIe U3
NosIMMEpPOB:

— ANns BHYTPEHHUX CUCTEM ropsiuero BOAOCHabXeHuUA:

nonunponusieHa u ero cononumepoB (ganee — IMM);
CLUMTOrO NMOJIN3TUNEHA;
— Ansi CUCTEM XOJIOAHOIro BOAOCHabXeHuUA:
nonuaTuneHa HU3Koro AasneHus (aanee — NMHA) n Boicokoro aasneHus (ganee — MNBA);
nonuBuHunxmnopuaa (aanee — MNBX);
— AN CUCTEeM KaHanusauuu:
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nonunponunexa (MM);
nonuatuneHa (MHA), (NBAO);
nonueBuHunxnopuaa (MBX).
MepeyeHb pencrtByrowmx THIA Ha nonumepHble TPpyObl M haCOHHble YacTu NpuBeOeH B
npunoxeHuu A.
OnAa BHYTPeHHMX ceTell XONoOAHOro BOAOCHAOXeHUs [onyckaeTcsd MNPUMEHATb TPyObl,
npeaHa3Ha4yeHHble ANA BHYTPEHHUX CceTeln ropsyero BOAOCHa6XeHus.
Pasmepbl TpyO, npumeHsieMbiXx Ons ceTe BOAOCHAOXeHUs W KaHanusauuu, npuvBeaeHbl B
npunoxexHum b.
HdonroBevyHocTb NonMmMepHbIX TPyb cneayeT onpegenaTb no CTB 1333.2.
lpume4aHue — CooTBeTCTBME HAMMEHOBAHUSA MONUITUINEHa, NPMMeHseMoro AnsA usrorosneHus Tpyé no FOCT 18599,
o603Ha4yeHUI0 Mapok nonuatuneHa no Aencteytowmnm THIMA Ha nonuatuneH cm. FOCT 18599 (npunoxenue [).

3.7 YcpeAHeHHble TeXHUYeCKMe nokasarenu nosimMepHbIX Tpyo npuBeaeHbl B Tabnuue 3.2.
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Ta6nuua 3.2
HanmeHoBaHue Koadpuument Koadduumenrt mePOXOBaTOSTb
TensionpoBoAHO- MnoTHoCTbL BHYTpeHHeu
nofIMMepHoOro marte- TemMmnepatypHoro 3
cTH, M martepuana, r/cm NOBEPXHOCTU TPYO,
puana Br/(m-°C) nI/IHeVIHOFO’I;.:?:CLIJVIpeHVIH, MM

nn 0,23 1,5-107* 0,910

g;"'"’"" nonnatm- 0,41 2,0-10™ 0,930-0,950

nHA 0,42 2,2-10™ 0,941-0,965 0,003-0,007
nen 0,35 22-107* 0,910-0,925

nBXx 0,14 0,8-107* 1,450

3.8 MonumepHbIe TPYyObl COeAMHAIOTCA Mexay cob6or M ¢ PaCOHHLIMMU YacTAMM creayroLwummn
cnoco6amu:

— 1py6bl M3 MHA, NBA v NN — Ha cBapke BCTbIK U B pacTpyb, ¢ NnpuMeHeHMeM pPacTpyOHbIX
COeAVHEHUN C 3NaCTOMEPHbIMU YNIIOTHUTENbHbLIMU KONbLaMu, Ha chnaHuax;

— Tpy6bl M3 NBX — Ha Knew, ¢ NpUMMeHeHneM pPacTpyOHbIX COeAMHEHUIN C 3NacTOMEepPHbIMU
YNIOTHUTENbHbLIMU KONbLUaMu, Ha conaHuax;

— TPYObI U3 CLUNTOrO NMOSIN3TUIIEHA — C NMPUMEHEHUEM MEeTaINIMYeCKUX UIN NOSIMMEPHbIX haCOHHbIX
yacTem.

4 TpoeKTMpoBaHMe BHYTPEHHUX ceTe BOAOCHAa0XeHUA

4.1 Mpoknagky Tpy6 u3 NONMMMEPHbLIX MaTepuanioB B 34aHUAX, KakK NMpaBuno, Heo6xoaumo
npeaycMaTpuBaTb CKPbITO B MOHTaXHbIX KOMMYHMKAaUMOHHbIX LUaxTax, KaHamax M Kopobax,
orpaxpatrowme KOHCTPYKLUN KOTOPbIX BbIMOJIHEHbI U3 HEFOPKYUX MaTepuanosB.

B mecTax npoxoxpeHuss TpybO uYepe3 CTeHbl, Neperopoakn U NepeKkpbITUS C HOPMUPYEMbIM
npenesioM OrHeCTOMKOCTU [AOJKHbl ObiTb NpPeAyCMOTPeHbl MeponpusaTusa, obecneuymBarolime
BblnonHeHue Tpe6oBaHum CHB 2.02.03.

4.2 lMpu ckpbITON npoknagke TPyod B MecTax pacrnonioXeHUs 3anopHOM U perynupyrowien
apmaTtypbl cnepyeT npegycMmaTtpuBaTb JHOKW, pa3Mepbl KOTOPbIX AOMKHblI ObiTb BbiOpaHbl U3
ycnoBua obecneyeHusi yaobHoM aKcnnyaTaumMm apmMmaTtypbl.

4.3 3anpewaeTcss NpPUMEHeHMe MNOJIMMEPHbIX TPYO ANA NPOTMBONOXAapHOro BOAONPOBOAA,
00BbeAMHEHHOro NPOTUBOMOXAaPHOro BOAONPOBoOAa U TPyOONpoBOAOB aBTOMAaTUYECKUX YCTaHOBOK
NoXapoTyLUeHUA.

44 [Ona TpybonpoBOO4OB CUCTEM XOJIOAHOINO W ropsiyero BoOAOCHabxeHWA crnegyeT
npegycMaTpuBaTb usonsauyuro cornacHo CHull 2.04.14.

4.5 Mpu NpoeKTUPOBaHMN CTOSIKU U3 NOJIMMEPHbIX TPybO cneadyeT pa3buBaTb Ha y4acTKM nyTem
NPOeKTUPOBaHUS HenoABMXHbIX onop. lpu 3TOoM Heo6xoauMmMo obGecneymMBaTb KOMMEHcaUUO
TemnepaTypHbIX yANTMHEHU TPYyOONpoBOAOB CornacHo TpeboBaHusim pasaena 6.

4.6 [lonyckaeTcsa npegycMaTpyMBaTb pa3BoAKy NMOJSIMMEPHLIX TPyO K Bogopa3bopHon apmatype
CKpbITO
B MOny UM B CTEHaXx.

Mpu npoknagke Tpyb6 CKpbITO B MOJly UMM CTeHax cnenyeT npegycMartpuBaTb Hepa3beMHble
coeAvHeHus TpyoO.

4.7 Tlpy nNPOEKTUPOBaHUM CUCTEM BOAOCHAGKEHUSI C NPUMEHEeHWeM MNOoJIMMEepPHbIX TpPyo
HeobxoguMoO npeAycMmaTpyMBaTb 3a3eMJIAIOWMKA NPOBOA, K KOTOPOMY 4Yepe3 ypaBHUTENbHble
nepeMbIYKM crnegyeT NOACOeAUHATb BaHHbI U AylleBble NOAAOHbI.

5 npoeKTMpOBaHVIe BHYTPEHHUX ceTen KaHanuM3auuum

5.1 B 34aHMAX pa3nu4HOro Ha3HavyeHUsA BbICOTOM ABa U 6ornee aTaxen Npu NpUuMeHeHUn Tpy6 U3
NONMMEpPHbIX MaTepuarnoB ANA CaMOTEeYHbIX CUCTEM BHYTPEHHEW KaHanu3auum U BOJOCTOKOB
Heo6xoaumo cobnogaTth criegyolmne ycrnoBus:

5
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— nNpOKNagKy KaHanmu3auuOHHbIX U BOAOCTOYHbLIX CTOSIKOB NpeaycMaTpuBaTb CKpPbITO B
MOHTaXXHbIX KOMMYHMKALMOHHbIX LWaxTax, WTpabax, kKaHanax u kopobax ¢ npegesioMm OrHeCTOMKOCTHU
orpaxparowmx KOHCTPYKLMn He meHee El 30 n knaccom noxapHon onacHoctu KO;

— B MecTe YCTaHOBKM Ha Tpyb6onpoBoae peBM3ui U NPOYNCTOK AOJMKEH ObITb ob6ecneyveH nerkum
[AOCTYNn NOCPeACTBOM YCTPOMCTBA JIIOKOB U CbEMHbLIX MaHernen C npeaenomM OrHeCTOMKOCTU He
MeHee El 30
M KNnaccom noxkapHow onacHoctu KO0.

B nopgBanax 34aHMM nNpu  OTCYTCTBUM B HUX TMPOU3BOACTBEHHbIX, CKIAACKUX W
aAMMHUCTPATMBHbIX NMOMELLEeHUN, a TaKKe Ha Yepaakax U B NOMELLUEeHUAX CaHY3NOB XUJbIX 30aHUN
npokKnagky KaHanM3auMoHHbIX
M BOAOCTOYHbIX TPyO6ONpoBOAOB U3 NONIMMEpPHLIX TPyO fgonyckaeTcs npegycMaTpuBaTh OTKPbITO.

5.2 MecTta npoxoaa CTOSIKOB M3 MOJIMMEPHbIX MaTepuarioB 4epe3 CTeHbl, NMEeperopogku u
nepeKkpbITUA JOMKHbI ObITb BbINOIHEHbI cornacHo CHB 2.02.03.

5.3 BbITskKHYI0 4acTb CTOsika KaHanu3auuMm OT MecTa npoxopa 4Yepe3 nepekpbiTue U Bbile
Heo6Xx0AUMO BbINMOJNHATL U3 MeTarIN4YeCKnNX TpyoO.

5.4 [Ina BOOOCTOYHbLIX CTOSKOB crieAyeT NMPUMEHSATb MOJIMMEpPHbIe KaHanu3auuoHHble TPyObl,
eCIi1 OHM BblAepXMBalOT TpebyeMoe faBneHne Boabl, UM HanopHble Tpy6bl 3 MHA, NBO n NBX.

5.5 lnameTp BOAOCTOUYHbLIX CTOAKOB HEOOXOAMMO NPUHUMATb, PYKOBOACTBYACHL TPe6OBaHMAMMU
HOPM MO NPOEKTUPOBAHUIO BHYTPEHHEN KaHanM3auum 3gaHun.

5.6 Ona npoekTUpoBaHUSA BOAOCTOYHLIX cTosAkOB w3 [BX cneayetr npeaycmaTtpuBatb
COeAMHEHUS C YNJTIOTHUTENIbHLIMU KONbLIAMW UK KNneeBble COeAUHEHUS.

Mpn npoeKTMpOBaHUM BHYTPEHHUX BOAJOCTOKOB Tpyobl w3 TMHA wnu TMBO cnepyer
npeaycmMaTpuBaTtb ANMHHOMEPHbIMUK B 6yxTax. [lonyckaeTcsi BbINOMHATbL coeAuHeHne Tpyb cBapKo.

6 KomneHcauus TemnepaTypHbIX yANTMHEHUI TpyGonpoBoaoB

6.1 TemnepaTypHoe yanuHeHue TpyGonpoBoaa Al, cMm, BbluMcnsieTca no popmyne
Al = alAt, (6.1)

roe o — Ko3dpULMeHT TeMnepaTypHOro JIMHEMHOro pacliMpeHnsa maTepuana Tpyosbl, 1/°C;
| — pnuHa yyacTtka TpybonpoBoaa, cwm;
At — pacyeTHbIA nepenag TemmnepaTtyp, NPUHUMaEMbIN KakK pPa3sHOCTb MeXAYy pacyeTHoOM
TeMnepaTtypon XUAOKOCTM U TeMnepaTtypou OKpyXawlwero Bo3gyxa MpPU MOHTaxe
TpybonpoBoaa (npuHumaemon He Huxke 5 °C), °C.

6.2 KomneHcauma TemnepaTypHbIX YANIMHEHUA NONMMEPHbIX TPYO NpU NPOEeKTUPOBAHUN CUCTEM
BOAOCHAOXeHUs OOMKHA OCYLLEeCTBMATLCS, KaK NpaBuro, 3a c4eT CaMOKOMMEHCALUMU OTAeNbHbIX
y4yacTKOB TpybGonpoBoAa, a TakKke 3a CYeT YCTPOMCTBA TFHyTbiX OTBoAoB, [1-06pa3Hbix wnu
NnMpoo6pasHbIX KOMNEHCATOPOB, NPUBeAEHHbIX Ha pUcyHke 6.1.

BbiGbop cnocob6a KOMNeHcauuM YAJIMHEHWA  TPYOOMpPOBOJOB  OCYLWECTBIIAETCA Npwu
NPoOeKTUPOBaHUN
B 3aBUCMMOCTM OT KOHKPeTHbIX YCITOBMWA NPOKNagKku Tpyo.

a) 6) B)

< ) ( <
\ /
[ Al
2

Al

‘&/1 l
1 r
-« >

Al
2

PucyHok 6.1
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a — rHyTbIll OTBOA;
6 — rHyTbIN [1-06pa3HbIN KOMMNeHcaTop;
B — FHYTbIA NIMPOOGpPa3HbIM KOMNeHcaTop
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6.3 MakcuMmanbHO gonycTMMoOe TeMnepaTypHoe yanMHeHue Tpy6onpoBoaa Al, cM, KOTOpoe MoXeT
ObITb KOMMEHCUPOBaHO OTBOAOM nog yrrom 90°, AoMKHO onpeaenAaATbeA no gopmyne

2R (I, +r)° +0,07r
3Ed I, +r

H

Al = (6.2)
roe R — pacuyeTtHoe conpoTuBIieHME paspyweHuro matepuana Tpyo, MMa, onpegensiemoe B
cootBetcTBuM ¢ [1.1.1;
l{ — ANuHa npuneraroLero K oTBoAy NPAMOro y4yactka Tpy6onpoBoaa, BOCNPUHMMAOLLEro
nepemelyeHune Al, cm;
r — paguyc usrmba oTBoAa, CMm;
E — moaynb nonsyvyecTtu matepuana Tpy6, MMa, onpegensiembin cornacHo [1.1.2;
d,, — HapyXHbI guameTp TPyObI, CM.

OcCHOBHbIe reoMeTpUyeckue napaMmeTpbl THYyTOro oTBOAa NokasaHbl Ha pucyHke 6.1a.
6.4 MakcumanbHO gonycTtumoe paccrtosiHve l;, CM, OT KOHUa OoTBoAda A0 MecTa HernogBWXHOIo
3aKpenneHus (CMm. pucyHok 6.1a) cneayeT onpegensrtb no opmyne

Al

| =—,
aAt

1

(6.3)

rae Al — komMmneHcupyemoe OTBOAOM TeMnepaTypHoe yaAnuHeHMe TpybonpoBoAa, CM,
onpeaensiemoe no cgopmyne (6.2);
At — TO Xe, 4TO U B chopmyne (6.1).

6.5 MakcumanbHO ponycTumoe TemnepaTypHoe YyAliMHeHue TpybonpoBoga Al, cMm, KoTopoe
MOXeT ObITb BOCNPUHATO rHYTbIM [1-06pa3HbIM KOMNEHcaTopoMm, onpeaensieTcs no ¢opmyne

R

= W(Q, 4r® +14,9r’a+7,8a° +13a°), (6.4)

roe r — paguyc n3rm6a komneHcarTopa, CMm;
E — 710 Xe, 4Tto 1 B ¢hopmyne (6.2);
a — AnvHa NpPsIMOro yvyacTka KomneHcaTopa, CM;
h — BbINeT KOMNeHcaTopa, CM.

OcCHoOBHble reomeTpuyeckue napameTpbl rHyToro -o6pa3Horo komneHcaTopa nokasaHbl Ha PUCYHKe
6.16.

6.6 MakcumanbHO pgonycTUMble pPacCTOAHMA OT KOMMEeHcaTopa AO MecTa HenoABWXHOro
3aKpenyieHua TpybonpoBoaa |, cm, (cM. pucyHok 6.16) fOMKHbI BbIYUCHATLCA No ¢hopmyre

__ Al (6.5)
20At
rge Al — BOCNpuHUMaemMmoe KOMMNeHcaTopoM TemnepatypHoe yAaOliMHeHue pr60npOBona, CM,

onpeaensiemoe no cgopmyne (6.4).

6.7 Insa KoMneHcauun TemMmnepaTypHbIX YANIMHEHMIA NPAMONMHENHbIX Y4acTKOB TpybonpoBoaoB
ANVHOM Ao 12 m pa3mepbl NMPOOGPa3HOro KoMneHcartopa (CM. pucyHok 6.1B) crneayeT npuHMMaThb
Mcxoas M3 cnegyrowmnx COOTHoWeHun: ry = 5d, r; = 3,5d,, B = 3d,, h = 15d,.

Ona KomneHcauuMm TemnepaTypHbIX YANMHEHUN MPAMOJSIMHEMHbIX YYacTKOB TPyobonpoBoaoB
AnvHou oo 12 m n anametpom go 70 MM gonyckaetcsa ucnonb3oBaHue M-o6pasHbIX (PUCYHOK 6.2) n
M-o6pa3Hbix (pucyHoK 6.3) KOMNEeHcaTopoB, NOBOPOTbl KOTOPbIX WU3roTOBfIEHbl C MPUMEHEeHueMm
¢paCoHHbIX YacTen.

OnuHy nneva ls, cM, cnegyeT onpeaensatb no ¢oopmyne

I, = kyd Al (6.6)

roe k — koadpcbmumeHT: ansa Tpy6 m3 NBX npuHumaetca k = 30, ana Tpy6 m3 NHA v NN k = 15,
Ana Tpy6 u3 cumtoro nonuatuneHa k = 12, ana 1py6 w3 NBL k = 5;
d, — HapyXHbI1 AgnameTp TPyObl, CM;
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Al — KOMMNeHcunpyemoe oTBOoAOM TeMnepaTtypHoe yarnmHeHue pr60npOBo.qa ANWHOM |, cMm.

Ona KoMneHcauun TeMnepaTypHbIX YANTMHEHUI NPAMOSIMHENHbIX Yy4acTKOB Tpy6onpoBoaoB U3
nn
M CLUMTOro MonuaTusieHa AnuvHon o 12 m u guametpom Ao 70 MM AONyCcKaeTcA UCMoOfib3OBaHMe
netneo6pa3HbIX KOMMEHCAaTOpPOB, AUAMETP KOTOPbIX AOMKEH ObITb He MeHee BOCbMWU HapyXHbIX
AnameTpoB TPYyObl.

CcO

|_7L

H — HenoaBuxHas onopa; CO — ckonb3swasn onopa

PucyHok 6.2

Is
2

&h

s
K co H

L NS

Lf—,%

PucyHok 6.3

A
Y

6.8 Ha kaHanusauMoHHbIX TpybonpoBoaax, coeAuHsieMbIX NpU nomowm pacTpyboB c
YNNOTHUTENbHLIMA KOMbLiaMK, BOCMPUMHUMAKOLWMMKU TemnepaTypHble yANUHeHUsi TpyboonpoBoaos,
yCTaHOBKY KOMMNeHCcaTopoB npeaycmaTpusaTtb He cneayeT. B atom cnyyae B pactpy6e Heo6xoammo
OCTaBNATb 3a30p MeXAy KOHLOM TpyObl n pacTpy6om (cM. pucyHok 16.1).

6.9 KomneHcauus TemnepaTtypHbIX YASIMHEHUWA NpPUM MUCNONb3OBaHUM CBapHbIX WU KieeBbiX
coeAMHEHUI Ha KaHanu3auMOHHBLIX TpybGonpoBoaax AorkHa obecneymBaTbCA C NMOMOLLLIO OAHOMO
MINN HECKONbKUX COEAWHEHMW C YNNOTHUTENbHLIMU KONbLiaMu, BCTaBNSAEMbIMA B OObIYHBLIA UK
KOMMNEeHCauMOHHbIN (yANMHEHHbIN) pacTpy®6.

6.10 [na koMneHcauuu TemMnepaTypHbIX YAJIMHEHMA BOAOCTOYHLIX CTOSKOB M3 Tpy6 MNBX c
KneeBbIMU COEAMHEHUSIMM HeoOXxoAMMO npeaycMaTpuBaTb OAHO KOMMNEHCALMOHHOe coeAuHeHue €
YNNOTHUTENbHbLIM KOMbLIOM Ha NATb 3TaXeu.

7 KpenneHue nonumepHbIX Tpy6onpoBoaos

71 [Ona nonumepHbIX TPybonpoBOoOOB cregyeT MPUMEHATb MNOABWXKHbIE KpenneHus,
Jonyckawwue nepemellieHUMss TPy®O B OCeBOM HamnpaBrieHMM, U HenopBWXKHble KpenrieHusl, He
AonycKarloLue Takux nepemeLleHuin.
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7.2 HenopgBuxHble KpenneHuMAa Ha Tpy6ax w3 MHAO, NBAO, MM v NBX cnepgyeT BbINONHATL C
nomMowbio npusapeHHbix (ana MHO, NMBAO v M) vwnu npukneeHHbix (ana MNBX) k Tpybe ynopHbIX
Koney — Ans Tpy6 anameTtpom o 160 mm, unu cermeHToB — Ans Tpyd AvameTpom 6onbe 160 mm.
Ecnu HeoGxogumo obecneunTb NepemMelleHne TpyobonpoBoAa TONIbKO B OAHOM HamnpaBrieHuw,
AOCTaTOYHO YCTaHOBUTb KOSbLIO (CErMeHT) C OQHON CTOPOHbI.

HenoaBukHoe kpenneHue TpybonpoBoaa Ha onope NyTeM cxaTus TpyObl He AonycKaeTcs.

B kayecTBe NOABWXHbLIX KpenneHun criegyeT MNPUMEHATb XOMYTbl, BHYTPEHHUW AuameTp
KOTOPbIX AOMMKEH ObiTb Ha 1-3 MM GoNnblue HAaPYXHOTo AnamMeTpa MOHTUPYEMOM TPYObI.

7.3 PaccTosiHne mexay HenoABUXKHBLIMU KpenneHUsiMuU criegyeT NnpMHUMaThb He 6onee 400d.,,.

7.4 PaccrosiHus Mexpy KpemnJlieHUSIMA Ha BepTUKaNbHbIX M FOPU3OHTaNbHbIX Y4YacTKax
TpybonpoBoAoB yKka3aHbl B npunoxeHuu B.

7.5 NpumeHsieman BogopasbopHasa apmMaTypa AOSKHA MMETb CpeAcTBa KpenneHus.

7.6 KpenneHus Ha BepTUKanbHbIX Yy4acTKax TpybonpoBoaoB, Kak npaBuno, creayet
npegycMartpuBaTb nop pacTtpyobom cacoHHon pgetanu wnum  ¢naHueBoro coeauHeHus. [pu
OTCYTCTBUM pacTpyboB unu cnaHueB KpenneHus crnieayeT ycTaHaBnuBaTb NoA NMPUBapeHHbIMU K
TpyOe KonbLamMu unu cerMeHTamm.

7.7 Mexgy Tpy6bonpoBOoAOM M XOMYTOM UINU NOABECKOW crieayeT npegycMmaTpyuBaTb NMPOKNagKy
M3 MSArKOro Marepmana (pes3vHa), NpUKIenBaemMyto K KpenreHuro Krneem.

7.8 HenoaBmXHble KpensieHUs Ha Tpy6onpoBoaax cucTeMbl BHYyTPeHHel ObITOBOM KaHanusaumm
paccTaBnsAlOT TakKMM OOpa3om, 4YTOObl yANMHEHUsi TpybonpoBoAoOB OblNMU HanpaBlieHbl B CTOPOHY
pacTpy6oB. BapuaHTbl paccTaHOBKM KpenyieHUM Ha KaHanu3auuoHHOM TpyGonpoBoae npuBeAeHbl
Ha pucyHke 7.1.

2 AL ® AL / )

3¢ —_——
ENd

I P

|
Y
L Yo

PucyHok 7.1

KpenneHue, yctaHaBnuBaemoe Ha [rnagkoMm KoHUe TpyObl unu ¢pacoHHOM 4acTu, [OJIKHO
pacnonaratbci OT pacTpy6a Ha paccTosiHMM, obecrneyMBalOWMM OCeBOe MNepemelleHue
TpybonpoBoaa, Bbi3BaHHOE TeMNEPaTypPHbIM yANTMHEHUEM.

Ha natpy6kax, ucnonb3yembix Ansi NPUCOEANHEHUA K CeTU YHUTA30B M TpamnoB, a Takke Ha
OTBOAHbIX TPy6ax OT NonMMepHbIX cMhOHOB YCTAaHOBKY KpensieHun npegycmMmaTtpuBaTtb He cnepyer;
Ha TpybonpoBoaax peKoMeHAYyeTCs yCTaHOBKAa OO4HOI0 pa3beéMHOro COeANHEHNA C YNIIOTHUTENbHbIM
KONMbLOM MeXAay ABYMA HenoABMXHbLIMU KpenneHusmu. Mpu 3Tom yanuvHeHuwe TpybonpoBoga He
[OJIKHO NpeBbIlaTbh KOMMNEHCUpPYIoLen CNOCOOGHOCTN CoeANHEHUS.

7.9 PacctosiHMe Mexay KpensieHUIMU Ha TroOpU3OHTanbHbLIX TpybonpoBoaax BHYTPEHHEN
ObITOBOM KaHanu3auum u BHYTPEHHMUX BOAOCTOKOB AONKHO ObITb He 6onee 10d,, Ha BepTUKanbHbIX
TpybonpoBogax — 20d,, rae d, — Hapy>XXHbIW guameTp TPyObI.

7.10 TpybonpoBogHasi apmatypa M MeTannuyeckne pacoHHble 4YacTu, HaxogslMecs Ha
TpybonpoBoae, AOMKHbI MMETb CaMOCTOATENIbHOE KpenreHue. Ycunusa, BO3HMKawwue npu
aKkcnnyarauum apmartypbl,
He OOJKHbI NepeAaBaTbCs Ha TpybonpoBoa.

8 lMpoekTupoBaHMe HapyXXHbIX ceTeil BOAOCHAGXEeHUA U KaHanusauum

10
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8.1 MmMybunHy 3anoxeHua BogomnpoBoga cnepyeT NpuHMMatb Ha 0,5 m Oonblue MakcumanbHOM
rnyouHbl Npomep3aHuaA rpyHTa, onpegensemon no CHBE 2.04.02.

8.2 InA HanoOpHbIX NOJIMMEpPHbIX TPYOONPOBOAOB C HEPa3beMHbIMU COeAUHEHUAMMU (CBapHbIMM,
KneeBbiMU), YKNaabiBaeMbIX B T[PYHT, JIMHEWHas KOMMEHCauuA, KaK npaBuiio, He npeay-
cMmaTpuBaeTcs.

8.3 [InA cHMXeHusi TeMnepaTypHbIX HanpsbkeHUM B TpybGonpoBoge Npu Mpokriagke B neTHee
BpemMs criegyeT npegycmaTpyMBaTh YKNagKy Tpy6onpoBoAoB B TPAHLUEH «3MENKOM».

OnA HanopHbIX MONMMMEpPHbLIX TPyOONpPoBOAOB, COEAMHSIEMbIX B pacTpy® npu YnnoTHEHUMU
KONbLIOM, IMHEMHasA KOMNeHcauus He yYUTbIBaeTCA.

8.4 [Ana kaHanu3auMOHHbIX TPyOONPOBOAOB C HEPa3bEMHbIMU COeAUHEHUSMU NPU PacCTOSTHUMU
MexXay CMOTPOBbLIMM KoroguaMmu Ao 25 M KoOMneHcauuss JOCTUraeTCA 3a CYeT NepemMeLleHUsi KOHLOB
TpyO B Konoguax.

Mpwu pacctosiium ot 25 o 40 m Heo6xoaMMO NpegycMaTpuBaTh Ha TpyGonpoBoae pacTpy6Hoe
coeAvHeHWe, YNITOTHAEMOe KONbLIOM U BbiNoJiHALLWee PYHKLMM KOMNeHcaTopa.

Mpu GonblIMX paccTOSHUAX MexAy KoroauaMu Heob6xoaMMo npeaycMaTpuBaTb HECKOJbLKO
pacTpyOGHbIX COeAUHEHUN.

