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BBepgeHue

Hactoawwun Csoa npaBun COAEPXKMT yKasaHus MO NPOEKTUPOBaHWIO W pacyeTy cuctem Tpybonposoaos
HapY>XHOrO N BHYTPEHHEro BOAOCHaOXeHMS M kaHanu3auum n3 Tpyb M3 NonMMepHbIX matepuanos. BeinonHeHue
3TUX YyKadaHum obecneunt cobrniogeHne obsasaTtenbHbiX TPebOBaHUW K HapyXHbIM W BHYTPEHHWM CUCTEMaMm
BOAOCHABGXEHNS 1 KaHanu3auuu, ycTaHoBNeHHbIX gencraytowmmm CHull 2.04.01-85* "BHyTpeHHMI BOQONPOBOA U
kaHanusauus 3gaHnin”, CHull 2.04.02-84* "BogocHabxeHune. HapyxHble cetn u coopyxxeHusa" n CHull 2.04.03-85
"KaHanusauus. HapyxHble ceTu n coopyxeHus".

PelueHune Borpoca 0 NPUMEHEHUN JaHHOTO JOKYMEHTA MPU NPOEKTUPOBAHUM U CTPOUTENLCTBE KOHKPETHBLIX
30aHUA N COOPYXXEHWUA OTHOCMTCS K KOMMETEHLUMM MPOEKTHOW MNWN CTPOUTENbHOW opraHmsaumu. B cnyyae ecniu
MPUHATO peLleHWe O MPWMEHEHUW HacCTOsLero AOKyMeHTa, BCe YCTaHOBIEHHble B HEM MNpaBuna SBMATCA
obs3atenbHbIMK. YacTnyHoe ncnonb3oBaHWe TpeboBaHWA 1 NpaBui, NPMBEOEHHbIX B HACTOSALWEM AOKYMEHTe, He
aonyckaetcs.

B paHHom Ceoge npaBun paccmoTpeHbl obLmne Bonpockl, kacarwmecs Tpyd n3 pasnuyHbIX NOAMMEpPHbIX
MaTepuanoB. YCTaHOBIEHbl 00LWmne TpeboBaHUs K copTaMeHTy Tpyb n cnocobam ux coeamHeHusi, pacCMOTPEHDI
BOMPOCbI MOHTaxa TpyboMnpoBOAOB, XpaHeHus Tpyd u TexHukn Be3onacHoCTM Mpu ux MoHTaxe. [lpuBeaeHbl
METOOMKMN MMOPaBNNYECKOro pacyeta CMCTEM BOOOCHAOXKEHWs U KaHanu3auuu, a Takke NPOYHOCTHOro pacyerta
HanopHbIX U 6e3HanopHbIX TPy6oNpPoBOAOB NPU NOA3EMHONM NPOKNAaAKe B rpyHTe.

B paspaboTtke Csoga npasun npuHumanu yyactue: HO.H.CapruH, A.A.lWapunos (CaHTEXHUMMPOEKT),
A.B.Cnagkos, A.A.OtctaBHoB ('Y HUMMoccTpow), B.A.Ycrioros, B.C.Pomeriko, A.A.Job6pombicnos, B.E.ByxuH,



J1.0.MNaenos (3A0 "HMO Ctponnonumep"), K.N.3anues (AO "BHUNCT"), B.A.l'myxapes, B.MN.bosbenb ([occtpon
Poccum), 11.C.Bacunbesa (I'T1 LIHC).

1. O6nacTb NpMMeHeHuns

Hactoawun Csoa npaBwun  pacnpocTpaHAeTCss Ha MNPOEKTUPOBAHWE W MOHTaX CTPOSAWMXCS WU
PEKOHCTPYMPYEMbIX CUCTEM BHYTPEHHUX W HapPYyXHbIX CeTeld BOAOCHaGXeHus W kaHanusauun w3 Tpyb u
coeauHVTEnNbHbIX AeTanen (ganee - Tpybbl) N3 NOAMMEPHbIX MaTepranos.

2. O6wue nonoxeHus

2.1 [JaHHbIi JOKYMEHT BKovaeT TpeboBaHus, obLime ans Bcex BUAoB Tpyd M3 MONMMEPHbIX MaTepuarnos.
Cneumndumyeckne TpeboBaHua ANS Kaxgoro suaa TpyOomnpoBOAOB M3 MOMUMEPHBIX MaTepuanosB npuBedeHbl B
COOTBETCTBYIOLLMX CBOAAX MpaBwurl.

2.2 Tpybbl, coeavHWTENbHbIE AeTanu U SMNeMeHTbl M3 MONMMEPHbIX MaTtepuarnos, MPUMEHSEeMble B
cucTtemMmax BOp,OCHaG)KeHI/IFI N KaHanu3auuu, ynnoTHUTesnbHble MaTepuanbl, BeuwecTtBa ANnA CMa3Kku, Knem un np.
AOJMKHblI UMETb CepTI/ICbI/IKaTbI nnn TexHn4yeckmne cemnaetenbCcTBa, a And cuctem BOp,OCHaG)KeHI/Iﬂ - TMrmMeHn4yeckune
3aknoyeHus occaHanugHaasopa MuHsgpasa Poccun.

2.3 XapaKTepuCTUKM HEKOTOPbIX MOMUMEPHBLIX MaTepuanos, MPUMEHsieMbIX ANs npou3sogcTea Tpyb u
coeauHUTENbHbIX AeTanen, npuseaeHbl B NpunoxeHun A.

2.4 TlepeyeHb HOpMaTMBHBLIX AOKYMEHTOB, Ha KoTopble AaHbl cCbifikn B CBoge npasur, NpuUBEdEH B

npunoxeHumn b.
3. NMpoekTpoBaHMe BHYTPEHHUX BOAONPOBOAHbIX ceTen

3.1 Obwue TpeboBaHus

3.1.1 Buibop matepuana Tpyb Ans cuctem XorogHOro 1 ropsidero BogocHabxeHus cnegyet NponsBoOAnTb C
Y4ETOM HasHayeHus U ycrnosun paboTbl TPybONpoBOAOB, TEMMEpaTypbl TPAHCMOPTUPYEMOW BOAbI, a TakkKe Cpoka
cnyx6bl TPyboNpoBOAOB, PYKOBOACTBYSICH OTAENbHBIMM CBOZAMM NPaBuil Ha NPOEKTUPOBAHNE U MOHTaX TEX UMK
WHbIX BUZOB Tpy6 TpyOONPOBOAHLIX CUCTEM.

3.1.2 Tpybbl K coeguHWTENbHblE AeTanuM W3 MNONMMEPHbIX MaTepuanoB, MNpegHas3HavyeHHble Aans
XO35IMCTBEHHO-NMNTLEBOr0 BOAOCHADXXEHUS, OMMKHBI MUMETb B MapkupoBke croBo "lMuTbeBasn”.

3.2 Knaccudomkaums

3.2.1 Tun Tpy® n coeamMHUTENbHbIX AeTanen (3a UCKIHYEHMEM M3rOTOBIIEHHbIX M3 CTEKIonnacTuka) ans
BOAONPOBOAOB XOJIOAHOW BOAbI ONpenenseTcs No HOMMHarbHOMY AABfEHUIO B COOTBETCTBUM C Tabnuuen 1.

Ta6nuua 1
Tun TpyOH HoMmHamnpHOe marJjeHume no I'OCT 29324, MIa

Jlerxkun JI 0,25
Cpenneyerxum CJI 0,4
Cpenuumt C 0,6
Taxesens T 1,0
Ocobo Taxenwmt OT 1,6

2,0

2,5

HanopHble Tpybbl 3 cTeknonnacTMkos NoapasaenaoTcs Ha TpU Tuna no HoMUHanNbHOMY AasneHuto - 0,6;
1,6 n 2,5 Mla.



3a HOMUHanbHbIN onameTp pr6OI'IpOBO,EI,OB, n3rotaBnmMBaeMblX METOAOM 3KCTPY3UWU, MPUHAT Hapy)KHbIﬁ
anameTp. Ons pr6, N3roTaBniMnBaeMbIX MeToa0oM HaMOTKUN (Hanpvlmep, cTeKknonnacTtukoBbie n
6a3aﬂbT0ﬂﬂaCTl/lKOBble), 32 HOMUHaMNbHbLIN anamMeTp NpuHAT BHYTpeHHVIIZ anameTp.

MpumeyaHmne - HomuHanbHOE OaBrneHue - 3TO NOCTOSHHOE BHYTpPeHHee M36blTOYHOe AdaBreHue Boapbl,
KoTopoe Tpybbl 1 coeauHUTENbHbIE AeTany MOryT BblAepXuBaTb B Te€YEeHMe BCero cpoka akcnnyatauum (50 ner)
npu Temnepartype Bogsl 20°C.

3.2.2 HanopHble TpyObl M3 MONMMEPHLIX MaTepuaroB U UX COEANHEHUS, NPUMEHSIeMbIe AN BHYTPEHHEro
BOOOMNPOBOAA ropsiyen BoAbl, AOMMKHbI ObITb paccyMTaHbl Ha YCNOBUSA MOCTOSHHOIO BO3OEWCTBUSA TemnepaTypbl
BoApbl 75°C v pac4eTHOro nepuoga aKkcnnyaraumm He meHee 25 ner.

3.2.3 Knaccudukaums HanopHbIX TpyO MOXET Npou3BoANTLCA Takke no nokasartento "SDR" 1 no cepusm
"S". OnpegenexHune aTMx nokasartenemn npmBeaeHoO B NpuioxeHun A.

3.3 Buabl n cnocobbl coeamHeHus Tpyo

3.3.1 HanopHble TpyObl, NpegHasHa4yeHHble Ansi BHYTPEHHMX BOAOMNPOBOAOB, AOMMKHbI COEAMHATLCHA B
3aBMCMMOCTM OT B1Aa NONMMEPHOro matepuana:

- Ha cBapke BpacTpyb (NoNnaTUnNeHoBbIe, NONMNPONUIIEHOBLIE, MONMOYTEHOBLIE U OP.);

- Ha Kneto BpacTpy6 (MONMMBUHUNXIOPUAHBIE, CTEKMNOMMACTUKOBBIE, 6asanbTonnacTMKoBbie U Ap.);

- MEXaHW4yeckMM nyTeM C TMOMOLLb0 pPa3beMHbIX W HEepasbeMHbIX COEAUHUTENbHbIX AeTanen
(MeTannononumepHsble, "CLUMTOrO" NONNAaTUNEHa U Ap).

3.3.2 Cnocobbl coeguHeHus nnactmaccoBbiX Tpyb, coeQuHUTENbHbIX AeTanen U apmaTtypbl U MecTa Ux
pacnonoXeHus ycTaHaBnMBaloTCHA NPOEKTOM B 3aBUCUMOCTH OT:

- Ha3HayeHus1 TpybonpoBoAaa;

- CBOWCTB MaTepuana;

- BUAa, HOMEHKNaTypbl U pa3aMepoB TPYD, COEAMHUTENBHbLIX AeTanen n apmarypsbl;

- paboyero gaBneHus u TemnepaTtypbl TPAHCNOPTUPYEMOW BOAbI;

- BuAa v CBOWCTB TPaHCMOPTMPYEMOrO BELLECTBA;

- HOPMaTMBHOIO Cpoka crnyx0bbl Tpybonposoaa;

- cnocoba npoknagku TpybonpoBoaa 1 yCroBWiA BbIMOTHEHUS CTPOUTENBbHO-MOHTaXHbIX paboT;

- TeMnepaTypbl OKpyXatoLlen cpeapl;

- NNAHNPOBOYHbIX PELLEHWNNA.

3.3.3 Bug coeguHeHus cnegyeT npuvHUMaTb M3 YCNOBUW oBecneyeHus repMeTMYHOCTM U NPOYHOCTU
TpybonpoBoga Ha BeCb MNPOEKTUPYEMbIN CPOK 3KCMfyaTauuu, a Takke TEXHONMOTMYHOCTU MpU MOHTaxe W
BO3MOXHOCTM peMoHTa Tpybonposoaa.

3.3.4 Pa3beMHble coeavHeHUs1 npegycmMaTpmBaloTCs B MecTax YCTaHOBKM Ha TpybonpoBoge apmatypbl u
npucoeouHeHnss K 0obopyaoBaHWO M AN BO3MOXHOCTM AeMOHTaxa 3neMeHToB TpybonpoBoga B npouecce
aKcnnyaTauun. 3TN CoOeaMHEHNS OOMKHbI OblTb pacnonoXeHbl B MECTax, AOCTYMHbIX A4S OCMOTpa U PEMOHTA.

3.3.5 CoegnHeHue Tpyb 13 pasHOPOOHbIX HE CKMNEMBAOLMXCA U HE CBApMBAKLLNXCA MOANULNPOBAHHbIX
N KOMMO3ULMOHHBIX MOMMMEPHBIX MaTepuarnioB OCYLLIECTBASETCA C MOMOLLbID MEXaHWYECKUX COEeAMHEHWUN,
KOHCTPYKUMS U TEXHOMNOMMSA NPUMEHEHUS KOTOPbIX YCTaHABMBAKOTCA MO AaHHbIM UX U3rOTOBUTENEN M MOCTaBLUUKOB
AN KOHKPETHOTrO NONMMMEPHOro matepuana.

3.3.6 MeTannuueckne petanun COEAMHEHUN [OOMKHbI OblTb W3rOTOBIEHbl U3 KOPPO3MOHHO-CTOMKOrO
mMaTepuana.

3.3.7 Cpok cnyx0bl coegnHeHnI OMKEH COOTBETCTBOBATL CPOKY CryX0bbl Tpy6.

3.4 MNpoknagka Tpy6onposoaos

3.4.1 TpaccupoBka TpybonpoBogos BOOOMPOBOAA MPOU3BOAMTCHA C YY4ETOM (DUINYECKUX (XMMUYECKUX) U
MeXaHW4YeCKMX CBOMCTB MaTepuarna Tpyb 1 cnocoboB ux coeanHeHust  TpeboBaHnii, ykasaHHbix B CHull 2.04.01.

Mpn MoHTaxe TpyO Ha cBapke MOXHO MPUMEHSATb TPaAMLMOHHLIE CXEMbl MPOKMAAKM BOOOMPOBOAOB -
KOmnbLIEBbIE U TYMUKOBbIE, MPU COEAMHEHMN TPYO C MOMOLLBI COEAMHUTENBHBIX AeTanel CUCTEMbI PEKOMEHYeTCs
BbINOMHATL C MPUMEHEHNEM KOJINIEKTOPHBIX Y3MOB C pa3MELLEHNEM B HUX 3arOpHON M pPerynvpyroLlen apmaTypsl,
Y3M0B NpUCOeaNHEHNS Y4acTKOB TPyOONpOBOAOB 1M NPpMOOPOB yyYeTa KONMYECTBA U pacxoda Boabl.

3.4.2 TpybonpoBoabl, Kak npaBwiio, AOIPKHbI MPOKMNaAblBaTbCs CKPbITO (B Wwaxrtax, wTpobax u T.4.).
OTkpblTas npoknagka TpybONpOBOAOB paspellaeTcs B MecTax MnoAsoda Bodbl K Bogopa3bopHow apmatype, a
TakKe B MecTax, rje UCKIOYEHbl X MEXaHUYeCK1e NoBpeXaeHMs.