8.5 Mpu napannenbHOW NpoKfagKe y4acTKM BOAOMNPOBOAHLIX JIMHUA M3 NOJIMMEpPHbLIX TPyo
cnenyeT NPOEKTUPOBaTh, Kak NPaBuIio, Bbille KaHan13auMoHHbIX TPy6onpoBoaoB.

8.6 MNpwu nepecevyeHun c kaHanusaumen BOAONPOBOA U3 NMONIMMEpPHbIX TPYO AOMKEeH NpPoeKTupo-
BaTbCA
B dyTnsipax u3 ctanbHbIX UMK NONMMEPHbLIX HaNOPHbIX TPy6. PaccTtosiHne oT obpesa dyTnsipa oo
nepecekaeMoro Tpy6GonpoBoga [AOJMKHO MNPUHMMATbLCA B COOTBETCTBUM C HOpmMamMum Mo
NPOEeKTUMPOBaHUIO BOAONPOBOAHbLIX CETEN U COOPYKEHUN.

8.7 Mpun nepecevyeHMn BogonpoBoAa C INIeKTpUYecKkMMu kabenamm HanpsixkeHmem 10 kB n 6onee,
a Takke — C TennonpoBogamu, Npu paccTosiHuM B cBeTy mexay Humu 1,0 m u meHee, BogonpoBson
cnepyeT 3aKkn4aTb B PyTASAp U3 CTanbHbIX UK NONIMMEPHbIX HANOPHbIX TPYO.

PaccTosiHue oT cTeHOK dhyTnsAipa Ao Kabens wnu KkaHana TennoceTu JOKHO ObiTb He meHee 0,5
M.

8.8 BogonpoBoa u3 nonvmepHbIX Tpy6 NpyM nepeceYyeHUU C Xene3HbIMM U aBTOMOOUIbHbIMU
poporaMm, a TaKkKe — C TpamMBavMHbIMW NyTAMM criegyeT MpokKnagbiBaTb, PYKOBOACTBYSICb
Tpe6oBaHnamu CHB 3.03.01, CHull 2.05.09, CHuI1 11-89.

8.9 Mpun ycTponcTtBe NOBOPOTOB TPYOONPOBOAOB MO MNOJSIOFOM KPUBOW paguyc KpUBU3HLI
pekomMmeHAayeTcA npuHumMmaTtb: 30d, — ana Tpy6 us3 NBA, 120d, — gna Tpy6 w3 NMHA, 200d,, — ansa Tpy6
u3 N, 300d, — ana Tpy6 us3 NBX.

8.10 KpenneHue apmatypbl K CTEHKaM W AHMLWY Korogua, TYHHeNns WNW KaHana cneayeTt
NPOM3BOAUTHL NMPU NOMOLLM aHKePHbIX 6ONITOB U NONTYXOMYTOB MMM 3aMOHONMYUBaHNEM 6€TOHOM He
nognexawux 3amMeHe pgeTanen, Hanpumep MOXapHbIX NOACTABOK WU MeTanJIM4ecKnx TPYOHbIX
BCTaBOK, C MOMOLLbIO KOTOPbIX OCYLIECTBNAETCS NpucoeAuHEeHWe NOSfIMMEepHoro TpybonpoBoda K
3aABWKKaM, BaHTy3aMm, KnanaHam v T. 4.

8.11 CoeanHeHne nonuUMepHbIX TPY6 ¢ TpyGamu u3 gpyrnx matepuanoB (CTanbHbIMU, YYTYHHbIMM,
acbecToUeMeHTHbIMU M T. A.) Kak NpaBuio cneayeT BbINOMHATbL Ha dnaHuax. B kavectBe
ynnoTHsAoWero Mmartepuana ¢naHueBblX COeAWHEeHUW cneayeT MPUMEHATb MSAMKYH 31acTUYHYIO
pe3uHy TonwmHom ot 4 A0 6 MM.

dnaHueBble COeAVWHEHUsl, KaK npaBuno, crnepgyeT ycTaHaBnuMBaTb B konopguax. [pwm
COOTBETCTBYHOLLEM o60CHOBaHUMN ponyckaeTtcsi ycTaHOBKa c¢onaHueBbIX coeAVHeHUn
HenocpeacTBEHHO B rpyHTe ¢ obecneyeHMeMm Mep MO 3awuTe UX OT KOPpPO3vMu (Hanpumep, NyTem
3aJIMBK1U COeAMHEHUs GBUTYMHO-Pe3MHOBOM XONOAHOW MacTUKOMN).

8.12 TMepeceyeHue nNONMMEpPHbLIM TPYOONMPOBOAOM CTEHOK BOAOMPOBOAHOIO Konogua wnu
dyHaameHTa 34aHMA crnegyeT npeaycMaTpuBaTb C MOMOLLbI CTanbHOMO WM MONIUMEPHOro
dyTnapa. 3asop wmexay dyTnaspoMm M TpybGonpoBoooM Heob6xoAuMO 3apenbiBaTb KaHaTOM,
NPONUTaHHbIM PAaCTBOPOM HU3KOMONEKYNAPHOro NnonmMn3ooyTuneHa B 6eH3nHe B COOTHoWweHun 1:1.

HdonyckaeTca AnA 3Tux uLernen NpuMeHeHUe NPOCMoOSieHHoro kaHarta. [pu atom TpyOy cneayer
o6MoTaTb NONMUXITIOPBUHUITOBOW UMK NONIN3TUIIEHOBOM NJIEHKOW OT ABYX A0 LIeCTU CIoeB.

8.13 HanopHble Tpy6onpoBoabl, COeANHEHUA KOTOPbLIX BbINOMHEHbI C MOMOLLLIO PacTpyboB Ha
YMJIOTHUTESIbHbIX KOMbLUax, B MecTax NMOBOPOTOB U OTBeTBIIeHMW (6e3 konogueB) Heob6xogumo
YKpennsiTb ¢ NOMOLLbIO YNOPOB.
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PacuyeT ynopoB u BbIOOP MX KOHCTPYKLMMU cnegyeT NpoM3BoAUTL B COOTBeTCTBUM € [5].

9 NmapaBnuyeckum pacyeTt TpybonpoBoaoB

9.1 PacyeT KaHaNU3aLUMOHHbIX CAMOTEeYHbIX TPYyOONpPOBOAOB

9.1.1 K rugpaBnmyeckum napamMmeTpam Tpy6 Kpyrnoro ce4eHusi OTHOCATCA:
— HanosfnHeHue h/d,, — OoTHOLIeHMe BbICOTbI HaNosIHeHUs h K Hapy>XHOMY auameTpy Tpyobl d;
— NnoLwaab XUBOTO CEYEHUS Wy, M}

— CMOYEHHbIW NEpPUMETP X, M;
y o,
—ruagpaBnuvyeckum paguyc R = = ™

3Ha4yeHus rugpaBMYeCcKMX napamMeTpoB TPyDO Kpyrnoro cevyeHus, ABnsilowmecs (PyHKUUAMN X
AnameTpa M HanonHeHus, yKkasaHbl B Tabnuue 9.1.

12
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Ta6bnuua 9.1
HanonHeHue Mnowaab XUBOFO CeYEHUSA my CMOYeHHbI NnepumeTp X Funpaanuqe’:xuﬁ panuyc
B Aonsx ot d, B ponsix ot d }
B Aonax ot d,

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 HaMmMeHbWMN HapyXHbIN AuameTp TPyO M3 NOSIMMEpPHbLIX MaTepuarioB Npu CamMoOTe4YHOM

ABUXEeHUN CTOYHbIX BOA crneayeT NnpuHMMaTb, MM:

200 — gns ynu4HoOM ceTn 6bITOBOM U NPOM3BOACTBEHHOM CUCTEM KaHanu3auum;

140 — gnsa BHyTpUKBapTanbHOW GbITOBOM U NPOU3BOACTBEHHOMW CUCTEM KaHanu3auuu;

250 — pns ynu4HOM ceTn [OXAEeBOM U 00 ecnIiaBHOW CMCTEM KaHanu3auuu;

200 — gnsa BHyTPUKBapTanbHOW CeTU [OXAEeBOW M obLiecnsiaBHOM CUCTEM KaHanusayum.

Onsa npousBoACTBEHHOM CUCTEMbl KaHanuM3auuum npu O6GOCHOBaHMU AOMNYCKaeTcsA NMPUMEHATb

TpyObl gnameTpom meHee 140 mm.

9.1.3 HaumeHbwM yKNOH TPyO M3 NONMMEPHBLIX MaTepuarioB BCeX CUCTEeM KaHanusauuu

npuHUMaeTcA B 3aBUCMMOCTU OT AONYCTUMOW MMUHMMANbHOW CKOPOCTU ABWXEHUS CTOYHbIX BOA B
HUX no Tabnuue 9.2.

Tabnuua 9.2
HapyxHbi guameTp TpyOLI d,, 110 125-140 160—200
MM
MUWHUManbHBI YKNOH 0,010 0,009 0,005-0,007

Mpu HapyxHOM puameTpe TpyoGbl

OPUEHTUPOBOYHO PaBHbIM | = di

H

oonee 200 MM

HaMMeHbLUUNn YKINOH nNpPUHUMAKOT

9.1.4 3a pacuyeTHoe HanonHeHue TPy6 U3 NONMUMEPHbLIX MaTepuanoB MOXHO MNPUHATb
cneayrolme BeNMUYMHbI U3 Tabnuubl 9.3.

Ta6bnuua 9.3
HapyxHbin ““;x‘“p TPYObI dy, 110 125-250 280-400 450-900 1000-1200
PacueTHoe HanonHeHue Tpy6bi 0,5 0,6 0,7 0,75 0,8

onsa He3arpAa3HeHHbIX MNpou3BOACTBEHHbLIX CTO4YHbLIX BOA,

a TakKkKe AOna pgoxaesbiX BoA

[OMNYyCKaeTCA NMPUHUMaTb pacuveTHble HaMoJIHEHUA TPYO U3 NoNUMEpHbLIX MaTepuanoB no Tabnuue

9.4.
Tabnuua 9.4
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HapyxHbi guameTp Tpy6hI d,,,
MM

125-250

280-400

450-1200

PacuyeTHoe HanonHeHue prﬁbl

0,8

0,9

1,0
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9.1.5 MMHMManbHY CKOPOCTb ABMXEHWUA CTOYHbIX BOA B KaHaNM3aUMOHHbIX Tpy6onpoBoaax u3
noJIMMEpPHbLIX mMaTtepuanoB criegyeTtT NnpuHMMaTb C y4eTOM cCoCTaBa U KPYNHOCTU coepXxawuxcsa B
HMUX B3BELIEeHHbIX BeLWecTB, MNMAPaBIUYECKOro paguyca WM HanonHeHUA Tpyo6bl. MMHUManbHas
CKOPOCTb ABWXEHUS ObITOBbIX U A0XAEBbIX CTOYHbIX BOA C YY€TOM PacyeTHOro HaNosIHEHUA TPYObI
onpegensieTcs no tabnuue 9.5.

Ta6bnuua 9.5
HapyxHblit auameTp Tpy6bl d,,, MM 110-250 280-400 450-500 560-800 900-1200
MuHMManbHas ckopocTb, M/C 0,70 0,80 0,90 1,00 1,15

9.1.6 MnppaBnuYeckun pacyeT caMOTEYHbIX CeTeM KaHanusauuum cnepyeT npou3BoAuUTb NO
MaKCcUManbHOMYy CeKyHAHOMY pacxoay CTO4YHbIX BoA no chopmynam:

q =0,V (9.1)
Ve
j=lnle (9.2)
8gR
rae ¢ — pacxop XUAKocTH, M°/c;

Oy — MAoLaAb XXUBOro CeYeHUs1, M>;
Vep — CPEeAHANA CKOPOCTb TeYEHUs CTOUHbIX BOA, M/C;

i — rmapaBnVYeCKUMN YKIIOH;

A, — KoadppnLMeHT ruapaBnuyecKkoro TpPeHUs NnacTMaccoBbIX TPYO;
B, — 6e3pa3mMepHbIii napameTp;

g — yCKOpeHue CBOGoAHOro nageHus, mic?;

R — ruapaBnuyeckuu paguyc, m.

9.1.7 KoadhcpbmumeHT ruapaBnuyeckoro TpeHus nnacTmaccoBbIX TPYO L, npu 6e3HanopHom ABU-
XXEHWUM XXNAKoCTn onpeaensieTca no copmyne

A, =KX, (9.3)
rae L, — Ko3adppmLUMeHT rmapaBnUYecKoro TpeHus rnagkux Tpyo;
K — kKoadcuumeHT, 3aBUCALWMMA OT HAMNOJSIHEHMA TpybonpoBoga, NPUHUMAEMbIM No
Tabnuue 9.6.
Tabnuua 9.6
HanonHeHue B gonsax oT d, 3HauyeHus koacduumernta K HanonHeHue B gonsx ot d, 3HaueHus koadduumnenta 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

[na pacyeTa KaHanNM3aUWOHHbIX ceTen pa3paboTaHbl Tabnuubl, NpuBeAeHHbIe B [6].
9.1.8 Be3pa3mepHbIN napameTp Bs; onpegensietcs no coopmyne

7,3979 +lgd,

B, =3-

|

v d

1, 258/9[ "

d ] ’

1R

Vi

vcde

] I+
3lg

t

J—8—/gR

(9.4)
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rae v; — Koap(pmMLUMeHT KuHeMaTM4YeCKOn BA3KOCTU BoAbI Npu Temnepartype t, °C;
d, — HOMMHanNbHbIA HapPYXHbIA AnameTp TpyObl, M.

Mpy NONMOBUMHHOM W NOJIHOM HanoJIHeHusIX TpybonpoBoda, a TaKke MPU NPUOBNMKEHHbIX
pacuyeTax gonyckaeTcsi onpegensitb napameTp Bg no chopmyne

_ 7,3979+Igd,

5
Vi

Mpu B; > 2 (kBagpaTM4HaA o6nacTb rMApaBANYeCcKMX COMPOTUBNEHUNA TYpOYyNeHTHOro TeYeHus
XUAKOCTN) creayeT NPMHUMaTh B = 2.

9.1.9 lNpu pacyeTHOM HanosHeHUu TpybonpoBoada, paBHOM unu Gonee 0,3 ero HapyXHoOro
AnameTpa, AonyckaeTcsA nonb3oBaTbcs Tabnuuamu [6], a Takke HOMOrpamMMoK, cocTaBreHHON Ans
ObITOBbIX CTOYHbIX BOA C KNHEMATU4YeCKON BA3KOCTbIO vi=1,4 - 10°® m?/c.

9.1.10 MMpu onpegeneHMn MNPOEKTHOro YKIOHa O6e3HanopHoro Tpy6onpoBoAa pacyeTHoe
3HavyeHue i crneayeT YMHOXaTb Ha KoO3dduuMeHT noTtepb Hanopa B CTbIKOBbIX CO€AUHEHUAX
KaHanM3auuoHHbIX TPyO, NnpuHUMaeMbsIn no Tabnuue 9.7.

B, =3 (9.5)

Ta6bnwuua 9.7

Tn coemutoHw T T | o xavarmsawormo g6

CBapHoe coeuHeHue 50-63 1,100

75-90 1,080

110-160 1,070

225-630 1,060

50-110 1,017

PactpybHoe coegmHeHue 110-225 1,015

225-630 1,010

9.1.11 BHyTpeHHU agMameTp caMoTe4yHoro Tpy6onpoBoaa d;, M, crieayeT onpeaensTb:
— npun HanonHeHuu Tpyd6onpoBopa ot 0,1 fo 0,62 Bkntoy. no coopmyne

Vo, .

d, = 07 (9.6)
[4)
d
— npw HanonHeHuu Tpy6onpoBoaa 6onee 0,62 no hopmyne
Vo
de = —Q4’ (9.7)

5

rpe o, = — nnouwagb X1UBOro ce4yeHns nNoTokKa, M2.

9
Ve

Ona nogbopa AwameTpoB Tpyb6 AonyckaeTcss NoONb30BaTbCA HOMOrpaMMoW, NpUBeAEHHOW B
npunoxexHun I.

9.2 PacuyeT BOOONPOBOAHLIX ceTen

9.2.1 Motepn paBneHuss Ha npeogoNieHMe ruapaBIIMYECKUX COMPOTUBIIEHUMM Ha YyuvacTKax
TPyOOnpoBOAOB CKMaAbiBalOTCA U3:
— noTepb AaBMNeHus No ArnvHe (NMHenHble) h; ;

— NoTepb AaBJiIeHNA Ha MeCTHble CONPOTUBJIEHUA hM.
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MNMonHble noTepn AaBneHus Ha yyactke H, , Mla, pomxHbl onpeaenAaTbcs no chopmyne
h+>h
H, = @ (9.8)
100

9.2.2 PacuyeTHbIN BHYTPEeHHUI guameTp Tpydonposoaa dg, M, cneayeTt onpenensatb no gopmyne
A. . No6pombicnoBa

d, =0,5(2d, + Ad, — 4s — 2As), (9.9)
roe d, — HapyXHbIV aMameTp TpybonpoBoaa, m;
Ad,, — ponyck Ha HapyXHbI1 guameTp TpybonpoBoaa, Mm;
S — TONLWMHA CTEHKN TPYObI, M;

As — ponycK Ha TONWMHY CTEHKU TPYObI, M.

9.2.3 KoadhcmumeHT ruapaBnmMyeckoro CoOMNpoTUBAEHUA TPEHUS NO ANMHE HanopHOro
Tpyb6onpoBoaa A, M3 NoNMMepHbLIX MaTepuanoB (6e3 y4yeTa CONPOTUBIIEHUIA CTbIKOBbIX COeAUHEHUN
Tpyb) pekomeHayeTcs onpeaenaTb no doopmyne A. . lo6pombicnoBa

b, 1,8(2-b,)(4,294 +Igd
0’5{”,( )4 ge)}

2 IgRe +1
N AL , (9.10)
5,294 +1gd,

rae by, — uucno nogobus pexXMmMoB TeYeHUSs XKUOKOCTH;
Re — uucno PenHonbAca.

9.2.4 Yucno nogobus peXxumoB TeyeHUst XKuakocTtu b, cnepgyet onpeaensitb nNo coopmyne
_ 1+/g Re — 3,3802

FEF PR At (9.11)
4,0177 +Igd,

9.2.5 MNoTepu gaBneHMA Ha MecTHble conpoTtuBneHusa h,, MlMa, ana Tpy6é n3 nonMMepHbIX MaTte-
puanoB AOMXHbI onpeaenATbcsa no chopmyne

V2

h, =¢—2—, 9.12
y §100_2g (9.12)

roe £ — 6e3pasMepHbIN KO3(PPULMEHT MECTHbLIX CONPOTUBIIEHUM.

9.2.6 KoadhdpnumeHT conpoTuBneHUs CTbIKOBOro coeAuHeHusi &, BbINOSIHEHHOro CBapKoun
BCTbIK, crieAyeT onpeaenAatb no doopmyne

1
£ =G Ay 115+ 1) (9.13)
° d Re-10* ’ '

8

rae A, — BbICOTa rparta, MM, NpMHUMaeTcs He 6onee 2,5 MM NpU TOMLWKWHE CTEHKM TPyObl Ao 5
MM
M He Gonee 5 MM — Npu TOMNLWMHE CTEHOK OT 6 Ao 20 mm;

A
G — KoathduLMeHT, 3aBUCALLMIA OT COOTHOLIEHUA Ay/ds M paBHbIM 0,25d, npu d—a” <01 n

8

A
0,35d, npu d—zpz 01;
B — koadduumeHT, paBHbin 1,6 ana Tpy6 gnametpom go 50 mm u 1,3 — gna Tpyo
AnameTpom 6onblue 50 mm.

9.2.7 CymmapHble noTepu [AaBlieHUs th, MMa, B npsmMonuHeMHOM TpybGonpoBoge u3

NoNMMepHbLIX MaTepuanoB B 3aBUCUMOCTU OT TUMa CoeAUHEHUN crieqyeT onpenensTh:
— Npu coeauHEeHUU, BbINONTHEHHOM CBapKoW BCTbIK — no c¢opmyne (9.8);
— Ansl BceX OCTaNbHbIX TUNOB CThLIKOBLIX COeANHEeHU — no chopmyne
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S, = 1L (9.14)
100
roe i — noTepw Hanopa Ha eguHULUY ANWHbI TPYO6onpoBoAa;

L — pnuHa Tpy6onpoBopaa, M.

9.2.8 [Ina BoOooONpOBOAOB M3 MNONMMMEPHbLIX MaTtepuarnos MpPU HanMuMM OONbLUIOrO KONM4yecTBa
OTBOAOB, MU3rOTOBIIEHHbIX KOHTAaKTHOW CBapKOM BCTbIK criedyeT AOMOSIHUTENbHO Y4YUTbiBaTb MOTEPM
[ABIeHUA B 3TUX OTBOAAX.

9.2.9 KoadhdpuumeHT conpoTuBneHuns oTBoAoB &, crieayeT onpeaensatb no popmyne

£ =G Ay 0’25+ ! (9.15)
‘- d (Re-107*)"’ )

8

A A
roe G' — 6e3pasmepHbliit kKoadhduumenT; G' = 11 npm d—q’ <015 n G' =20 npu d—*" >0,15;
Arp — TO Xe, 4TO 1 B hopmyre (9.13);
m — nokasaTenb CTeMeHU, KOTOPbI, B 3aBMCMMOCTM OT PacuHeTHOro BHYTPEHHEro
AnameTpa TpyGonpoBoAa, BbIYMCSAETCS MO hopMymnaMm:

f —4
— npu d; <50 mm m:0'01' 56'10 , (9.16)
/ 4
— npud, > 50 mm m = %006 dRe 0" (9.17)

8

9.2.10 CymmapHble notepu paBneHnus hg, MlMa, B oTBoAax, BbINONHEHHbIX KOHTAKTHOW CBapKoOW
BCTbIK, YCTAaHOBJEHHbIX Ha pac4eTHOM y4acTKe, peKoMeHAyeTcs onpenensaTb no opmyne

— honeno
°" 100"’
rge ho-rB — noTepu AaBlieHUA B OTBOAAX, BbIMOJIHEHHbIX KOHTaKTHOM CBapKOI7I BCTbIK, Mna,

cnenyet onpenenATb NO PUCYHKY 9.1;
No — KONMU4ecTBO OTBOAOB.

(9.18)
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hors, MNa
0,009

0,008

0,007

0,006

0,005 /
0,004 /

0,003 /
0,002
0,001
0 1,0 15 2,0 25 30 35 v wmc

PucyHok 9.1 — lNoTepu faBneHus B otBoae
9.2.11 3HayeHuMe yaenbHbIX NOTEPb AABINEeHUs B TpybonpoBoaax PeKOMEeHAYeTCA onpeaensitb
no pacuyeTHbIM Tabnuuam [7].
Mpu pacyeTax HaNoOpHbIX TPYOGONPOBOAOB W3 MNONIMMEpPHbLIX MaTepuanoB AonycKaeTcs
Mcnonb3oBaTb pacyeTHble Tabnuubl [8], B cry4yasax npuMMeHeHUs B NMpoeKTax TUMOB U AMaMeTpoB
TPyO, BKITOYEHHbIX B 3TU Tabnuupbl.

10 PacuyeT Tpy60onpoBOAOB Ha NPOYHOCTb U YCTONYUBOCTb

10.1 PacueT TpybonpoBogoB NpoM3BoAUTCSA NO NpeaesibHbLIM COCTOAHUAM:

— No Hecyllen cnocob6HOCTU (MPOYHOCTU U YCTONYMBOCTH);

— no pecdopmauusam (ansa TpybonpoBoaoB, AedopMauus KOTOPbIX MOXET OrpaHW4uTb
BO3MOXHOCTb UX NMPUMEHEHNA).

10.2 Pacuer TpyObOnMpoBOAOB Ha NPOYHOCTbL U YCTOMYMBOCTbL creAyeT MNPouM3BOAUTL Ha
OelcTBUue pacyeTHbIX Harpy3ok. Meton onpepeneHusi pacyeTHbIX Harpy3ok U BO3AeWUCTBUMW U UX
coyeTaHMe HaANeXuUT NpUHUMaTb B COOTBETCTBUM ¢ TpeboBaHmamu CHull 2.01.07.

10.3 lMopspok pacyeTta TPyoOONMPOBOAOB Ha MNPOYHOCTL U YCTOMYUBOCTb NpuBedeH B
npunoxeHum A.

11 Tpy6o3aroToButenbHbie paboThbl

11.1 OpraHusauus Tpy603arotoBUTenbHbIX paboT

11.1.1 UsrotoBneHue getanen v otTaesbHbIX Y3/I0B TPYOONPOBOAOB AOIMKHO NPON3BOAUTLCS Ha
3aBOAaX MOHTaXHbIX 3aroTOBOK UINN TPy603aroToBUTENbHbIX MacTepPCKUX, UMEKLMX creuuanbHoe
paspelleHne Ha BbINOSIHEHNE 3TUX BUAOB paboT.

Ha MoHTaxHOW nnowagke, Kak NpaBuio, AOMKHbl OCYLEeCTBNATbLCA cOGopka M cBapka
(ckneuBaHue) TPyOONPOBOAORB M3 rOTOBbIX Y35I0B C MUMHUMAlbHbLIM YUCIIOM COeAUHEHUN.
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11.1.2 COGOpKy 3neMeHTOB Yy3NnOB crieayeT NMpouM3BOAUTbL B KOHAYKTOpax, obecnevyMmBaromx
chmKcaLMIo NONOXEHUA OTAENbHbLIX 3NIEMEHTOB Y3510B TPy6onpoBoAoB U obneryarowmx c6opky.

11.1.3 TMpu cb6opke cnaHueBbLIX coeAuHEHMA cnepyeT TMPUMEHATb MSArkue 3nacTU4Hble
NPOKNagKn U3 pe3uHbl.

COOpKy pe3bbOBbIX COEAWHEHUM PEeKOMEeHAYeTCA BbIMONHATbL Cchneuuanu3npoBaHHbIM
MOHTaXHbIM  MHCTPYMEHTOM, KOHCTPYKUMSI KOTOPOro [OJfKHa WUCKIKYaTb MeXxaHuvyeckoe
noBpexaeHue aetanemn.

11.1.4 CoeAuHEHNA [OMKHbI UCNbITLIBAaTLCA TMAPABIMYECKMM CNOCOGOM Ha repMeTUYHOCTb:
6e3HanopHble Tpy6onpoBoabl — Ha AaBneHue 0,02 MMa; HanopHble Tpy6onpoBoAbI — Ha AaBrieHue
B 1,5 pasa Gonblee MakcumanbHoro pabouero, Ho He MeHee 0,2 MIlla, NpoAOMKUTENBHOCTb
MCNbITaHUSA 2 MUH.

11.1.5 OTKNOHeHus1 pa3MepoB 3aroTOBUTESIbHbLIX AeTanen TpyoonpoBoAoOB OT 3afaHHbIX He
OOJDKHbI NpeBbIWaTh +2 MM, Yy3noB — +5 Mm.

11.1.6 Nepen oTnpaBKOM Ha MOHTaX Y3nbl cregyeT MapKUpoBaTb NyTEM HaHECEeHUSI MapKUPOBKU
Ha KOHeL, y351a BOQOCTOMKOM Kpackon Ha paccTtosiHum ot 200 ao 300 Mm OT Kpas.

11.2 MexaHunyeckasa o6paboTka NOSIMMEPHLIX TPYO

11.2.1 Pa3meTKy nonumepHbIX Tpy6 cnegyeT npou3BOAUTbL Ha cneuuaribHOM cTennaxe UM B
xenob6e.

11.2.2 Pe3ky nonumepHbIX TPyO cneayeT BbINOMHATbL Ha CTaHKax C AWUCKOBbIMM NUMaMu
TonuwwuHowm ot 1,5 4o 2 MM ¢ warom 3y6LeB oT 3 A0 4 MM K pa3Boakom 3y6beB ot 0,5 Ao 0,6 mm; YacToTa
BpaweHus gucka ana Tpy6 ws NMHAO, NBA, MM gomkHa 6bITb oT 2000 Ao 3000 06/mMuH; ana Tpy6 us NBX
— o1 600 no 800 06/MuUH.

Yuctbin o6pes Topua TPyOGbl MOXKHO MONYYUTb:

— npumeHsAA nunbl 6e3 pa3Boga 3y6beB C paBHOMEPHO YyMeHbluawwencs K LeHTPY AUCKa
TOJLLNHOMN;

— Ha pa3MeTOYHO-OTPE3HbIX CTaHKaX;

— Ha cTaHKaX rMMJIbOTUHHOIO TUMNa ANsi TOHKOCTEHHbIX TPYO;

— 3NEeKTPONPUBOAHLIMM HOXOBKaMM (OANMHA MNOJIOTHA HOXOBKU [OJMKHA ObiTb 450-500 mm,
TonwwuHa 1,5 MM, BbicoTa 3ybbeB 1,5-2 MM, pa3Bog 3y6beB 0,5-0,7 mm);

— Tpy6ope3oM ¢ NHeBMaTU4eCKUM NMPUBOAOM, Y KOTOPOro B Ka4ecTBe pexyllero MHCTpyMeHTa
NPUMEHSAETCA OTPe3HOM pe3el;

— BPYYHYHO HOXOBKaMM AN Pe3Ku MeTansioB, MenKo3yObiMU MIOTHULKMMU nNunaMmm u
CTONSAPHbLIMU HOXXOBKaMU.

11.2.3 OTKNOHeHWe OT yrna pe3a He AOMKHO npeBbiwaTtb 0,5 MM — ans Tpy6 ¢ HapyXHbIMMU
Anametpamu go 50 mm, 1 MM — anA Tpy6 HapyXHbIM gunameTpom ot 50 go 160 mm n 2 mm — gnsa
TPyO HapyXHbIM AnameTpom 6onee 160 mm.

11.2.4 CBepneHue oTBepcTUM pguameTpoMm A0 50 MM B nonuMMepHbIX TpybGax Haanexut
NPOM3BOAUTb Ha CBEpPNUIIbHbIX CTaHKaX MNEepoOBbIMA U CNUparibHbIMU CBepnamMu, LUPKYJbHbIMU
pe3uamMu unu cneunanbHbIMK TPYOHbIMK cBepnamu. CBeprneHve oTBepCTUM AMamMeTpoM cBbiwe 50
MM — LIMPKYJIbHbIMU pe3uamMu unu TpyoHbIMU CBepnamu.

B npouecce cBepneHusi cBepsio He06xoAMMO NepuoanYecku BbIBOAUTL U3 OTBEPCTUA AN ero
OXJIAXXAEHUSA U yaaneHus CTPYXKM.

11.2.5 ina cHATUA dpacoK Ha KOHUax TPyo HagnexXxuT NpUMEHATb MeXaHU3UpPOBaHHbIe U PY4YHble
npucnoco6neHusi, pexyLwmmM MHCTPYMEHTOM KOTOPbIX SAIBMAIOTCA creuunanbHble dpesbl, pe3uoBbie
royIoBKU
C HECKONbKMMU HOXaMU Unu pesubl.

11.3 ®opmoBaHMe NONUMEpPHbIX TPYO

11.3.1 B pe3ynbtate chopmoBaHus TPYyO OCYLIECTBNAIOTCA OTOOPTOBKA, KanMbpoBKa, a Takxke
BbIMOJIHAETCA WU3roTOoBJIeHME YTOJIWEHHbIX OypTOB, rMagkux M C nasaMmum noa YnnoTHUTemNbHble
KonbLa pacTpy6oB
M NPOU3BOJMUTCA BbITAXKa OTPOCTKOB Ha Tpybax Ansi TPOMHMKOB U KPECTOBUH.

11.3.2 HarpeB K pasmsAryeHme nonMMepHbIX TPy6 credayeT Npou3BOAUTL B BaHHax C
rnvuepuHOM, rmukornem, TpaHcopMaTopHbIM Macrnom (nocnegHee — Tonbko ans Tpy6 us MNBX), a
TakKXe ¢ NPMMEeHeHNeM HarpeBartesnierm ¢ MHPpPaKpacHbIMA U3NyYaTeNnaMN U1 BO3AYLUHbIX NeYen.
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Temnepatypa HarpeBa [oOJfKHa YycCTaHaBNMBaTbCA B 3aAaHHbIX peXumax C MOMOLLbIO
TepMoperynsatopa.

11.3.3 TemnepaTtypy TennoHocuTens (rnuuepuHa WM Bo3Ayxa) BHYTPU HarpeBaTenbHOro
yCTpOMCTBa crieayeT BbiOMpaTb B COOTBETCTBUM C AaHHbIMU, NPpUBeAEeHHbIMU B Tabnuue 11.1.

Ta6bnuua 11.1

Temnepartypa TennoHocurens, °C TemnepaTtypa Bo3gyxa npu
Matepuan Tpy6 WU3roToBIIEHUU
FnuuepuH Bo3ayx yTOseHHbIX 6ypToB, °C
nHAa 135+5 150+10 240410
nBa 105+5 135+10 220410
nn 165+5 185+10 28010
nBXx 135+5 160+10 -

11.3.4 BaHHbI ¢ HarpeBaTeflbHOM XUAKOCTbIO AOMXHbI UMEeTb YCTPOMCTBA (TUna NOABUXHOW
pelweTKku), perynupyemblie Mo BbICOTe BaHHbl, ANl YCTAaHOBKU U NoadepXKku Tpyoé Ha Tpebyemyto
ANVHY HarpeBaemMoro y4vacTtka. [insi yMeHbLUEeHUs UCNapeHUsl HarpeTou XUAKOCTU BaHHa [OJIKHA
CHabXaTbCA CbEMHOWN KPbILLKOMN.

11.3.5 B kavecTBe MHpakpacHbIX u3nyvyarternen AnA HarpeBa Tpyb crneayeT ucnonb3oBaTtb
cTepxHeBble, U-oGpa3Hble u apyrue anekrpuyeckue Harpesatenu (TOH).

[onyckaeTcs npuMmeHeHne HarpeBaTerbHbIX YCTPOMCTB C HABMBKOM Cnupanm.

11.3.6 [Ona nonyyeHusi HanpaBfieHHOro JYYUCTOr0 MNOTOKa MHpPaKpacHble usnyyatenu
HaAneXuT nomMellatsb B pednekTupylowme ycTpomcTBa.

11.3.7 OAHOCTOPOHHMW HarpeB AonyckaeTcA Ana Tpyoé ¢ TonwwmHon cteHkn 3,5 mm. lMpwm
Gonbluen TonwWKWHe CTEeHKU usny4vartenu crnenyeT ycTaHaBNMBaTb Kak CHapyXu, Tak U BHYTPU TPyObl.

11.3.8 Tennootpaya ycTaHOBKM € MUHdpPaKpacHbIM HarpeBOM [AOJKHa perynupoBaTbCcA
M3MEHEHUEM pacCTOsIHUSI MeXay W3nydaTensiMM Wnu YyMeHblleHueM nogaBaemoro Ha TOH
HanpsbkeHus. [nsi paBHOMEpPHOro HarpeBa WHpPaKpacHbIMKM wu3nyyaTtensmm TpyObl B none
0o6ny4YeHUs HY)KHO BpallaTb CO CKOPOCTbIO OT 3 A0 4 06/MUH.

11.3.9 [Ins noTto4yHoOM 06paboTKkM TPyO cnegyeT NPUMEHATb KOHBENEPHYHO YCTaHOBKY, B KOTOPOM
BpaweHne Tpyb npu Mx noctynatesibHOM ABUXEHUU BOONb U3fyyaTenen OCyLleCTBNSETCA 3a cyeT
APUXKMMHOIO 3rieMeHTa.

11.3.10 HarpeB KOHLOB TPy6 B BO3AYyLWHbIX Ne4vyax criegyeT NpoM3BOAUTL NyTeM NoAayvu nortoka
ropsiyero Bosayxa Ha Hapy>Hy U BHYTPEHHIOIO MOBEPXHOCTU TPYO.

11.3.11 OT6opTOBKY Ha Tpybe cneayetr dopmMoBaTb BABUraeMbiM BHYTPb MYyaHCOHOM U
NPWXUMHbIM ¢hnaHuem, ohopMnsOLWMM HapyKHYI0 NOBEPXHOCTb OTOOPTOBKM (pucyHok 11.1).

a) 6)

"
W
A

1 — QOpPH; 2 — NpMXUMHON (hnaHeu;
3 — Tpy6a; 4 — Tpyb6a c oT6opTOBKOM

PucyHok 11.1
a — nonoxeHune Ao popmMmpoBaHMA OTOOPTOBKW;
6 — nonoxeHne N0 OKOHYaHUUN hopMMpPOBaHMA OTOOPTOBKU
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11.3.12 Ona c¢opmMoBaHUA YTOJIWEHHbIX OYpTOB crneAyeT MCNOSib3OBaTb pPa3beMHyH Npecc-
¢opmy, npuBeAeHHYI0 Ha pucyHke 11.2.

[Nopaya xonogHon Boabl

o ¢ !

- .
~— - — [logava ropsdei BoAbl
—

1 — Tpyba; 2 — BepxHAA nonymarpuua;
3 — HMXHAA nonymaTpuua; 4 — NyaHCOH;
5 — Tpy6a ¢ 0ThOpMOBaHHLIM YTONLIEHHbLIM GypTOM

PucyHok 11.2
a — nonoxeHue Ao (bOPMUPOBAHUA YTOJILLEHHbIX OYPTOB;
6 — nonoxeHune N0 OKOHYaHUUN (POPMUPOBAHUS YTOMLEHHbIX OYypTOB

11.3.13 Mapknn pacTtpy6 Ha Tpybe cneayet popMoBaTb OOPHOM, BABUraeMbiM B HarpeTtyio
pa3msryeHHyo Tpyoy. CtaHkm gnsa cpopmoBaHUA AOMKHbI MMETb YNOPHbIE€ KONbLA AN CHATUA
oxnaxneHHon TpyoObl ¢ gopHa. KanmbpoBKy KOHLOB Tpy6 crneayeT BbINOJMHATL B LIMITMHOPUYECKON
rnb3e C NpuxaTMeM CTEHOK TPyO K rmnb3e C MOMOLLbIO PacrosyioXXeHHOM B HelW HaayBaemowm
Pe3MHOBOM Kamepbl.

DonyckaeTtca c¢hopmoBaHue pacTpyba HenocpeacTBEHHO TPyOoM CO CHATOM pacKor Ha KOHLUe,
npu 3atom (ana Tpy6 m3 MNBX) Heo6xoaumo hMKkcupoBaTb B3aMMHOE MoOJioXeHue pactpyba v TpyObl
AN COXpaHeHUs OAVMHAKOBOro 3a3opa No NepumMeTpy CKITerKM.

11.3.14 [Onsa c¢opmoBaHua pacTpyboB € na3oM noa YNNOTHUTENbHOE KOnbLO crneayeTt
NPUMEHATb MeXaHWYeCKUN [OPH — NOABMXKHOMN KOHYC, B Ma3ax KOTOPOro HaxogsTcA crneuuanbHble
KNUHbA C BbiCTynamu ans oopMoBaHu1A Xernobka.

11.3.15 BbITAXKY OTPOCTKOB Ha TpPybGax HaAneXxuT NMPOU3BOAUTb B HarpeToM COCTOSIHUU Npu
NOMOLLU TAHYLLEro MexaHu3ma u nyaHcoHa.

11.3.16 Pa3smepbl Bcex chopmMylOLUX 3NEeMEHTOB criefyeT ycTaHaBnMBaTb C Y4eTOM YycaAku
oTchopMOBaHHOro U3aenusi Nocrie oxnaxaeHus.

Paboune noBepxHOCTH BCeX (POPMOBOYHBLIX UHCTPYMEHTOB AOKHbI ObITb OTNONUPOBAHbI.

11.3.17 lNoBepxHOCTbL FOTOBOro M3genusi AOJMKHa ObiTb POBHOW WM rnagkon. [onyckaroTcs
He3HauuTernbHble crneabl OT hopmylOLLEro U Kanuopylowero MHCTpymeHTa. Ha nosepxHoctn u no
TOpLUy FOTOBOrO U3AeNnus TPeLMHbI U PaKOBUHbLI HE A0MYCKaloTCA.

Pa3Has TonwuHa Ha pacTpybax AomKHa HaxoAUTLCA B Npefenax OOMNYCKOB Ha TOMLIMHY CTEHKU
TPYObI.

11.4 THyTbe TPYO

11.4.1 HyTble geTanu nonumepHbix (npenmyuectBeHHo u3 MBX) Tpy6onpoBoaoB (oTBOADI,
YTKMW, CKOObI, KOMNEeHcaTopbl U Ap.) creayeT U3rotaBnueBaTb U3 TPYO Tex ke TUNOB, METOAOM FHYTbS,
B pa3aMsir4eHHOM COCTOSIHMU Ha TPYOOrMboYHbIX CTaHKaxX unu B LWabnoHax.

11.4.2 N'HyTbe TpPy6 6e3 HamonmHWUTENs AOMNYCKaeTCsA NPW OTHOLIEHMW TOJIWMHbI CTEHKU S K
HapyXHoMy AuameTpy TpyoObl d, He meHee 0,06 npu paguyce rHytbsi N0 OCU TPYObl, paBHOM MINn
6onee 4d..

11.4.3 TemnepaTypa XuAKOCTM B HarpeBaTefilbHOW BaHHe, a TakKKe TemnepaTypa Bo3ayxa B
Tepmolukadax Ansa rHyTbA Tpyb AomkHa cooTBeTCTBOBaTbL NpMBeAeHHOM B Tabnuue 11.2.

Tabnuua 11.2

Temnepatypa, °C
Martepuan Tpy6

XUOKOCTU BoOo3ayxa
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neg 10515 135+10
nHO 1255 150+10
nn 17015 18510
nBXx 1255 160+10

11.4.4 Bpems HarpeBa nosfiMuMepHbIX TPy6 npu rHyTbe npuBegeHo B Tabnuue 11.3.

Ta6bnuua 11.3

B MmuHyTax
TennoHo- Martepuan Bpems Harpesa Tpy6 Npy rHyTLe NPy TOMNIMHE CTEHKM TPY6, MM

curent TPY6 4 6 8 10 12 14 16 18
Bozayx nBea 35 50 70 90 110 130 150 175
nHA 55 80 105 135 165 195 — —

nn 55 80 105 135 165 — — —

nBX — 20 25 30 40 — — —

FmuuepuH nBa 5 7 9 11 13 15 17 19
nHA 6 8 11 14 17 20 — —

nn 6 8 11 14 17 20 — —

nBX — 4 5 6 8 — — —

11.4.5 MNpwu rHyTbe Ha TPYOGOrMb604YHbLIX CTaHKax 3a3op Mexay obKaTbIBaloLWMM POJSIMKOM M Tpyoon
[oKeH O6bITb He bonee 10 % pa3mepa Hapy)XHOro guameTpa TpyObl.

CKopoCTb rHyTbsl JOIMKHa COCTaBNATL OT 2 A0 4 06/MuH. lMNpu rHyTbe TPYO NoO WAGNOHY (PUCYHOK
11.3a-8B) cneayeT npuHumatb: h>0,7d,;, b>d,; R > 4d,,.

11.4.6 Mpwu yrne narnéa 90° Tpy6bl cnegyet nepernbatb Ha 6° ana Tpy6 w3 MNBO n Ha 10° gnAa
Tpy6 n3 MHAO v NMN. Npu gpyrux yrnax n3rn6a cnegyeTt paccyMtaTtb BeNIMYMHY nepern6a ucxoans us
YKa3aHHbIX Bbille 3Ha4eHUM.

OTKnoHeHue yrna nsrnba ot 3aAaHHOro He AOMKHO NpeBbIwaTh +3°.

11.4.7 OxnaxpgeHue COrHyTbiX TpyO cnepgyeT nNpou3BOAUTb CXaTbiM BO3QYyXOM WM BOAOW B
¢mkcupoBaHHOM NonoxeHun go Temnepartypbl ot 28 °C go 30 °C.

11.4.8 B kayecTBe HanornHuTenen Npu rHyTbe TPyO cregyeT MCMNONb3OBaTb PE3UHOBLIN XKryT,
rM6KNM MeTannnyeckum UM pe3nHOBbIN LWMaHT, C NeCKOM Unu pasayBaeMblii CXXaTbiM Bo3gyxom. B
oTAenbHbIX Crnyvyasx B KayeCTBe HanoSIHMUTEenNns OONyCKaeTCA MPUMEHATb YUCTbIA PEeYHOWU MNecCoK,
HarpeTbin go Temnepatypbl 100 °C. KoHubl Tpy6 nocne 3anosiHeHUsi NeCKOM AOJMKHbI 3arfywaTbCcs
npobkamu.
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PucyHok 11.3

12 CBapka nofimMmepHbIX TPyO

12.1 CBapke (CTbIKOBOW, pacTpyOHOW) Npu NOMOLLM KOHTAaKTHOrO HarpeBa NogBepraroTcA TpyObl
um3 NHA, NBA v Nn.

CTblkOoBasi cBapka peKoMeHAyeTCcA ONsl COeAMHEHUs Mexay cob6own Tpyo u dracoHHbIX YacTen
HapyXHbIM anameTpom Gonee 50 MM u TonwuHe CTeHKM Gonee 4 MM, pacTpybHas cBapka — Ans
TPYO HapyXHbIM AnamMeTpom A0 160 MM U cTeHKamu NOOON TONWMUHBI.

12.2 Mpun cBapke pekomeHayeTcs noadbupatb TpyObl U3 ogHOM napTum noctaBku. MNpu cTbikoBOM
cBapKe MakcuManbHasi BeNM4YMHA HecOoBMNafeHWA KPOMOK He pormkHa npeBbiwate 10 %
HOMMHANbHOM TOJIWMHbLI CTEeHKU TPYObl; HapyXHbIW guameTp (Mnu nepumeTp) TPyObl He AOMKEH
ObITb HMXXe HOMUHanbHOro. CBapke nognexart TPpyObl, M3roTOBNEHHbIE U3 OAHON MapKu MaTepuana.

12.3 MNpu cTbIKOBOW CBapke HenocpeaAcTBEHHO nepen HarpeBOoM CBapuBaeMble NMOBEPXHOCTU
TOpUOB TpybO Q[OMXKHbI NoABepraTtbCA MexaHu4Yeckom o6paboTke pAnNs CHATUSA BO3MOXHbIX
3arpsAASHEHUA U OKMCHOW nNNeHKn, obpa3oBaBLUIeNCs OT BO3AEMCTBUMA Kucrnopopa Bo3ayxa M
conHeyHon paguauum. MNocne mexaHn4yeckon obpaboTKM Mexay Topuamu Tpyb, NpMBeAeHHbIMU B
COMNPUKOCHOBEHME C MOMOLLbIO LIeHTPUPYHOLEro NpMcnoco6ieHns, He AOMKHO ObITb 3a30poB, npe-
BbILLIAKOLWLMNX 0,5 mm ans Tpyo anameTpom Ao 110 MM,
1 0,7 Mm — ans 6onbLINX AUaMETPOB.

KoHubl Tpy6 npu pacTpybHoOW cBapke AOMKHbI UMEeTb HapyXHy cacky nog yrnom 45° Ha 1/3
TOJILMUHBbI CTEHKN TPYObI.

12.4 CBapKy nonumepHbIX TPyO BCTbIK B MOHTaXHbIX YCNOBMSIX criegyeT Npou3BOAUTb, Kak
npaBuio, Ha CBapoO4YHbIX YCTaHOBKaxX, obecneyuBarlOWMX MeXaHU3auuK OCHOBHbLIX MNPOLECCOB
CBapKu U KOHTPOJ1b TEXHONIOTMYECKOro pexmnuma.

[donyckaeTcsa npuMMeHeHWe PYYHOM CBapKM B ManoyAoOHbIX MecTax (TpaHwew, TYHHenw,
KaHanbl, Konoaubl, WTPabbl BHYTPU 34aHUA U T. A.) C UCNONIb30BaHUEM YCTPOWCTB ANisl TOPLIOBKU U
LEeHTPOBKM, a TaKKe HarpeBaTeNbHbIX 3neMeHTOB. HarpeBaTenbHble 3MeMeHTbl ANsi CTbIKOBOW
CBapKu [OOJIXHbl ObITb, Kak npaBuIio, 3nekrpuyeckumun. lNMoctosiHHaa Temnepatypa Ha pabouyen
NOBEPXHOCTU HarpeBaTens AOMKHA NOAAEPKUBATLCA TEPMOPErynaTopoM Unu aBToTpaHcdopmaTo-
pom.HarpeBaTtenb gomkeH MMeTb aHTUNPUrapHoe NoKpbITHe.
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12.5 lpu KOHTAKTHOM CTbIKOBOM CBapke C MNPUMEHEHMEM MOHTaXHbIX NPUCNOCOBIeHUN
noanexar BbINOMIHEHUIO crieAyloliue onepauum:
— yCTaHOBKa U LieHTPOBKa TPy6 B 3aXKUMHOM LIeHTpUpYyloLeM NpucnocoGneHnu;
— TOpLOBKa TPYO 1 obe3xupuBaHne TOpPLOB;

— Harpes u onnaBJfieHne cBapunBaeMbIiX nOBerHOCTeﬁ;
— yAaneHune CBapoO4YHOro HarpeBaTens,

— conpsXxeHue pa3orpeTtbiX cBapunBaeMbIX ﬂOBerHOCTeﬁ noa AaBrieHnem (oca,qKa);

— oxnaxaeHue CBapHOro LBa noa 0CeBOn Harpy3Kom.

12.6 OcHOBHbLIMM NapameTpaMu NpoLecca CTLIKOBOW CBapKu sIBMAIOTCA: TemnepaTtypa paboumnx
rny6MHa onnasreHusi, BeNU4YMHa

HOBerHOCTeVI HarpeBartens,

Tabnuua 12.1

NPOAOIKUTENIBHOCTL Harpesa,
KOHTaKTHbIX AAaBNEeHUM Npu onnaBfieHnn n ocagke (Tabnuua 12.1).

Eounuua 3HayeHUsAs NnapaMeTpPoB CTLIKOBOW CBapKuU NONIMMepPHbIX TPY6
I'IapameTp n3mepeHus
n3 NBO un3 NMHO n3 nn
TemnepaTtypa cBapku °C 190+10 220+10 240+10
HaBneHue npu HarpeBe ToOp-
LoB Tpy6 MMa 0,05 0,06-0,08 0,1
FnybwHa nponnaeneHus
KPOMKU TPYO MM 1-2 1-2 1,5-2
MpumepHoe BpemMA HarpeBa
npu TONWMUHE CTEHOK TpPyoO,
MM, npwm HavyanbHoWm
Temnepartype 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 BpeMeHU
MeXay OKOHYaHMEeM HarpeBa
7] coeAuHeHueM
onnaBneHHbIX TOPLOB TPyo
(Bpems TEeXHONOrn4yecKkomn c 2-3 2-3 1,5-2
faitdlive ocankm Mrla 0,1 0,2 0,25
Bpewms BblAepPXKKU nog
paBneHuem (ocagka) B
3aBMCMMOCTU OT TOJILUUHbI
CTE€HKU, MM: MWH
oT 4 po 6 BKAOM. 3-4 3-5 3-5
cB. 6 “ 12 5-8 6-9 6-10
“12 “ 17 “ 10-15 10-15 12-16

BbicoTa BHYTPEHHEro u HapyXHoro BariukoB nocrie CBapku AofkHa ObiTb He 6onee 2,5 MM npu
TOJNLWMNHEe CTEHKMU TPYObl O 5 MM 1 He 6onee 5 MM nNpu TonwmMHe CTEHOK OT 6 A0 20 MMm.
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12.7 Ona coeguHeHus Tpy6 m3 MNB ¢ pacTpyOHbIMU hacoHHbIMK YacTaMu u Tpy6 ns NBA, NHAO
7] nn
¢ cdhopmoBaHHbIMM pacTpybamm cnenyeT NPUMEHATb KOHTaKTHYK pacTpyOHyr cBapKy, kotopas
OCyLIeCTBNAETCS NP NOMOLLM MeTanJIM4ecKoro HarpeBaTeNibHOro NPMCNoco6eHns, cocTosiLero u3
rMnb3bl ONs ONMaBfieHUsi HapYXHOW TMOBEPXHOCTU KOHUa TPyObl M AOOpHa AnsA onnaBlieHus

BHYTPeHHel NoBepXHOCTU pacTpy6a (pucyHok 12.1).
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1 — Tpy6a; 2 — orpaHM4UTENbHLIA XOMYT; 3 — rMNb3a NpUcnocoGneHus;
4 — popH npucnoco6neHus; 5 — pactpy6 dacoHHoOM YacTun

PucyHok 12.1

PasmMepbl gopHa npu pacTpyGHOI cBapKe NONMMepHbIX TPy6 NnpuBeaeHbl B Tabnuue 12.2.

Tabnuua 12.2

B munnumeTtpax

PasMepbl AOpHa Npyu pacTpyGHoil cBapke TPy6
HapyxHe11 npy Temnepatype Nnpu U3roTOBNEHWN [OpPHA Npyu TemnepaType 20 °C
AnameTp Tpy6bi d, cBapKM
W3 cTanu mMapku 45 W3 AropanioMuHus mapkyu 116
D, D, D, D, Dy 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 | 24,940,045 | 24,7-0,045 | 24,8+0,045 | 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
MpumeuaHue — [inuHy AOpHa CrieAyeT NPUHMMATL PaBHOW Fy6UHe pacTpyGa dhacoHHONM YacTH Nkoc 1 MM, a rnyGuHY
MMNb3bl — PaBHOI ANMHE AOPHA.
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Onsa kaxagoro gnameTpa Tpyo u pacoHHbIX YacTen TPeOyTCA oTAeNnbLHOE NpucnocoéneHne unu
CbEeMHbIA KOMMJIeKT b3 U AOPHOB, U3roToBNsieMbix u3 ctanu mapkm 45 no FOCT 1050 wnwu
aropanoMmuHmna mapku 116 no FOCT 4784.
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12.8 KoHTakTHas pacTpybHas cBapKa BKNOYaeT cnegyrowme onepauum:

— YCTaHOBKY OrpaHM4YUTENIbHOrO XOMyTa Ha PacCcTOsHUM OT Topua TPyObl A0 Kpasi XOMyTa,
paBHOM rny6uHe pacTpy6a ¢pacoHHoW yactu nntoc 2 MMm. Mpu 3TOM BHYTPEHHUI AuaMeTp XOMyTa
AOJKeH npuHUMaTbcA Ha 0,2 MM MeHblue HOMMHaNbLHOrO HapyXHOro AuamMeTpa cCBapuBaemMoun
TpyObt;yCTaHOBKY pacTpyb6a Ha fOpHe;

— YCTaHOBKY FNagKoro KoHua Tpybbl B runib3e A0 ynopa B orpaHU4YuTenbHbIW XOMYT; HarpeB B
TeyeHMe 3aJaHHOrO BpeMeHU cBapvBaeMbiX AeTarnel, OQHOBPeMeHHOe CHATUe AeTanei ¢ AOopHa U
T'Mnb3bl;

— coeiuHeHUe geTanen Mexay co601 ¢ BbIAEPXKKOWU 40 OTBEPAEHUA OnnaBrieHHOro matepuana.

Mpu cBapke noBopoT AeTanen OTHOCUTENbHO APYr Apyra nocre COMNpsiKeHus petaneni He
ponyckaeTcs.

NMocne kKaxpgon cBapku Heob6xoAMMa OYMUCTKA paboyMx MOBEPXHOCTEN AOpPHA U MMNb3bl OT
Hanunwero NONM3ITUINIEHa NN NponueHa.

12.9 OcHOBHble NapamMeTpbl, onpeaensiowme NPOYHOCTb PacTPyOHOro CBapHOro coeguHeHnsa, —
TeMnepatypa HarpeBaTeJibHbIX 3JIeMEHTOB U NPOAOIIXKUTEeNTbHOCTbL HarpeBa ,quaneﬁ — npuBegeHbI B
Tabnuue 12.3.

Tabnuua 12.3

MapameTpbl pacTpyGHOI cCBapku NONUMepHbIX TPY6
Matepuan MpomexyTok
Tpy6 1 TemnepaTtypa MpoaomkUTeNnbLHOCTL HarpeBa, ¢, NPU TOMNLWUHE CTEHKMU BpPEeMeHU Mexay CHATU-
paCoHHbIX Harpe- TpyGbl, MM em geTtanen
yacTewn BaTenbHbIX M UX COMpsiKeHueM, ¢
3anemMeHToB, °C 2 3 4 6 8 12
nBa 260-290 3-6 4-8 5-10 6-12 8-15 | 15-20 1-2
nHA 220-250 4-5 8-12 | 1015 | 12-20 | 15-30 | 20-45 1-2
nn 240-260 5-8 8-12 | 12-15 | 15-30 | 30-45 | 45-50 1-2
lpume4aHue — Bpems BbigepKKM Nop 0CeBOWM Harpy3kom A0 4YacTUYHOro OTBepAeHUsi MaTepuarna AOJMKHO COCTaBnATb OT
20 no 30 c.