MpoknagbiBaTb TpybONpOBOALI NOA MEPEeKpPbITUEM MOABaNbHbIX MOMELLUEHUA criegyeT TONbKo B Tex
cnyyasx, korga npegycMoTpeHa 3almTa OT MeXaHNYeCKNX NOBPEXOEHNN.

Mpu ropusoHTanbLHON MNpOKNagke y4acTKn BOAOMNPOBOAHLIX fMHUIM M3 NfacTMaccoBbix Tpyb cregyet
npoknaabiBaTh Bbille KaHanmM3auMOHHbIX TpybonpoBoaos. [MpyM HEBO3MOXHOCTM ObecneunTb MPOKMaZKy Bbille
KaHanu3auuMoHHOro TpybonpoBOoAa, TPAHCMOPTUPYIOWEro arpeccuBHble, TOKCUYHbIE, Maxyyue XUAKOCTU,
BOAONPOBOA creayeT NpoeKkTpoBaTh M3 TPy TONbKO CO CBApHBbIMU UMW KNEEBbIMU COEANHEHUSIMU.



3.4.3 Tpu npoekTupoBaHun TPyOONPOBOAOB CreAyeT MOMHOCTLI0 WUCMOMb30BaTb KOMMEHCUPYIOLLYIO
cnocobHocTb TpybonpoBogda. 3To AOCTUraeTcd nyTeM BblOOpa pauMOHarnbHOW CXeMbl MPOKMAaAKM M NPaBUIbHbIM
pasmeLleHneM HeNOABWKHbIX Onop, Aenswmx TpybonpoBoA Ha yyacTku, TemnepaTtypHasa gedopMaumsi KOTopbixX
NPOUCXOOUT HE3AaBUCUMO OAMH OT OPYroro U BOCMPUHMMAETCS KOMMEHCUPYOLWLMMUN 3riemeHTamu Tpybonposoaa.

Pa3meLLeHne onop Npon3BogdaT B CriedytoLlen NocrnesoBaTeslbHOCTY:

- Ha cxeme TpyboMpoBOOOB HAMEYaT MecTa PacnoNOXeHUst HEMNOABWXKHbBIX OMOP C YY4ETOM KOMMNEHCaLMK
TemnepaTypHbIX U3MEHEHWI ANVHbI TPYO anemeHTamu Tpybonposoaa;

- MPOBEPSOT PacyeTOM KOMMEHCHPYHOLLYIO CMOCOBHOCTD YYaCTKOB;

- HAME4aloT PacronOXeHNe CKOMNb3ALWMNX U HEMOABWXKHBLIX OMOp.

B Tex cny4yasx korga TemnepaTypHble U3MEeHeHUs AnWHbI TpyOonpoBoAa NpeBbIAaoT KOMMNEHCUMPYIOLLYIO
CMOCOBHOCTb €ro 3feMEeHTOB, Ha HEM HEeOBXOAMMO YCTaHOBUTb AOMOSMHUTENbHbBIN KOMMEHCaTop, Kak npaBwurio,
nocepeauHe Mexagy HernoABWXHBIMU OnopamMMm.

Mpu pacctaHoBKke onop cnegyeT yuuTbiBaTh, YTO nepemMelteHne Tpybbl B MAOCKOCTU, NeprneHanKynsapHOM
ocu Tpybbl, OrpaHU4MBAETCHA PACCTOAHMEM OT NOBEPXHOCTU A0 CTEHbI.

3.4.4 3anopHasa u BogopasbopHas apmaTtypa [OMbkHa MMeTb HENOABWXKHOE KpenneHue K CTpoUTEmNbHbIM
KOHCTPYKUMAM OIS TOro, YToObl yCUnusi, BO3HMKaKLLME Npu Nonb30BaHUM apMaTypol, He NepeadaBanvcb Ha Tpyobl.

3anopHylo apmaTtypy AMamMeTpom A0 32 MM C KOPMycOM M3 MOMMMEPHbIX MaTepuarnoB AonyckaeTcs
yCTaHaBnuBaTb 6e3 KpenneHus K CTPOUTENbHBIM KOHCTPYKLUSM.

3.4.5 PacctosHve npu napannenbHOM MpOKMagke W Mexagy hnepecekarlwmMmics TpybonpoBogamu,
BbINOMHEHHbLIMU U3 NOMMMEPHBIX MaTepuarnos, 1 TpybonpoBogamMu, BeIMOMHEHHBIMU U3 APYTMX MaTepuarnos, B TOM
yncne cranbHbIMKU, pernameHTUpyeTcs HOPMaTUBHLIMU JOKYMEHTaMM.

3.4.6 CkpbiTas npoknagka B 6oposgax u wrpobax AormkHa obecnevmBaTb BO3MOXHOCTb KOMMEHcauuu
nedopmaunin nnacTtmaccoBbiX TpPy6onpoBoaoB 6€3 MexaHNYEeCKMUX MOBPEXOEHUNA NX SNTIEMEHTOB.

3.4.7 Tlpn cbopke cpnaHueBbIX coeanHeHuMn TpyboMNpoBOOOB 3anpeLlaeTca YyCTpaHeHue nepekoca
dnaHueB NyTeM HepaBHOMEPHOro HaTArMBaHuMs BONTOB M yCTpaHeHWe 3a30poB Mexay hraHuamy npy NoMoLLm
KIMMHOBBIX NPOKNaAokK u wanb.

3.4.8 TMpwn ckpbITON npoknagke TpybonpoBOOOB M3 MONMMEPHbIX MaTepuarnoB BHYTPEHHSIS MOBEPXHOCTb
0opo3a unn KaHanoB He AOIMKHA MMETb TBEPAbIX OCTPbIX BbICTYMOB.

3.4.9 Tlpn cbopke pe3bOOBbIX COeAUHEHUN AOomkHa ObiTb cOGMNAeHa COOCHOCTb METanfMYecKux U
nnacrtmaccoBbIix Tpyb u getanen. NoBepxHOCTb pe3bObl AeTann A0mkHa ObiTb POBHOW, YACTON N 6e3 3ayceHLueB.

3.5 Mgpaenuyeckun pacyeT TpybonposogoB

3.5.1 BennumHa Hanopa H_Tp, Heobxogmmas gnsi nogavm Bogbl noTpeduTento, onpeaenseTtcs no opmyrne

(1)



HTP = ZI}I + ZhM.C + hn:ou + hcs’ (1

roe [, — yaenbHble NoTepu Hanopa npu Temne:
parype soabl ¢, °C (notepn Hanopa He
eavHuLY SavHel Tpybonposoaa), M/M;
| — pnuHa yyactka Tpybonposona, m;

h, . — nNoOTepu Hanopa B CTbIKOBbLIX COoeanHe:
HUAX 1 B MECTHbIX COTIPOTUBAECHURAX, M;
h., — reomerpuyeckas BbiCOTa {(OTMETKa ca

MOW BbICOKOWM TOYKM PACHETHOro y4acT
ka Tpydonposona), m;

h _ — cBOBOOHBLIM HANOP HA U3nNuse ui TPy
6onpoBoAa, M {(ONA CAHUTAPHO-TEXHU
yeckux npubopos NPUHUMAETCH NO Npw
noxenunio 2 CHull 2.04.01).

Mpumeyanne — [lonyckaerca h, nNpUHAMATL PAB
Hon 20—30 % Zi L.

"®opmyna 1"

3.5.2 lNMoTepn Hanopa Ha eanHWUy AnuHbl Tpybonposoaa i_t, 6e3 yyeta rmagpaBnmMy4ecKoro ConpoTMBIIEHNS
CTbIKOBbIX COEANHEHUI creayeT onpeaensaTb nNo opmyrne
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Jambna V
i = (2)
t 2gd
roe jgambma - KO3QOMUMEHT TUIPAaBJINYEECKOTO CONMPOTUBJIIEHNA o OJIVHE
Tpybonposona;
V - cpenHsas CKOPOCTL IBWXEHMs BOIE, M/C;
g - YyCKOpeHMe CBOOOIHOTO IameHmus, M/c2;

d - pacueTHHM (BHYTPEHHMM) IMaMeTp TpyOONnpoBOHa, M.

KoadhdpuumeHT ruapaBnmyeckoro conpoTuBneHus nambaa crneayet onpeaensTs no dopmyrne (3)
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rne b — 4uncno nopobua pexumMmos
BO/1bI;

Re, — uuncno Pennonbaca ¢gakrnyec

A% — KO9DDUUMEHT IKBUBANIEHTHOV

BATOCTU, M, NPUBOLAUTCA B O

CBOOAax Npasuin, HO He meHee (

"®opmyna 3"
Yucno nogobus pexxnmoB TeveHust Bogbl b onpedensitoT no popmyne

1lg Re
¢

1lg Re
KB

(mpn b > 2 crnepyeT npuHumatb b = 2). daktudeckoe umcno PenHonbaca Re ¢ onpegensietca no
dopmyne

vd
Re = , (5)
[0) HIO

TIe HIO - KO3OOMIUMEHT KMHEeMaTUUYEeCKOM BSA3KOCTM BOIH, M2/C.

Yucno PenHonbaca, COOTBETCTBYHOLLEE Havany KBagpaTUyHOW ob6rnacty rmapaBliMdecKUX COMpPOTUBIIEHWI
npv TypbyneHTHOM ABWXEHWUM BOAbI, onpeaenseTcs no dopmyne
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Re = . (6)
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3.5.3 [na OpMeHTMPOBOYHBLIX pacyeToB MO BblllenpuBeaeHHbIM GOpMynaMm MOXHO UCMOMb30BaTh
HOMOrpamMmbl, NpUBEAEHHbIE B NpunoxexHuu B.

Homorpammebl Ha puc. B.1 1 B.2 npegHasHayeHbl Ana onpefeneHns yaenbHbIX NoTepb Hanopa Ha TpeHue
npw TpaHcnopTupoBaHun Boaekl ¢ Temnepatypon 10°C.

Mo Homorpammam Ha puc. B.3 n B.4 onpegenserca nonpaBoYHbIN KO3ghdUUMeHT K_t, K BenuunHe
1000i_10, ecnn Temnepatypa Bogbl otrm4Ha ot 10°C.

3.6 Onopsbl 1 KpenneHust

3.6.1 B mectax npoxoga u4epe3 CTPOMTESNbHbIE KOHCTPYKUUM TpyObl M3 MONIMMEPHBbIX MaTepuarnos
HeobxoaMMo npoknagpiBaTh B rMnb3ax. [nvHa runb3bl AOIMKHA NPeBbIWaTh TONWUHY CTPOUTENBHON KOHCTPYKLMK
Ha TOMLMHY CTPOUTENbHbLIX OTAENOYHbLIX MaTepuarnoB, a Hag MOBEPXHOCTbH Mosia BO3BbiWaTbCs Ha 20 M.
PacnonoxeHune cTbIKOB TPYyO B rmnb3ax He JonyckaeTcs.

3.6.2 [ina TpybonpoBoAoB M3 NONMMEPHbIX MaTepuanos MPUMEHSIOTCS MNOABWXKHbIE OMOpbl, AonycKatoLme
nepemelleHne Tpyb B 0CEBOM HanpaBrneHuu, U HENOABUXKHbIE OMOpbI, HE AONyCKatoLue Takux nepemMeLLeHuin.

3.6.3 HenoggwxHble onopbl Ha Tpybax cnefyeT BbIMNOMHATE C MOMOLLBIO NPUBAPEHHBIX UM NPUKNEEHHbIX
(B 3aBMCMMOCTM OT MaTepuana Tpyb) Kk Teny TpyObl yNOpHLIX Korew, MydT - onsa Tpyo avametpom o 160 Mm mnm
CErMeHTOoB - Ans Tpy6 gnametpom 6onbiue 160 Mm.

lMpumepbl paccTaHOBKM OMOP NPUBEAEHbI HA PUCYHKe 1.
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Pucynok 1 — lNprMepsbl pacCcTaHOBKW HENOABUXHbLIX O

"Puc. 1. NpumMepbl paccTaHOBKM HEMOABWXKHbBIX onop”

HenogsuxHoe kpenneHue Tpybonposoda Ha ornope nyTeM cxatusa Tpybbl He gonyckaeTtcs.

B kadecTBe NOABWKHBIX OMOp cregyeT NPUMEHATb MOABECHbIE OMOPbl MW XOMYTbl, BbIMOMHEHHbIE U3
MeTanna wnv NonNMMEpPHOro martepuana, BHYTPEHHUI AuMaMeTp KOTOpbIX OOMKeH ObiTb Ha 1-3 MM (C yyeTom
NPOKNagKk1 1 TeNMOBOro paclumMpeHmns) 6onblue Hapy>XHOro auameTpa MOHTUpyemoro Tpybonposoaa.

Mexagy TpybonpoBoAOM U MeTanfMyeckuMm XOMYTOM criedyeT noMellaTb MpOoKnadKy W3 MSArkoro
maTepuana. LnpuHa npoknagkun AomKHa NpeBbIaTh WMPUHY XOMYTa HE MEHEe YeM Ha 2 MM.

3.6.4. PacctaHoBKy HenoABWXHbIX OMOp criegyeT NPUHUMAaTb TakoW, 4ToObl TemnepaTypHble U3MEHEeHUs
ONWHBI y4acTKoB TPyHONpPoBOAOB HE MPEBbLILLANN NX KOMNEHCUPYHOLLYIO COCOBHOCTD.



3.6.5. lpu HEBO3MOXHOCTU YCTAHOBKM KpEMMeHWM Ha pPacyeTHOM pPaCCTOAHUM MO KOHCTPYKTUBHbIM
coobpaxeHuam TpybonpoBoabl 4ONyCcKaeTCa NpoknaabiBaTe HA CMIOLHOM OCHOBaHUM.

3.6.6 [InvHa He3akpenneHHbIX ropM3oHTarnbHbIX TPYOONPOBOAOB B MECTaX MOBOPOTOB M NPUCOEAUHEHUS NX
K npubopam, obopynoBaHuio, hnaHUEBbLIM COeANHEHNSIM He AoMmkHa npeBbiwaTb 0,5 M (pucyHok 2).

pE T

PucyHnok 2 — lNpoknaaka Tpydonpoeoac

"Puc. 2. MNpoknagka TpybonpoBogoB B waxTax"

3.6.7 3apgenky wTpob, KOpoboB, OTBEPCTUIN B MEXOYITAXKHbLIX NEPEKPLITUAX U CTEHAX CredyeT BbINOSHATb
nocrie OKOH4YaHUsA Bcex paboT MO MOHTaXy M UCMbITaHMIO TPYOONpPOBOAOB.

3.7 KomneHcauus TemnepaTypHOro yanuHeHus Tpybonposogos

3.7.1 Tpn NpoeKkTMpoBaHWM U MOHTaxe TpyOONPOBOAOB U3 MONMUMEPHLIX MaTepuanos Heobxoaumo
YyYnTblBaTb 3HAYUTENbHbIE TeMnepaTypHble M3MEHEHUs ONUHbI U MPUHMMaTb COOTBETCTBYHOLLUME Mepbl MO KX
KOMMeHcaunu.