12.10 Mpun npomnsBoACTBE CBApPO4YHbIX PAaboT AOMKHbLI 06ecne4YnBaTbCs NPOYHOCTb U NITIOTHOCTb
CBapHbIX CTbikOB. [lpoBepka KayecTBa CBapHbiIX COeAUMHEHUN TpPyOoONpPOBOAOB AOJIKHA
NPOU3BOAUTLCS NyTEM:

— NpOBepPKM pa3MepoB comnpsiraeMbix AgeTanen u pasmepoB paboynx anemMeHTOB HarpeBaTens,
OCYLIEeCTBNAEMOWN A0 Hayana cBapo4HbIX paboT, a Takke paboyero COCTOSIHUA NMPUMEHSIEMbIX NMpU
cBapKe MpPUCNOCOGSIeHMI; OnepaLMOHHOro KOHTPOSS, OCYLecTBNSieMoro B npouecce cGopku wm
CBapku Tpy6onpoBoaoB;

— BHELLUHEro oCMoOTpa CBapHbIX CTbIKOB;

— UCNbITaHUA Ha OQHOOCHOE pacTsXKeHue (oTAup) n n3rnd.

12.11 OnepauMOHHbIM KOHTPOMb AOKEH NpeaycMaTpuBaTh:

— nNpOBepKy Haanexaiwen noAroToBKM CBapPOYHbIX paboT, YMCTKY MOBEpPXHOCTeM TPyo u
¢pacCoHHbIX YacTen OT 3arpsi3HeHUn, BNaru U T. A4.;

— KOHTpOnb TEXHONOIMU CBapKu (TemnepaTtypa HarpeBaTens, NpoaoSKUTEeNLHOCTM HarpeBa aetaneu
MT. 4.).

12.12 BHew HeMy OCMOTpPY NnoAasiexart BCce CBapHble CTbIKW AJS BbIABIEHUS:

— MepeKocoB B COegUHEeHUN;

— neperpeBa MaTepuarnia CTEHOK CBapuBaeMbIX AeTaniel; 30H HenpoBapa (nmycToT) mexay
CBapeHHbIMU AeTansiMu;

— HeOoCTaTO4YHOro WM CHIMWIKOM 3HAuuMTeNbHOro BasiMka, a TakKKe HeCUMMETPUYHOCTU U
HepaBHOMEPHOCTU ero no nepumeTpy (y coeAMHEHUN, NONYYEHHbIX CTbIKOBOW CBapKOMN).

BHewHW BUa cBapHbIX COeAMHEHUN JOIMKEH yAOBNEeTBOPATL crieaylowmm TpeboBaHUAM:

— OTK/IOHEHMEe YrnoB Mexay OoCeBbIMM NUHUAMU TpybonposBoaa M ¢haCoOHHOW YacTu B mecTe
CTbIKa He AOMKHO npeBbiwatb 10°;

— HapyXHasi NOBEepPXHOCTb pacTpyboB (hpaCOHHbIX YacTel, CBapeHHbIX C Tpy6amu, He AOMKHa
MMeTb TPELLMH, CKINaaokK unu apyrux aedeKkTos, Bbi3BaHHbIX NeperpeBomM Aetanen;
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— Yy KPOMKM pacTpyba hacOHHOM YacTu, CBapeHHOW ¢ TPyO6oMr, AOMKEH ObiTb BUAEH CNMOLLUHOMN
(no Bcemy nepumeTpy) BanuK OMJaBfIeHHOro matepuana, crfierka BbICTynalwWmun 3a NOBEePXHOCTb
pacTpy6a 1 Hapy>XHy NOBEepPXHOCTb TPYObl;

— HapyXHbIl BaNuK CBapHOro wBa A[AOJMMKEH OblTb CUMMMETPUYHBIM U PaABHOMEpPHO
pacnpegeneHHbIM MO WUMPUHE U BCeMy NepuMeTpy TPyObl; BbiCOTa Banuvka foJmKHa ObITb He Gonee
2,5 Mmm ansa Tpy6 ¢ TonwmHon cteHkn Ao 10 Mmm n ot 3 Ao 4 MM Ans Tpyo C TONLKWHON CTeHKU Gonee
10 MM, a cMelleHNne KPOMOK CBapHOro coeguMHeHUsi He AOMKHO npeBbiwatb 10 % HOMMHaNbHOMU
TONLWMHbI CTEHKM CBapMBaeMoun TpyObil.

12.13 C uenblo HaCTPOWKN CBapOYHOro o60OpyAoOBaHUA, a TaKKe YTOYHEHUA TeXHONOrM4yecKux
napameTpoB CBapku cregyeT NPou3BOoAUTb MeXaHW4eckue MUCnbITaHus o6pas3uoB, Bbipe3aHHbIX U3
CBapHbIX WBOB. cnbiTaHnA cBapHbIX 006pa3L OB NPON3BOAAT NO UCTEeYEeHUU 24 4 nocne cBapku n 16
Y nocre BbIPe3KU IMHEMHbIX 06pas3LoB.

12.14 CBapHble CTbIKOBble COeAUHEeHUs1 UCTIbITLIBAKOTCA Ha CTaTUYeCKUA U3rMb M pacTsikeHue.
CBapHble coeguHeHus1 B pacTpyb UCNbITLIBAKOTCA Ha OTAUP.

[Ons ucnbiTaHUA CBapHbIX COeAMHEHUN Ha CTaTUYEeCKMA M3rMb M Ha OTAUP CTbIKM pa3pe3arT Ha
NOJIOCKU BAONb OCU TPYObI CO CBapHbIM LUBOM UNU CBapkoi MycTon nocepeauHe.

Pa3smepbl cBapHbIX 06pa3uoB ANA UCNbITAHUA Ha U3rMG unNu oTAUpP NpuBeLeHbI B Tabnuue 12.4.

Tabnuua 12.4 B munnumeTtpax

Pa3mepbl 06pa3u03 AnsA ucnbiTaHusa

TonwmHa cTeHku Tpy6bl s

WMpUHa AnNWuHa
Lo 10 Bkntou. 10 40s + 200
Bonee 10 15 40s + 200

12.15 UcnbiTbiBaTb 0Opasubl Ha CTaTUYECKUM M3rMO peKkoMeHAyeTcs MO cxXeme, NoKasaHHOW Ha
pucyHke 12.2.

M3rnb ocywecTBnseTcs B Te4eHMe NpomexyTka BpeMeHu oT 3 o 5 c. MonHbIM YyCNnoBHbIM yron
n3rnba o onpeaensoT Kak CymMmy yrnoB 23 u 2y.

CBapHble WBbI BbiAepXanu UcnbiTaHus, ecnu He MeHee 80 % ucnbiTbiBaeMbiX 06pa3LoOB He
paspywunicb Nnpy n3rmée Ha NOJIHbLIN YCNOBHbIN yron o = 180°.

1 — cBapHoi1 o6paseL; 2 — wWKana yrnomMepa;
3 — pe6po, M3roToBneHHoe U3 AepeBa

PucyHok 12.2
28
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12.16 Mpu ucnbiTaHMM Ha oToup oOpasel 3axumaeTcsi Ha 1/3 ANUHbLI CBapHOro coeAuHeHus,
nocne 4ero nNpouM3BOAWUTCA M3rMb6 cBOGOAHOW 4YacTM ob6pasua Ha oTaup TPyObl OT pacTpyba
¢phacoHHOM YacTu n Ha oTAUp pacTpyba ¢paCcoHHOM YacTu OT TPYObI.

Mpu 3TOM cBapHble coeAMHEHUs1 He JOMKHbI paccriaMBaTbCA MO JIMHUN COeAUHEeHUSA CBapHOro
wBa.

12.17 MWcnbiTaHMa Ha pacTsXeHue cnepyeT MPOU3BOAUTb Ha paspbIiBHbIX MallMHaXx,
obecneuynBalOWMX U3MEpPEHUEe U OTCHYET Harpy3ku NpuU pacTsKeHUU C TOYHOCTbLIO He MeHee 1 %
M3mMepsieMon BenUYMHbLL. CKOpPOCTb MNepeMelleHUsi 3aXUMOB pa3pbiBHOM MalUMHbl  [OOJDKHA
coctaBnATtb 50 mMm/MuH. Metoabl 06paboTKM pe3ynbTaTOB MeXaHU4YeCKUX UCNbITaHUMA [OJKHbI
npuHUMaTbcA cornacHo Tpe6osanuam FOCT 14359.

12.18 JluHenHble o6pas3ubl (MonaTku) ANA UCNbITaHUA Ha pacTsikeHue Ans Tpyo avametpom 50
MM
1 bGonee OOMKHbI UMeTb POpPMY M pa3mepbl B cooTBeTCTBUU ¢ TpeboBaHusimu FOCT 11262. Mpu
3TOM BanuK WBa C obenx CTOPOH He cHuMaeTcA. lMpu MeHblieM AuameTpe Ha pacTsXkeHue
MCNbITbIBalOTCA TPYOHbIe 06pa3ubl AnuHon (235+1) MM co cBapHbLIM coeAuHeHUeM nocepeguHe.

Mepea Ha4yanom ucnbiTaHUA crieayeT NPOUM3BOAUTL U3MEPEHMe LWMPUHbI U TOSWMUHBLI obpasua ¢
ob6enx CTOpPOH CBapHOro wBa ¢ TOYHocTbio Ao 0,1 mm. [ina pacyeTa NPUHMMAETCA MWUHUMAanNbHas
BeJIMYMHaA nonepevyHoro cevyeHus odpasua.

12.19 Mpu paboTte Ha OTKPbLITOM BO3AyXe MECTO CBapku cnepyet 3awuwaTb OT aTMocepHbIX
0CafiKkoB U NbInu.

KoHTakTHYr0 cBapKy Tpyb6 cneayet npoBOAUTb NMpPU TemnepaTtype OKpyXarlero Bo3gyxa He
Huxe: muHyc 10 °C — ana Tpy6 n3 NBO n NMHA v 0 °C — ana Tpy6 w3 M.

Mpwu 6onee HU3KMX TeMnepaTypax cCBapKy HaaJeXXUT OCYLLEeCTBIATb B YTENJNEHHbIX YKPbITUSIX.

B cnyyae BbIxoaa KOHUA TPyObl 3a npeaenbl YKPbITUA Ha TPYObI crneagyeT ycTaHaBNMBaTh ChEMHbIe
3arnyLuKu.

12.20 CoeauHeHne Tpy6 n3 NBX MoxeT BbINOMHATLCA NPY MOMOLUU Fra30BOM NPYTKOBOW CBapKu
(cTbIKOBOM, pacTpy6HON).

Kak npaBuno, rasoBas npyTkoBasi CBapka AOMMKHA NMPUMEHATbLCA NPU M3roTOBNEHMU CBapHbIX
(pacoHHbIX YacTeln U3 TPYOGHbLIX 3aroTOBOK.

Mpw BbiNONHeHUN paboT Heo6xoaUMO cobnoaaTb TpeboBaHusA [9].

12.21 OinA ra3oBoi NPYTKOBOW CBapKN NMPUMEHAIOTCA 3NeKTPUYecKue Uu rasoBble (MPAMOro u
KOCBEHHOIro HarpeBa) ropenku, obecneymBaroime HarpeB rasa-TenyioHocuTens (Bosayxa unu asora) B
TpebyeMbIx TemnepaTtypHbiX npegenax. JrieKTPUYecKue TOperNiku [AOMMKHbl WMMeTb MOLLHOCTb
3neKTpoHarpeBaTesibHbIX 3rieMeHToB oT 300 go 600 BT v ObITb paccuuTaHbl Ha paboty npu
AaBneHuun BO3AyXxa oT 0,015
no 0,060 MINa u pacxopge no 5 M3y,

12.22 Ona ceBapku Tpy6 u3 MNBX pomkeH NPUMMEHATLCA CBapPO4YHbIA MPYTOK (OAVMHApHbIA —
AnameTpoMm 3 MM U CABOEHHbIN CITIOXHOro npodunsa — 6x3 mm).

Yucno BanuMKoB CBapoO4HOro npyTKa, HeoOXoAuMbIX nONisi 3anofIHeHWA LiBa, 3aBUCUT OT
BeNUYUHDI wBa
M AMameTpa CBapO4HOro NpyTKa.

12.23 Mepepn ra3oBow NMpPyTKOBOM CBapKOW COeAWHEHWN BCTbIK criegyeT NMPOU3BOAUTb CHATUE
¢hackum Ha KOHUax coeguHsieMbix AeTtanen Ha 1/3 TonwWMHbI CTeHKU noAa yrnom ot 25° go 30° npu
TONLWMNHe CTeHKM
[o 6 mm n nop yrnom ot 35° o 45° npu TonuwmHe cTteHKu 6onee 6 Mm.

12.24 Mpwm cBapke AOMKHbI COGNOAATLCA crneaylolme yCnoBuA:

— TemnepaTypa Bo3gyxa y comnia ropesku gosfbkHa obiTb paBHa ot 230 °C go 270 °C;

— HarpeB cBapuBaeMbIiX NOBEPXHOCTEN AOKEH NPOM3BOAUTLCA PaBHOMEPHO A0 NOSABMEHUA Ha
NOBEPXHOCTU MEJIKUX My3bIPbKOB M HEOONbLIOM BOJIHbI pacniiaBfNeHHOM MaccChbl NPYTKa U OCHOBHOIO
maTtepuana;

— CBapoy4HbiA MNpPYTOK AOMKeH HarpeBaTbCA [O OGonlee BbLICOKOM Temmnepatypbl, 4em
coeAvHsieMble NOBEPXHOCTWU; YroJl HaKMoHa NpyTka Npyu nogaye ero B LWWOB A0JMKeH ObITb paBeH 90°;
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— cuna BAAaBNMBaHuUA NMpyTKa B WWOB AOJMKHA cocTtaBnsAaTb oT 14 o 16 H (ot 1,4 po 1,6 krc) ansa
oAMHapHOro cBapo4HoOro npyrtka avameTpom 3 MM M ot 24 go 26 H (ot 2,4 go 2,6 krc) ansa
COBOEHHOrO NpyTKa CroXHoro npoduns 6x3 mm;

— paccTosiHMe OT HaKOHeYHMKA roperiku Ao CBapMBaeMbIX NMOBEPXHOCTEN AOMMKHO ObITb paBHO OT 5
0o 10 mm;

— YroJn HaknoHa HaKOHEeYHMKa ropesikm K NoBepXHOCTU CBApPHOrO LUBa AOJIKEH ObITb paBeH oT 20°
Ao 45°, npaBunbLHoe pacnpegerneHue Tensa OCyLEeCTBNAETCA 3a CYeT HenpepbIBHOrO NoKauMBaHUA
conna-ropefiku M noga4ym CTPyuM ropsiyero Bo3dyxa MNOMEepeMeHHO Ha MPYTOK U cBapuBaeMbie
NOBEPXHOCTY;

— KOpEeHb LBa AO0MKeH ObiTb NpoBeAeH OQUHAPHbLIM NPYTKOM AUaMeTPOM 3 MM;

— cpepHss CKOPOCTb YKNagKu CBapoO4HOro npyTka AnameTpomM 3 MM OOJSbKHA COCTaBnATb oT 12 go
15 Mly;

— AnsA obecne4vyeHUss paBHOMEPHOro pacrnpepeneHusi HanpsbkeHUM B LUBE YKIaaKy NMPYTKOB B
coeAVHeHUM crieayeT BbINOJIHATL B NOCNeA0BaTeIbHOCTU, NOKa3aHHOW Ha pUCyHKe 12.3;

— BbITsXKKa CBapO4HOro NPYTKa, YJI0XK€HHOro B LWWOB, He AOJKHA npeBbiwaTb 20 %.

12.25 MexaHu4yeckne UCNbITaHUA OOpa3LOB Ha pacTsXKeHue, B COOTBETCTBUM C 12.17 u 12.18,
cnenyeT Npou3BoAUTb B CRyvasX, yka3daHHbIX B 12.13.

Hdonyckaemoe gaBneHue B Tpy6onpoBoge m3 NMBX npu Hanuuum cBapHbIX (pacCoOHHbIX 4acTen
cnenyeTt NnpMHMMaTb He 6onee 50 % OT HOMUHANbLHOIO ANA NPUMEHSEMOro Tuna TpyobiI.

12.26 MNMpu paboTe Ha OTKPLITOM BO3AyXxe crenyeT pykoBoacTBoBaTbcA 12.19, Temnepartypa

OKpy>Katollero Bosayxa npu ceapke Tpy6 us NBX gomkHa 6bITb He Hxke 5 °C.
a) 6)
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1-6 — nocnepoBaTenbHOCTb YKNagku cBapo4HbIX NPyTKOB

PucyHok 12.3

a — cTbIKOBOe coeAuHeHue Tpyo;
6 — coeauHeHue B pacTpyb

13 Caapka Tpy6 ¢ ncnonb3oBaHneM pacoHHbIX YacTel ¢ 3aKnagHbLIMWU HarpeBaTensiMmu

13.1 CBapKy Tpy6 ¢ ucnonb3oBaHuemM hpaCoOHHbLIX YacTen C 3aKNagHbIMM HarpeBaTensaMu crniegyet
BbIMOJIHATL Ha CBapO4HbIX annaparax ¢ aBTOMaTu4eCKUM BbIOOPOM nMapameTpoB U aBTOMaTU4YECKUM
KOHTpoOJieM npouecca cBapku. [lonyckaeTcs npMmMeHeHWe annaparoB C NOfyaBTOMaTUYECKUM U PYYHbIM
pexvumamMu CBapKu.

13.2 MNpu py4yHOM MNu NonyaBTOMaTM4eCKOM peXnmax CBapku BbiGOp napameTpoB CBapKU [OIDKeH
NPOU3BOAUTLCH CBapLMKOM MO AaHHbIM, yKa3aHHbIM Ha (PacoOHHOW 4acTW, MNU aBTOMATU4ECKU MO
LUTPMXOBOMY KOAY.

13.3 [lpu BbINONMHEHMU CBapOYHbIX pPaboT [AOMXKHbI ObITb BbINOMHEHLI creaylowme
TeXHosorn4yeckme onepaumm:

— noaroToBKa U cbopka CBapHOro coeAnHeHust;

— CBapKa cobpaHHOro y3na coeguHeHus;

— KOHTPOJib KayecTBa CBapHOro COeANHEHMUS.

13.4 NopgrotoBKa U c6opKka CBapHOro CoeAMHEHNA OOMKHbI BKNOYaTb:
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— TOPLOBKY TPYO noa nNpsiMmbiM YriiOM K OCH;

— HaHeceHMe Ha Tpyby MapKMpPOBOYHOW JIMHMM, yKa3blBawlwen rnyouMHy BBoga TpyObl B
hacoHHyo YacTb (Npn OTCYTCTBMM ynopa);

— yAaneHue OKCUOHOro crnosi C NOBepXHOCTU TPYObI;

— CHATME hacKkn N 3a4MCTKYy NOBEPXHOCTU TopLia TPYObI;

— ycTpaHeHue oBanbLHOCTU TPy6 (ecnu oHa G6onee 1,5 %) B 30He cBapku Npu NOMOLLMA XOMYTOB
Unu cneumnanbHbIX 3aXXUMOB;

— 3a4UCTKY M 06e3xupuBaHue cBapmBaeMbIX NOBEPXHOCTEN TPYO M BHYTPEHHUX NOBEepXHOCTEN
¢hacoHHbIX YacTen;

— BBOA KOHLA TPy6Obl B (paCoOHHYIO YacTb A0 ynopa unv 4o MapKMpoBOYHOMN NMIMHUM Ha TpyOe.

13.5 YganeHue OKCUAOHOrO CrOoA OOJIKHO BbIMONHATLCA UUKIIEN UNU APYrMM UHCTPYMEHTOM.
MpumeHeHne abpa3nBHbIX LUKYPOK HE JONYyCKaeTCA.

13.6 CBap1BaeMble NOBEPXHOCTHU criegyeT 06e3KNpuUThb.

OGe3xMpuBaHue noBepxXHOCTeM crnepgyeT MNPOUM3BOAUTL YaWT-CMIUPUTOM MWNM aLETOHOM C
NPUMEHeHMeM MArkux candeTok, He MMelLWMnX KPYNHbIX BONOKOH. [Mpu aToMm cnepyet obGeperartb
obpaboTaHHbIe NOBEPXHOCTU OT MOBTOPHOIrO 3arpA3HeHUs.

13.7 Mpu wmncnonb3oBaHUM AByXcnupanbHbIX MydT WM TPOWHUKOB (TpU cnupanu) cBapka
KaXaoro cTblika acoHHOW 4acTM A[orkHa npousBoauTbes oTaenbHo. [pu uncnonb3oBaHuM
¢paCoHHbIX YacTen CO CKBO3HOM cnMparnbio CBapKka BCexX LUBOB NPOU3BOAUTCA OAHOBPEMEHHO.

MNMocne 3aBepweHNA cBapkn AOMKHO ObITb BblAEPXKAaHHO BPEMS OXNaXXAEHUsS CBapHOro LuBa:

— He MeHee 5 MMH — ansa Tpy6 auameTpom o 40 mm;

— B npegenax ot 6 go 10 muH — gna Tpy6 amametpom ot 50 go 110 mm (6 MMH — anAa Tpyo
AnameTpom 50 MM nntoc 1 MMH Ha KaXAabIn nocrneayrowun guamMeTp);

— B npegenax oT 11 ao 22 muH — ana Tpy6 AnameTpom ot 125 go 225 mm (11 MMH — ansa Tpyo
Anametpom 125 MM nntoc 2,5 MUMH Ha Kaxabii nocneaylowWnn guameTp).

Tonbko nocne MCTeYEHUs yKasaHHOro BPEMEHU OXITaXOAEeHUsI pa3peLlaeTcs nepemMelleHne CBapeH-
HbIX TPY®.

13.8 KoHTponb KayecTBa CBapHOro LuwBa, BbLINOSIHEHHOrO Ha annapatax Ppy4YHOM CBapKw,
Heo6xoAuMOo NPOoU3BOAUTL BHELUHMM OCMOTPOM U NO MHAUKATOPY CBapPKU, KOTOPbIN MHOPpMUpYeT O
3aBepLIeHMN CBapOYHOro npouecca.

Ecnn cBapka BbinonHeHa Ka4yeCTBEHHO, TO B 3a30pax AOJKeH ObITb BUAEH pacnsiaBfieHHbIN
martepuan.

13.9 KayecTtBO CBapHOro wBa, BbIMOJIHEHHONO Ha aBTOMAaTU4YeCKMX M NOJlyaBTOMaTU4eCKUX
CBapoOYHbIX annapatax, KOHTPoONupyeTcA aBToMaTu4yecku u MKCUpyeTCcA Ha pacne4vyaTtke KOHTpons
TEXHOJIOrMYecKoro npouecca, BbigaHHOW annapaToMm.

14 WUsroToBneHue cBapHbIX (haCOHHbIX YacTen

14.1 MpumeHeHne cBapHbIX haCOHHbIX YacTen U3 Tpyo (0TBOAOB, KONEH, TPONHUKOB, KPECTOBUH U
nepexopHbIX TPOMHMKOB) AOMYCKaeTCA NPU OTCYTCTBUMM COOTBETCTBYIOLUMX YaCTeW, U3roTOBIIEHHbIX
MeTOAOM FNNTbA.

14.2 ®acoHHble yacTtu ana Tpy6 us MHA, NBL v NN cneayeT M3roToBNATL KOHTaKTHOW CTHIKOBOWM
cBapKou, a Tpy6 n3 NBX — razoBon NpyTKOBON CBAapPKOM.

14.3 TexHONoOrusi N3roToBJIeHUS OTBOAOB, KOJIEH, TPOWHUKOB U KpecToBUH aAna Tpyo6 u3 MHA,
NBO v MM KoHTaKTHOM CTbLIKOBOW CBapKOMW BKIIOYaeT cnegyroliue onepauum, npuBeaeHHble Ha
pucyHke 14.1:

— pe3Ky Tpyb Ha 3aroToBKu;

— OYMCTKY KOHLOB TPY6 OT 3arpAA3HEHUN U TOPLIOBKY;

— cBapKy (0OTBOOOB U KOJIEH);

— OTpe3Ky BepLMHbI yrofibHUKa (45151 TPOMHUKOB U KPeCTOBWH);

— CBapKy (TPOMHMKOB U KPeCTOBUH).
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PucyHok 14.1
a — OTBOAbl U KOJieHa;
© — TPOMHUKM;
B — KPeCTOBUHbI

14.4 OnA u3rotoBrieHUsi (PaCoHHbIX YacTel KOHTAKTHOM CTbLIKOBOM CBapKoW cneayeT NMPUMEHATb
cneumManbHoe oOOopyagoBaHMEe W MpPUCNOCObneHus, obecneuuBawlime MNpaBUNbHOE B3auMHOe
pacnonoxeHue getanemn.

Ona TopuoBKM cnepayeT UCNONb30BaTb [OBYCTOPOHHIOK pe3y, CHaGXKEHHYH CMEeHHbIMMU
pesuamu.

14.5 Mpn n3roToBrNeHNM TPOMHMKOB U KPECTOBMH OTpe3aTb BEPLUNHY CBAapPeHHOro yrosibHuKa m
npuBapuBaTb K HeMy TpPyOy Mnu cBapuBaTb YrofibHUKA Mexay cob6oi Heob6xoaMmo nocre MosiHoro
OCTbiBaHUA npeAabiayliero cBapHoro wea.

Mpu oTpe3ke BepLUMHbI YrofibHUKA JIMHUIO pe3a Heo6xoAumMo cMewaTb oT 2 A0 2,5 MM OT TOYKM
nepecevyeHusi ocen B CTOPOHY BepLUUHbI YrofibHUKa (PMCYHOK 14.2) aona KomneHcauum ocagku Tpy6
npw onJsiaBrieHUN U CBapkKe.

1 — nuHnA pesa;
2 — BepLUMHA YronbHUKa
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PucyHok 14.2

14.6 CBapHble OTBOAbLI, KaK NpaBuUiio, AOMKHbI UMeTb OT OAHOro A0 Tpex cekTopoB. Paguyc
KPUBU3HbI CBApHOro OoTBOAa OOJMKEH COCTaBNATb OT OQHOro A0 MoJjlyTopa HapyXHoOro auameTtpa
TpyObl.

14.7 MepexogHble TpowHukM Ana Tpy6 w3 MHAO, NBO v MM wmsrotoBnsAwT, npuvBapuBas
KOHTaKTHOW CBapKOM K ropsioBMHe (Nony4eHHOW MeToaoM (hopMOBaHUS BbITSXKKOW) OTBETBIIEHME.

OTBeTBNeHMe crneayeT NpuBapvBaTb K FOPJIOBUHE He paHble 4eM 4Yepe3 8 4 nocne ee
c¢opmoBaHus.

YKka3aHHble nepexogHble TPOWHUKU MPUMEHSIIOT NMpU Temnepatype TPaHCMoOpTUpPYyeMoW cpeabl He
Bbiwe 30 °C.

14.8 Pa3smepbl hacoHHbIX YacTer, U3roTOBMSIEMbIX KOHTAKTHOM CTbIKOBOW CBapKonM u3 TpyoO
nHAa, nBa
n MMM, npuBeaeHbI B npunoxexuu E.

14.9 TexHOMOrMA M3roToBNEHUS OTBOLAOB, KON€H, TPOMHMKOB U KpecTOoBMH Ans Tpy6 us MNBX
rasoBov NpyTKOBOW CBapKoOM BKIKOYaeT criegylolie onepauum:

— pe3Ky Tpyb Ha 3aroToBKu;

— MNOoAroToBKY AeTarie noj CBapKy (aHanmornyHo noaroToBkKe AeTanen Ans MeTaruyiMyecKux
Tpyo6)

c yyeTtom 12.22;

— ra3oBylo NPYTKOBYIO CBapKy.

14.10 Mpu oTcyTCTBMM cneuuanbHbIX TPEO6OBaAHMA K UCMbITaHUIO CBapHbIX ¢haCOHHBLIX YacTen
pPeXUMbI X UCNbITAHUA AOJMKHLI COOTBETCTBOBaTb pPeXXnMam UcnbiTaHUA Bcero TpybonpoBoaa.

15 CkneuBaHue Tpy6 u3 MNBX

15.1 Tpy6bl u3 NBX mexay cobon u ¢ pacoHHbIMU YacTsAMMU AOJMKHbI CKlleMBaTbLCA B pacTpyo6.
[ONuHy HaxnNecTKu KneeBbIX COeAUHEHUN, a TaKKe NOTPeOHOCTb B MaTepuanax ans cknenBaHus Tpy6
n dacoHHbix petanen u3 MNBX (Ha 100 coepuHeHui) cnegyeT NMPUHUMMATbL B COOTBETCTBUM C
Tabnuuen 15.1.

15.2 OnAa nony4vyeHus KneeBbiX coeAuHeHun Tpy6 wm3 MBX mexay cobon u c ¢pacoHHbIMM
yacTaAMuM creayeT NPUMEHSATD:

— KIeu, He 3anosnHsALwWwmMe 3a3opbl (MpU pasHOCTU ANaMETPOB CknensBaeMbix anemeHToB Ao 0,1
MMm),

C npeaBapuTenibHOW KannbpoBKOM CKNenBaeMbIX KOHLIOB TpyO;

— 3a30po3anonHsaLwWme Kneu (Npy pasHOCTU AMaMETPOB CKIleMBaeMbIX 3anieMeHToB Ao 0,6 Mm),

He TpeOyouMe NnpegBapuTeNbLHON KanMGpPOBKU KOHLIOB TpyO.
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Tabnuua 15.1

Pacxon MeTuneHxnopupa ans OYMCTKU Pacxop knes
HapyxHbih guameTtp [LMHA HAXNBCTKM, MM 1 06e3xMpuBaHUs coegUuHEHUN Ans coeguHeHUs
Tpy6hI d\yy MM C NUTbIMKU
n Kr ¢racoHHbIMM geTa-
FHHVA I
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 Ona ckneuBaHus Tpy6 u cpacoHHbIX 4acTten u3 MNBX Ge3 3a3opa mMexgy ckrnenBaeMbiMU
NOBEPXHOCTSIMM PEKOMEHAYIOTCA cregylole cocTaBbl Kfes (B YacTsx no Macce):

a) nepxnopBuHUNoBas cmona ot 14 go 16, meTuneHxnopug ot 86 no 84;

6) nepxnopBuHUnoBas cmona ot 14 oo 16, metunenxnopua ot 76 o 72, uMknorekcaHoH ot 10
[no 12,

Mpu ckneumBaHun Tpy6 avametpom Gonee 100 MM, a TakKe Npu CKNeMBaHUMU TPyO pas3nUyHbIX
AnaMeTpoB NMpu NOBbIWEHHON TemnepaTtype (6onee 25 °C) M NOBbIWEHHbLIX CKOPOCTAX ABWXEHUSA
BO34yxa B 30He MOHTa)ka crieAyeT NPUMEeHATb BTOPOM COCTaB Kies.

15.4 MNMpu NpUroToBNEeHUM Kresi, He 3anoSIHAIOLEro 3a30pbl, B MOHTaXHbIX YCITOBUAX 06 beMHoe
COOTHOLIEHNE MeTUNEHXSIopMAa U HEYNJIOTHEHHOM  MNEepX/IOPBMHUIIOBOM CMOJbI NMPUHUMaeTCs
paBHbIM 1:1.

15.5 B cocTtaB 3a3opo3anonHsilolero Knea AoMmkHbl BXoAUTb TeTparngpodypaH (pactBoputernb
MBX), nonuBuMHUNXNopuaHasi CMoJia, OKUCb KPEMHMUA.

15.6 CknenBaHue Tpy6 1 pacoHHbIX YacTen us NBX cocTouT u3 cneayrowmnx onepauumin:

— NoAroToBKU KOHLOB TPYO 1 pacTpy60B noa cknenBaHue;

— CKIeBaHWA, OTBEPXAEHUA COeAUHEeHUN.

15.7 NopgroToBKa KOHLOB TPYO U pacTpyO6oOB [OJMKHA NpeaycMaTpuBaTh:

— LIepoXoBaTOCTb CKIleMBaeMbIX MOBEPXHOCTEM U 06e3KMpMBaHME UX OpPraHNYecKUMun
pacTBOpUTENsMM — NPU CKIleMBaHuM 6e3 3a3opa;

— obe3xnpuBaHue — Npu CKNEnBaHUM € 3a30pOM.

15.8 LlepoxoBaToCTb BHYTPEHHEM MNOBEPXHOCTM pacTpyba M HapyKHOA MNOBEPXHOCTU
KanuépoBaHHOrO KOHUA TpybObl oGecneyMBaeTcsi MNPUMEHeHWeM LWMGOBanNLHON LWKYPKU C
KPYNMHOCTbIO abpasuBHOro 3epHa
Ne 10 — Ne 16.

15.9 [na o6e3XupuMBaHMUA CKIleMBaeMblX NOBepxHOcTen TPy6 M acoHHbIX YacTen cnepyeTt
NPUMEHATb MeTUNneHxmopua.

15.10 MNepen cknenBaHMeM 6e3 3a3opa AOMKHA NPOBEPATHLCA NIIOTHOCTL COMNPSKeHUA aeTanen,
B 3aBUCMMOCTM OT KOTOPOW CKNlenBaH1e NpPoU3BOAUTCA OQHUM UNU ABYMSA CNOSIMU Kresl.

15.11 MNpwm cknemBaHun 6e3 3a3opa knew criegyeT HAHOCUTL Ha ABe TPeTU rMyouHbl pacTpyba u
Ha BCH ANIUHY KanMbpoBaHHOro KOHUAa paBHOMEPHbIM TOHKMM crioeM. [pn cknenBaHuMM ¢ 3a30pom
Knen cnegyet HaHOCUTb TOHKMM CNOEM Ha pacTpyb U TONCTbIM CNOEM Ha KoHel TPyObl B OCEBOM
HanpaBleHUW.

15.12 JInwHun knen, BbITECHAEMbIN U3 NMPOCTPaHCTBa MeXAy CKNenBaeMbiMU MOBEPXHOCTAMM,
AOMKEH HeMeANeHHO yaanATbLCS.
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15.13 BaHku ¢ KnessMM U cocyAbl C PacTBOPUTENAMU AOIMKHbI UMETb FePMETUYHBbIE KPbILWKU U
npoo6kKu.

15.14 CkneeHHble CTbIKW B Te4YeHMe 5 MWH He [OMKHbl NoABepraTtbCs MeXaHU4YeCKUM
BO3a4eNCTBUAM. CKIeeHHbIe y3nbl U NNeTu nepea MOHTaXXOM AOJMKHbI BblAEPXKMBaTbLCA HE MeHee 2 Y.

MmopaBnuyeckue ucCNbITaHUA TpybGonpoBoga crneayeT OCYLIECTBIATbL He paHee 24 4 nocne
CKINenBaHus.

15.15 CknenBaHue Tpy6 1 dracoHHbIX YacTten n3 NMBX gomkHO Npou3BOAUTLCA NpPU TeMnepaType
He Huxe 6 °C. MecTo, rae BbINONHAITCA KrneeBble PaboTbl, AOMKHO ObITb 3alMLEeHO OT BeTpa U
aTMocdepHbIX 0CaaKoB.

15.16 MNpwu npomnsBoacTBEe paboT HEOGXOAMMO PYKOBOACTBOBAaTLCA TpeboBaHusimu [10].

15.17 MNocne oKkoHYaHMA paboT NOMeLEeHUA [OMKHbI OblTb OYMLLEHbl OT OTXOAO0B NMOJIMMEpPHbIX
matepuanoB. OTxoabl NONIMMEPHbIX MaTepuanoB crnegyeT cobpaTtb Ans nocneayoLwero X BbIBo3a ¢
Lenbi yTunu3auum nmbo 3aXxopoHeHUA B pa3peLleHHbIX AMsl 3TUX Lernen mecrax.

16 MoHTaXx BHYTPEeHHUX ceTer BOAOCHAObXeHUs1 U KaHanu3auum

16.1 PaboTbl MO MOHTaXy TPyO AOKHbI BbINOMHATLCA cneuuaribHO O6YYeHHbIM TEXHUYECKUM
nepcoHanom, MMelLMM COOTBETCTBYIOLLEE YAOCTOBEPEHNE U OBNafeBLUM 0COGeHHOCTLIO paboThbl
M TexXHonormen o6paboTkn NONMMepPHbIX TPyO.

16.2 ByxTbl TpyO, XpaHMBLUMECA WNU TPAHCMOPTUPOBABLUMECA Ha OOBLEKT (3aroToBUTENIbHbIN
yyacTok) npu Temnepatype Hwke 0 °C, AOoMmKHbI ObITb Nepea packaTkon BblgepXaHbl B TeyeHue 24 4
npwm Temnepartype
He Hxke 5 °C. B npouecce pa3mMoOTKM BYyXT U MOHTaXa TpybonpoBoAoOB HEOGXOAUMO CleAUTb, YTOObI
MapKupoBKa Ha Tpyb6ax Haxoaunacb Ha ogHoM obpa3sylowen NoBepXHOCTU TPyObI. NMpoknagky Tpyobl
cneayeT BecTu 6e3 Hatsra, cBOOOAHble KOHLUbI 3aKpbiBaTb 3arfylkamui BoO u3bexaHue nonagaHus
rpsA3u n mycopa B TpyOy.

16.3 [Jo Hayana MoOHTaxa TpybonpoBoooOB Heo6xoAMMO BbLINONMHUTL  creaylowme
noaroToBUTeNbHbIE onepauuu:

— oTtobpaTthb TpyObl U PacCoOHHbIe YacTU U3 Yucha, Nnpowealwmnx BXOAHON KOHTPOb;

— pa3meTuTb TPyOy B COOTBETCTBMM C MPOEKTOM WU MO MEeCTy C Yy4eToM npunycka Ha
nocrnegyouyo o6paboTKy;

— paspes3aTb TpyOy cornmacHo pasmeTke, He pAonyckass CMATUA TpyObl M oOpasoBaHuA
3ayceHueB. OTKITOHEHMEe NITOCKOCTU pe3a He AOJMKHO npeBbiwaTthb 5°.

16.4 [Jo npoBeAeHUsi MOHTaXHbIX paboT TpyObl, pacoHHble YacTu, apmaTypa U cpeAcTBa
KpensieHUA [OMKHbI ObiTb NOABEPrHyTbl BXOAHOMY KOHTPOJIHO.

16.5 BxogHOM KOHTPONb MNpegycMaTpyMBaeT: TMPOBEPKY HaNMuMA  COMPOBOAUTENbHOWM
[OKyMeHTauum, BKNio4vasi rmrmeHM4eckum ceptudmkart; ocMoTp Tpy6 M getanen Ha npeamMeT HanuM4uus
TPELMH, CKOJIOB M APYrnx MeXaHU4ecKUX MOBpeXAeHUW TpyO; BbIOOPOYHbLIN KOHTPOJSIb HapyXHOro
AnameTpa 1 TONWUHbI CTEHOK TPYO.

16.6 Tpy6Gbl [OMKHLI UMeTb MapKUpPOBKY, cooTBeTcTBYlowyk THIA. Ha noBepxHocTu Tpy6 He
AOJIKHO ObITb MEXaHUYECKUX NOBPEXAEHUNA U 3aNTIOMOB.

16.7 CpeactBa KpenneHusi TPyObl AOMKHbI UMETb NMOBEPXHOCTb, MUCKITKOYaKoLYy0 BO3MOXHOCTb
MexaHU4ecKoro noBpexaeHus Tpyb. KpenneHus He 4OMKHbI UMETb OCTPbIX KPOMOK U 3ayCeHuL,.

16.8 Mepen npoknagkon Tpy6 B nomeweHMn Heo6XOAUMMO YCTaHOBUTb CpeAcTBa KpenrieHus,
3aKOHYUTb BCE 3NEeKTPOorasocBapoUHble paboThl, a NPU OTKPbLITOW NpoKNnaake Tpyd — 1 OTAENOoYHbIe
paboTbl.

16.9 3anopHylo, perynupyowlyio 1 Boaopa3sbopHyto apmaTtypy crieayeT 3akpensifaTb C NOMOLbIO
caMocTosiTeNbHbIX HEMOABUXHbIX KpensieHUA Ans ycTpaHeHus nepegayv ycunun Ha Tpybonposoa B
npouecce 3Kcnyarauumu.

16.10 MoHTax nonMMepHbIX TPy6onpoBoAoOB cneayeT NPou3sBoAUTL NpU TeMmnepaType Bo3gyxa
B nomMmeLLeHun He meHee 5 °C.

16.11 TMpu cOopke cpnaHueBbLIX coeguHEHUA TPYOONPOBOAOB 3anpewaeTcss YycTpaHeHue
nepekoca cnaHueB NyTeM HepaBHOMEPHOro HaTsirMBaHUsi GONTOB M yCTpaHeHWe 3a30poB MexAay
chbnaHuamu Npu NOMOLLM KNMHOBBLIX NPOKNaAokK U Wauno.

16.12 lMNpu cbopke pe3bOOBbLIX COeAUHEHUNA NOSIMMEpPHble HaKuAHbleé Fauku AOJKHbl ObITb
HaBepHYTbl Ha BCH ANUHY pe3bObl ramMku, nNpu 3TOM [OJKHA ObiTb cobnogeHa COOCHOCTb
MeTannnyeckmx U NonmMMepHbIX aetanen. NoBepxHOCTb pe3bObl MeTannMyeckon Aetany AOJIKHAa
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CKUX 1 NonuMepHbIX getanein. MNoBepxHOCTb pe3b0bl MeTanIM4Yeckon aeTanm AOJMKHa ObITb POBHOW,
yucTom u 6e3 3ayceHuUeB.

16.13 3aTaKKy HakKuAHbIX raek crnegyet Npou3BoAUTbL cneuuanbHbIMU KnrYamu. NpumeHeHune
ra3oBbIX KIflo4Yen He JonycKaeTcs.

16.14 Yncno coeanHeHU NONUMEPHbIX TPYO AOMKHO ObITb MUHMMANbHbIM.

16.15 Mpwn nogknoYeHMn Boaopa3bopHbIX YCTPOUCTB HeQoNycTUMa yKragaKka NnofiuMepHbIX Tpy6
no npsMon. TpyObl AOMKHbI NpPOKNaAblBaTbCA € HebonblWMM 3anacoM AN BO3MOXHOCTU
KOMMEHCauun Ux TeMnepaTypHoro yanmHeHus:.

16.16 MNMpwn BbINONTHEHMM NOBOPOTOB BOAONPOBOAA MUHUMArbHbLIA paguyc usrnéa fomkeH 6biTb
paBeH Ana Tpy6 M3 cwuTtoro nonuatuneHa Bbicokown nnotHoctu (M3BI), cwuToro nonuatuneHa
cpepgHen nnoTtHocTn (MACM), Tpy6 u3 MHA, NBL nAaTn HapyXHbIM guameTpam TpyObI; ana Tpy6 MM —
CeMM HapyXXHbIM AuameTpam TpyObl.

16.17 Mpn MOHTaXe cucTeM BOAOCHaGXeHMWSA M Npoknagke MONMUMEPHbIX TPyO B waxtax wu
6opo3agax oTBETBNEHUS He AOMKHbI OrpaHUYMBaTh ABUXKEHUs TpyO.

16.18 TIpn nepeceyeHUUM CTpPOUTENbHbLIX KOHCTPYKUUA MONMMEpPHble TpyObl cneayer
npoknagbiBaTb
B rMNb3ax U3 HEropr4YMx MmaTepmarnos.

3asop mexpay TpyoonpoBoAOM U rMib30M AOJTKEH ObITb He MeHee 5 MM.

Kpasi runb3 AomnxHbl 6bITb HAa OAHOM YPOBHE C MOBEPXHOCTSAMMU CTEH, Neperopoaok U NOTOSKOB,
HO Ha 30 MM BbliWwe NOBEPXHOCTU YACTOrO nona.

3apenky 3a30opoB M OTBEpPCTMA B MecTax MNpoKiagku Tpyb6 crneayeT npegycmaTpuBaTtbh
HeroprYMMmM MaTepuanamm.

16.19 Mexxay nonumMmepHbIMU TPyOGonpoBogamMmu ropsiyen 1 XonogHon Boabl paccTosiHUe B CBeTy
JOKHO ObITb He MeHee 25 MM (c y4yeToM TOnNWMHbI Tennousonsauuu). lMpu nepeceyeHUm
TPyOONpPOBOAOB pPacCTOAHWE MeXAy HMMM [OOJDKHO ObiTb He MeHee 30 mMm. TpybonpoBoabl
XONnogHOM BoAbl crneayeT MNpoknagbiBaTb HWXEe TPyOONMPOBOAOB ropsiyero BOAOCHa0GXeHusi u
otonkBAA.TpyGonpoBoAbl CUCTEM TrOpsAYero BOAOCHabXeHUA credyeT TenyoM3onupoBaTb B
COOTBETCTBUM
C npoekTom u TpeboBaHusimm CHull 2.04.14.

Tpy6onpoBoabl cucteM XOrfiogHOro BoAoCHaGXeHus crnepyeT M30NUpPoOBaTb OT BbiNageHusi
KOHOeHcaTa Ha Mx noBepxHocTu. MNMoaBoAKkM K BOAOPa3BGOpHbLIM YCTPOMCTBaAM U MOKBapTUPHbIe
pa3BoAKM Nocre CTOAKOB, a TaKkKe TPyObl, NPONoXeHHbIe B rohpmpoBaHHOM chyTnsipe, AonyckaeTcs
He U30NINPOBaTh.

16.21 Mpu MOHTaxe cucTeM GbLITOBOM KaHanu3auum Npyu coeguHeHUU rMagKkux KOHUOB YYTyHHbIX
Aetanen c MNOJIMMEPHbIMW TPy6aMu WM NagKoro KOHUA NONIMMEPHOM TPYObl C YYryHHbIM
pacTpybom Ha ynioTHUTENbLHOM KOoJbLe creayeT UCNONb30BaTh YyryHHbIe AeTanu 6e3 HansbIBOB U
PaKkoBMH Ha pabo4nx NoBepPXHOCTSIX.

16.22 KoHonaTkyn M YeKkaHKM NMpu 3apenke CTbIKOB NPSAbI0 U LLleMEeHTHbIM PacTBOPOM OOJDKHbI
MMeTb rMagKy NOBEPXHOCTb U CKPYrieHHbIe KpOMKU. B npouecce paboTbl He fOMKHbI HAHOCUTLCA
yAapbl N0 NONIMMEPHbIM AgeTansiMm U ¢haCoHHbIM YacTsaM.

16.23 [pu ycTaHOBKE CaHUTAPHO-TEXHMYECKUX KabMH Ha MexayaTaXHble MnepeKkpbITUA
NosIMMepHble KaHanNMU3auMOHHbIE TPYObl [OOMKHbI COEAUHATLCA MeXay CoOGoM npu CTPOrom
cobnaeHn COOCHOCTU CcTosSIKOB. CoeMHEHMEe MeXAY3TaXHbIX BCTaBOK creayeT OCyLeCTBMATb C
NOMOLLbIO YNITIOTHUTESbHbIX KOneL,.

CoeauHeHMe KaHanM3auUOHHbLIX TPpy6 u acoHHbIX 4YacTeM crnegyeT nNpPou3BOAUTL C
MCMNONMb30OBaHMEM TMPUCMNOCOOGNEHMA TUNa LenHbIX K4Yen C 3aXUMMHbIMUM YCTPOMCTBaMM,
CHabGXeHHbIMM pPe3VHOBbLIMU MNpOKNagKamu, obecnevyuBalrWMMM COXPAHHOCTbL U NflaBHoe nepe-
MeLleHne NoNMMMepPHbIX AeTaneun.

16.24 [InA MOHTaxa nNONMMMEpPHbLIX CU(OHOB, NEeperiIMBOB U BbINYCKOB creayeT MPUMEHsATb
TOopLOBbIE
M HaKUgHble KITH4u.

16.25 MoHTaxx BOQOCTOUHbIX cTosikoB 13 Tpyb NMHA n NBX cnegyeT npon3sBoanTb NO CXeMe «KCHU3Y
BBEpPX».

16.26 PaccTtaBneHHble Mo BbICOTe 3A4aHUA B HAaKNTOHHOM MOJIOXXeHUU TPYObl AOMKHbI ONUMPaTbCA
Ha cneuuanbHbIe NOAKNAAKM UNTU MeXAY3TaXHble NnepekpbIiTusA. BctaBnaTb TpyObl B pacTpybbl O X
coeguHeHust He cneayer.
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16.27 CnepyeT npegycMaTpuBaTb XECTKO€ U MPOYHOE KpensieHMe CaHUTapHbIX NpubopoB.,
NPUEMHUKOB GbITOBbIX CTOYHbIX BOA, a TaKKe BOAOCTOYHbIX BOPOHOK K CTPOUTENbHLIM KOHCTPYKLM-
AMm. 16.28 CknemBaHue rnagkmx koHuoB Tpy6 u3 MNBX (pucyHok 16.1) ¢ pactpyb6amu, nmerowmmmn
XKenobkn nopa  ynNnoTHUTENbHble  KONMbLA, AONYCKaeTCA TONbLKO MNpU  WUCNONb30BaHUM
3a30po3anosiHALWMNX KreeB (Ha NOBEPXHOCTb Xenobka knen He HaHocutcs). CknemBaHMe KOHLOB
TPy6 € rnagkMmu pactpy6amu cnegyeT NMpPOM3BOAUTL C MOMOLLbLIO KieeB, 3anofiHAKWMUX U He
3anosHALWMNX 3a30pbl MeXAY NOBEPXHOCTAMU COeAUHAEMbIX 3JIEMEHTOB.

16.29 CoeanHeHne cBapHbIX pPa3BOAOK C KaHanNM3auMOHHbLIMM CTOSIKaMM, a TaKke coeAuHeHue
pa3Bogok mexay cobou cnegyet NpoM3BOAUTL Ha pacTpy6e ¢ YNNOTHUTENbHbLIM KONbLOM.

Mpu coeanHeHun pa3BofoOK Mexay cobor gonyckaeTcsi NpUMeHeHue ABYXpacTpyOHbIX MydT,
npu 3ToMm MydTbl HEOO6X0AMMO 3aKpPennATb.

16.30 Bbinyckn yHUTa3oB cnepyeTt COeAUHATb C NOSIMMEPHbLIMU KaHanNM3auuMoHHbLIMU Tpyb6amu
coeAVHUTENbHbIMM NaTPyOoKaMu C pe3MHOBbLIMU MaHXeTaMu.

16.31 Mapgkue KOHUbI YYyryHHbIX M3genun (BbINYCKUM TpanoB, BOJOCTOYHbIE BOPOHKU U T.1.)
cneagyeT COeAUHATb C MOJIMMEPHbIMU Tpybamu coeguMHUTENIbHbIMU pacTPyOHbLIMM naTpybkamu c
YNNoOTHUTENbHLIMA  KONMbUAaMW C NOCNeAywLWMUM  3anofiHeHWeM 3a3opa pacTBOpPOM  Ha
pacLMpAIOLWEMCA LieMeHTe.

a) 6) B)
4
2 —\ 1 2 1 2 1

—7 . .
; | | |
| | |
| | |

4 I ; l 5
\ . j j

I ] B

A — 3a30p ANsA KOMNeHcauumn TemMmnepaTypHbIX yANUHEHUN
1 — rnagkum KoHel TpyObl; 2 — KOHeL, TPyObl C pacTpy6om;
3 — ynnoTtHuTenbHoe KonbLuo; 4 — MOHTaXHasi MeTKa; 5 — KneeBou LIOB

PucyHok 16.1 — CoeaunHeHue Tpy6 u3 NBX:
a  — C ynnoTHUTeNbHbLIMU KONbLAMMU;
6, B — KneeBoe coeguHeHue

16.32 Mapgkue koHubl Tpy6 m3 MBM, MHA, MM, NBX ¢ pacTpybom 4yryHHOW KaHanu3auuoOHHOW
TPyObl TOro e AuameTpa crieayeT COEAUHATbL C NPUMMEHEHWEM YMJIOTHUTENbLHOro Konbua C
nocreayrowWwmmM 3anosiHeEHneM pacTpyba pacTBOPOM Ha pacLUMpPSIIOLLEMCS LieMEeHTe.

Mpu oTcyTcTBUM Konew [onyckaeTcsi MpPUMEHeHWe COeAVMHEeHUMW C 3afdenikom pacTtpyba
NPOCMOSIEHHON MNpPAAbID M PacTBOPOM paclUUPAIOLErocA LeMeHTa, Npu 3TOM BHYTPb KOHLA
nonMmMepHoun TpyObl crieayeT 3anpeccoBaTb B HAarpeToM COCTOAAHMU OTPe30K CTallbHOW TPYObI.

HapyxHyto noBepxHocTb Tpy6 n3 NBX Ha anuHe pacTtpy6a HaanexuT ounwiaTtb pacTBopuTesnem,
NOKpbIBaTb CII0E€M KJiesi U 06CbIinaTtb Neckom, a noBepxHocTb getanen u3 MNBA, MHO v MM cneayet
onnaBnAATb, NOCNe Yero Takke NOoKpbiBaTb NECKOM.

16.33 MonumepHyro TPyOy C KepaMM4YeCKOM KaHanuM3auMOHHOM TpyboW Toro xe AuameTpa
HaAnNeXUT COeAUHATb pPacTPyOHOW BCTaBKOW C OTOYpPTOBaHHLIM FMagKUM KOHLUOM. PactpybGHyro
Wwenb crnegyeT 3agenbiBaTb JIbHAHOW NpPsAbl, NPONMUTAHHOM PacTBOPOM MNONMU300yTUNEHa B
GeH3uHe (cooTHoweHue 1:1) ¢ nocneaylOWMM 3aNoONHEHMEM 3a30pa PaCTBOPOM Ha pacLuMpsALWEeMgs
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(cooTtHoweHue 1:1) ¢ nocnegyWMM 3anoyIHEHMEM 3a3opa pPacTBOPOM Ha paclUMpAOLWEMCA
LemeHTe.

16.34 TMMonumepHble oOTBOAHble TPYyObl HapyXHbiM Auametrpom 40 MM oOT cucoHOB
YMbIBaNnbHUKOB, MOEK M BaHH K CeTUW BHYTPEHHeW KaHanu3auum auametpom 50 mm cnepyer
NPUCOEANHATbL C NOMOLLbIO Nepexoaa 50x40 MM UM NepexogHoOW BTYJIKU.

16.35 KaHanusauMoHHble CTOSIKW, CMOHTUPOBaAHHbIE B CAHUTAPHO-TEXHMYECKMX KabuHax,
cnefyeTt COeAVMHATb MeXAy3TaXHOW BCTaBKOW, BbINOJIHEHHOW B BuAe OTpe3ka MNOoNIMMepHOU
KaHanu3auMmoHHOMN TPYObl.

16.36 CoeanHeHMe NMONMMEPHOro BOAOCTOYHOIO CTOsiKa C YYryHHOW BOAOCTOYHOM BOPOHKOM
cnefnyeT npegycMmaTpyMBaTh Ha NOJIMMEPHbIX UMK CTarNbHbIX NePexXoAHbIX BTYIKaX.

CoepguHeHne cTanbHOro narpybka ¢ nonumepHon Tpybon crnepyeT BbINOMHATb C MOMOLULIO
KOMMEHCaUUOHHbIX NaTPyOKOB, YNIIOTHAEMbIX KOJibLLIAMU, a TaKkKe Ha cpnaHuax ¢ MCNONb3OBaHMWEM
NONIN3TUNEHOBLIX BTYNOK noA ¢hnaHubl UNn NaTpyoKoB C YTOSLWEHHbIM GypTOM.

B 3aBucumMocTu OoT BuAa coeguHEeHUsi BOPOHKU CO CTOsIKaMu (MPSMOro UM C OTCTYNOM) cTalnbHble
nepexogHbie BTYJKU criegyeT npegycMartpyBaTtb NMPSAMbIMA MNU U3OTHYTbIMA C YCTPOWCTBOM ASiA
NPOYMNCTKMN CTOSIKA.

16.37 CoepuHeHMe BOAOCTOYHLIX CTOSIKOB CO CTaNbHbIMM OTBOAHbLIMM TpybGonpoBoaamm,
npoknagbiBaeMbiMu B nojaBanax 34aHUW ANs OTKPbITOro BbIMyCKa AOXAEBbIX BOA4 Ha OTMOCTKY
3paHuA, cnegyeT NPovM3BOAUTb, UCNONb3YA chraHueBble COeAUHEHUsS1 UNU NepexoaHble BTYIKMW.