3.7.2 BenunuunHy TemnepaTypHOro nameHeHus anuHesl Tpyéonposoaa Aenbta | onpegensioT no doopmyne

IDenvTa 1 = anbdpa HensTa TL, (7)

roe anbba - KOPOOMUMEHT TENnJIOBOTO JIMHEMHOTO PpacClMpeHMsa MaTepualia
Tpy6s, °C(-1)

OenbrTa T - Pa3HOCTbL MexIy MaKCUMaJIbHOM UM MMHMMAJIBHOM TeMllepaTypaMu
Tpy©onpoBona;

L. - mnmHa TpybOOompoBOIa, M.

3.7.3 NpopgonbHble ycunua N_t, BosHukatowme B Tpybonposoae npy M3MeHeHUn Temneparypebl, 6e3 yyeta
KOMMeHcauny TemnepaTtypHbIx Aedopmaumii onpegensiot no oopmyne

N = ancdpa Jenwrra TE F, (8)
t 0

roe E - mMomyJsb yOPYyTOCTM MaTepuaja TpyoOw, Mlla;
0



F - njomanb NONEepPeydYHOTO CeudeHUs CTEeHKM TPpyOH, M2.

TemnepaTypHble HanpskeHWs1 HeoOXOoAMMO Yy4YuTbIBaTh B NOGOM 3aKpensieHHOM yyacTke Tpybonposoaa
npu nobon gnuHe yyacTka.

3.7.4 OCHOBHbIMW KOMMEHCUPYOLLMMMK 3NIeMeHTaMm TpybonpoBoaa SBnsoTCS OTBOALI, NeTrneobpasHsbie, M-
ob6pasHble, cunbOHHbIE 1 ApYyrne Buabl KOMNEHCATOPOB.

3.7.5 KomneHcupytowasa cnocobHocTb oTBoAa nog yrnom 90° onpeaensetcs no dopmyre (9)

o - Aol (4 +r) +0007r
" 3ED L+ r ’

roe Aln —  MaAKCuUumManbHO DONYCTUMOE Np!
nepemelteHme TpydonpoBoas
CTBMA TemMnepartypbl, KOTOPC
BbiTb KOMNEHCUPOBAHO OTBOL;
[, — [ANWHa NnpyuneramoLiero K OTBOL
ro ydactka tpybonposoaa no
HOWN OMOPbLI, M;
r — paamyc n3rmba oreoaa, M;
D — HapyxHblt anameTp Tpyob, Mm;
[c] — pacuyeTHas Npo4YHOCTL, MIa;
E, — wmopynb ynpyroctn, Mfla.

"®opmyna 9"

Cxewmbl FHYTOro oTBoA4a n KomneHcartopa noka3aHbl Ha PUCYHKe 3.
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1=} 1
"u“*z_
A

-
L +
a — oTeog; 6 — KoMneHcaTop

Pucyrnox 3 — CxeMbl rfHYTOro OTBOAA ¥ KOMNEHcaTopa

"Puc. 3. Cxembl rHyTOro otBoAa v komneHcaTtopa"
3.7.6. KomneHcupytowas cnocobHocTb [-06pasHoro komneHcaTopa onpegensierca no dopmyrne (10)



Ll (9,4r% +149r%a + 784> +

l =
0,25E,hD

rne Al —

h —
y —
‘I —t

MaKCUMaNbHO J0NYCTUMOE [
nepemeweHne Tpybonposo
CTBUA Temnepartypbl, KOTO|
ObiTh BOCNPUHATO KOMMEHCA
BblJlIeT KOMNEHCATOPa, M;

pagnyc n3rmba oTBOA0B KOMNE
DAVHA NPAMOIO Y4aCTKA KOMIE

D — HapyxHbit puameTp Tpybb
[6] — ponyckaemoe HanpsaxXeHune

"dopmyna 10"

ARUTenbHOW NpoYHocTU, M

3.7.7 MakcumarnbHO [OonycTMMOe pacCTosiHMe OT OCK KOMMeHcaTopa [0 OCUM HemnoABWXHOW omnopbl
Tpybonpoeoga L_koM, cM, JOMKHO BbIYMCNATLCS No dhopMmyne

IenpTa 1

T =

(11)

KOM 2 anpda Jempra T

3.7.8 PacctosaHue | ot ocn Tpybbl OTBOAA 4O OCYM YCTaAHOBKWU CKOMb3sllen onopbl (pucyHok 4) cneanyet

NPpUHNMaTb paBHbIM

1l = K K. xopeHb (JembTa 1D), (12)

roe K - xosddmumeHT, omnpenesseMell NPOYHOCTHBMM M yNPYyIMMM CBOMCTBaMU
[IOJIMMEPHOI'O MaTepuajia Tpy®O no dopwmyse

K = K. xopeHb (

3E
0

) (13)
curma



CMI'Ma — pacueTHas NPOYHOCTL MaTepualia Tpyo, Mlla.

3.7.9 B HeobBxoaMMbIX criyyasix KOMMeHcupytoLwas cnocobHoCTb TPyOoNpoBOAOB MOXET BbiTb MOBbILEHa
3a cyeT BBeOEHWS JOMONHUTENBbHBIX MOBOPOTOB, CMYCKOB U NMOABEMOB.

3.7.10 KomneHcauus TenmnoBOro IUHENHOrO YANUHEHWs TpyG M3 NOMMMEPHbIX MaTtepuarioB MOXeT
obecneurBaTbCA NPOAOSbHLIM M3rMOOM NpW yKNagke uMx B BuAe "3meriku" Ha onope, LUMpUHA KOTOPOW OOIDKHa
JornyckaTe BO3MOXHOCTb M3rnba TpybonpoBoga npu nepenage temneparyp.

3.7.11 IMpun Heobx0oNMOCTH YBENUYEHNST KOMMNEHCUPYIOLLEN cnOcoBHOCTU M-, Z- 1 N-06pa3HbIX 3NeMeHTOB
TpyOONpPOBOAOB MPUMEHSIIOT METOA "pacTsKkM" (NpeaBapuTeNbHOE HaMpshKeHUe) Npyu MOHTaxe Tpybonposoaa.

3.8 Tennosas usonsaumsi TpydbonpoBoaoB

3.8.1 Tpybonpooabl ons ropsvern Bogbl (KpoMe noaBoAoK K BogopasbopHbIM npubopam) u3 nosIMMepHbIX
Tpy® AOSMKHbBI UMETH TEMOBYIO N30NALMIO.

a | 6

all L

a — Ha orBoge; 6 — Ha TPONHUKOBOM OTBETB
Pucynox 4 — CxemMbl pacrnonoxeHus ¢

"Puc. 4. Cxembl pacnonoxeHus onop"

3.8.2 Tennosyto wu3ondAumMio TpybonpoBO4OB oONpedenstoT pacdyetom cornacHo CHull 2.04.14.
KoadhdhmumeHT TennonpoBogHOCTM MaTepuana gomkeH obitb He 6onee 0,05 Bt/(m x °C), HO npu 3TOM TOMLWMHA
TENmoBoOW N30NSLMKN JoMKHaA ObiTb He MeHee 10MM.

4, npoeKTMpOBaHMe BHyTpeHHeVI KaHann3auum n BOOAOCTOKOB

4.1 O6wme TpeboBaHusA



4.1.1 Cuctembl BHYTPEHHEN KaHanusauuMu 30aHWn criefyeT NpOekTUpoBaTh M3 KaHanM3auMOHHbIX TPyoO,
pacCcuMTaHHbIX Ha TPaHCMOPTUPOBAHME CTOYHbIX BOL C MNOCTOAHHOM Temnepatypon He Hwke 75°C wu
KpaTKOBPEMEHHO He MeHee 1 MUH ¢ TemnepaTypon He meHee 90°C.

4.1.2 TlpoeKkTMpoBaHWEe CUCTEMbI KaHanusaumm m3 Tpyd M COEAMHUTENbHLIX AeTaner U3 pasfuyHbIX
NnonMMepHbIX MaTepuarnoB He JonyckaeTcs.

4.1.3 Cuctembl BHYTPEHHMX BOOOCTOKOB AN 34aHMM BbicoToM o 10 M JonyckaeTcsi BbINOfHATH U3
©e3HanopHbIX TpyO, Npy GonbLUel BbiCOTe 30aHns crieqyeT NPMMEHATb HanopHbIe TPyObI.

4.1.4 TpyObl M3 NONMMEPHbBIX MaTepuanoB OO/MKHbI ObliTb MPOMOXEHbI, KaK MPaBuio, CKPbITO - B LLUAXTaX,
kopobax, 6opo3sgax 1 T.n.

B mMecTax BO3MOXHOIO MEXaHU4eCKOro mnoBpexaeHuss Tpyb crnegyeT NPUMEHSATb TOMbKO CKPbITYHO
npoknagky.

[onyckaeTcss OTKpbITas NPOKNagka KaHanm3auMOHHbIX W BOAOCTOYHbIX TpybonpoBOAOB B noABanax
30aHUN, He obopyaoBaHHbIX NOA NPOU3BOACTBEHHbIE, CKMAACKME UnK cryxebHble NoMeLleHus, Ha Yepaakax u B
caHy3nax 3aaHuin.

4.1.5 K mectam npounctku TpybonpoBogoB M3 NOMMMEPHbLIX MaTepuanos OOSMKeH ObiTb 06ecneyeH nerkmm
[0CTYN NOCPeACTBOM YCTaHOBKU ABEPOK, CbEMHbIX LLMTOB, PELLETOK M T.M.

4.2 Pa3mepsbl Tpy6

OunameTpbl KaHanNM3auUWOHHbLIX TPYO WM coeavHUTENbHbLIX AeTanen OOMMKHbl ObiTb YHUMULMPOBAHbI MO
HapyxHoMy amametpy: 32, 40, 50, 75, 90, 110 n 160 mm. TonwmHa CTeHOK TpyD M COeanHUTENbHBLIX AeTanen
3aBMCMUT OT BMAa NOMMMEPHOro MaTtepuana u yKkasbliBaeTCs B COOTBETCTBYOLNX HOPMATUBHbBIX AOKYMEHTaXx.

4.3 Buabl n cnocobbl coeguHeHnst Tpyo

4.3.1 TpybonpoBogbl ANA CUCTEM BHYTPEHHEW KaHanu3auum COEOMHSIIOTCA C MOMOLLbI0 pacTpybHbIX
COeQUHEHUI C NCMONb30BaHNEM YNNOTHUTENbHBIX kKonew, a Angd Tpy6 MNMBX - Takke Ha kneto.

4.3.2 dnaHueBble COeQUHEHUS WUCMNOMb3YTCA B MecTax nepexoja TpybonpoBoda Ha YyryHHble Wnu
cTanbHble TpyObl MK ANs NOAKNIOYEHUSA K 0B0PYAOBaHMIO.

4.3.3 CoegvHeHne oTBOAAWMX TpyOOMPOBOOOB CO CTOSIKAMW HaAfNeXWT NPOM3BOAUTL Ha pacTpybe c
YNIOTHUTENbHLIM  KONnbLOM. [pn coedvHeHnn rnagkmx Tpyo Mexagy coboi  gonyckaetcs NpUMeEHEHWUe
OBYXpacTpyOHbIX MydT, Mpu 3ToM MyddTbl HEOOXOAMMO 3aKPENNATb Ha ornopax.

4.3.4 Tnagkue KOHUblI YyryHHbIX AeTanein (BbIMyCKkU TpamnoB, BOOOCTOYHbIE BOPOHKM W T..) cregyet
coeguHsTb C TpybamMy W©3 MONMUMEPHbLIX MaTepuanoB COEOUHUTENbHBIMKA pPacTpyOHbIMM naTpybkamu C
YNAOTHUTENBbHBIMM KOMbLAMW UM MaHXeTaMu.

4.3.5 CoeanHeHVe MagKknx KOHLIOB KaHanM3aumoOHHbIX TPyO M3 MONMMMEPHbLIX MartepuanoB C pacTpybom
YYIryHHON KaHanu3auuMOoHHOW TpyObl TOro Xe AuameTtpa crnegyeT npousBoauTb C MPUMMEHEHMEM cneumanbHbIX
YNNOTHUTENBHbIX KOMEL, UM MaHXeT.

4.4 lNpoknagka Tpy6onposoaos

4.4.1 lMpu npoknagke KaHanuM3auMOHHbIX CTOSKOB B KOMMYHMKALUMOHHBIX LaxTax, wrpobax, kaHanax u
Kopobax orpaxgatoLme KOHCTPYKLMK, obecneunBatoLLme OCTYN B WaxTy, Kopob 1 T.N., AOMKHbI OblTb BbINOMHEHbI
B cooTBeTcTBMM co CHuI 2.04.01.

4.4.2 Mecta npoxoa CTOSIKOB yepes3 NnepekpbITUs JonyckaeTcsa 3ajenbiBaTbh LeMEHTHbIM pacTBOPOM Ha
BCIO TOJLLMHY NEPEKPBITUS.

Mpu npoknagke Tpyb B nepekpbiTuM KX crnegyeT obepTbiBaTb MAPOU3ONALUMOHHBIM MaTtepuanom 6e3
3asopa.

4.4.3 TpybonpoBofdbl He AOIMKHbI MPUMbIKATE BMSIOTHYIO K MOBEPXHOCTU CTPOUTENbHBIX KOHCTPYKLMIA.
PacctosiHve B cBeTy Mexay Tpybamu U CTPOUTENBbHBIMU KOHCTPYKLMSAMM JOIMKHO ObiTh HE MeHee 20 MMm.

4.4.4 KomneHcaumsi TeMnepaTypHOro yarnMHeHus TpybonpoBogoB Mpu UCMOMNb30BaHMM CBapHbIX U KITEEBbIX
COeAMHEHUN [ormkHa obecneunBaTbCA C MOMOLLBK PacTPyOHbIX COEOAMHEHUIA C YNMOTHUTENbHLIMU KOMbLIAMM,
BCTaBMSAEMbIMU B OObIYHBINA MM KOMNEHCALNOHHBIN (YOJIMHEHHBIN) pacTpy6.

4.4.5 CnegyeT npegycMaTpyBaTh KECTKOE U NPOYHOE KPemnneHne caHUTapHbIX NPrbopoB K CTPOUTENbHbLIM
KOHCTpyKUMsiM 6e3 nepepayn ycunum Ha TpybonpoBoabl.

4.5 M'vopaenuyecknii pacyeT Tpybonposoaos

4.5.1 OuameTp KaHanM3aUMOHHOIO CTOSIKa PacCUYMTbIBAETCS Ha MPOMYCK pacyeTHOro pacxoga BoAbl U3
YCNOBMS  YCTOMYMBOCTM NPOTUB CpbiBa [MAPABMMYECKUX 3aTBOPOB CaHUTAPHO-TEXHUYECKUX MpubopoB,
NPUCOEOUHEHHBIX K 3TOMY CTOsiKy. [lpy 9TOM BenuuMHa paspexeHusi, BO3HUKALIero B CTOSIKE, HE [OSKHa
NpeBbIWaTh MMHUMAIBHOW BbICOTbI TMAPABIMYECKUX 3aTBOPOB.

Bce oTBoAHble kaHanNM3aUWOHHbIE TPYOONPOBOALI, Kak NpaBuiio, crieQyeT paccyMTbiBaTh TakK, YTOObI Mpu
pacyeTHOM pacxofe CTOKOB OHM paboTanu B 6e3HanopHOM pexume.

BogocTouHble CTOsIKM U coeanHEeHNUst OOMMKHbI BbiTb repMETUYHBIMM NPU OABNEHUN BOAbI, PaBHOM BbICOTE
CTOsIKa, 1 MPOYHLIMM NPU 3aCOPEHNM N NEPENOITHEHUN.