16.38 NmppaBnuyeckoe ucnbiTaHue TpybonpoBoaa creayeT NPOBOAUTL NMPU MOJOXUTENbLHOMN
TemnepaTtype OKpyXallien cpedbl He paHee 4YeM uYepe3 24 4 Mnocre BbINOSIHEHUA NocregHero
KNeeBOro COeAMHEHUs1 U He paHee 4YeM 4epe3 2 Y nocne BbLINOMHEHWUA NoceAHero CBapHOro
coeMHBAMCNLITAHMA CMCTEM BHYTPEHHEWN KaHanusauum [ONMKHbI BbINOMHATLCA METOAOM nponusa
BOoAbl NMyTeM O4HOBPEMEHHOro OTKPbITUA 75 % CRMMBHOM WU CMbLIBHOW apMaTypbl CaHUTapPHbIX
NpuGopPOB, NOJKIIOYEHHbIX K MPOBEePSeMOMYy y4yacTKy B TeYeHMe BpeMeHU, Heob6xoaumoro ansi ero
ocmoTpa.

BblgaepxaBlied UCNbiTaHWe CUYMTAETCA cUcTeMa, ecrniv Npu ee OCMOTpPe He OOHapyXeHOo Teuu
Yyepes CTEHKN TPyOONpPoOBOAOB U MecTa CoOeAUHEeHUN.

McnbiTaHnA oTBOAHBLIX TPYOONPOBOAOB KaHanu3auum, NPOsioKeHHbIX B 3eMJ1e U NOAMNOJIbHbIX
KaHanax, AOJIXHbl BbIMOSHATLCA A0 UX 3aKPbITUA HanoJIHEHMEM BOAOWM A0 YPOBHS Nnofia nepBoro
3Taxa.

16.40 UcnbiTaHua y4yacTKOB CMCTEM KaHanu3auuu, CKpbiBaeMbiX NpuW nocnegylowmx pabdorax,
OOIMKHbI  BbINOMHATLCA MPONIMBOM BOAbI [O MX 3aKpbITUA €  COCTaBIIeHMEM  akKTa
ocBuAaeTenbCTBOBaHUS CKPbITbIX paborT.

16.41 'mppaBnuYeckue UCNbITAHUA CUCTEM BHYTPEHHUX BOAOCTOKOB OCYLUECTBIAIOT NyTeM
HanoJsIHeHUsi X BOAOMW Ha BCH BbICOTY CTOSIKOB. McnbiTaHMsi MPOBOAAT NOCNE HapyXXHOro ocMoTpa
Tpyb6onpoBoaoB
M ycTpaHeHus Buaumbix AedekToB. CucTeMa BOAOCTOKOB CUYMTaeTCH BblAepXaBLleW UcnbiTaHue,
ecnu no ucrtedyeHum 20 MUH nNocrie ee HanoJIHEHUA MPU HAPY)XHOM OCMOTpe TpybonpoBoAoOB He
OGHapy)XeHO Teuu Unu apyrux aedeKTos, a ypoBeHb BOoAbl B CTOSIKAX He MOHU3UIICA.

16.42 UcnbiTaTtenbHoe AaBneHue B Hambonee HU3KOM TOUKe HanopHoro Tpy6onpoBoga cnenyet
npUHMUMaTb paBHbIM Ana Tpy6 cepumn S 20 — 0,38 MMNa, S 12,5 — 0,6 MNa, $S8,3 — 0,9 MINa, S5— 1,5
MMa.

16.43 MmapaBnuyeckoe MUcNbiTaHUe HanopHbIX TPyO cnegyeT NPoOU3BOAUTL NOCKE 3anofIHeHUsA
TpybonpoBoaa BoAoOM U NPOBEPKA OTCYTCTBUS B HEM BO3AyXa, BbIAEePKKOM Nnoa UcNbITaTeNlbHbIM
AaBneHnemM He MeHee 30 MUH 1 BHELLHMM OCMOTPOM TpybonpoBoaa.

HdaBneHve B nepuopa uUcCNbITaHUS U OCMOTpa TpybonpoBoaa crneayeT noadepXvMBaTb Ha
3afjlaHHOM ypoBHe (C OTKNoHeHuem He Gonee 0,06 MIMa). Tpy6bonpoBoa cuMTaeTcs BbiAepkKaBLUUM
MUcnbITaHWe, eCNn He DyaeT OGHapyXeHO Teun unm apyrux aedeKToB.

16.44 3apenky wTpab, KOpoOGOB M OTBEPCTUA B MEXAYITaXHbIX MNEpPeKpbITUAX cnenyeTt
BbIMOJIHATL NOCIIe OKOHYaHUA BCeX paboT MO MOHTaXy U UCMNbITaHUIO TPY6ONpPOBOAOB.

16.45 MNpomMbiBKa CUCTEM XO3SAINCTBEHHO-MUTLEBOro BOAOCHAGXKEHUsI CUMTAeTCA 3aKOHYEHHOM
nocne BbIxoAa BoOAbl, yaoBneTBopsmwwen Tpeb6oBaHmam [11]. MNMocne 3aBepluieHUA NPOMBLIBKU
TpybonpoBoAabl cuctem XO3ANCTBEHHO-NUTLEBOIO BOJOCHabXxeHusA AOMKHbI ObITb
npoae3vuH(ULNPOBaHbI B COOTBEeTCTBUM
C AeNCTBYIOLWMMU TpeOboOBaHUAMMN.
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17 Mpoknagka nog3eMHbIX TPYy60NpoBOAoOB

17.1 3emnsHble paboThbl

17.1.1 3emnsiHble paboThbl crneayeT BbINOMHATL B COOTBETCTBUM € TpeboBaHuamu CHull 3.02.01.

FpyHT B OCHOBaHWM noa NONMMMMEPHLIMU TPyGaMu U NpUMEHAeMbI AN 3acbINKW He QOKeH
copepKaTb OCTaTKM KMPNUya, KAMHA U LWeOHs.

17.1.2 TMpn oGpaTHOM 3acbiNke NOSIMMEPHLIX TPYOONpPOBOAOB Haa BepxoM TpybonpoBoaa
cnegyeT npegycmaTtpuBaTb 3alUTHbIA crov TonwmHou 30 CM U3 MSANKOro MeCTHOro rpyHTa, He
copepkawero TBepAbIX BKITHOYEHUN.

Mpu 3TOM nNpuUMEHeHMe PYYHbIX W MEeXaHU4YeCKMX TpPamMOOBOK HenocpenCTBEHHO Haa
Tpyb6onpoBoaom
He gonyckKaeTcs.

Mpu ycTponcTBe 3aWMTHOrO CIIOA MecTa COeAuHeHMM TpyobonpoBoada criegyeT OCTaBNATb
He3acbINaHHbIMMU.

B 3MmMHee Bpems yCTPOWCTBO 3alUTHOrO CII0S1 AOSMKHO NPOU3BOAUTLCS He3aMepP3LWUM FPYHTOM.

17.2 MoHTaXHble paboThbl

17.2.1 MNepepn yknagkon Tpyosl n3 NMNHA, NBA, MM, NBX gomkHbl nogBepraTbcs TWaTenbHOMY OC-
MOTpPY C Lenbi OOHapyXeHusi TpeliuH, NoApe3oB, PUCOK U APYrnx MexXaHU4ecKUX NnoBpexneHUn
rnyouHomn 6onee 5 % TONWMHbI CTEHKMU.

Mpun o6HapyxeHun aecekToB TPyObl O0TOpakoBbIBalOTCA. OBaNbHOCTbL NONIMMEPHbLIX TPYO npu
yKInagKe KaHanv3alMOoHHbIX ceTen He AoimkHa npeBbiwaTtb 0,024 anameTtpa TpyObI.

17.2.2 KonuyecTBO packnagbiBaeMbiX BAONbL TpaHLWWeW TPyO [OIMKHO onpeaenATbCA CMEHHOW
BbIpaboOTKOM.

B 3umMHuM nepuog npu TemnepaTtype Bo3gyxa Huxke 0 °C MoHTax Tpy6onposogos u3 MM n NBX
cnenyeT npousBoAuTb B TpaHwee. MoHTax BogonpoBogoB u3 MM u MNMBX Tpy6 (Bkntoyas c6opky
CoegMHEeHUN Ha YNMIOTHUTENbHbIX KonbLax) cregyeT Npou3BOAUTL NpU TemnepaType Bo3gyxa He
Huxe muHyc 10 °C.

17.2.3 MoHTax nonuMMepHbIX BOAOMPOBOAOB B MpoLecce COBMELLEHHOW MNPOKMaaKku crneapyet
NPOM3BOAUTL MOCIIe OKOHYAHMS MOHTaXHbIX M U3ONSLUMOHHbIX PaboT cTanbHbLIX TpyGonpoBoaoB
TEenJIOCHabXeHNA, ropsiyero BOAOCHAOXEHMA W 3JNeKTpokabenen, MpPoKnagbiBaeMbIX B TIpYyHTe,
TYHHensiX Unn KaHanax.

17.2.4 CBapeHHbIe UNnun CKreeHHble NneTn copacbiBaTh B TPAHLUEK He JONYCKaeTCA.

17.2.5 CoepuHeHus (cBapka, CKNeMBaHWe, Ha YMJIOTHUTEJIbHbIX KonbLiax) TPyo6 B TpaHwee
cnenyeT NPpou3BOAUTb METOAOM HapalMBaHUS.

CoepuHeHne HanopHbIX pacTpybHbix Tpy6 n3 MNBX pekomeHOyeTcA BbLINONHATL B TpaHLiee Mo
cnegyroLen TeXHONOrum:

— OYMCTKa OT rpsi3u U Macen rnagkoro KoOHUa ogHon Tpyo6bl U pacTpyba apyrom;

— HaHeceHMe Ha rnagkomMm KoHuUe TpyObl KapaHAawoM WM MesioM MeTKU, obo3Hauvarowen
rnyouHy BABUraHus KoHua TpyObl B pacTpyoO;

— ycTaHOBKa Npo¢uibHOro ynnoTHUTeNbLHOro KosnbLua B KaHaBKy pacTpy6a;

— cMasKa rnagkoro KoHua Tpyobl M YNNOTHUTENbHOIO KonbLia B pacTpy6e (ANA cMa3kn MOXHO
MCMNONb30BaThb XXUAKOEe MbINIO Ui MbINbHbIA PAacTBOP);

— BABWUraHue rnagkoro KOHUa B pacTpyb A0 MeTKu.

C6opkKy pacTpy6HbIX coeguHeHun Tpy6 u3 NBX anametpom go 110 MM pekomeHAyeTCs OCYLUECTB-
nATb BpYy4YHyr. [Ona Tpyo Gonbwero avameTpa HEeOOXOAMMO MCMONb30BaTb HaTsXKHbIE MOHTaXHbIe
NpUCNoCcoo6neHuns.

17.2.6 [OnA yMeHbLUeHUA HanNpsXKeHUW B HaNOpPHOM Tpy6GonpoBoge, Bbi3biBaeMbIX
TeMnepaTtypHbIMM U3MEHEeHUsIMU (B cny4ae ykrnagku npu temnepatypax 6onee 10 °C), cneayet
npeaycmMaTpuBath:

— yKnagky Tpyb6onpoBoga «3MenKkony;

— 3anonHeHue TpybonpoBoaa Xono4HOM BOAOW Nepepn 3acbINKOM;

— 3acbInKy TpyobonpoBoaa B Hanbosee xonogHoe Bpemsi CyTOK.

17.2.7 MoHTax y3noB B Konoauax [OJDKeH MNPOU3BOAUTLCA OAHOBPEMEHHO C MPOKIagKomn
Tpyb6onpoBoaa.
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MpucoeauHeHne nonumMepHoro TpybonpoBoaa k chnaHuam, npeaBapuUTeNibHO YCTaHOBIEHHbIM U
NPUKPENJIeHHbIM K OHULLY UK CTEHKaM Korogua, MeTanim4yeckux (pacoHHbIX YacTen M apmaTtypbl
(6e3 3aTskKM 60NTOB), creagyeT NPOM3BOAUTL Nepea 3acbiNKOM 3aWMUTHOrO CIOA.

OkoHyaTenbHas 3aTsbkka OONTOB MNPOM3BOAUTCA HENOCPeACTBEHHO nepen ruapaBinyecKum
MCNbITaHUEM.

17.2.8 Mepep yknagkon NONMMepHOro KaHanusauyMoHHOro TpyéonpoBoaa AHO TpaHLen [OJMKHO
ObITb CNNaHMpoBaHO NO YKNOHy. Tpy6onpoBo4, YMNOXEHHbIA Ha [HO TpaHweW, [OOMKeH
BblpaBHMBaTbLCA no ocum
(B BepTUKanbHOW nNMOCKOCTA) M 3aKpennsaATbCA NyTeM MNOoAOMBKM MW TMOACHLINKU T[PYHTOM C
nocnegyroWmMM ynnoTHeHUeM.

17.3 UcnbiTaHne HapyXHbIX ceTer BOOOCHAGKEHUA M KaHanu3auuu cneayeT BbiNONHATL no CHull
3.05.04.

18 TpaHcnopTupoBaHue N XpaHeHUe NoNMMepPHbIX TPy

18.1 MonumepHble TPyObl U (PaCOHHbIE YACTU AOMKHbI TPAHCMOPTUPOBATLCA U XPaHUTLCA B
cooTBeTCTBUM C Tpe6oBaHuAMU THIA Ha ux usrotoBneHue.

B ycnoBusix ctpouTenbHOW nnowagku TpybObl OOMMKHbI XPaHUTbLCS B T€HW UNU Nnop HaBecoMm
(TeHTOM)

B FOPU30OHTasNIbHOM NOJIOXKEeHUN UMK YKNaabiBaTbCs B WiTabenu.

XpaHuUTb NoniMMepHble TPYObl U (haCoOHHbIe YacTu B 3aKpbITOM NomelleHun criegyeT He 6nvxke 1
M OT HarpeBaTesibHbIX NPUO6OPOB.

18.2 MonumepHble TPyObl U (aCOHHble HYacTM HeobxoaMmMo obeperatb OT MeXaHUYeCKUX
Harpys3ok
1 yaapoB. [loBepxHOCTM NONMUMEPHbIX TPYO6 Heob6xoanMmMo obeperatb OT HAHECEHUA LilapanuH.

18.3 Mpn nepeBo3ke TpyO AnuMHOW Gonee 8 M ANMHA CBELIMBAKLWUXCA C Ky30Ba MalUUHbI UIn
npuuena KOHLOB Tpyb He fofmkHa npeBbiwaTtb 1,5 m.

18.4 Y3nbl TpybonpoBoAa HaaNeXUT AOCTaBMATbL Ha 00BbEKTbl CTPOUTENLCTBA, Kak NpaBuso, B
KOHTeMHepax, B KOTOPbIX AeTanun TpybonpoBoAOB AOMKHbI ObITb 3aKpensieHbl.

18.5 TpaHcnopTupoBka, norpyska u pasrpy3ka Tpy6 u3 MNHA, kak npaBuno, npousBoguTcs Npwu
TeMnepatype HapyXHOro Bosgyxa He Hmxe MuHyc 20 °C; Tpy6 n3 NBA — munHyc 30 °C, a Tpy6 n3 NMBX n
MM — muHyc 10 °C. Tak kak Tpy6bl n3 NMBX u MM nmeloT NOBbIWEHHYIO XPYNKOCTbL NPU oTpULaTeNnbHbIX
Temnepatypax, MX TPaHCMOPTMPOBaHME MNpu Temneparype Ao MuHyc 20 °C ponyckaetcs npu
MCMoNb30BaHWM NaKeTOB WM ApPYrux YCTPOMCTB, obecneumBawowmx cdukcaumio Tpyb, a Takke npwu
NPUHATAN OCOOLIX Mep NPeAOCTOPOXKHOCTH.

18.6 NMonumepHbIe TPpyObl N TPyO60O3aroToBKK, AOCTaBNsAeMble Ha OOLEKT B 3UMHee BpeMmsi, nepea
MX NpUMEHeHMeM B 3[aHUAX AOMKHblI ObiTb NpeABapuUTeNibHO BblAepXXaHbl NMPU NOMOXUTENbHOM
Temneparype He MeHee 2 \.

18.7 Mpu norpy3o4yHoO-pas3rpy3oyHbIX paboTtax, TPaHCNOPTUPOBAHMU U XpPaHEeHUU TPyo wux
Heobxoaumo obeperaTb OT MEXaHMYECKUX NMOBPEXAEHUN.

3anpewaetca copacbiBatb TPyObl B OyxTax unu otaesibHble TPYObl C TPAHCMOPTHLIX CPEACTB.
Mpu pasrpy3ke 3anpelwaeTcsa NPUMEHATb MeTarysIM4eckue Tpochbl U 3axBaTbl 6€3 aMOpPTU3UPYIOLKUX
NpoKnapokK.

MpunoxeHune A
(cnpaBoy4HoOe)

MNMepeyeHb aencrTBylowmx THMA
Ha NoNIMMepHbIe TPYObl U haCOHHbIe YacTu

CTb 1284-2001 Yactn chbacoHHble M3 NONU3TUNEHa ANSA BHYTPEHHUMX CUCTEM KaHanusauuu
3paHun. TexHU4eckne ycnoBus

CTBb 1293-2001 TpyObl nonumepHble ANA CUCTEM OTOMJIEHWA WU TOpPAYEro BOAOCHAGXeHus.
TexHuueckue ycnosus
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CTb EH 1401-1-2005 Tpy6onpoBoabl nnactMaccoBble Ansi 6e3HanopHOro NoA3eMHOro ApeHaxa
M kaHanusaumu. MonuBuHunxnopua HennactudguumpoBaHHbin (PVC-U). Yactb 1. TexHuyeckue
ycnoBus Ha TpyObl, YacTu hacoHHble K HUM U MaTepuanbl AN MOHTaXa Tpybonposoaos

CTb EH 1452-2-2005 Tpyb6onpoBoabl nJsiacTMaccoBble ans BOAOCHabXeHus.
MonuBuHunxnopua HennactudgpmuupoBaHHbin (PVC-U).Yactb 2. TpyOhI
CTb EH 1452-3-2005 Tpy6onpoBoabl nnacrmaccoBble ans BOAOCHabXeHus.

MonuBnHunxnopua HennactuduumpoBaHHbin (PVC-U). YacTb 3. HacTu ¢hacoHHble

FOCT 18599-2001 TpyO6bl HanopHble U3 NonuaTuneHa. TexHM4Yeckue ycnoBus

FOCT 22689.0-89 Tpyb6bl nonuaTuneHoBble KaHanu3auuoHHble U (aCOHHble 4YacTu K HUM.
O6wWwume TexHUYeCcKue ycrnoBus

FOCT 22689.1-89 Tpy6bl NONN3ITUINEHOBbIE KaHaNM3auMOHHbIe U (pacOHHbIe YacTu K HuM. Cop-
TaMeHT

FOCT 22689.2-89 Tpybbl nonuaTuneHoBble KaHanu3auWOHHble U ¢acCOHHble 4YacTU K HUM.
KoHcTpykuus

TY PB 600012297.337-2003 CoeanHeHUst Hepa3beMHbIe ANA HanoOpPHbIX TPYO

TY PB 600012297.341-2003 [deTtanu coeAuvHUTeNbHble C 3aKnagHbIMWU HarpeBaTenaAMu AOns
HamnopHbIX TPy6

TY PB 600012297.350-2003 [eTtanu coeAuHUTElNbHbIE U3 NMONIM3ITUIIEHA U Y3Nbl AN HaNOPHbIX
Tpyo

TY PB 101475891.384-2004 Tpy6bl wu3 HennacTUuUUUPOBAHHOIO NOJMIMBUHUIIXNOpUAA W
c¢hacoBaHHbIe YAacTU K HUM Ais BHYTPEHHUX CUCTEM KaHanu3auuu 30aHUN

TY PB 101475891.385-2004 Tpy6bl wu3 HennactMUUUPOBAHHOrO MNOJSIMBUHUNXIIOPMAA MU
chacoBaHHbIe YacTu K HAM AN HapYXXHbIX CUCTEM KaHanu3auum

TY PB 101475891.386-2004 TpyObl HanopHble U3 HermlacTUPULMPOBAHHOIO NONIMBUHUIIXITOpMAA
1 chacoBaHHbI€ YaCTU K HUM

TY BY 300491920.404-2005 detanu coeguHUTernbHbIe U3 NOMMITUNEHA CBapHble ANA HanOpPHbIX
TpybonpoBoaoB

TY BY 300491920.409-2005 TpyO6bl pApeHaXHble ro¢gpupoBaHHble C 3aWUTHO-PUNLTPYIOWUM
NOKpbITUEM

TY 2248-050-00284581-2002 Tpy6bl u hacoHHble 4YacTu M3 Grokcononumepa nponureHa ans
CUCTEM Hapy>XHOMW KaHanusauum

TY 2248-032-00284581-98 TpyObl HanopHble U cOeAMHUTENbHbIE AeTanu K HUM U3 CONoNMmMepoB
nponureHa Ansi CUCTeM XOJIOQHOIO U ropsiyero BoA0CHabxeHUsA n oTonneHusi

M3BelwieHne 06 nameHeHmm Ne 1

U3BeweHne 06 nameHeHunmn Ne 2

M3BelweHne 06 nasmeHeHun Ne 3

N3BeLwleHue 06 nameHeHuu Ne 4

TY 2248-043-00284581-2000 Tpybbl M acoHHble u3penuss U3 NONIMNpPonuiieHa CTOWKue K
BbICOKUM TemmnepaTtypam Afisi BHyTPeHHen KaHanusauum

N3BeLleHue 06 uameHeHmmn Ne 1

M3BelwieHne 06 nameHeHun Ne 2

TY 2248-058-00284581-2003 TpyObl u haCoOHHbIe YacTU U3 NONMUITUIIEHA ANA CUCTEM HapyXHOMN
KaHanusauumu

TY 3763-061-00284581-2003 KnanaHbl 3anopHbleé M3 COMOJIMMEPOB MNponuneHa AN CUCTeM
XOJIO4HOrO U ropsiyero BOAOCHa0XeHUA U OTONJEeHUA
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MpunoxeHune b
(cnpaBou4HoOe)

Pasmepbl TpyO, npuMeHseMbIX Ans ceTern BoJocHabxeHus
M KaHanuM3auum

Tabnuua 5.1 — HomuHanbHbIN HapyXHbIN AUamMeTp U pacyeTHasA Macca Tpy6 HanmopHbIX U3 NONU3TUNEHa
no FOCT 18599

HoMUHankHbIi PacueTtHas macca 1 M Tpy6, kr
Aua:?::";:;z . sglz :1 SsD1R2 ’256 sgr: :1 SDSRST :;1,6 SDsR81 7 SDSRGT :,6 SDSR51 1 sglz 9 ssD::
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 1,1 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 11,5 13,5 14,0 171 20,7 24,9 —
315 7,63 11,8 14,5 171 17,8 21,7 26,2 31,6 —
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 —
560 241 371 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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HomMuHanbHbIN

PacyeTHas macca 1 m Tpy6, kr

ma:';':z";:;'g" - sgfz :1 ssn:i; ’256 sgf: :1 SI?SRBT 37,6 SDSR81 7 SDSRGT ;,e SDSR511 sgf: 9 ssogss
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 Tpy6 paccumTaHa npu cpegHen NIOTHOCTU nonuatuneHa 950 krim® ¢ y4eTOM MONOBUHbI
AONYCKOB Ha TOMNLWMHY CTEHKU U CPeAHUIN HapYXHbIM AnameTp. Mpu nsrotoBneHnn Tpy6 U3 nonunatuneHa NNoTHOCTbLIO

p, OTAMYatolwencs ot 950 Kr/mM°, AaHHbIe TabnMLLI YMHOXAIOT Ha KoadduumeHT K = p/950.

Tabnuua B.2 — HoMMHanNbHLIM HapyXHbIM AMaMeTp U pacyeTHas mMacca TPy6 HaMoOpPHbIX U3 CLUATOro
Nn3BM no CTB 1293

HomuHanbHbIN

HomuHanbHoe naBneHue, MMa

HapyXHbIN guameTp 1,25 2,0
TPY6bl, MM TonwuHa CTeHKN, MM PacuyeTHasa macca TonwmHa CTeHKku, Mm PacuyeTHasa macca
1 m TpyO, Kr 1 m TpyO, 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 5,5 0,594
50 4.6 0,659 6,9 0,926
63 5,7 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

Tabnuua 5.3 — HoMuHanbHbLIA HapyXHbIA AMamMeTp U pacyeTHast Macca TPy6 HamopHbIX U3 CLUMTOro
N3CM no CTH 1293

HomuHanbHbIN
HapYXHbIW AnameTp

HomuHanbHoe naBnenune, MMa

1,25

2,0

TPY6bl, MM PacuyeTHasa macca PacuyeTHasa macca
TonwmHa CTeHKU, MM 1 ™ TPYS, Kr TonwmHa CTeHKNU, MM 1 M TPYG, kr
10 — — 1,8 0,047
12 1,8 0,058 2,0 0,063
16 1,8 0,820 2,7 0,112
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OkoHu4yaHue Tabnuubl 5.3

HomuHanbHoe paBnexnune, MMa
HomuHanbHbIN
HapYXHbIN guameTp 1,25 2,0
TPYGbI, MM T PacueTHasa macca T PacuyeTHasa macca
OJILLMHA CTEHKU, MM 1 ™ TPYS, KT OJILLUMHA CTEHKU, MM 1 M TPY6, KT
20 2,3 0,130 3.4 0,176
25 2,8 0,196 4,2 0,272
32 3,6 0,320 5,4 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

Tabnuua 6.4 — Tpy6bl HaNnOpHbIe U3 HennacTUUUMpoBaHHOro nonueuHunxnopuga no CTb EH 1452-2
Pazmepbl B MunnumeTpax

HomuHanbHas (MUHUManbHas) TONWMHA CTEHKN
Tpy6a cepun S

H°M""am’"3’m S20 S$16,7 S16 §$12,5 S10 S8 $6,3 S5

:::hynz::';'" (SDR41) | (SDR34,4) | (SDR33) | (SDR26) | (SDR21) | (SDR17) | (SDR13,6) | (SDR11)
HomunanbHoe paBneHue PN npu koaddumumneHTe 3anaca npoyHoctu C=2,5
PN 6 PN 6 PN 8 PN 10 PN 12,5 PN 16 PN 20

(0,6 MMa) | (0,6 MMa) | (0,8MMa) | (1,0 MMa) | (1,25 MrMa) | (1,6 MMa) | (2,0 MMNa)

12 — — — — — — 1,5

16 — — — — — — 1,5

20 — — — — — 1,5 1,9

25 — _ — — 1,5 1,9 2,3

32 — — 1,5 1,6 1,9 24 29

40 — 1,5 1,6 1,9 24 3,0 3,7

50 1,5 1,6 2,0 2,4 3,0 3,7 4,6

63 1,9 2,0 25 3,0 3,8 4,7 5,8

75 2,2 23 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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HoMuHanbHas (MMHUManbHas) TONWWHA CTEHKU

Tpy6a cepuu S

HomunansH1i 520 516,7 516 5125 $10 S8 56,3 S5
A"::J:‘Tt'zu (SDR41) | (SDR34,4) | (SDR33) | (SDR26) | (SDR21) | (SDR17) | (SDR13,6) | (SDR11)
HomuHanbHoe aaBneHue PN npu ko3adduumeHTe 3anaca npoyHoctu C = 2,0
PN 6 PN7,5 PN 8 PN 10 PN 12,5 PN 16 PN 20 PN 25
(0,6 MMa) | (0,75 MMa) | (0,8 MMa) | (1,0 MMa) | (1,25MMa) | (1,6 MMa) | (2,0 MMa) | (2,5 MMa)

110 2,7 3,2 3.4 4,2 53 6,6 8,1 10,0

125 3.1 3,7 3,9 4,8 6,0 7,4 9,2 11,4

140 3,5 41 4,3 5,4 6,7 8,3 10,3 12,77

160 4,0 4,7 49 6,2 7,7 9,5 11,8 14,6

180 4,4 5,3 5,5 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 21,5 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 19,3 241 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 - — — — —
1000 24,5 29,2 30,6 _ — — — —

Ta6bnuua 5.5 — HomMuHanbHbIN  HapyXHbIl AuMaMeTp W pacyeTHasA Macca TpyO MoOnMaTUNEeHOBbIX

KaHanu3auuoHHbIix no NOCT 22689.2

HoMWHanbHbIN Tpy6sb1 s NHA Tpy6si uz NBA
Hapy::;';:IA;:lnMeTp TonWwMHa CTEHKN, MM Pacuethas macca TonWMHa CTEHKN, MM Pacuethas macca
’ ’ 1 M Tpyo6, Kr ’ 1 M TpYy6, 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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Tabnuua 5.6 — Tpybbl kKaHanu3auMoHHbIE U3 HennacTuduLumpoBaHHoro nonusuHunxnopuaa no CT EH 1401-1
Pa3smepbl B MUnnMmMeTpax

SN2 SN4 SN8
HomuHanbHeI Ha- SDR 51 SDR 41 SDR 34
PYXHbI anameTp d,
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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Ta6bnuua B.7 — Tpy6bl HanopHbIe Ana cuctem BogocHa6xxeHus us MM no CTB 1293

HoMUHaNb- HomuHanbHoe BHyTpeHHee aAaBneHue, MlMa
Hap’;;'(:bm 0,25 0,32 0,4 0,6 1,0 1,6
pmnameTp TonwwmHa Macca TonwwuHa Macca TonwwuHa Macca TonwwmHa Macca TonwwuHa Macca TonwwuHa Macca

TPY6bI, MM CTEHKMW, MM | TPYObl, KI/M | CTEHKU, MM | TPYObl, KI/M | CTEHKU, MM | TPYObl, KI/M | CTEHKU, MM | TPYObl, KI/M | CTEHKU, MM | TPYObl, KI/M | CTEHKM, MM | TPYObl, Kr/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 5,1 1,330 8,2 2,030 12,3 2,870
110 2,7 0,903 3,4 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 71 2,550 11,4 3,910 171 5,530

lMpumevyaHue — PacyeTHas macca Tpy6 BbluncneHa npu cpegHen NIOTHOCTU MaTepuana 950 Kkrim®.
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MpunoxeHune B
(cnpaBou4HoOe)

PaccTosiHue Mexay KpenneHUsiMU Ha BepTUKanbHbIX
M ropusoHTanbHbIX y4acTkax Tpy6onpoBoaa

Tabnuua B.1 — PacctosiHMe mexay KpenneHMs MU Ha BepTUKanbHbIX U FOPU3OHTaNbHbIX Yy4acTKax
ansa Tpy6 w3 NHA
PaccTosiHMe Mexay KpenneHusiMu, M
anametp npu nepenage Temnepatypbl At
Tpy6bl, MM 20°C 40 °C \ 20°C 40 °C
TpyObl cepun S
S20-S83| S5 |S20-S83| S5 S20 | S125| S83 S5 S20 | S125| S83 S5
16 — 0,25 — 0,20 | — — — (035 | — — — | 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 | — — 0,5 | 0,55 | — — | 0,45 0,50
40 0,65 0,60 0,45 040 — | 055 060 060 — | 050 | 055 ]| 0,55
50 0,80 0,75 0,55 055, — |060 065 075| — | 0,55 0,60 | 0,70
63 1,00 0,95 0,70 0,65 0,70 | 0,70 A 0,70 | 0,85 | 0,65 | 0,70 | 0,75 | 0,80
75 1,20 1,15 0,85 0,80 A 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 | 1,45 | 1,30 | 0,90 | 1,00 | 1,10 | 1,25
125 2,00 1,90 1,40 1,35 1,00 | 1,10 | 1,25 | 1,40 | 1,00 | 1,10 | 1,20 | 1,35
140 2,20 2,10 1,60 1,50 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 | 1,45 | 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 1,40 1 1,50 1,75 | 1,95 | 1,35 | 1,50 | 1,70 | 1,90
225 3,60 3,40 2,50 2,40 1 1,50 1 1,65 190 | 210 | 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 | 1,80 | 1,95 | 215 | 2,45 | 1,75 | 1,90 | 2,15 | 2,40
315 5,00 — 3,50 — |19 | 210 | 235 | — | 1,85 | 2,00 | 2,35 | —
355 5,60 — 4,00 — | 200|230 |25 | — |200| 225|250 | —
400 6,40 — 4,50 — 12,20 | 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|285 | — — | 250 | 280 | — —
560 9,10 — 6,50 — | 2,75 | 3,00 | — — [ 2,70 | 3,00 | — —
630 10,20 — 7,20 — | 3,00 |33 | — — | 3,00 | 3,30 | — —
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Tabnuua B.2 — PacctosiHMe mexay KpenneHMs MU Ha BepTUKamnbHbIX U FOPU3OHTaNbHbIX Yy4acTKax
ans Tpy6 w3 NBAO

PaccTtosiHnne Mexay KpenneHusamum, m

5 Ha BepTUKanbHbIX y4acTKax ‘ Ha ropM3OHTanbHbIX y4acTkax
H:S:;K::‘;M npu nepenage TemnepaTypbl At
TPYObil, 20 °C 40 °C 60 °C ‘ 20 °C 40 °C 60 °C

MM Tpy6bI cepumn S

S 20- S 20- S 20-

$83 S5 583 S5 $12,5 S5 | S20 S12,5/S83| S5 | S20 |S12,5/S8,3| S5 ([S12,5/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 0,195 — | — /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| — | 0,30 (0,30|0,35| 0,25 | 0,25|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|0,70 | 0,65| 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|0,80|0,75| 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 A 0,75/0,70| 0,75 |0,85 0,90 0,65| 0,70 |0,80 0,85 0,65 |0,750,80
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 |0,85|0,90
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 |1,001,10| 0,85 | 0,95|1,00
140 2,20/ — 1,50/ — 130 — (0,90 100 — | — /090 100 —  — 090 — | —
160 2,50/ — 1,80 — 150 — (1,00 110 — | — 0,95 1,05 —  — [1,00| — | —

Ta6bnuua B.3 — PaccTosiHMe Mexay KpensneHuMsiMA Ha BepTUKanbHbIX W TOPU3OHTaNbHbLIX Yy4acTKax
ana 1py6 us NBX

PaccTosHue MexXay KpenneHuamm, M
HapysHb! Ha BePTMKaNbHbIX y4acTkax | Ha FOPU3OHTANbHBLIX y4acTKax
n npu nepenage Temnepartypbl At

"‘T"";"g:,” 20°C s0°c  [60°C| 20°C 40°C 60 °C

MM Tpy6hi cepum S
Ss1§,’35; :352 8312,’35; 53352 :352 S12,5/ 83| S5 | S32 |S125/ S83| S5 | S32| S5 | §3,2

16 — /040 — (030025 — | — | — |0S55| — | — | — |0,45| — | 0,40
20 — |05 — 035030 — | — | — |065| — | — | — |055| — | 0,50
25 — 10,65 — 0,450,440 | — — 10,75|0,75| — | — |0,65|0,65| 0,60 | 0,60
32 — /085 — 060/ 05 — | — (090|095 — | — |0,80|0,80|0,70 0,70
40 1,10 (1,00 0,75 |0,75/0,60 — |1,00 1,00 1,10, — |0,90 0,90| 0,95 0,80 0,85
50 1,35 1,30 095 |090/0,75 — |1,10 /1,20 1,30 — (1,00|1,10|1,15|1,00 | 1,05
63 1,70 (1,65| 1,20 ({115/095 — |1,25/1,40 1,50 — |1,15/1,30|1,35 1,15 /1,25
75 2,00 195 145 1,40 /1,15 1,35 1,40 |1,60 1,70 |1,25|1,30|1,45|1,55|1,35|1,40
90 240 2,35 1,70 |[1,65|1,35/1,45/1,55/1,80|1,951,35|1,45/1,65|1,80  1,55| 1,65
110 3,00 (290 2,10 |2,00|1,70 1,65 1,80 | 2,10 2,25 1,55|1,70 | 1,90 2,05|1,80 | 1,90

49




TKI 45-4.01-29-2006

OkoHuaHue Tabnuubl B.3

PaccTosiHue Mexzy KpenneHusMm, m
— Ha BepTUKaNbHBIX y4acTkax | Ha FOPUIOHTANBHBIX y4acTKax
n npu nepenage Temnepatypbl At

HTM:;,%:? 20°C s°c  [60°cC] 20°C 40 °C 60 °C

MM Tpy6hi cepun S
Ss182”35; Ss :2 SS182,’:; ss 352 ss352 $125 $83 S5 | S32 5125/ S83| S5 | $3,2| S5 | 53,2

125 3,35 | 3,30 | 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 | 2,65 | 2,60|2,15(/1,95|2,15|2,45|2,65  1,85|2,00 2,30 2,45|2,15| 2,30
160 4,30 | 4,20 | 3,10 | 3,00 2,45|2,152,30|2,70 | 2,95 | 2,05 | 2,20 | 2,50 | 2,70 | 2,35 | 2,50
180 4,80 | 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 5,35 | 5,29 | 3,80 | 3,70 3,05|2,50|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 | 2,565 | 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 7,50 | 7,35 | 5,30 | 5,20 (4,25|3,10 | 3,40 | 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|4,80 3,40 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 | 8,50 |8,50 7,00 4,35 4,65 545 — [(410(4,45|515 — /4,85 —

Tabnuua B.4 — PacctosiHMue Mexay KpenneHUsiMM Ha BepTUKanbHbIX M FOPU3OHTamNbHbIX y4YacTKax Ans
Tpy6 mn3 MN

PaccTosiHue MeXxay KpenseHnamm, m

Ha BepTUKaNbHbIX y4HacTKax

Ha ropu3oHTanbHbIX y4acTKax

50

Hapycaeth pi nopenage TewnepaType At

TPY6I, 20 °C 40 °C 60 °C \ 20 °C 40 °C 60 °C
MM Tpy6bI cepun S

21?3' S5 ii"; S5 i\io; S5 | S20 |S83| S5 | S20 [S83| S5 | S20|S83| S5

32 0,65 0,60 045 0406 035 0,35 — | — 065 — | — /055 — | — /0,50
40 o080 0,75, 0,55 /050 045 040 — | — 0,75 — | — /065 — | — /0,60
50 0,95 (0,90 | 0,70 |0,65| 0,55 0,50 — |0,80/090 — |0,70 0,80 — | 0,65 0,70
63 1,20 (1,15 0,85 0,80 0,70 0,65/ — |0,95 105 — /0,85/0,95 — |0,75 0,85
75 1,45 1,35 1,00 (095 085 0,80 — |1,05 1,20 — /0,95(1,05/ — |0,85|0,95
90 1,70 |1,65| 1,20 1,45 1,00 {095 — /1,20/1,35| — |1,10(1,20| — | 1,00 1,10
110 210 (2,00 1,50 1,40 1,20 1,15 1,10|1,40 1,55 1,00 1,25/1,40|0,95|1,15 1,25
125 240 |2,30| 1,70 (1,60 | 1,40 (1,30 /1,20 1,50 |1,70 1,10 1,40 1,55 1,00 1,25 [1,40
140 2,70 |2,55| 1,90 (1,80 1,55 |1,50 1,30 1,65|1,85|1,20 1,50 1,65 1,10 | 1,35 [1,50
160 3,10 |2,90| 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




OkoHYyaHue Tabnuubl B.4

TKIM 45-4.01-29-2006

PaccTosiHne mexay KpenneHUsamMu, M

Ha BepPTUKaNbHbIX y4aCTKax ‘

Ha rOpU3OHTaNbHbIX y4acTKax

HapyxHbin
aMameTp npu nepenage Temneparypbl At
TpyObiI, 20 °C 40 °C 60 °C ‘ 20 °C 40 °C 60 °C
MM Tpy6bl cepun S
S 20- S 20- S 20-
$83 S5 583 S5 583 S5 | S20 [ S83| S5 | S20|S83 S5 |S20|S83| S5
180 345 (3,30 245 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 |3,65| 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 | — (1,80 2,25 — |165/210| — 1,50/1,90 —
250 480 | — | 340 | — | 280 | — (1,90 245 — 1,75/2,25| — |1,65/2,05 —
280 540 | — | 380 | — | 3,10 | — (2,10 /2,60 — (190|245| — |1,75/2,20| —
315 600 — | 430 | — | 350 | — 235|285 — /210265 — (1,90 2,40 —
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MpunoxeHue I'
(cnpaBou4HoOe)
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MpunoxeHwue
(cnpaBo4HOe)

Mopsaaok pacyeTta Tpy6onpoBOAOB HA NPOYHOCTb U YCTOMYMBOCTb

0.1 PacyeTHble xapaKTepuCTUKN MaTepuarnoB

[.1.1 PacuyeTHOe conpoTuBIeHMe pa3pylieHuMio maTtepuana Tpyb R, Mla, cnegyet onpegenstb
no dopmyne

R=RKK (a.1)

H Nyl Ner

raoe R, — HopmaTtuBHOe ANUTENbHOE COMPOTUBIIEHME pa3pylleHMio MaTepuana Tpyo us
ycnoBusa paboTbl Ha BHyTpeHHee aaBneHue, MlMa, onpegensertcsa no ta6nuue [.1;
K, — koadpdomuumeHT ycnosui paboTkl Tpybonposoaa npuHumaeTca no tabnuue [.2;
K. — xo3achdurumMeHT NpoYHOCTU coeanHeHust TPy6 npuHumaeTca no tabnuue [.3.

0.1.2 Moaynb non3y4yectu matepuana Tpy6 E, MlMa, npuHumaeTcsa ¢ y4eTom ero U3aMeHeHus npum
ANUTEeNbLHOM AEUCTBUM Harpy3Ku U TeMnepartypbl Ha Tpy6onpoBog no copmyne

E=EK, (8.2)

roe E;, — mopgynb nonsyvyecty matepuana Tpyobl npu pactskeHuu, MMa, npuHumaerca no
Tabnuue [.4 B 3aBUCMMOCTM OT MNPOEKTUPYEMOro CpokKa cnyxO6bl TpybonpoBoga wm
BeNNYUNHbI AeACTBYHOLNX B CTEHKE TPYObl HanpsXkeHUn;
K. — kKoaddmumeHT, yuuTbIBalOWMNA BIUAHUE TemnepaTtypbl Ha AedOopMauUUOHHble
CBOMCTBa MaTepuana Tpy06, npuHumaeTcs no taénuue [.5.

Ta6bnuua 0.1
CpoK CRyx6b! Temnepatypa ) HopmaTnBHOe anuTtenbHoOe conpoTuBneHune paspyweHuro R,, MMa,
TpyGonposoaa, ner TpaHCI'IOpTMEyeMOM Ans Tpy6 3 matepuana

cpeabl, °C nHA nen nBX nn

50 20 5,0 25 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 23 1,3 6,3 3,0

50 — 0,8 3,7 23

60 — 0,5 1,1 1,6

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

30 4,5 24 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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OkoHuaHue Tabnuubl O.1

54

Temnepatypa HopmaTnBHOe anuTtenbHoOe conpoTuBneHune paspyweHuro R,, MMa,
Cpok cnyx6e! TPaHCNopTUPYeMOit Ansa Tpy6 u3 maTepuana
Tpy6onpoBoaa, net oC
cpeael, nHA nen nBX nn
5 20 6,8 3,2 10,7 6,6
30 5,0 2,7 8,7 5,0
40 3,4 2,1 6,7 4,0
50 2,0 1;5 4!0 3!2
60 1,2 1,0 1,3 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 1,5 1,6 3,0
80 — — — 2,0
100 — — — 1,1
Ta6bnwuua 4.2
© KoadbdmumeHTt ycnosun paboteli K,
TpaHcnopTupyembie § Matepuan Tpy6
no pr6onpOBo.qy g an’ an nn NnBX
BellecTsa )
g Tpybbl cepun S
e S$20 |[S1255| S83 | S5 | S20 | S83 | S5 |S125| S83 | S5 | S§3,2
BewecTBa, K| 20 04 | 04 | 04 0,6 03 /030035 04 | 04 | 04 | 0,6
koTopbiM  marepwan | 39 | 04 04 04 06 03 030 035 04 04 | 04 06
TPy®6 OTHOCUTENbLHO
cToek 40 — — 04 | 0,5 | 0,2 | 0,20 | 0,25 | — — 0,2 | 04
50 — — — — — (0,20 | 0,20 | — — — —
60 — — — — — 015|015 | — — — —
BewecTBa, K
KOTOpbIM MaTepman
Tpy6 cToek — 1,0 1,0 1,0
Ta6bnwuua 4.3
KoadrcpmumeHT npoyHocTn coeguHenunn K. ona
Cnoco6 coeaguHeHus TPYy6
3 NHA, NBA n3 nn u3 NBX
KoHTakTHas cBapka BCTbIK:
ANnsA coeguHeHnA Tpyo u ¢paCoHHbIX YacTen 0,9-1,0 0,9-1,0 —
ANnsl  N3roTOBNIEHUSI TPOWHUKOB PaBHOMNPOXOAHbIX
NPSMbIX U CErMEHTHbIX OTBOAOB 0,6-0,7 0,6-0,7 —
ONnsi  U3roTOBNIeHUSI TPOWHUKOB PaBHOMPOXOAHbIX
KOCbIX
M Pa3HONPOXOAHbIX NPAMbIX 0,3-0,4 0,3-0,4 —
KoHTakTHas cBapka B pacTpy6 ans coeauHenus Tpy6 u| 0,95-1,0 0,95-1,0 —




H ¢hacoHHbIX YacTeit
OkoHuaHue Tabnuubl .3

TKIM 45-4.01-29-2006

KoadycpmumeHT npoyHocTn coeguHenunn K, pna

AnA WN3roToBlieHuUsA TpOﬁHMKOB n
BOAOB

Ha dnaHuax, yctaHaBnMBaemMbIX:

Ha NpuBapeHHbIX (MPUKNEeHHbIX) K TpybGam BTynkKax

Cnoco6 coeanHeHUs TPY6
3 NHA, NBA n3 nn u3 NBX

Cknenka B pacTpyb6 ans coeguHeHusi Tpyoé u pacoHHbIX _ _ 0.9-1.0
yacrtei o
OKCTpy3MoHHas cBapka (npu V-o6pa3Hon pasgernke Kpo-
MOK):

AnA coeauHeHus Tpyo 0,6 0,55 —

ONA U3roTOBNIEHUA TPOWHWUKOB U CErmMeHTHbIX OTBO- 0,3-04 0,3-0.4 .
AoB
Fa3oBas npyTkoBasi cBapka (npu V-o6pa3Houn pa3sgerke Kpo-
MOK):

Ans coeAuHeHnA Tpyo 0,35 0,35 0,4

CcerMeHTHbix oT-| 0,15-0,2 0,15-0,2 0,2-0,25

noa chnaHey 0,9-1,0 0,9-1,0 0,9-1,0
Ha Tpy6ax ¢ (bOopMOBaHHbLIMM YTOJLEHHbIMU BypTamu 0,8-0,9 0,8-0,9 —
Ha Tpybax ¢c oToopTOBKOM 0,5-0,7 0,5-0,7 0,5-0,7
Ta6bnuua 0.4
Cpok Moaynb nonsy4yectu E,, Mla, B 3aBMCMMOCTU OT BeNIMUMHbI HanNpsikeHUs B cTeHke Tpy6bl, MIMa
Matepuan| cnyx-
TPY6 6bb 142 11 | 10| 9 | 8 | 7 | 6 | 5 | 4| 3 |25 2 |15 1 |05
ner
nHa 50 - - -] —-| = | =] — | 100 120 | 140 | 150 160 | 180 | 200 | 220
25 - - -] —| = | — ]9 |110 130 | 150 | 160 170 | 190 | 210 | 230
10 - |- —-|—| = | — |100|120 | 140 | 160 | 170 | 190 | 210 H 230 | 250
5 - |- - — | — | — |110 | 130 | 150 | 170 | 190 | 200 | 220 K 240 | 270
1 —_ | — | — | — | — | 120 | 140 | 150 | 170 | 200 | 210 | 230 | 250 | 280 | 300
neq 50 — | —| —|—|—|—|—= — | — | — |3 |40 |45 | 55 | 65
25 | — | — — — | —| —| —  — | — 32|38 |42 48 58 | 68
10 | —| — — — | —| —| —| — | — 35 40 45|50 | 60 | 70
5 — | — | —| — — | — | —| —  — |4 | 42|48 55|65 75
1 | — | —| —| — | — | — | —  — 35|42 |45 |50 | 60 | 70 80
nBx 50 — | — | 780 | 800 | 810 | 815 | 820 | 825 | 830 835| — 840 | — |850 —
25 — | — | 960 1000/ 1000|/1010(1020|/1020 1030 1030 — (1040 — 1050 —
10 — (1170|1200 /1240 1250|1260| 1265|1270 1280 1290 — (1300, — (1300 —
5 — |1300/1350(1380|1400 1420 1430|1440 1450 1460 — 1470 — |1480 —
1 1550(1620(1650/170017201740(1750 1760 1770 1780 — [1790| — |1800] —
nn 25 | — | — | —  — | — | — | — |210| 220|240 | 250 270 | 280 | 300 | 320
10 | — | — — | — | — | — | 250 260 270 290 300 320 | 330 | 350 370
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Ta6bnuua A.5
KoadpuumeHT K. B 3aBMCMMOCTU OT TeMnepaTypsbl, °C

Matepuan Tpy6
20 30 40 50 60 80 100
nBa 1,0 0,75 0,60 0,45 0,40 — —
nHA 1,0 0,80 0,65 0,50 0,40 — —
nn 1,0 0,85 0,75 0,60 0,50 0,35 0,2
nBXx 1,0 0,90 0,85 0,80 0,70 — —

0.1.3 Mpu onpepeneHnn pecdopmauun OT AEUCTBUA pacyeTHbIX Harpy3oKk Ha TpybonposoAabl,
TpaHcnopTupylowue BewecTBa ¢ Temnepatypou go 40 °C, 3HavyeHus koadcpumumeHta lNyaccoHa p
AOJIXHbI NPUHMMaTLCA paBHbiMu: oT 0,42 no 0,44 — ansa Tpy6 w3 MNMHAO, ot 0,44 no 0,46 — onsa Tpy6 u3
nBAa, or 0,40 oo 0,42 — onsa Tpy6 m3 MM, ot 0,35 go 0,38 — ansa Tpy6 u3 MNBX.

Onsa Tpy6onpoBoaoB, TPAHCNOPTUPYIOLWMX BewecTBa ¢ TeMmnepatypon cBbiwe 40 °C, 3Ha4yeHue
koadcmumeHTa NyaccoHa 1 gonyckaeTcs NpUHUMaThb paBHbIM 0,5.

0.2 Harpy3ku n Bo3gencTeums

0.21 Tpu pacyeTe TpyGONpoBOAOB criegyeT Y4uTbiBaTb Harpyskmu W BO34ENCTBUA,
BO3HMKalOLMe NMpU UX COOPYKEHWUMU, UCMbITAHUU WU IKCMJlyaTauum, Npu 3ToM Ko3adduumneHTbl ne-
perpys3ku cnegyeT npuHumaThb no tabnuue [.6.

Ta6bnwuua .6

Cnoco6 npoknaaku Tpy6onpoBoaa

XapakTep Harpy3ok
n BO3gencTBmMmn

KoadhdpumumeHt

Harpy3ku u Bo3gencTeus ~
Py A noa3eMHbINn, Ha- neperpysku n

o HaA3eMHbIN
3eMHbIN (B HacbInu)

MocTosiHHbIE Macca Tpyb6onpoBoga u o06ycT-
pouncTB + + 1,1 (1,0)
[DaBneHue rpyHTa + - 1,2 (0,8)
M'mapocTtaTtnyeckoe AaBrneHue
rPyHTOBbIX BOA, + - 1,2 (0,8)
BpemeHHble BHyTpeHHee faBreHMe TpaHCNOpPTU-
AnuTenbHble pyemMoro BellecTBa + + 1,0
Macca TpaHCNOPTUPYEMOro
BellecTsa + + 1,0 (0,9)
TemnepaTtypHble BO38eMACTBUS + + 1,0
HaBneHue oT Harpys3ok Ha
NOBEpPXHOCTU FPyHTa + - 1,4
Harpy3ku oT KONoOHH aBTOMOGOUNen + - 1,4
KonecHble wnu ryceHWYHble Ha-
rpy3Kku + - 1,1
KpaTkoBpemeH- Harpy3ku v BO3pgevMcTBUSi, BO3HM-
Hble Karowme npwm MOHTaxe 7]
ucnbiTaHuu Tpy6onpoBoaoB + + 1,0
CHeroBas Harpy3ka - + 1,4
BeTpoBas Harpy3ka - + 1,2
FononegHas Harpy3ska - + 1,3
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lMpumey4aHus

1 3Hak «+» — Harpy3ku u BO3A4eNCTBUS YUMTbIBAKOTCS, 3HAK «—» — Harpy3ku u BO3OeNCTBUS He YUUTbIBAKOTCS.

2 3HayeHuss ko3achMUMEHTOB neperpy3ku, ykasaHHble B CKOOKax, AOMXHbl MPUHMMaTbCA B Tex cryvasX, Korpa
yMeHblUeH1e Harpy3ku Bbi3biBaeT yxyAlleHue paboTbl Tpy6onpoBoaa.

0.2.2 HopmaTtuBHylo Harpy3ky ot Beca 1 M Tpy6onpoBoga g, H/M, cnegyer paccuvTbiBaTb No
c¢opmyne
Qo = Yo(d, —S)-S, (A.3)

roe yr — yAenbHbIN Bec MaTtepuana TpybonpoBoaa, H/m®;
d,, — HapyXHbI gnameTp TPyOhLI, M;
S — TONWMHA CTEHKUN TPYObI, M.

B Tex cny4asx, korga Ans TpybonpoBoga TpebyeTcsi YCTPOMCTBO HapyXHOW U3ONsUUW, B
HOPMaTMBHYIO Harpy3Ky g, crneayeT BKNio4YaTb Harpy3ky oT Beca U3osnmvpyroLero crios.
A.2.3 HopmaTuBHas BepTuKanbHasi Harpyska OT AaBrieHUs rpyHTa Ha Tpy6onposoa g, H/m?,

OOJTKHa onpeaensaTbLesA No hopmyrne

Ip =Yl (A.4)

rae Y., — yAenbHbIA Bec rpyHTa, H/m®;
h — paccTosiHne oT Bepxa Tpyb6onpoBoaa A0 NMOBEPXHOCTU 3eMSIM, M, Ha3Hayaemoe u3
YCNOBUA WCKIIOYEHUST BO3MOXHOCTU BO3[eMCTBUS Ha TpybonpoBoa AWMHAMUYECKUX

Harpysok.
0.2.4 HopMmaTuBHYI0 Harpysky OT ruapocTaTU4ecKoro AaBneHusi FPYHTOBbIX BOA, Bbi3biBaloLLyH
BCcnnbiTHe TpyGonposoaa, g, , H/M®, cneayet onpepensThb no dhopmyne

2
nd;

Q26 = Ve T’ (ns)

roe v — yAenbHbIN BeC BOAbI C y4€eTOM PacTBOPEHHbLIX B HEWN CONeMn, H/m®;
d, — HapyXHbI aMameTp TpybonpoBoaa C y4eTOM U3OSISILMOHHOIO MNOKPbLITUA, M.

0.2.5 PaGoyee (HOpMaTMBHOE) BHYTPeHHee AaBneHue TpaHCNopTUpPyeMon cpeabl
yCTaHaBJIMBaeTCS MPOEKTOM.
1.2.6 HopmaTtuBHylo Harpy3ky oT Beca TpaHCnopTupyemoro Bewiectsa B 1 m Tpybonposoaa g,

H/M®, cnepyeT onpegensTh no dhopmyne

" d-2s)
Qoo =T 02T (n.6)
rae Yr. — YAeNbHbI BeC TpaHCNopTUpyemoro BewecTsa, H/m®;
d, — HapyXHbIA guameTp TpybonpoBoaa, M;
S — TO Xe, 4TOo U B chopmyne (O.3).

[.2.7 HopmaTuBHbIN TeMnepaTypHbIA Nepenag B Matepuarne CTeHOK TpyO crnegyeT npuHuUmMmaTtb
paBHbIM pasHuue MeXay MakKCMManbHO (MMM MUHMMAaNbHO) BO3MOXHOM TeMnepaTypon CTEHOK B
npouecce 3KcnnyatauMM M HauMmeHbluen (MNuM Haubonbluen) TemnepaTypon OKpyxawuwewn cpefbl,
Npu KOTOPOW NPON3BOAUTCA MOHTaX 3aMbIKalOLMX CTbIKOB.