452 ﬂ,onycmmaﬂ BENMM4YMHa paspexeHnda B BEHTUITUMPYEMbIX U HEBEHTUNMpPyeMbIX KaHalmM3auMOHHbIX
CTOAKax He OOoJNKHa npesBblllaTbh 0,9h_3, roe h_3 - BbiICOTa HaUMeHbLLUETo N3 rnapaBrin4eckmnx 3aTBOpoOB CaHNTAPHO-
TEXHUNYECKNX Flpl/l60pOB, NpUCcoenHEeHHbIX K KaHann3auMoOHHOMY CTOAKY.

4.5.3 BenuuunHy paspexeHuss B BEHTUNUPYEMOM KaHanuM3auMOHHOM CTOsike criefyeT onpenensite no
dopmyne (14)

1,677

366 9
(1 + cos oy) D2,

Dﬂ 0,71 90DCT 0.5
Aoy L,

roe Ap — BeNuyYMHa paspexeHua B CTosfke, MM
BOA,. CT.;
g, — PacyeTHbI pacxon CTOKOB, m3/c;
o, — Yron NPUCOESVHEHUst NO3TaXKHOro OT-
BOAOA K CTOAKY, rpaj.;
D — punameTp cTosiKa (BHYTPEHHWUN ), M;
d, . — DviameTp NO3TaXHOro 0TBOAA, M;
— paboyas BbICOTA CTOAKA, M.

(14)

y

7

CcT

Npumevanne — Npv 90D_ > L_ cnepyeT npuHumathb
90D_. = L.
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4.5.4 BenuunHy paspexeHusi B HEBEHTUIIMPYEMOM KaHanu3auMOHHOM CTOsike criegyeT onpegensitb no
dopmyne



13 8q0.333Dl,75 i
0 -— Gom
B ~ ’
90D, " 0177

L

(1 +cosay)

® — NAOLAAb CeYEeHUs CTOAKa, M?

NMpumevanne — CM. npumMmedaHme K 4.5.8

4,3
HOenvra p = 0,31 V , (15)
cM
roe V - CKOPOCTBL BONOBOBIYIHOM CMecu, M/C, KOTOPYKL OIpelesdgioT 1o
CcM bopmysie
0 + g
B s
\ = ’ (16)
cM omera
roe Q - pacxom BO3IOyXa, D2XEKTUPYEeMOI'o (yBJIeKaeMoI'o) B CTOSAK OBMXYUWMMMUCS
B B HEeM CBepxXy BHU3 CTOKamy, M3/c, ompemeysgeTrcsa 0 dopMmyJie

"®opmyna 17"
4.5.5 YknoH camoTeyvHoro TpybonpoBoaa i_s cneayet onpeaenaTb no opmyrne

b
S
JaMbona V
S

s 2g4R (18)
s

roe JlamMbna KO3QPUUMEHT TIUIOPABIMYECKOT'O COINPOTUBJIEHMA TpPpyOOoNpoBOIa

5] (kaHama) ;
V - cpenHssd CKOPOCTb TEeUeHMUS XUIOKOCTH, M/ C;
g - yCKOpeHMe CBODOOIOHOTO mnameHmus, M/c2;

R - I'MOpaBIMYECKUM pamuyC IIOTOKa, M;



S

b - OespasMepHHM [OKa3aTeJlb CTeleHM, XapaKTepu3youun pEeEXUM
] TYPOYJIEHTHOTO TeUYeHMUS XUIKOCTU — IePexXOOHBIN (b s < 2) mwm
KBagpaTuuHEM (b s = 2).
llpy b s > 2 crnemyeT npuHMMaTb b s = 2.
K
e} a
Jambna = 0,2 (——) , (19)
s 4R
S
Toe a - SMIMPUMUYECKMM IOKasaTellb CTeleHM, 3aBucammi orT K 5.
00,0516
a = 0,3124 K ; (20)
e}
lg Re
KB
b =3 - (21)
S lg Re
o)

Yncno PeiiHonbaca Re_kB onpeaenstoT no oopmyne

500 x 4R
S
Re = (22)
KB K
3

Uuncno PeinHonbaca Re_d onpegenstoT no popmyne

V x 4R
s
Re = —, (23)
) HIO
TOe HIO — KOSOPUMLUMEHT KMHEeMaTUMUECKOM BA3SKOCTU XUIOKOCTM, M2/c. IOia OBTOBHX
CTOKOB cJjlellyeT NnpuHumMaTh HiO = 1,49 x 10(-6) Mm2/c.

MpumeyaHue - CpegHsis CKOPOCTb TEYeHUs XMAKOCTM V_Nn npu HEenornHoM HanonHeHun Tpybonposoga
(kaHana) pasHa:



| +a1

N
v, =V | B ™
R

m

roe Vn — CpefHAa CKOPOCTb Te4YE€HUH
npy NOAHOM HANONHEHWNN TL

A3, M/C;
R_, R_ — ruapasnuieckue paanycei |
HOM M NONTHOM HANOMAHEHWN

BOOA, M.
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4.5.6 Pacxog Xnakoctu q_S paBeH:

g =V x owmera, (25)

TIoe oMera - XMBOE CeueHMe I[IOTOKa XUIOKOCTU npu OaHHOM HAIOJIHEHUN
TpybonpoBoma, M2, KOTOpoe paBHO: oMera = K omera d2.

3HaveHuns h_s/d, R_s, R_sH/R_sn, K_omera npeacraeneHbl B Tabnumue 2.

Tabnuua 2
HanoJsiHeHUe 3HaueHUe OTHOUWEeHME K owmera
TpybonpoBona TMIOPAaBJIMUECKOTO TMOpaBJIMUECKUX
h s/d pamuyca R_s panuycos
R _su/R_sn

0,1 0,0635 0,2540 0,0409

0,2 0,12006 0,4824 0,1118

0,3 0,1709 0,6836 0,1982

0,4 0,2142 0,8568 0,2934

0,5 0,2500 1,0000 0,3927

0,6 0,2776 1,1104 0,4920

0,7 0,2962 1,1848 0,5872




0,8 0,3042 1,2168 0,6736

0,9 0,2980 1,1920 0,7445

1,0 0,2500 1,0000 0,7854

4.5.7 QuameTp Ge3HanopHoro TpybonpoBoa B 3aBMCUMOCTM OT €ro HamoJfIHEHMS M pacxoda CTOYHOM
XNOKOCTU OOoMycKaeTcs onpeaensTs No HoOMorpammMe npunoxeHua I

4.6. Onopsbl 1 KpenneHns

4.6.1 Kpenutb TpybonpoBoabl KaHaNu3aumm n BHyTPEHHNX BOAOCTOKOB HEOOXOAMMO B MeCTax, YKa3aHHbIX
B NpoekTe, cobnoaas cneyoLwme TpebosaHus:

- KpenrneHusi OOMKHbl HanpaensiTb YCWUMMWS, BO3HMKAlOWME Mpu yolMHEeHUW TpyOonpoBoAa, B CTOPOHY
COeIMHEHUN, UCNONb3YEMbIX B KQ4YeCTBE KOMMEHCATOPOB;

- KpenneHus crnegyeT ycTaHaBnuBaTh Y pacTpyboB TpybonpoBoaos;

- KpeNneHns OOmMkHbI 06eCcnevnTb YKITOH 1 COOCHOCTb AeTanen TpyoonpoBoaos;

- YCTaHOBIEHHbIE HA MagKOM KOHLEe TpyObl KpenneHust AOMKHbI JOMyCKaTb pacyeTHble TemnepaTypHble
yanvHeHus Tpybonpoeoaa;

- paccTosiHue Mexay kpennennamm gnst TpybonposogoB gnameTtpom Ao 50 u go 110 mm ¢ coeanHeHusIMm
Ha KonbLaX JOJMKHO NPMHUMATLCS B 3aBUCUMOCTU OT Matepuana Tpybbl N0 COOTBETCTBYOLLEMY CBOAY MPaBuIT;

- NPU YCTAHOBKE KPEMSEHWA Ha COEAMHUTENbHbLIX AeTansx Heobxogumo npefycMaTpuBaTb paccTosiHME
O5s KOMMeHcaumm TeMmnepaTypHOro yanuHeHus. MNMpyu HEBO3MOXHOCTM YCTaHOBKM KPenmneHui Ha COeaMHUTENBbHOMN
[eTanu cocefHve aeTanu 3akpennsiT XOMyTamMu Ha paccTosHUSX, obecnedmBaloLLmX YarTMHEHNE COEaNHUTENBHOMN
netanu.

4.6.2 BepTtukanbHble y4acTkum TpybonpoBoga MAOMKHbI WUMETb KpPEMNNEeHWs, yCTaHaBNMBaeMble: Mof
pacTtpybom; Ha naTpybkax, UCMomnb3yeMbIX AN MPUCOEAMHEHMS K CETU YHUTA30B U TpanoB. Ha oTBoAHbIX TpyGax
OT rMapo3aTBOPOB KPENSieHMs HE YCTaHaBMNMBALOT.

4.6.3 lepen npoknagkon TpyOOMPOBOAOB M PacCTaHOBKOW KPEMnneHun crnegyeT MpPOYHO 3akpenuTb K
CTPOUTESNBHBIM KOHCTPYKLMSAM CaHUTapHble Npubopbl, BOAOCTOYHbIE BOPOHKM U ApYre MPUEMHMKN CTOYHBLIX BOA.
MeTannuyeckve coeguvHUTENbHbIE AeTanv OOMMKHblI MMETb CaMOCTOATESNbHbIE KpEenneHus, npegoTepaliatolme
nepegavy Harpy3ok Ha TpyObl.

4.6.4 Tpn cbopke naHUEBbIX COEOUHEHWU TpPyOONPOBOAOB 3amnpellaeTcs yCTpaHeHWe nepekoca
driaHUeB NyTemM HepaBHOMEPHOrO HaTArMBaHUSA OONTOB M yCTpaHEHME 3a30poB Mexay dnaHuamu npy NOMOLLM
KNMHOBBIX NPOKIagokK 1 wano.

4.6.5 lMNpwu ckpbITON Npoknagke TpybonpoBOAOB M3 MOMMMEPHbLIX MaTepuanoB BHYTPEHHSS MOBEPXHOCTb
©0opo3g unu KaHanoB He JOSMKHA UMETb TBEPAbIX OCTPbIX BbICTYMOB.

4.6.6 lNpn cbopke pe3bbOBLIX COeAUHEHWUA AofkHa ObiTb cOOMNAeHa COOCHOCTb MeTannuyeckux wu
nnacrmaccoBbix getanen. [NoBepxHOCTb pe3bbbl AeTanu JomkHa ObiTb POBHOM, YNCTOM M 6e3 3ayCeHLEB.

5. MpoekTMpoBaHUe HapyXXHOro Bogonposoaa

5.1 Obwue TpeboBaHus

5.1.1 Bblbop HanopHbix TPyO M3 MONMUMEPHBLIX MaTepuarnoB Afs HapyXXHbIX CUCTEM BOAOCHaGXeHMs
Npon3BOANTCS C YY4ETOM KIMMaTUYECKUX YCIIOBUN N TEXHUKO-3KOHOMMNYECKMUX OLIEHOK.

5.1.2 Tpy6bl nogbupatoT pacyeToM, Mpu 3TOM ANA HapyXHOro BOAONPOBOAA, Kak MpaBurio, crnepyet
npuHuMaTthb Tpyobl Trna "C" (PN-6) n BblLwe.

5.2 Knaccudpmkauus Tpyo

5.2.1 TpeboBaHUs kK reoMeTpMYECKUM pasMepam TpyO 1 ux NnapameTpam ykasaHbl B pasgene 3.2.

5.2.2 dnuHy oTpe3koB Tpyb munun ByxTbl yKasbiBalOT B AOKYMEHTaUMM N3roTOBUTENS.

5.3 CoegnHeHne Tpy6

5.3.1 [Ona coegnHeHus Tpyb M3 NOMMMEPHbLIX MaTepuanoB [AOIMKHblI MCMNOMb30BaTbCH, Kak MNpaBuIio,
coedvHuTErNbHbIE deTann U3 MOMMMEpHbIX  MaTtepuanos. [lonyckaeTca ucnonb3oBaTb — cneumasbHble
coeduHuUTEmNbHbIE AeTany 13 MeTanna.

5.3.2 [ina coegnHeHusa Tpy6 gunametpom go 110 Mm M3 nonvonedunHOB criedyeT UCMONb3oBaTb CBApKY.
Tpy6bl 13 TBX, creknonnactukoB u 6a3anbTonnacTMKoB cnegyeT COeuHsTb Ha pacTpyOHbIX COeauHEHUSX,
YNAOTHAEMbIX MPOUMbHBIM PE3VHOBLIM KOMbLIOM, UKW Ha KIeto.



5.3.3 [nsa npucoeguHeHnsa TpyG U3 MoOnUMEpPHbLIX MaTtepuarios K apmartype U metannuyeckum Tpybam
crnegyeT WUCMNonb3oBaTb MfacTMaccoBble OypToBble BTYNMKM W CBOOOAHblE MeTannuueckue draHubl  unm
HepasbeMHblE COEANHEHNS 13 NNacTMaccbl-MmeTanna.

5.4 MNpoknagka TpybonpoBoaos

5.4.1 TpaccupoBka BogonNpoBoAa [OMmKHa OCyLecTBnATbCA B cootBeTcTBUM co CHuI 2.04.02 ¢ yyeTom
cnocoba npoknagkM - B TPyHTe, B KONMEKTOpax, HEMpOXOAHbIX KaHanax nmbo B PEeKOHCTPYMpPYEMbIX
TpybonpoBoaax, onpeaensemMoro MECTHbIMU YCITOBUSIMU 1 pe3yrbTaTaMy SKOHOMUYECKOrO pacyeTa.

5.4.2 Npn HOBOM CTpOUTENbLCTBE NMpeanoyYTeHne crieayeT oTaaBaTh NPOoKnaake TpyoonpoBoaa B rpyHTE.

5.4.3 CnepgyeT ncnonb3oBaTb BO3MOXHOCTb MOBOPOTa TpacChl 3a cyeT uarmba Tpybbl ¢ MUHMMANbHbLIM
paguycom

E D
0
r = ——, (26)
2 curMa
TIe E - MomyJsb YHOPYyT'OCTM I[IOJIMMepa INpM pacTsaxeHuu, Mla;
0

D - HaAPyYXHBM IOMaMeTp TpyO, MM;

CUTMa - pacuyeTHas IPOYHOCTL (Ipenej TeKydecTH) IJisa MaTepuala TpyO nopu

pacTtaxenun, Mlla.

5.4.4 TMoBopoT Tpaccbl MOXET ObiTb OCYLIECTBNEH Takke 3a CYET OTKIIOHEHUS OCU OOHOW TpyObl
OTHOCMUTENbLHO APYron B pacTpyOHOM COeAMHEHUM, YNIITOTHAEMOM KOJbLIOM, Ha yron go 2°.

5.4.5 MuHnmanbHoe 3arnybneHne Bogonposoaa 4o Bepxa TpybonpoBoga cornacHo CHul 2.04.02 gomkHo
npeBbiWaTh MMyOuHy NpomMep3aHns rpyHTa And AaHHOW MECTHOCTU He MeHee yem Ha 0,5 M. YmeHbwartb rmyouHy
3anoxeHus TpybonpoBoda AonyckaeTcs TONMbKO NPy MPUMEHEHUN TEMNIOBOW U30MSALMMW, KOHCTPYKLUSI KOTOPOW He
nornoLuaeT Brary.

5.4.6 MuHumanbHoe 3arnybneHve BOOOMPOBOAA M3 YCNOBMIW MPOYHOCTU NPU OTCYTCTBUM TPAHCMOPTHBIX
Harpys3ok (KkpoMe NonIMBOYHOro BOAONPOBOAA) AOIMKHO BbITh HE MeHee 1,0 m.

5.4.7 MepeceyeHre BogonNpoBoda C ApYrMMM KOMMYHMKaUNUSIMUK, @ Takke aBTOMOOUMIbHBIMU U Kene3HbIMU
Joporamu crnegyeT BbIMOSHSATL B COOTBETCTBMU € TpeboBaHnsimm CHul 2.04.02.

5.4.8 lNpu nepeceveHun c KaHanusaumen Ha paccTosiHuu, meHbwem 0,4 M (MO BepTMKanu B CBETY),
BOLOMNPOBOAbI M3 MONMUMEpPHbIX TPYO AOIMKHbI NMpoeKTMpoBaTbes B dhyTnsapax. PacctosHune ot kpas dytnsapa go
nepecekaemoro TpybonpoBoAa JOMKHO ObITb HE MEHEE 5 M B KaXayt CTOPOHY.

5.4.9 CoegnHeHne nnactmaccoBbix TpyO C¢ Tpybamu wn3 Opyrvx matepuanoB (CTanbHbIMU, YYryHHbIMM,
acbecToUeMEeHTHbIMKU 1 T.4.) criedyeT BbINOMHATE Ha pa3beMHbIX coeanHeHnsX. [pn noasemHon Npoknagke Takve
coeguHeHus cnegyeT ycTaHaBnuBaTh B KONOALAX.

5.4.10 lNepeceyeHne nnacTMaccoBbiM TPybGOMNPOBOOOM CTEH COOPYXXEHMIW crnegyeT npegycmaTpuBaTb B
dyTnapax. 3asop Mmexgy dytnapom u  TpybonpoBOAOM  3adenbiBaeTcs  dnacTUYHbIMKM - MaTepuanamu,
npegoTepaLlalLWwmMMm nonagadme Brarv BHyTpb ytnspa.

5.4.11 MNpun npoknagke Tpyd6 B TOHHENAX (KOMMYHUKAUMOHHbBIX KOMMeKkTopax) crnegyeT BbINOMHATb
TpebosaHua CHwull 2.07.01, npu aTOM anekTpuyeckme kabenu v npoBoda AOSMKHbI MPOKNadbiBaTbCH Bbllle
TpyOONpPOBOAOB M3 NONMMMEPHBLIX MaTepUarnoB U AOMMKHbI OblTb KOHCTPYKTUBHO BblAENEHbI.

5.4.12 KpenneHne apmatypbl K CTEHKaM W AHUWLLY KonoAua, TYHHENs Unu KaHana crieqyeT nponsBoauTb C
MOMOLLbKO @aHKEPHBLIX BONTOB 1 XOMYTOB MM 3aMOHONNYMBaTL GETOHOM.

5.4.13 [llepeceyeHne TpyOONpOBOOAOM CTEHOK KonoAaueB WM yHOAMEHTOB 34aHui  criegyet
npegycMmaTtpvBaTtb B CTalnbHbIX WM MAacTMaccoBbix QyTnspax. 3a3op Mexagy ytnsgpoMm u TpybGonpoBOAOM
3agenbiBaeTcs BOOOHENPOHMLAEMbBIM 3M1aCTUYHBIM MaTeprarnom.

5.5 Pacuet TpybonpoBoga Ha NpoYHOCTb

Pacuet TpybonpoBoga Ha NPOYHOCTb BO3MOXHO NPOM3BOAUTE MO Pa3nNnyHbIM MeToaMKam, NpMBeaeHHbIM B
cnpaBoYHon nuTepaType. OgHa n3 HUX gaHa B npunoxexmu .

5.6 Nvgpaenuyeckun pacyet Tpybonpoeoaa

['MopaBnMyecknin pacyeT CUCTEM BOOOCHAOGXEHUS, U3NOXEHHBIN B pasaene 3.5, cnegyet NpUMeHATb Takke
W ANg pacyeTa Hapy>XHbIX CUCTEM BOOOCHABXKEHUS.

5.7 KomneHcauus TemnepaTypHOro yanmHeHus

5.7.1 KomneHcauus TemnepaTypHOro yANUHEHWsI NOA3eMHbIX BOAOMNPOBOAOB XOMNOAHOW BOAbl U3 TpyD C
pacTpyOHbIMU COEAVHEHUAMMU, YNIOTHAEMbIMU PE3NHOBLIMM KOMbLIAMW, LOCTUraeTcs B pacTpybax.



5.7.2 [Ons noAasemHbIX BOOONPOBOAOB Ha CBapHbIX UK  OPYrMX HepadbeMHbIX COoeAUHEHUAX,
NpoKrnaabiBaeMblX B IPyHTE, C y4€TOM 3alleMieHnda pr6 FPYHTOM cneyunanbHON KOMNeHcaumm He Tpe6yeTc;|. I'IpM
NpPOKIaaKke B KaHanax crieayet npoBoAuTb pacHeT Ha KoMneHcauuno yaormiMHeHUA B COOTBETCTBUM C pasferiom 3.7.

6. MpoekTMpoBaHMe HapyXHOM KaHanu3auuu, BOLOCTOKOB U ApeHaxeWn

6.1 O0wue TpeboBaHus

6.1.1 Bbibop Tpy6 cneagyeTt npov3BOauTb C Y4ETOM COCTaBa CTOKOB, WX TemnepaTypbl, HA OCHOBaHWU
rmapaBnmMyecknx U NPOYHOCTHBIX pacyeToB.

6.1.2 [na camoTeyHOM KaHanusauuuM crnegyeT WCMNonb3oBaTb TPYyObl KaHanM3aLMOHHOrO COpTaMeHTa.
MpuMeHeHWe HaNopHbIX TPYO AOMKHO ObITb 060CHOBAHO.

6.2 Knaccudmkauus Tpyo

6.2.1 [Ina 6e3HanopHOM KaHanusaumu rmagkme Tpyobl YHUMLMPOBaHbLI N0 HAPYXXHLIM AMaMeTpaM, Kpome
TpyO 13 cTekno- n 6asanbTonnacTMKoB, U3roTaBNMBaEMbIX HAMOTKOW.

TpyObl MO KOMbLIEBOW XECTKOCTM 0OOMOYKM MOOpasfensitoTCss Ha KIacChl: HEXeCTKasi, MONyXecTkas u
XecTtkad. Knacc Tpy6 npvBeaeH B npunoxenunn A.

6.3 CoeanHeHue Tpyo

6.3.1 Ha TpyGonpoBogax camoTeYHOM KaHanusauum criegyeT npedycMaTpuBaTb Kak pasbeMHble, Tak 1
Hepas3beMHbIe COEaANHEHMS.

6.3.2 B kayecTtBe pasbeMHbIX cnegyeT UCMonb30BaTh pacTpyOHbIE COEAMHEHUS, YNNOTHAEMbIE KOMbLiaMu
pasnnM4yHoro Npoguns.

6.3.3 OcHoBHble BUAbI U cnocobbl coeanHeHnn Tpyd npuBeaeHsl B pasgene 3.3.

6.3.4 [ns HanopHbix TpyOONMpPOBOAOB KaHanusauuu criegyet MCNosb30BaTb  MPEUMYLLECTBEHHO
HepasbeMHble COeANHEHUS - CKINeMBaHUE 1 CBapKYy.

6.3.5 PasbeMHble coeauvHeHus (hnaHueBble W Ap.) Ha HaMoOpHOW KaHanusauun, Kak npasuIo,
NCNonb3yTcs Ans coeguHeHus Tpyb ¢ obopyaoBaHuemM.

6.4 MNpoknagka TpybonpoBoaos

6.4.1 TpaccrMpoBKa Hapy)XHOI KaHanu3aumm OofmkHa BbINOMHATLCA ¢ ydeTom TpeboaHun CHul 2.04.03.

6.4.2 TpybonpoBogbl CamMOTEYHOW KaHanmM3aumMuM OOJDKHbl ObiTb TONMbKO NPAMONMHENHbIMU. VI3MeHeHune
AnameTpa TpybonpoBoda v ero HamnpasneHus 4onyckaeTcs TONbKO B Konoauax.

HanopHble cucTeMbl kaHanM3auumn BeINOMHAKT COrnacHo pasgeny 5.

6.5 PacueTt TpybonpoBoga Ha NPoOYHOCTb

PacueT camoTeuHbIx TpybONpoBOOOB Ha MPOYHOCTL crieayeT NpoM3BOAUTL NO METOAMKE, NPUBELEHHON B
npunoxenunn [.

6.6 Mapaenuyeckmin pacyeT Tpybonposoaa

MwopaBnuyeckMin pacyeT CaMOTEYHbIX MOA3EMHbIX TPYOOMNPOBOAOB KaHanM3auum Mpou3BOAAT Mo
dopmynam, npuBedeHHbIM B pasaere 4.5.

6.7 KomneHcauusi TemnepaTypHOro yoJIMHeEHUs Tpyo

6.7.1 HeobxogmMMocTb KOMMEHcauuuM TeMnepaTypHOro YANUHEeHMs TpyO B HamMoOpHOW KaHanu3auum
yCTaHaBNMMBaeTCs pacyeToM B COOTBETCTBMM C pasgenom 3.7 HacToswero CBoga npaBunm € YYETOM
3aLLeMIALWero 4encTBms rpyHTa.

Mpu 3awemneHun TpybonpoBoga [FPyHTOM YANUHeHue TpybonpoBoda ymeHbliaetcs. BenuuuHa
ymeHbLleHns [enbta |_ym onpegensietca no dopmyne (27)



Kyf,ryH
E.s

Al = I (27)

rae  f. — x03dPUumMeHT TpeHua matepuana o
rPYHT, ONpenensemMblil ONbITHLIM NYTEM;
NPY OTCYTCTBUU OAHHLIX MOXET ObiTb
OPUEHTUPOBOHHO NPUHAT pasHbiM 0,4;

y — O6bEeMHbil BeC rpyHTa, H/m?;

H — rnybuHa 3anoxexwa Tpydbonposoaa, m;

L — pnuHa Tpybonposoaa, M;

E__ - MOoaynb ynpyroctm martepuana 8 Ha-
npasneHun pedopmaumn, fNa;
s — TONWMHA CTeHKU Tpybonposoaa, M;

K — kKO3 PUUMEHT YNINOTHEHUA TPYHTA, NPpU-
HUMaeTCa paBHbiM 1 Npu cTeneHu yn-
notHeHua 0,95 v 0,5 — npy HEKOHTPO-
NUMPYEMOI CTENEHU YIIOTHEHWUSA NP 3a-
CbINKE TpaHwew.
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6.7.2 KomneHcaumsi TemnepaTypHbiXx Aedopmauui TpybonpoBOAOB B CaMOTEYHOW KaHanmMsaumm

obecneynBaeTcs:

- paCprGHbIMVI coegnHeHnAMU, ynnoTHAeMbIMU KONbLaMU;
- 4YaCTN4YHO B KaHann3auMOHHbIX KoJfloguax nytem yCTpOVICTBa npoxoda 4epes CTeHKM Konogua un HabMBKN

6.8 Konogupbl Anga cuctem kaHannsayum
6.8.1 [na cuctem BOOOOTBEAEHUS [OMNyCKaeTCd MNPUMEHATb KaHanu3alMOHHble, BOAOCTOYHbIE W

BOLOMNPUEMHbIE Korogubl M3: nonmmepHelx MaTtepuanoB (M3, MBX v gp.), KOMOMHMPOBAHHbLIE (3MEMEHTHI U3
NONMMEPHBIX MaTeEPUarioB B COYETaHUW C AneMeHTaMu W3 kene3obeToHa), Kene3oDETOHHbIe U KUPMUYHbIE.
Pa3amepbl konogueB JOMKHBI COOTBETCTBOBATL ykasaHHbIM B CHul 2.04.03.

6.8.2 Konogubl 13 NonMMepHbIX MaTtepuanoB criegyet NPUMEHATb COBMECTHO C 3alMTHOM NAMTOM U3

XenesobeToHa n TpaaUUMNOHHBIMU 3fieMeHTaMU JioKa U3 meTarsna.

6.8.3 JloTkoBaa 4acTb KomnodueB M3 MNONMMMEpPHbIX MaTepuarnoB AOSMKHA WMETb rOTOBble JIOTKM U3

NONUMEpPHbIX MaTepuarnos, a Takke BbiCTynaroLme naTpyoku ans npucoeamHeHus Tpybonposoaa.

7. MoHTax Tpy6onposoaoB

7.1 ObLwme ykasaHus



7.1.1 lpn cTpouTenscTBe TpybONPOBOOOB C MNpuUMEHeHMeM Tpyb6 M3 nonuMepHbIX MaTepuanoB Ans
obecneyeHns Tpebyemoro kayecTBa CTpoMTENbCTBA HEO6X0ANMO NPON3BOANTD:

- NPOBEPKY KBaNUMmKaLmm MOHTaXXHUKOB 1 CBaPLLMKOB;

- BXOOHOW KOHTPOJSb KayecTBa NPUMEHSIEMbIX TPYD, coeaNHUTENbHBLIX AeTanen u apmartypbl;

- TEXHNYECKNIA OCMOTP CBAPOYHbIX YCTPOWUCTB N NMPUMEHAEMOrO UHCTPYMEHTA;

- CUCTEMaTUYECKNIA ONEPALMOHHBIN KOHTPOSb KayecTBa COOPKN 1 PEXMMOB CBapKK;

- BU3yarbHbI KOHTPOSb Ka4eCTBa CBapPHbIX COEAMHEHWI U KOHTPOIb MX FrEOMETPUYECKMX NapaMeTpoB;

- MEXaHU4eCcKune UCNbITaHWs CBapHbIX U APYTMX COEANHEHUN.

7.1.2 KoHTponb kadecTBa CBapHbIX U COEOUHUTENbHBIX AeTarnen, BXOOHOW KOHTporb Tpyb M T.4. cnegyet
npon3BoaANTb B COOTBETCTBMM C TpeOOBaHMAMM, YKa3aHHbIMU B pasgene 7.2.

7.2 BxogHOWM KOHTPOSb KayecTBa TPYyO M COeAMHUTENBHbIX AeTanen

7.2.1 BxogHOW KOHTPOMb KayecTtBa TpybO M coeovHUTENbHbIX AeTanen OCyLeCTBMASeTcs CTPOUTEeNbHO-
MOHTa)XHOW OpraHusaumnen, OOMyLIeHHOW K BbIMOMHEHW0 paboT Mo MOHTaxy TpybomnpoBoAoB M3 NONUMEPHbIX
MaTepuanos.