A.2.8 HopmaTuBHasi paBHOMepHasi Harpy3ka OoT NOABWXHbLIX TPAHCMOPTHLIX CPEACTB (,, H/M?,

nepeAaBaemMasi Yepes rpyHT Ha TpybonpoBoa nNpu Npokragke ero nog AoporamMmu npoMbilNeHHbIX
npeanpusaTUn

C HeperynsipHbIM ABWXEHMEM TPaHCNopTa, AOJKHA onpenensaTbLcA B Buae Harpy3ku H-18 ot konoHH
aBTomo6unen unm HM-60 ot ryceHM4YHoOro TpaHcnopTa, Npy 3TOM criegyeT NPUHUMaTb HaMGONbLUYH
13 Hux. 3Ha4YeHuna Harpy3ok H-18 n HI-60 nponyckaeTtca onpeaensaTb no rpacdguky Ha pucyHke .1 B
3aBMCMMOCTMU OT PacCTOSsIHUS OT MOBEPXHOCTU AOPOXKHOIro NONOTHa U A0 Bepxa Tpyb6onposoaa h.
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Onsa TpybonpoBoaoB, yknagbiBaeMbIiXx B MecTax, rae ABUXEHUMEe aBTOMOOUNbLHOro TpaHcnopTta
HEeBO3MOXHO, B KaYyecTBe HOPMaTUBHOM crieAyeT NPUHMMaTb PaBHOMEPHYIO Harpy3Kky oT newexonoB
5000 H/m>.

[0.2.9 HopmatuBHble Harpy3ku oOT aTtMoccepHbIX BO3OeMCTBUM (CHeroBasi, BeTpoBas,
rononeaHas v Ap.) AOMKHbI MPMHUMATLCA B COOTBETCTBUM € TpeboBaHuamu CHull 2.01.07.

qt, kH/Mm?
40(4)

30(3) \

20(2) \ 5

N
10(1) AN

S~

\
4 5

0 1 2 3 6 7 8 h,m

1 — KpMBasi 3Ha4YeHUI Harpy3oKk oT aBToMo6unbHoro TpaHcnopTta H-18;
2 — KpuBasi 3Ha4YeHUN Harpy3oK oT ryceHM4YHoro TpaHcnopta HI-60

PucyHok 0.1

0.3 OnpepeneHune ToNWMHbI CTEHKU TpybonpoBoAaa

TonuwunHy cTeHKu TpybonpoBoaa (HOMUHalNbLHYHKO) S, CM, criegyeT onpeaensTb No coopmyne

s » aFidh @.7)
“2R+npP’ :
roe n;, — Ko3dhpMUMEHT neperpyskn pabouyero AaBneHus B TpyGONpoBoge, NMPUHUMaeMbIi Mo

Tabnuue [.6;
P, — pabou4ee (HopmaTuBHO€) AaBneHue B TpybonpoBoae, MlMa;
d, — HapyXHbI guameTp TPyObl, CM;
R — pacuyeTHOe cOMpOTUBIIEHME pa3pylleHuro matepuana Tpyb6, MIMa, onpegensiemoe B
cootBetcTBMM c [1.1.1.

0.4 MpoBepka Ha NPOYHOCTb M YCTOMYMBOCTb HaA3EMHbIX TpyGONnpoBoaoOB

[.4.1 Hap3emHble (OTKpbITbIE) TPyOONpoBOAbLI cneayeT NPOBEPATb HA NPOYHOCTb, XKECTKOCTb U
o0LLy0 yCTOMYUBOCTL B NPOAOSIbHOM HanpasBreHUuu.
0.4.2 NpoBepka NPOYHOCTN HaA3eMHbIX TPYOONPOBOAOB AOMKHA NPOM3BOAUTLCA MO YCIIOBUIO

5. <R, (0.8)

nmp =
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rae c,, — NosiHoe pacyeTHoe NpuBeAeHHoe (IKBMBanNeHTHoe) HanpsikeHue Mla, onpegensiemoe

cornacHo [1.4.3;
R — pacuyeTHOe conpoTUBIIEHUE pa3pyLleHUu Matepuana Tpyo, Mla, onpepensemoe B
cootBetcTBMM ¢ [1.1.1.

.43 3a nonHoe pacyeTHoe npuBeAeHHOe (3IKBMBAaNEHTHOE) HanpsXeHue o,, cneayeT
NPUMHMMaTbL MakKCUMaribHOe U3 [AOeWUCTBYKOLWMUX HOPManbHbIX HanNpsikeHUN B CTEHKe TPyObl,
BblYMCIISIEMOE C YY4EeTOM BCEX Harpy3oK M BO3OEMCTBMM MX Ha paccMaTpuBaeMOM Yy4acTke Tpy-
6onpoBoga B Hanbonee onacHbIX COYEeTaHUSAX.

0.4.4 Ycunua (HanpsibkeHus), BO3HMKalowme B TpybonpoBoae OT BO3AEACTBUSI pPacUHEeTHbIX
Harpy3okK, [OJKHbI OonpeaenATbLCA COrnacHo ooWMM npaBunamM CTpouTeribHOM MexaHuku. Mpu aTtom
TpybonpoBoa crnedyeT paccmatpyMBaTb KakK  yNpyrum  CTepXeHb (MPAMONMUHEMHbLIN  unu
KPUBOJIMHENHBbIN), Y KOTOPOro Npu NPUIIOXKeHUN Harpy3Kkn nonepevyHoe ceYeHme ocTaeTcs NIOCKUM U
coxpaHseTr CBOIO Kpyrosyro cdopwmy,
a moaynb MOn3y4ecTM 3aBUCUT KaK OT NPOJOINKUTENIbHOCTU AEUCTBUA Harpys3ku, Tak U OT
Temneparypbl.
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0.4.5 HopmanbHble HanpsXeHus B CTeHKe TpyObl B KONMbLEBOM HamnpasneHuum o, MMa, or
AEeNCTBUSI pacyeTHOro BHyTpPeHHero AaBneHus cnegyeT onpenenstb no opmyne

_, Bfd,~s)

0 =Ny (8.9)
raoe P, — 10 Xxe, yTo n B chopmyne (0.7);
S — TO Xe, yTo u B popmyne (O.7).

[.4.6 HopmanbHble pacTArvBawliMe WU CXUMaKLWMe HanpsXeHUAs B CTeHKe TpyObl B
npofonbHoM (oceBOM) HanpaBneHuuM o, MMa, OoT p[elucTBUMA pacuyeTHbIX Harpy3ok Ans
NPSAIMOSIMHENHOTO W YMNPYro-U3OrHyThIX Y4YacTKOB TpPybonpoBoAoB cneayeT paccuuTbiBaTb MO
chopmyoameicTBUA BHYTPEHHEro gasneHus P,

_ anH(dH _S) B

c k 10
ZF’ 4S (n )
— OT AencTBUA npoposibHoro ycunusi Ny, BbIaBaHHOro TeMnepaTypHbIMU NU3MEHEHUSMM,
N
o, =i;’, (0.11)
rae N, — npopaonbHoe ycunue, H, onpegensemoe B cootsetcTBUM ¢ [1.4.7;
F — nnowaab nonepeyHoOro ceyeHus Tpyobi, Mm%
— OT AeNCcTBUSA NonepeyHbIX U NPOAONbHbIX u3rnbarowmx MmomeHToB M, H-Mm,
M
Gy, = iW’ (a.12)

raoe W — momeHT conpoTuBIrieHnA nonepe4yHoro ce4vyeHuns prﬁbl, M3.

[.4.7 PacyeTHble 3Ha4yeHuUs npoponbHbLIX ycunun N, BO3HMKawOWMX B TpybonpoBoae npu
M3MEeHEeHUM TemnepaTypbl, 6€3 y4yeTa KOMMEHcauum TemnepaTypHbix aedopmMauuim B NpoaosibHOM
HanpaBlieHUM AOJKHbI onpeaensTbea no oopmyne

N, = n,aAtEF, (0.13)

roe o — KoadduuneHT TeMmnepaTypHOro JIMHEMHONO pacluMpeHusi matepuana Tpy6bi, 1/°C;
At — HOpMaTMBHbIN TeMNepaTypHbIN nepenaa, °C, onpepensiembin no [1.2.7;
E — mopaynb nonsy4vectu matepuana Tpy6bl, Mla, onpegensembiv no .1.2;
n; — KoacpchuumeHT neperpy3ku TemnepaTtypHbIX BO34EeNCTBUA NPUHUMAETCA No Tabnuue
A.6;

F — nnowaab NonepeyHoOro ceyeHus TpyGbl, M2

[.4.8 Pacuetr TpybonpoBoaoB Ha MPOAOSIbLHO-MONEpPeYHbIn U3rMb oT AenCTBUA MPOAOSbHbIX
ycunum N;
M paBHOMEpHO pacnpegerieHHOM Harpy3kM WHTEHCUBHOCTbKD  OT Maccbl TpybonpoBoga wm
TpaHCNOPTMPYEMOro BellecTBa criegyeT NpPousBOoAUTbL ANSA Haubonee HebGnaronpusiTHOro cnyvaa —
MOJIHOrO OTCYTCTBUSA KOMMEHCALMKU TeMnepaTypHbIX YAIIMHEHUA C YY4eTOM MaKCUMaribHO BO3MOXHOIO
nepenapga temneparyp.

0.4.9 OnvHy ponycTumoro nponerta Tpy6onpoBopga |, m, ansa cnyyas, ykasaHHoro B [1.4.8,
cnepyeT onpefenstb no popmynam:

— Ans BepTUKanbHbIX TPy60npoBoaoOB:

| — m7dH .
° Joat

— OISl rOpU30OHTanNbHbIX TPYO6ONpoBOAOB, UCXOAA U3 AO0NYCTMMOM K KOHLY CPpOKa 3KcnsyaTauum
cTpenbl npornda f= 1/700,

(0.14)

| = M (0.15)
aAt
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rae my n m, — kKo3dduuneHTbl, yyYMTbIBalOWME reoMeTpuyeckme napameTpbl TpPyObl,
npUHMMaKTCA no Tabnuue 0O.7;
B — KoacpcmumeHT, onpegensieMbin No rpadmkamMm Ha pucyHke [.2 B 3aBUCUMOCTU OT
napameTtpa A,.
Tabnuua 0.7
Marepuan Tpy6
KoaddpuumeHtsl my u m; nHAa, Nn nBen nBx
AnA Tpy6 u3 pasnuyHbIX Tpy6bl cepun S
MaTepuanos
S 12,5; $12,5; .
S20 $83 S5 S20 $83 S5 S125 [S8,3;S5  S3,2
my 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; BbluucnseTcs no coopmyne
S
A =B, ?» (0.16)
17 23
rae B, = —— ——EoAtvVaAt; A7
S T (3.17)
d,—2s Y
A=1-| 2 NI EREL A8
ik ne

HonyckaeTcA B npeaBapuTeNbHbIX pacyeTax ANVMHY MPoNneToB ANA BepTUKaNbHbIX W
rOpu3oHTanbHbIX Y4acTKOB TPyOGONpOBOAOB onpeAensaTb No Tabnuuam npunoxeHus B, kotopble
paccumMTaHbl ANs MakCUMManbHOro cpoka crnyxobl TpybonpoBoaa, a At orcuutaH ot 0 °C.

0,4 0,5

0,68

1,0 1.1

1,2 1,3

1,48

6)
At

0,5

0.4

0,3
0,2

7

0,1

=

0

0,5 0,6

0,7

0,8

PucyHok [1.2 — 3aBucumocTtb koadcduumeHTa ot napameTtpa As:
a—nana 0,05>A;>0;
6 —pana 0,5> A;> 0,05;
B—pana 3,0=>A(>0,5
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0.5 MpoBepka Ha NPOYHOCTb U YCTOMYMBOCTb NOA3EMHbIX TPYOONpPOBOJOB

0.5.1 MopsemHble TpyGonpoBoAbl crieayeT NPOBepsiTb MO MNPOYHOCTM U Aecdopmaumuam
nonepeyvyHoro ce4YeHus.

[.5.2 PacyeTHOoe conpoTUBNEeHMEe pa3pylweHU Martepuana Tpydé AnAa noas3emMHoro
Tpyb6onpoBoaa R, cnepyet onpenensite no ¢popmyne

R, =RK, (A.19)

roe R — pacuyeTHoe CONpoOTUBIIEHME pa3pyLUeHMI0 MaTepuarna Tpyo, onpeaensemMoe COrfacHo
n.1.1;
K; — koadpuumeHT ycnoBun MNpOKNagku nogs3eMHoro TpybonpoBoAa, NpUHMMaeMbIn
paBHbIM 0,8 — Ansa TpybonpoBoAoOB, NPOKNaAbiBaeMbiX B MecTax, TPYAHOAOCTYMHbIX
ANA pbiTbA TpPaHWeW B clyvyae ero noBpexaeHus; 0,9 — ana TpybonpoBoaos,
npoknagbiBaeMbiX MNoj YCOBepPLUeHCTBOBaHHbLIMU NOKpPbITUAMU; 1,0 — ANA ocTanbHbIX
Tpyb6onpoBoaoB.

[.5.3 Hecywas cnocobHOCTb NOA3eMHbIX TPYOONPOBOAJOB AOJMKHA MNPOBEPATLCA NyTeM
conocTaBneHus npeaenibHO AOMNYCTUMbIX pPacYeTHbIX XapakTepucTUK maTepuana TpybonpoBoaa ¢
pacyeTHbIMM Harpy3kamm Ha TpybonpoBoa, NMpyM 3TOM BHELHWE Harpy3kM NPUMBOAATCA K OBYM
3KBUBaNEHTHbIM MPOTUBOMONIOXHO HanpaBfieHHbIM BAOJNIb BEPTUKaNbHOro auameTpa JIMHEMHbIM
HarpiiskaMllonHan pacuyeTHas npvBeAeHHas (3KBUBaNeHTHas) NUHenWHasa Harpyska P,,, H/m, nomkHa
onpeaensaTbcA no coopmyne

P, = Ym0 (8.20)

roe Q — paBHOAEeWCTBYHWLIME pacHeTHbIX BepTUKaNbHbIX Harpy3ok, H/m, onpepensiemble B
cooTBeTCTBUMU C TpeboBaHuamun 0.5.11 — [1.5.15;
B — koadpuLumMeHT NnpuBeAeHUA Harpy3okK, onpeaensieMbin cornacHo [1.5.5;
n — KoadhbuumeHT, yuuTbiBawOWMN OOKOBOe [AaBneHWe TrpyHTa Ha Tpyb6onposoga,
onpepgensieMmbin B cooTBeTcTBUM ¢ [1.5.6.

[.5.5 3HauyeHune KoadpchmumeHTa NpMBeaeHUsA Harpy3okK 3 cnegyeTt NnpuUHUMaTb B 3aBUCMMOCTHU OT
cnoco6a onupaHus Tpy6onpoBoaa Ha rpPyHT:

— ANA Harpy3oK OT OaBJieHUsl TPYHTa: NMpuU yKnagke Ha nnockoe ocHoBaHue 3 = 0,75; npu
yKnagke
Ha cnpodgunupoBaHHOe OCHOBaHMe C yrnom oxBaTa Tpyb6bl 2o =70° B =0,55; 200 =90° B = 0,50;
20.=120° g = 0,45;

— [AnA Harpy3ok OT Maccbl TpybonpoBoga U TpaHCMOPTUPYeMOro BeLiecTBa: NMpU yKnagke Ha
nnockoe ocHoBaHue [} = 0,75; npu yknagke Ha cnpocunMpoBaHHOe OCHOBaHMe C YrfiIoOM oxBaTa TpyObl
20 = 75° B = 0,35;
20.=90° 3 =0,30; 20. = 120° § = 0,25.

[.5.6 KoacdbcbmumeHT 1, yuntbiBalowmm 60KkoBoe AaBneHue rpyHTa Ha TpybonpoBoa, crneayet
NPUHUMMaTb B 3aBMUCUMOCTU OT CTENEHU YNJIOTHeHUs 3acbinku B npegenax ot 0,85 no 0,95.

0.5.7 Hecywyo cnocobHocTb noa3eMHbIX TPyGOnNpoBOAOB MO YCNOBUIO MPOYHOCTU criegyeT
NpoBepPATbL Ha AENCTBME BHYTPEHHEro AaBlieHNA TPAaHCNOPTMPYEMOro BelecTBa, NPy 3TOM MOJIHoe
pacyeTHOe npuBeAeHHOe (3KBUBaNeHTHOE) HanpshkeHue c,p,, MMa, BbIYMCNeHHoe B COOTBETCTBUU C
Tpeb6oBaHnaMu [1.4.3, LOMKHO YAOBNETBOPATL HEPaBEeHCTBY

G, <R, (a.21)
rae R, — pacyeTHOe COMPOTUBIEHME pa3pylleHUIo MaTepuana Tpyoé AnNs NOA3EMHOro
Tpy6onpoBopaa, MlMa, onpegensemoe cornacHo [1.5.2.

[.5.8 Hecywyro cnocobHocTb noa3emMHOro TpybonpoBoga no yCrOBUKO nNpeaesibHo
AonycTUMOro pasmepa OBanu3auMu NOMNepevyHoOro ce4vyeHusi TPyObl (YKOPOYEHUsi BepTUKanbHOro
AnameTpa) crniegayeT onpeaenATb no doopmyne
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F,
& 0:100%< [EJ, (0.22)

n~H

rae R_,p — noNnHaAa pacyeTHaa npuvBeadeHHasA (3KBMBaﬂeHTHaﬂ) NHenHasn Harpy3ka Ha

Tpy6onpoBoa, H/m, onpegensiemas B COOTBETCTBUM C TpeboBaHmaAMuU [1.5.4;
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P, — napameTp, xapaKkTepu3yloLMn KeCTKOCTb Tpybonposoaa, MIMa, paccumTbiBaemMbiin no
c¢opmyne
E( 2s Y
p -E|_<S .23
7 4(d,,—s] ’ (A.23)
roe E — mopynb nonsyyecTyn matepuana Tpy6, MlMa, onpegensiemMbii B COOTBETCTBUMN
c Tpe6oBaHuamu 0.1.2;
S — TOJLKUHA CTeHKU TPYOhbI, M;
d, — HapyxHbI1 anameTp Tpy6onpoeoaa, m;
& — koadppuuMeHT, yuuTbiBalOLWMA pacnpenernieHne Harpy3kM U OMOPHOM peakuum,
KOTOPbIN crieayeT NPpUHUMaTh: NpU yKknagke TpybonpoBoga Ha Nnockoe oCHOBaHMe —
1,3, npu yknagke Ha cnpocgmnmpoBaHHOe OCHOBaHue — 1,2;
[%] — npegenbHO AONyCTMMOe 3HayeHWe OoBanu3auMu Nonepe4vyHolr ce4vyeHus Tpyobl B
npoueHTax, npuHumaemas ansa 1py6 ns NBO n NHA — 5 %, NN — 4 %, NBX — 3,5 %;
© — Ko3pchuUMeHT, YyuUUTbIBAOWMUNA COBMECTHOe AelCTBME OTnopa TFpyHTa U

BHYTPEHHero (BHeLHero) AaBrieHusl, BblYUCTsieMbli no chopmyne

1
0= P iP (0.24)
1+ _®T H
P,+01P,
rae P, — napameTp, XapaKTepusyrLwmmn XKECTKOCTb 3acbInKy, MMa,
paccuuTbiBaeMbii no popmyne
P, =0125E,, (O.25)

rae E, — moaynb gechopmauum rpyHTa 3acbIinku, NpMHUMaemMbIi B 3aBUCMMOCTM OT
cTeneHu ynrnoTHeHus1 rpyHTa: Ans nec4yaHblX rpyHToB — ot 8,0 Ao 16,0 MMa,
Ans cynecer u cyrnuHkoB — ot 2,0 no 6,0 MMMa, ana rmvuH — ot 1,2 oo 2,5
MMa;

P, — BHyTpeHHee pAaBrneHue TpaHCNOPTUPyeEMOro BewecTBa (cuyuMTaercs
NONOXWUTENbHbLIM) UMW BHeELIHee paBHOMEpPHOe paguvanbHoe AaBreHue
(cunTaeTca oTpuuaTenbHbIM), KOTOpoe MOXeT ObiTb aTtMocdepHbIM (npwm
obpasoBaHuMM B TpybGe Bakyyma) unuM ruppoctaTtMyeckum (nNpu npoknapke
TpybonpoBoaa HMXe YPOBHA BOAbI) UMW AaBMEHUEM FPYHTa.

[.5.9 Hecywyo cnocobHOCTL NoA3eMHOro TpybonpoBoaa no ycrioBuO YCTOMYUBOCTU KPYrion
chopMbI NoNepevyHOro ce4yeHUs cregyeTt NPoBepATbL COONAeHNEM HepaBeHCTBaA

rae

P

Kp

p>t[fmp ip 26
KP_Kiz dH+ oot e |1 (n )

— npepgenbHoe 3Ha4YeHMe BHeELUHEero paBHOMEpPHOro paavanbHOro gaBlieHuA, MMa,

KOTOpoe Tpyb6a cnocobGHa BblaepXxaTb 06e3 norepu yCTOMYMBOCTU Kpyrnowm cpopmbl
nonepeyvyHoro cevyeHus;
— Ko3dphMUMeHT ycrnoBuin paboTbl Tpy6onpoBoAa Ha YCTOMYMBOCTb, NPUHMMaEMbIN

paBHbIM K, < 0,6;
— nonHas pacyeTHas npuBeAeHHasi (d3KBMBaneHTHasl)) NUHeWHas Harpy3ka, H/m,

BblYUCIisieMast B COOTBETCTBMU ¢ TpeboBaHusamu 1.5.4;

— HapyXHbIn guameTp TpybonpoBoaa, Mm;

— 3HayYeHue BO3MOXHOIO Ha pac4YeTHOM y4acTke TpybonpoBoaa Bakyyma, Mla;

— BHeEWHee ruapocTaTMyeckoe [paBrieHUWe TFPYHTOBbIX BOoA4 Ha TpybonpoBoa,
onpeagensiemoe no copmyne
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P.= YeHas’ (n27)

28

rae ys. — TO Xe, 4To U B popmyne (O.5);
H.. — BbIcOTa cTon6a rpyHTOBOM BOAbI HaJ, BepXoMm TpybonpoBoaa, M.

[0.5.10 3a kKpuTM4eckoe 3Ha4yeHue npeAesibHOro BHELHEro paBHOMEPHOro paauanbHOro
AaBlieHusd cnegyeTt npuHUMaTb MeHbllee U3 3HaHeHMﬁ, BbIYUCIIEHHbLIX MO cpopmynaM:

P, =2/PP,, (0.28)
P, =P, +1143P,, (A.29)

rae P, — 10 Xe, yto u B chopmyne (0.23);
P, — T0 xe, uTo u B hopmyne ([.25).

A.5.11 PacuyeTHasa Harpy3ka Ha Tpyb6onpoBoa OT pAaBneHus rpyHta Q,, H/M?, pomxHa

onpegenAaTbCcA No d)opmynaM:
— Npu yKnagke B TpaHluee

Q, = napq;BKap" (A.30)
— Npu yKnagke B Hacbinu

Q, =n,q,d.K,, (0.31)
rae n.,, — Koad)cpmUMeHT neperpysku AaBneHnUsi PyHTa, NPpMHMMaeMbIi no Taénuue [1.6;

g, — HOpPMaTMBHasA BepTUKanbHas Harpyska oT AaBfeHUs rpyHTa, H/M?, onpepensiemas

cornacHo [1.2.3;

B — wwupuHa TpaHLweu Ha ypoBHe Bepxa TpybonpoBoaa, Mm;

K., — koadhcdbnumeHT BepTUKanbHOro gaBneHus rpyHTa, onpeaensemMbl no ta6nuue 11.8;

d, — HapyXHbI1 gnameTp Tpybonposopaa, M;

K, — ko3ccnLUMeHT KOHLUeHTpauum AaBreHUsi TPyHTa B HacbIinu, onpegensieMbii no
¢dopmyne

3 (R,+P,)

"T 2P 12p) (A-32)

rae P, — 1o Xe, uyto u B chopmyne ([.23);

P, — T0 xe, uTo u B chopmyne ([.25).

Ta6bnuua 1.8
Fry6uHa sanoxeHus KoadhdmumeHTt BeptukanHoro aasneHus K., Ansa rpyHToB
Tpy6onpoBoga H, m Meckun, cynecu, CyrnmHokK CyrnvHoOK nnacTMH4YaTbIi, rMUHa TBePAOMN KOH-
TBepAbIv CUCTEHLM
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
5,0 0,43 0,46
6,0 0,37 0,40
7,0 0,32 0,34
8,0 0,29 0,32
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1.5.12 PacyeTHaa Harpy3ka Ha TpybonpoBoa oT TpaHcnopTa Q, H/M?, pomxHa onpepensaTbLCA
no dopmyne

Qup =N, (0.33)
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rae n, — Ko3(P(PULMEHT neperpysku OT TPAHCMOPTHLIX Harpy3ok, NpUHUMaembld no Tabnuue

0.6;

qu — HOpMaTUBHasA paBHOMepHasa Harpy3ka oT nNnoABUXHbIX TPaHCMNOPTHbLIX CpeAacTs, H/Mz,

onpepensiemMas B cootTBeTcTBUM € [1.2.8;
d, — HapyXHbIA guameTp TpybonpoBoaa, M.

[.5.13 PacuyetHas Harpy3ka Ha Tpyb6onpoBoa OT paBHOMEPHO pacnpeferieHHOM Harpy3ku Ha
NoBepXHOCTH 3acbInku Q,, H/m , nomkHa onpeaenATbca no opmyne

Q, =n,q,d,K,, (0.34)

rae n, — KoacddULMEHT neperpyskM OT Harpy3oK Ha MOBEPXHOCTU FPyHTa, MPUHMMAaEMbI MO
Tabnuue [.6;

G, — VHTEHCUBHOCTb PaBHOMEPHO pacnpeAesieHHON Harpy3ku, H/m?;
d, — HapyXHbI guameTp TpybonpoBoaa, M;
K, — koaddumumeHT, Bbluncnsiembin no cpopmyne (0.32).

0.5.14 PacyeTHble Harpy3kMm Ha OCHOBaHWe TpaHwWeuM OT Beca TpybonpoBoga u
TPaHCNOPTUMPYEMOro BellecTBa AOMMKHbI paccuuTbiBaTbesl no cdopmynam (A.3) n (A.6) ¢ yyeTom
COOTBETCTBYHOLWMX KOI(PPULUEHTOB NeperpysKu.

[.5.15 PacyeTHylo Harpysky, Bbi3biBaloLyl0 BCNIbITUE TPyGonpoBoaa, oT AaBlieHUSA rPYHTOBbIX
Boa Q,,, H/m, cneayet onpeaenatb no doopmyne

Q.o = 1.9z, (0.35)

rae n,,— KoadpPMUNEHT neperpyskm OT rMAPOCTAaTUYECKOro [AaBrfieHUS TPYHTOBbIX BOA,
npUHUMaeMbIn no Tabnuue [1.6:
q., — HOpMaTUBHasA Harpy3ka OT FMAPOCTaTMYeCKOro AaBreHUs1 FPyHTOBbIX Bop, H/m,
onpegensiemasi B cootBetcTBum ¢ [1.2.4.
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E.1 Ha pwucyHke E.1 npuBepgeHbl cBapHble ¢acoHHble 4acTu (TPOMHUKU, KPECTOBUHbI,
nepexoaHble TPOMHUKM), pa3Mepbl KOTOPbIX YCTaHOBIEHbI B Tabnuue E.1.
a) 0) B)
| | I
| | |
] | < Y : < \ a <
s - —— g t——HK-—4t o -]
| T
A l A
|
l<¢>
TponHuk KpectoBuHa lMepexogHuK TponHOM
PucyHok E.1
Ta6bnuua E.1 B munnumeTtpax
d, 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 pacoHHble OTBOAbI, U3rOTOBNEHHbIE C MPUMEHEHUEM

CermMeHTOB, pa3Mepbl KOTOPbIX YCTAHOBJIEHbI B Tabnuue E.2.

a) 6)
220301

PucyHok E.2

B)

11015, 22030’

69



TKI 45-4.01-29-2006

Ta6bnuua E.2 B munnumeTtpax
CermeHThbl
d c npu R = d, npu R = 1,5d,,
Oaunt Oea Tpu oAt Oea Tpu
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 pwucyHke
YCTaHOBNEHbI
B Tabnuue E.3.

E.3 npuBeaeHbl CBapHbIE 6eccermeHTHble oTBOAbI, pa3mMepbl KOTOPbIX

PucyHok E.3
Ta6nuua E.3 B munnumeTtpax
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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