7.2.2 BxogHoW KOHTPONb BKMNOYaeT cnegyroLine onepawumu:

- MpoBepKa LeNIOCTHOCTU YNaKOBKW;

- MpoBepKa MapKMpoBKU TPyO M coeanHUTENbHbIX AeTarnen Ha COOTBETCTBME TEXHUYECKOW AOKYMEHTauuu;

- BHELUHUA OCMOTP HapyXHOW MOBEPXHOCTUM TPYD M COEAMHUTENbHbIX AETanew, a Takke BHYTPEHHeWn
NMOBEPXHOCTU COEAMHUTENBHbIX AeTanew;

- M3MEpPEHME U COMOCTABIIEHVWE HAPYXHbIX W BHYTPEHHVMX OUaMETPOB W TOMWMHbI CTEHOK Tpyb C
TpebyembiMn. WM3mepeHuss cregyeT NpPouM3BOAMTb HE MeHee YemM MO ABYM B3aMMHO MeprneHOnKynspHbIM
onameTpam. PesynbTaTbl M3MEPEHUM [OOSPKHbI COOTBETCTBOBATb BENMYMHAM, YKa3aHHbIM B TEXHUYECKOM
OOKyMeHTaumm Ha Tpybbl n coeamHuTenbHble agetany. OBanbHOCTb KOHUOB Tpy® u coeanHMTENbHbLIX AeTanen,
BbIXoAdLWas 3a npegenbl AonyCckaeMblX OTKNOHEHW, He pa3peLuaeTcs.

7.2.3 Bce Tpybbl M coeguvHuTenbHble AeTanu 3apybexHOM MOCTaBKM AOIMDKHbl UMETb TEXHUYECKoe
CBUAETENLCTBO.

7.2.4 He ponyckaetca wucnonb3oBaTb ANs CTpouTenbcTBa TpyObl M coegvHUTENbHblE AeTann C
TeXHonornyeckummn pedpekramu, LapanMHamMm W OTKITOHEHMSIMU OT [AOMyckoB Oonblue, YeM npeayCcMOTPEHO
CTaHOAPTOM WU TEXHUYECKUMM YCITOBUSIMMU.

PesynbTaTtbl BXOOHOIO KOHTPOIS 0POPMIISIOTCS akToM Nno doopme, NpUBeAeHHON B npunoxeHunn E.

7.3 CBapka u ckreuBaHune Tpyb 13 NonMMepHbIX Matepranos

7.3.1 CoeamHeHus Tpyb v getanen n3 ceapvMBaeMbiX NOMMMEPHbBIX MaTepuanoB AOIPKHbI BbINOMHATLCSA NPy
MOMOLLM CBapKW KOHTaKTHbIM HarpeBoM (CTbIKOBOW, pacTpybHou) nnbo coeanHnTeneHbIMK AeTansiMu1 € 3aKnagHbIv
HarpeBaTenbHbIM 3fIEMEHTOM.

7.3.2 CTblkOBasi CBapka pekomeHayeTcs Ansi coeanHeHnsa Mmexay cobon Tpyb u coeanHuTEnbHbIX AeTanen
Hapy>XHbIM guameTpom 6onee 50 MM 1 TONLWUHOWM CTEHKM Gonee 4 MM (PUCYHOK 5).
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a — UEHTPOBKa W 3aKpenfieHne 8 3aXNMMax CBapO4HON Ma-
LUIMHBI KOHUIOB CBapuBaemsix Tpyd; 6 — mexaHuueckas 06-
paboTka TOpUOoB TPYG € NOMOLLLID TOPUOBKY (1); B8 — Npo-
BEpPKa TOYMHOCTW COBMaAeHUs TOPLLOB NO BeuduHe 3a3opa
(¢); r — Harpes 1 onnasneHue CBapPUBaEMbiX NOBEPXHOC-
Tel HarpeTbiM MHCTPYMEHTOM (2); 4 — ocagka CTbika

Pucynok 5 — MocnepoBatensHOCTL Npougecca coop-
KW U CTBIKOBO# CBapkyt TPYO KOHTAKTHBIM HAarpesom

"Puc. 5. NocnegoBatenbHOCTb Npouecca COOPKM U CTLIKOBOW CBapKn TPyO KOHTAKTHLIM HarpeBoM"

PactpybHas cBapka pekomeHayeTcs ansa Tpyo HapyxHbiM guameTpom o 110 MM u cteHkamu nwobon
TONLLUMHBI.

Mpu cBapke Heobxogmmo noabupaTtb Tpybbl M coegvHUTENbHblE AeTanu MO napTuam noctaBku. He
JonyckaeTtcs cBapka Tpyb 1 getanen U3 pasnuyHbIX NONMMEPHLIX MaTepuanos.

Mpu CTbIKOBOW CBapke MakcumarnbHas BENMYMHA HecoBnageHus KPOMOK He dorkHa npesbiwats 10%
HOMMWHAmNbHOW TOMLUMHbI CTEHKM TPYObI.

BHyTpeHHWUIN gunameTp pacTpyba coeauHUTENbHbIX AeTanert [okeH OblTb MeHblle HOMMHarbHOro
Hapy>KHOro AnameTpa cBapvBaemon TpyObl B Npeaenax gonycka.

7.3.3 Tpu CTbIKOBOW CBapke HeNocpeACcTBEHHO nepef HarpeBOM CBapuBaeMble MOBEPXHOCTU AOSKHbI
noggepratbCs MexaHudeckonm obpaboTke ANA CHATUA BO3MOXHBIX 3arps3HEHWA M OKMCHOW nneHku. [locne
MexaHuyecko obpaboTku mexgy Topuamu Tpyb, npuMBEAEHHBIMU B  COMPUKOCHOBEHWE C  MOMOLLBIO
LEHTPMpPYIOLLEro npmcrnocobneHusi, He AOMKHO BbITb 3a30poB, NpeBbiwatowwmx 0,5 mm gns Tpyo anametpom go 110
MM 1 0,7 MM - Ans 60nbLIMX AnamMeTpoB.

KoHubl Tpyb npu pactpyGHOV cBapKe OOMKHbl MMETb HapyxHyto dacky nog yrnmom 45° Ha 1/3 TonwuHbl
CTEHKM TpyObl.

7.3.4 CBapky TpyO BCTbIK B MOHTaXHbIX YCIOBMSAX criegyeT npou3BOOMTb Ha CBApOYHbIX YCTaHOBKAaXx,
obecneymBaloLLMX aBTOMaTMU3aLMI0O OCHOBHbLIX MPOLECCOB CBApPKW UM KOMMNbIOTEPHbIA KOHTPOMb C perucrpaumen
TEXHOMOMM4YecKoro npouecca (CM. PUCYHOK 5).



[na npegoTBpalleHuss HanUNaHWs pacnnaBneHHOro Matepuana npu ceapke Tpy6 HarpeBaTenb criegyet
MOKPbITb TENNOCTONKUM aHTUAAre3nOHHbIM NOKPbLITUEM.

7.3.5 Tlpu KOHTaAKTHOM CTbLIKOBOW CBapke C MPUMEHEHMEM CBapOYHbIX MalUMH U MOHTaXHbIX
npucnocobneHnn cnegyeT BbIMOMHATL CNeayoLue onepawmu:

- YCTaHOBKa W LIEHTPOBKa TPYO B 3aKMMHOM LIEHTPUMPYIOLLEM NpUcnocobneHuu;

- MexaHu4yeckas TopLoBka Tpyb n o6e3xmpunBaHne TOPLOB;

- HarpeB U OMraBneHne cBapvMBaeMblX MOBEPXHOCTEN MO AABIEHVEM;

- yOaneHue CBapOYHOro Harpesarens;

- COMpshKeHne pa3orpeTbix CBapMBaeMbIX MOBEPXHOCTEN (0cadka) nog AaBneHneM;

- OXJTaXX[EeHNe CBApHOro LUBa MO AaBMEHUEM.

7.3.6 OCHOBHbIMY KOHTPONMPYyeMbIMW NapameTpamm npoLecca CTbIKOBOW CBapku ABNSAIOTCA: Temneparypa
paboumx NOBEPXHOCTEN HarpeBaTensi, MPOL4OIPKUTENBHOCTL HarpeBa, rnybrHa onnaeneHusl, BeNMYnHa KOHTaKTHbIX
[aBneHun Npu onnaeneHnn n ocagke. BeicoTta h BHYTPEHHErO 1 HAapPYXXHOrO rpata (BanvkoB) Nocne CBapku AOMmKHa
ObITb He Bonee 2-2,5 MM Npu TOMLWKUHE CTEHKM TPybbl S 40 5 MM 1 He BGonee 3-5 MM Npu TonwmHe cTeHoK 6-20 MMm.

7.3.7 KoHTakTHasa pacTtpyOHasa cBapka BKIo4aeT B cebs crieqytoLume onepaumm:

- HAaHeCceHMe METKM Ha pacCTOsIHMM OT Topua TpyObl, paBHOM rnMybuHe pacTtpyba coeaMHUTENBHON AeTanu
Mnc 2 MM;

- yCTaHoBKy pacTpyba Ha JopHe;

- YCTaHOBKY MadKoro KoHua Tpybbl B MMrb3e HarpeBaTenbHOro 31EMEHTA;

- HarpeB B TeYEHVE 3a4aHHOro BpEMEHW CBapvBaeMbIX AeTarnewn;

- OOHOBPEMEHHOE CHATME AeTanen ¢ AopHa U Mib3bl;

- coeguHeHne aetanen mexay cobom 4o MeTKU C BbIAEPKKOM 4O OTBEPAEHUSA OMnaBneHHOro matepumana.

lMpn cBapke NOBOPOT AeTanen OTHOCUTENbHO APYr Apyra Mocrie CONpsXeHus AeTanen He AornyckaeTcs.
Mocne kaxgown cBapku Heobxoanma o4mcTka paboymx NOBEPXHOCTEN OT HanuMwero matepuana. Bpems Bbigepxku
CBapuBaeMbIX U30ennin 4O YaCTUYHOrO OTBEPAEHUSA 3aBUCUT OT NPUMEHSEMOro Matepuana.

7.3.8 MapknpoBKy CBapHbIX CTbIKOB MPOM3BOASAT Cpa3sy nocrne OKOHYaHUsA ornepaumu Ha ropsiiemMm pacnnase
HapY>XHOro rpata B ABYX AMaMeTparibHO NPOTMBOMOMOXHbLIX TOYKaxX B MPOLECCe OXNaXAEeHUs CTblka B 3aKuMmax
LeHTpaTopa CBapOYHOM YCTAHOBKN UMM MOHTaXXHOIO NPUCNocotneHus.

[na MapKnpoBKKM CTbIKOB pEKOMEHAYETCS Ucnonb3oBaTh knevma tuna My-6 nnm My-8 no NOCT 2930.

7.3.9 CeapKy npu MNOMOLU COEOVHUTENbHbLIX AeTanen C 3aknagHbiMUM  3feKTpoHarpeBaTenbHbIMU
3rieMeHTaMn NPUMEHSIIOT OJ1 COeAMHEeHUs nnacTtmaccoBbix Tpy6 anametpom ot 20 go 500 mm ¢ nobor TonWwmUHOM
CTEHKM, a TakKe ANs NpMBapku K Tpybonposoay ceanoBbiX OTBOLOB.

Csapky MydTamu € 3aKknagHbIMU HarpeBaTensiMm pekoMeHayeTcs Npou3BoanTb AnNs:

- COeQUHEHNsT ANNHHOMEPHbLIX TPYO;

- COeOUHEHNsI TPYO C TOMLWMUHOWM CTEHKN MEHee 5 MM;

- peMoHTa TpybonpoBoaa B CTECHEHHbIX YCITOBUSAX.

Ceapky TpybonpoBOoAOB C NPUMEHEHWEM COeAMHUTENbHLIX AeTanen ¢ 3aknagHbiMyW HarpesaTensimMu
Npon3BOAAT NpU TEMMNEpAType OKpy>KakoLLero Bo3ayxa He Huxke MuHyc 5°C 1 He Bbiwe +35°C.

B cnyyasix HeobXxoAMMOCTU NPOBEAEHUSI CBApKM NpW ApYyrMx TemnepaTypax Bo3gyxa paboTbl BbIMOSHSIOT B
YKpbITMAX (manatku, wartpbl U T.N.) ¢ obecnevyeHvem noforpeBa 30HbI cBapku. MecTo cBapku 3awmarT oT
BO34eNCTBUS BNaru, necka, nbinm v T.n0.

7.3.10 TexHomornyeckuii NpoLecc CoeamHeHust Tpyd ¢ MOMOLLBbI MyddT C 3aknagHblMU HarpeBaTensmu
BKITIOYaET:

- MOAroTOBKY KOHLIOB TpyD - OuMCTKa OT 3arpsi3HeHus, pa3meTka, MexaHudeckass obpaboTka (LukneBka)
CBapuBaeMbIX MOBEPXHOCTEN M obedxupmaHne mnx. O6LWasa OnnHa ounLiaeMbiX KOHUOB Tpy6 gormkHa ObiTb He
MeHbLUe 1,5 ANWHBI TPUMEHSEeMbIX 451 CBApKy MydoT;

- cbopky cTbika (YCTaHOBKa W 3aKpensieHne KOHLOB CBapuBaeMbiX TpyO B 3axumax LIEHTPUPYHOLLEro
npucnocobneHns ¢ o4HOBPEMEHHON NocaaKkon MydThl);

- NMOAKIYEHME K CBAPOYHOMY annapary;

- CBapKy (3agaHune nporpamMMbl NpoLecca CBapku, HarpeB, OXNaxaeHne CoeanHEHUs1) No PUCYHKY 6.

Mepen MexaHnyeckon obpabOTKOM Ha KOHLbI CBapuBaeMblX Tpy6 Ha AnuHy 1/2 AnuHbl MyddTbl HAHOCHAT
MeTKU rmyOuHbl nocagkm MydTbl Ans 0603Ha4YeHUs 30HbI 06paboTKK.

MexaHnyeckasi obpaboTka KOHLOB TpyD 3aknioyaeTcs B CHATMM C MOBEPXHOCTU pPa3MEYeHHOro KOHLA
TpyObl cnos matepuana TonwuHon 0,1-0,2 MM, a Takke ydaneHuy 3ayceHueB. 3as3op Mexay CBapuBaembiMU
NMOBEPXHOCTAMM TPyObl 1 pacTpybHONM AeTanu He JormKeH npesbiwartb 0,3 MM.

CeapuBaeMble NMoOBEpPXHOCTM Tpyb nocne mexaHudeckon o6paboTkm N MydThl TWATENbHO 06e3KMpUBatOT
nyTem NpPOTUPKKM cneunansHO PEKOMEHAO0BAaHHBIMW AN 3TUX Lienen cocTaBamu.
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"Puc. 6. CBapka Tpyb MydToM ¢ 3aknagHbiM HarpepaTtenem"

Myd)TbI C 3aKnagHbiM1 HarpeBatenamMmun, nocrtasiidemMble U3rotoBUTenemM B I/IHD,VIBI/ILI,yaJ'II:HOVI repmequHoﬂ

ynakoBKe, BCKprBaeMOVI HenocpeaCTBeEHHO nepen CGOpKOVI, 0663)KI/IpI/|BaHl/I}O He noagBepratoT.

7.3.11 Jdonyck nepneHanKynspHOCTU TOPLOB TPyO M MakcMMarbHbIA 3a30p MeXay HUMWU MpuBedeHbl B

Tabnmuax 3 u 4 (pucyHok 7).
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PucyHox 7 — YCTaHOBKA 3a30pa npu CThl

"Puc. 7. YcTtaHoBKa 3a3opa npu CTbIKOBKe Tpy6"

Honyck nepneHANKYNSPHOCTU TOPLOB TPy6

B MmmmmmMmeTpax

HapyXHE IMaMeTp 20 32 40 63 90 110 125 160 200

a 2 2 2 3 4 5 6 7 8

MakcumManbHbIM ONYCTUMbINA 3a30p MeXAy ABYyMSA Tpy6amu

B MummmmmmMmeTpax

HapyXHEM IMaMeTp 20 32 40 63 90 110 125 160 200
e * * * 7 9 11 13 16 20
* BO BHYTPEHHeN nojioctu mMybr mmamerpammu 20, 32, 40 MM [OpPenyCcMOTPEH
TEXHOJIOTMYECKUNM LEeHTPAJIbHEM OYypTMK IJiS ylopa KOHIIOB CBapMBaeMblXx TpyO.

7.3.12 Npouecc cOopKn BKIKOYAET:

Tabnuua 3

Tabnuua 4




- HageBaHWe MydTbl Ha KOHel, nepBon TpyObl 4O COBMELLEHUS TOPUOB MydpTbl 1 TPyObl, 3akpenneHue
KOHLa TpyObl B 3@XMMe MOHTaXHOro NpucrnocobneHns;

- YCTaHOBKY B ynop B TOpeL, nepBor TpyObl KOHLA BTOPOW TPyObl U 3aKpenneHne B 3aXMMe MOHTaXHOro
npucnocobneHus;

- HagBwXeHne MydTbl Ha KOHeL, BTOPO TpyObl Ha 1/2 AnvHbl MydThl 4O ynopa B 3aXnMe npucnocobneHms
U 00 METKM, HAHECEHHOW Ha Tpyoy;

- MOOKIOYEHNE K Knemmam mMydTbl TOKONOABOAALMX NMPOBOAOB OT CBApPOYHOro annaparTa.

Bo u3bexaHne noBpexgeHus 3aknagHbiXx HarpeBaTtenew (MPOBOJSIOYHbBIX 3MEKTpocnupanen) HageBaHue
MycpTbl Ha KOHel TpyObl unu BBedeHMe KoHua Tpybbl B MydTy MPOM3BOAAT C OCTOPOXHOCTbIO 6e3 GonbLumx
YCUIMUIA, NEPEKOCOB U MPOKPYYNBAHUS.

CobpaHHble TpyObl yknagpiBaloT NPAMONMHENHO 6e3 n3rnba u NpoBUCaAHUS, KNeMMbl TOKONoasoga MydThl
pacrnonaraloT ¢ BO3MOXHOCTbIO CBOGOAHOrO o6cnyxuBaHus. MapaMeTpbl PeXMMOB CBapkv yCTaHaBMMBalOT Ha
CBapo4yHOM annapare B 3aBUCMMOCTU OT copTameHTa MydTbl UMM CHUTLIBAIOT CO LUTPUXOBOrO Koga ¢ MydTbl unu
MarHUTHOW KapTOYKM NPY NMOMOLLM AaT4MKa B 3aBMCUMOCTU OT BUAA MCMNONb3yeMbIX MydT 1 CBApOYHbIX annapaTos.
Mocne BkntoYeHMs annapaTa NpoLecc CBapKuM NPOXOAUT B aBTOMaTUYECKOM pexvMe.

Mocne 3aBeplueHMs HarpeBa CBapHOe CoeaMHEHWEe MOXHO nepemellatb He paHee, Yem 4vepe3 20 MuH
oxXnaxgeHwusl.

7.3.13 TlpuBapky k Tpybam ceanoBbix OTBOAOB (pUCyHOK 8) Mpou3BoAAT B criedytoLlen
nocnenoBaTenbHOCTU:

- pa3meyvaroT MecTo NpmMBapKu OTBOAA Ha Tpybe;

- MOBEPXHOCTb TPyObl B MECTe NpMBapKkn 0TBOAA 3a4MLLAIOT, a 3aTem 06e3XnpMBaloT;

- npvBapvBaeMyld MNOBEPXHOCTb OTBOAA, €CMM OH MOCTaBMSETCH W3roTOBUTENIEM B TEPMETUYHON
WHOVBUOYanbHOW ynakoBke, BCKpbIBAEMOW HeNocpeaCcTBEHHO nepef cbopkon, 06e3xknpmBaHuio He NoaBepraroT;

- OTBOZA YCTaHaBNMBAOT Ha TPYOy M NPUKPENMSIOT K HEW C MOMOLLbI MEXaHUYECKOTO 3aXNMa;

- NOAKIOYAIOT K KOHTAKTHbLIM KIeMMaM TOKOMpPOBOAA CBapOYHble MPOBOAA Y NPOU3BOAAT CBAapKY.

Mocne oxnaxgeHus 4vepe3 naTpybok MpUBapeHHOro OTBOA4A MPOW3BOAAT CBEPIOBKY (dbpe3epoBaHue)
CTeHKM TPyObl ANs COeANHEHNS1 BHYTPEHHUX NONoCcTen oTBoAa U TPyObI.
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a — OTBO4 C CeanOBLIM HarpeeaTeneMm; 6 — 0TBOS, C KONb-
LEBLIM HArpeBaTenem;
1 — 1py6a; 2 — MeTKH NocaaKy OTBOAOE 1 MEXaHWYECKOW
0bpaboTkt NoBepxHOCTK TPYDOLI; 3 — oTBOLN,; 4 — 3aKnan-
HOW HarpeBaTens; 5 — NoNyxoMyT; 6 — BUHTBI KPENNeHus;
F — HanpaeneHme ycwnua cxatua oTeoaa npy cbopke v
CcBapKe

PucyHox 8 — Csapxka Cennosbix OTBOAOB C 3aK-
nagHeiMK HarpeeatensmMm ¢ Tpybon

"Puc. 8. CBapka cefioBbIX OTBOAOB C 3aKnagHbIMK HarpeeaTensmu ¢ Tpyoon

7.3.14 KoHTpomnb KayecTBa CBapHbIX COEAMHEHWUN BLINOMHAETCA B COOTBETCTBMM C HOPMAaTUBHON
OOKyMeHTaumen. [1na oueHkM kadecTBa CBapPHbIX COEOUHEHWN, BbIMOMHEHHbIX NPU NMOMOLM MydT U OTBOLOB C
3aKknagHbIMn HarpeeaTensmMum, MyqpToBble COEAMHEHUS UCMBITLIBAKOTCA Ha CNIOLWMBAHNE, a ceasioBble OTBOAbI - HA
paspbiB

7.3.15 Tpybbl 13 HecBapHbIX NONMMEPHbLIX MaTepuarnoB, B TOM 4YuCre CTekno- u 6asansTonnacTukoBble,
CKrenBatoTcs Mexay cobow U ¢ hacoOHHbIMW YacTAMU BHaxXIEeCT.

7.3.16 CkneuBaeMble MOBEPXHOCTU [OMKHbI MPOXOAWUTbL CrEeELManibHyl0 MeXaHuUdeckylo 00paboTky,
006e3XnpnBaTbCs, NOKPLIBATLCS KIEeM.

7.3.17 CocTaB krnes unv ero Mapka AOJPKHbI COOTBETCTBOBaTL MaTepuany Tpybonposoaa.

7.3.18 KoHdpurypauma u pasmepbl KreeBblX COeOUHEHWUA [OMKHbl BbIMOMHATLCA NO  cneunanbHbIM
pernameHTam C y4eToM MCMoNib3yeMblx TpyD, cpoka criy)kbbl M TEXHONOMMM BbINOSHEHUS MOHTaXHbIX paboT.

7.3.19 B pernameHTe AOSMKHa yKasblBaTbCA TEXHOMOMMSA CKMEMBaHWSA, BKOYaloWas TEXHOSormyeckue
npoLecchbl NOArOTOBKM MOBEPXHOCTU, a NpU HEOOXOAMMOCTU MPUrOTOBIIEHME CaMOro Knesi, CO6CTBEHHO Camoro
npouecca CKremBaHus, BpeMS A0 UCMbITaHUSA COEANHEHUS C YKa3aHNEM HEOOXOAMMbIX NapaMeTpoB.

7.4 CoeavHeHune Tpyb Ha MeTannMyeckux COeAMHUTENbHbIX AeTansix

Tpy6bl 13 NONMMEPHBIX MaTepManos, HE COEAMHSIIOLLMECS C NMOMOLLBIO CBapKM UMK CKMNeuBaHus, cnegyet
COeMHATbL Mexay cobon U ¢ CoeanHUTENbHLIMU AeTansMu ¢ NOMOLLbI0 MeTannMyeckux pe3bboBbIX COeANHEHUN C
OBXMMHBIMM KONbLAMN, MyddTaMu NN Ha HaKUOHbIX rankax.

7.5 MoHTax BHYTPEHHUX ceTel Bogonposoaa



7.5.1 MoHTax BHYTPEHHMX CUCTEM BOOOCHAOXeHWs crnegyeT Npou3BOAUTL B COOTBETCTBUM C MPOEKTOM
npounssoacTBa paboT U TEXHOMOMMYECKUX KapT, NMPU MOMOXWUTENbHOW TemnepaTtype ¢ cobniogeHnem TpeboBaHui
CHuIT 3.05-01.

7.5.2 MoHTax TpybonpoBodoB crieayeT BbINOMHATL NOCIE OKOHYaHUSA ra3o- U 3MeKTPOCBapOYHbIX paboT.

7.5.3 Ipn MOHTaxe criegyeT NPUMEHSTb, Kak MpaBuIio, YKPYNHEHHbIE y3rbl TPyOONpoBOAOB.

7.5.4 Pe3bboBble coeanHeHust TpyO M coeavHUTENbHbLIX AeTanen crnegyeT BbINOMHATbL BPYYHYH UIU C
NCMNOSb30BaHUEM KITHOYEN C PErynmpyemMbiM MOMEHTOM.

7.6 MOHTaX BHYTPEHHEeN KaHanmM3aunn n BOAOCTOKOB

7.6.1 MOHTax BHYTPEHHMX CeTeln KaHanM3aumm n BOAOCTOKOB MOXET BbINOMHATLCS KakK C MCMONb30BaHNEM
OTAenbHbIX TPYD M CoeanMHUTENbHbIX AeTanen ¢ KpenneHmem MUx no MecTy, Tak U C UCMOMNb30BaHNEM YKPYMHEHHbIX
y3M0B, B TOM 4YMUCME U CMOHTUPOBAHHLIX B CAaHUTAPHO-TEXHWYECKUX KabWHax, C COMpshKEeHUWEM CTOSKOB KabwH
MEXITaXXHbIMW BCTaBkamn. MoHTax TpybonpoBodoB criegyeT BeCTU Mo cxemMe "CHu3y BBepx".

7.6.2 MNpwn cbopke pacTpyBHbIX COEAUHEHUIN C YNNOTHUTENMbHBLIMW KONbLaMMW BbINOMHATCA cnegyoLme
onepauuu:

- OYMCTKA OT 3arpsi3HEeHWs1 HapY>XHOM MOBEPXHOCTWU MafKoro KoHua getanu unu Tpybbl U BHYTpeHHen
NMOBEPXHOCTU pacTpyba;

- OYMCTKA YNIOTHUTENBHOTO KofbLia OT rpsi3v U Macer;

- yKNagka ynnoTHUTENBHOTO KofbLa B Xernobok pactpyba;

- CMaska rnagkoro KoHua TpyObl unu coeguHWUTENbHOM AeTanv U YMNOTHUTENbHOIMo KofbLa MbIIbHBIM
pacTBOpPOM, MULEPMHOM UMM UX CMECBIO (MPUMEHATb ANA CMasku CONWAON WM ApYyrve aHamnornyHble CMasku
3anpeLyaercs);

- BBeAdEHWe rnagkoro koHua B pacTpyb 0o MeTkn ¢ obssaTenbHOM NpOBEpPKON kadecTBa COOpKM nyTem
cobpaHHbIX AeTanen OTHOCUTENbHO APYr Apyra Ha yron o 45° ¢ BO3BpalleHWEM B MOHTaXHOE MOMOXeHMe
BPYYHYHO.

7.6.3 3akpenneHne XOMyTOB OMOP Ha CTOsKaX W OTBOAALLMX Tpybonposodax creayet NnpousBoauTb nocne
COeMHEHUS UX C CaHUTapHbIMK NpMGopamMKn B MPOEKTHOM MOMNOXEHWN.

7.7 MoHTax noa3eMHbIX ceTel BOOOCHabXeHNst U kaHanusaumnm u3 nonmmepHbix Tpyo.

7.7.1 Tpoknagky ceTen BOOOCHAOXEHUS W KaHanu3auuMu crnegyeT BbIMOMHATL B COOTBETCTBUM C
TpeboBaHuamu CHul 3.01.01.

7.7.2 lWvpuHa TpaHwen no AHy OOSPKHa ObiTb He MeHee yem Ha 40 cm Gomnblue HapyXHOro AnameTpa
TpybonpoBoga. [lpy nNOTHbIX M TBEpPAbIX [PyHTax Ha [He TpaHweu nepeqn yknagkon Tpyb cregyet
npegycmaTtpuBaTtb NOCTEMb M3 Necka TonwmHon He meHee 10 cm.

Mpu yknagke ANMHHOMEPHbLIX TPYO M pbiTbe TpaHLWen Y3K0o3axBaTHbIM LiEMHbIM 3KCKaBaTOPOM LUMpMHA
TpaHLen MOXeT ObITb YMEHbLUEHa.

7.7.3 MoHTax TpybonpoBoaoB credyeT BbIMOMHATL: C pacTpyOHbIMU COeaNHEHUSIMU Ha AHEe TpaHLwew; C
HepasbeMHbIMU COeQNHEHUSMU, Kak NpaBuno, Ha bposke TpaHLew.

7.7.4 Tpun 3acbinke TpybonpoBodoB Haf Bepxom TpybObl 0b6s3aTensbHO YCTPOWCTBO 3aLUTHOMO Crios w3
necyaHoro UNM MSArKOro MeCTHOrO rpyHTa TonwmHon He meHee 30 cMm, He cogepXalero TBepAblX BKIIOYEHUN
(webHsa, kamHen, kvpnuden wun  T.4.). [llogbuBka rpyHTOM TpyboOMnpoBOAa  NPOM3BOOUTCS  PYYHBLIM
HEMEXaHU3MPOBaHHLIM MHCTPYMEHTOM. YNINOTHEHME FPYHTa B Nasyxax MeXay CTEHKOM TpaHweun u Tpybon, a Takke
BCEro 3alLMTHOro Crosi crnefyet NpoBOAUTbL PYYHOW MeXaHW4YecKon TpamOOBKOM A0 AOCTWMKEHUst kodddpumumneHTa
YNAOTHEHUS, YCTAHOBIIEHHOINO MPOEKTOM. YMNMOTHEHME MEepBOro 3alMTHOro cros  TonwmHonm 10 cwm
HenocpeAcTBEHHO Haa TpyOONPOBOAOM NPOM3BOAAT PYYHBIM UHCTPYMEHTOM.

7.7.5 PacTpyGHble coeguHEHNsT HAanoOpHbIX TPYD BLIMOSHAOT MO CeayloLLet TEXHOOMMN; O4YMCTKa OT rpsiau
W Macen rnagkoro koHua TpyObl; HaHeCeHre Ha rmagKkoM KoHue TpyObl MeTkn, 0603HavatoLen rnybrHy HagBuraHus
KoHUa TpyObl B pacTpyb; nomeLLeHne ynnoTHUTENBHOMO KomnbLa B Na3 pactpyba; cMaska rnagkoro KoHua Tpyobl 1
YNAOTHUTENBHOIO KonbLa (MMMUEPUMHOBBIN MU MbIfIbHBIV PACTBOP); HaABUraHue rmagkoro KoHua Tpybel B pactpyd
0o MeTkn. Ha koHuax Tpy6 gomkHa ObiTb dhacka nog yrnom 15°, BbINONHEHHas B 3aBOACKMX YCMOBUSIX UMW Ha
MecTe MoHTaxa. CBopky pacTpybHbIX coeduvHeHu gnametpom o 110 MM OCyLLecTBRSAT BPYyYHYO, Ans Tpyo
fonbLuero guameTpa MCNOmMb3YIOT HATSXKHblE MOHTaXHble npucnocobneHust. MNpaBunbHOCTb COOPKN COEAMHEHUS 1
YCTaHOBKM YMIOTHUTENLHOIO KoMbLa NpoBeEpPSeTCs LWynom TonwmHon 0,5 mm.

7.7.6 COopKy pacTpyOHbIX COeQUHEHUI crieqyeT MPOM3BOAMTL MpU TeMMepaType HapPYXXHOro BO3gyxa He
HVKe Hyns. YNNOTHUTENbHbIE KOMbLia A0 Havyana MOoHTaxa OOJMKHbI HAXOAUTBLCSA B TEMMOM NOMELLEHUN.

7.7.7 Tpun 3acbinke Nasyx U yCTPOMCTBE 3aLUTHOMO CrOs FpyHTa coeauHeHus TpybonpoBOOOB OCTaBNSAT
HesacbIMaHHbIMX 4O NPOBEeAEHUS NpeaBapUTENbHbIX UCTIBITAHWMI HA TEPMETUYHOCTb. 3acbinKy nasyx v ynioTHeHWe
rpyHTa B NpusiMkax Npou3BOAsT C UCTIONb30BaHMEM MEXaHNYEeCKUX TPaMOOBOK.

7.7.8 MoHTax y3noB B Kofoduax npouM3BOOAT OAHOBPEMEHHO C MNpOKnagkonm TpybonposoAa.
MpucoeanHeHne TpybonNpoBOAOB K dhnaHLaM, 3anopHOW 1 perynupyoLwen apmaTtype npou3BogsaT nepeq 3achInkou
TpybonpoBoaa 3aluMTHbIM Cnoem rpyHTa, 6e3 3aTsxkkm 6ontoB. OkoHYaTenbHas 3aTshkka 6ONTOBbIX COEAMHEHUN
BbINOMHAETCA HENOCPEACTBEHHO Nepes rmapaBnmnyecknm UCMbITaHNEM CUCTEMbI.



8. UcnbiTaHmne 1 caavya TpyGONpPOBOAORB B 3KCMJlyaTaLuio

8.1 CornacHo CHuI1 3.05.04 HanopHbie 1 Ge3HanopHble TpybonpoBoAbl BOAOCHAOXKEHNS] 1 KaHanM3auum
UCMbITBIBAOT Ha MPOYHOCTb M MMOTHOCTb (FEPMETUYHOCTb) MMAPaBINYECKAM WAM MHEBMATUYECKMM CMOCOGOM
OBaxabl (NpeaBapuTenbHOE Y OKOHYaTENbHOE).

8.2 TlpepBaputenbHoe ucnbiTatenbHoe (M36bITOYHOE) rMApaBnMyeckoe AdasrneHve Npu UCMbITaHMKU Ha
NPOYHOCTb, BbLIMOMHAEMOE OO0 3acbifNKM TpaHWeW W YCTaHOBKM apmaTtypbl (TMAPAHTOB, MpeOoXpaHUTENbHbIX
KnanaHoB, BaHTY30B), AO/MKHO OblTb paBHO pacyeTHOMY paboyeMy AaBneHuto, YMHOXEHHOMY Ha KOaddUUMEHT
1,5.

8.3 OkoHuaTenbHoe uchbITaTenbHOe TrMApPaBNMYECKoe [JdaBfeHue Mpu WUCMbITaHUAX Ha NOTHOCTb,
BbIMOSHAEMbIX MOCMNE 3acbIMKy TpaHLIEN U 3aBeplueHns Bcex paboT Ha AaHHOM y4vacTke TpyGonposoga, HO A0
YCTaHOBKM TMAPAHTOB, MNPEeOOXPaHUTENbHbIX KMNanaHOB W BaHTY30B, BMECTO KOTOPbIX Ha BPEMS WUCMbITaHMS
yCTaHaBMUBAKT 3arnylwkn, [OO/MKHO ObiTb paBHO pacdeTHOMY paboveMy [aBMeHVIO, YMHOXEHHOMY Ha
KoacbdmumeHT 1,3.

8.4 [o npoBedeHWst WCMbITAaHWSI HaMoOpHbIX TPybonpoBoAoOB C pacTpybHbIMU COEOUHEHUAMU C
YNAOTHWUTENbHBIMM KOfMbLaMu Mo Topuam TpybonpoBoga v Ha oTBodax Heobxogumo ycTpavBaTb BPEMEHHbBIE UMK
NMOCTOSIHHbIE YMOPbI.

8.5 lNpeaBapuTensbHOe rMapaBnMyeckoe UcMblTaHMe HamnopHbIX TPyOONpoBOAOB crnegyeT Npou3BOAWTbL B
cnegyoLiemM nopsigke:

- Tpyb6onpoBog 3anonHUTL BOAOW U BbiaepXaTb 6e3 AaBneHus B TeveHune 2 y;

- B Tpybonposoae cosfaTtb UchbITaTeNbHOE AaBreHe U nogaepxmeath ero B TedeHue 0,5 y;

- MCNbITaTenbHOE AaBrieHe CHU3WUTb OO Pac4eTHOro U NPoOM3BECTN OCMOTP TpybGonposoaa.

Bbligepxka Tpybonposoaa nog pabouvm aaBneHneM npoussogutcs He meHee 0,5 u. Beuay gedopmaunm
obonoykm TpybonpoBoda HeobGXxoaMMO MopaepXmBaTtb B TpybonpoBode McnbiTaTenbHoe unu paboyee gaBneHue
noAKayvkon BoAbl 40 NOMHON cTabunmaaumm.

TpybonpoBog cunTaeTcs BblAepXKaBLWIMM NpeABapuUTENbHOE MApaBNMYecKoe WUCMbiTaHWe, ecnu nog
ucnblTatenbHbIM AaBleHMEM He OOHapyXeHO paspbiBOB TPYO unm CThIKOB U COeAMHUTENbHbLIX AeTanen, a nog
paboum gaBneHmem He 0GHapPYXEHO BUOUMbIX yTe4eK BoAbl.

8.6 OkoH4YaTenbHOe rMapaBnMyeckoe NCMbITaHNe Ha NNOTHOCTb MPOBOAUTCS B CriedyoLem nopsigke:

- B TpybonpoBoge cnegyeTr co3gaTb daBfieHWe, paBHOE pacyeTHOMY paboyvemy [OaBrAeHuo, WU
nogaepxueaTb ero 2 4; npy nageHumn gasnexus Ha 0,02 MlMNa npon3BoanTcst nogkayka Bopl;

- AaBneHue NogHMMaloT OO YPOBHS MUCMbITaTENbHOrO 3a nepuod He 6onee 10 MUMH M NOAOEPXKMBAIOT €ro B
TeyeHue 2 u.

TpybonpoBog, cuMTaeTcs BblAepKaBLUMM OKOHYaTENbHOE rMapaBnmMyeckoe UcnbiTaHne, ecnm dakrmyeckas
yTeyka BoAbl 13 TpybonpoBoaa nNpu UCNbITaTENbHOM AaBNEHWUM He NPEeBbILIAET 3Ha4YeHWIN, yka3aHHbIX B Tabnumue 5.

Tabnuua 5

OonycTumas yTeuka BoAbl Ha y4acTke TpyGonpoBoaa ANMHON 1 KM
NpU OKOHYaTeNbHbIX UCMbLITAHUAX HA FEPMETUYHOCTb

HapyXHE OMaMeTp JonycTumas yTeuka, J/MuH, IJasg TpyO
TpyD, MM
C HepasbeMHBIMM (CBApPHBMM, |C PAaCTPyOHEMM COEIMHEHMAMU
KJIEEBEIMM) COEIMHEHUSIMU Ha YIJIOTHUTEJIBHBEIX KOJIbIlax
63-75 0,2-0,24 0,3-0,5
90-110 0,26-0,28 0,6-0,7
125-140 0,35-0,38 0,9-0,95
160-180 0,42-0,6 1,05-1,2
200 0,56 1,4
250 0,7 1,55
280 0,8 1,6
315 0,85 1,7
355 0,9 1,8
400-450 1,1-0,5 1,95-2,1
500-560 1,1-1,15 2,2-2,3




630 1,2 2,4

710 1,3 2,55
800 1,35 2,70
900 1,45 2,90
1000 1,5 3,0
1200 1,6 3,0

8.7 I'vopaBnuyeckne UCMbITaHUSE CaMOTEYHbIX KaHarnu3auuoHHbIX CeTel BbIMOMHAIT nocne 3aBepLueHust
rMOopoun3onsiuMoHHbIX paboT B komoguax B fABa 3Tana: 0e3 konogueB (MpenBapuTeENnbHOE) M COBMECTHO C
Konoauamu (OKoH4aTenbHoe).

8.8 OkoHuaTenbHoOe wucnbiTaHMe TpybonpoBoda KaHanu3aumm COBMECTHO C KOMoAuaMy npounsBogdaT
cornacHo CHul1 3.05.04.

8.9 TlvppaBnuyeckne WCMbITAHUS CUCTEM W3 MONIMMEPHbIX MaTepuarnioB BHYTPEHHMX TpybonpoBoaos
NPoBOAAT NMPU MONOXUTENBHON TEMMepaType OKpyXatLlen cpedbl He paHee, YeM Yepe3 24 4 nocrne BbIMONHEHUs
nocrneaHero CBapHOro 1 KNeeBoro COeAMHEHMS!.

8.10 'opaBnM4eckne MUCNbITAHUSE CUCTEM BHYTPEHHUX BOOOCTOKOB OCYLLECTBASOT NyTEM 3arOfHEHUsST NX
BOJOW Ha BCIO BbICOTY CTOSIKOB. McnbiTaHMs MPOBOOAT NOCIE Hapy>XHOro ocMoTpa TpybonpoBodoOB U yCTpaHeHus
BUAMMbIX AedEKTOB. [MapaBnmMyeckoe ucnbliTaHWe CKIIeeHHbIX TPyOONpoBOOOB HAYMHAIT HE paHee, YeM vepes 24
4 rfocne BbIMNOSIHEHUSA NOocnegHero coeguHeHus. Cuctema BOOOCTOKOB CYUMTAETCS BblAepiKaBLUEN UCNbITaHWE, eCrn
no mcteyeHmm 20 MUH NOCMe ee HamnofHEeHUs NpU Hapy>XHOM OCMOTpe TPybOonpoBOA4OB HE OOHAPYXKEHO Teun Mnu
Opyrnx 4edeKkToB U ypoBEHb BOAbI B CTOSIKAX HE MOHM3UIICS.

8.11 T[lHeBmMaTMyeckme wucCMbITaHNS TPybOMPOBOOOB, BLIMOMHEHHbLIX W3 MOMMMEPHbIX MaTepuarnos,
NPon3BOaAT NPU Ha3eMHOM W HaA3eMHOW WX NPOKMadKke B Credylowux crnydasix: Temnepatypa OKpyXatoLero
Bo3gyxa Hwxke 0°C; npuMmeHeHue BOAbl HEAOMYCTUMO MO TEXHUYECKUM MpuUyYMHaM; BOda B HeobOXxoaumom Ansi
UCNbITAHWI KONNYECTBE OTCYTCTBYET.

Mopsgok MHEBMATUYECKUX MWCNbITaHWIA TPyOOMNPOBOAOB M3 MONMUMEPHLIX MaTepuanoB u TpeboBaHus
©e30nacHOCTM NpY UCTIbITAHUAX YCTaHaBNMBAKOTCS MPOEKTOM.

8.12 TlpepBaputenbHble U OKOHYATESIbHbIE WCMbITAHUA CaMOTEYHbIX KaHanM3auWOHHbIX ceTer u3 Tpyb
fonbloro AnameTpa [OMNyCKaeTcs NPOM3BOAUTE MHEBMATUMYECKUM crnocoboM. [lpegBaputenbHble MCNbITAHWSA
NPOBOAAT OO OKOHYATENbHOW 3aChINKM TpaHLWeun (CBapHble COeQUHEHUS TPYHTOM He 3acbinaloT). McnbitatensHoe
[aBrneHue cxaToro Bo3gyxa, pasHoe 0,05 Mlla, nogaepxmBatoT B TpybonpoBoae B TeueHne 15 muH. [pu atom
OCMaTpvBalOT CBapHble, KNeeBble W APYyrne CTblikM M BbISIBNSIOT HEMMAOTHOCTM MO 3BYKYy NpocayvBaroLLerocs
BO34yxa, MO My3blpsM, OOpasylLuMcss B MeCTax YTEeYKM BO3dyxa 4vepe3 CTbIKOBble COEAMHEHMWS, MOKPbITble
MbINIbHOW 3MYIbCUEN.

OkoH4YaTenbHble UCMbITAHNA MHEBMATUYECKMM CNOcOOOM NPOBOAAT MpPM YPOBHE TPYHTOBLIX BOA4 Hag
Tpybon B cepeamHe ucnbiTyemoro Tpybonposoaa MmeHee 2,5 M. OkoH4YaTENbHbIM MHEBMATUYECKUM WUCMbITAHUAM
noaeepratoT ydactkm gnuHon 20-100 m, npu 3TOM nepenag mexay Haubornee BbICOKOW WU HU3KOW ToOuvKamu
TpybonpoBoda He JormkeH npesbiwaTh 2,5 M. NMHeBMaTUYECKME UCMbITaHUSI NPOBOAAT Yepe3 48 4 nocrne 3achinku
TpybonpoBoga. VcnbiTaTenbHoe n3bbITOYHOE AaBreHMe CKaToro Bo3ayxa ykaszaHo B Tabnuue 6.

Tabnuua 6

UcnbiTaTenbHOe AaBneHue cxaTtoro BOo3ayxXa npu nHeBMaTU4eCKOM
UCNbITAHUN CaMOTEe4YHbIX KaHalTUM3aulNOHHbIX pr60|1pOBO,C|,OB

YpOBEHD VlcneiTraTennbHOe pamJjeHue, Mlla [lepenan naBJieHUdA,
TPYHTOBHX BOI h p-p_i, Mla
OT OCHu M3OEITOYHOE KOHeuHoe pl
Tpybonporona, M HadaJlbHOE P
h=20 0,01 0,007 0,003
0 <h<Q0,5 0,0155 0,0124 0,0031
0,5 < h<1 0,021 0,0177 0,0033
1 <h<1,5 0,0265 0,0231 0,0034




1,5 < h <2 0,032 0,0284 0,0036

2 <h<2,5 0,0375 0,0338 0,0037

8.13 Tlpuemky B akchnyaTauuio TpyOOnNpoBoAOB HeEOOXOOUMO MPOBOAWTbL, PYKOBOACTBYSICb OCHOBHbLIMU
nonoxeHnsamm CHwull 3.01.04, a takke CHull 3.05.04. MNpu ucnbiTaHnM TpybOMpPOBOOOB BOOOCHAOXKEHUS U
HaMoOpHOW KaHanu3aumm u cgade nx B IKCnnyataumio A0IMKHbI COCTaBNATHCSA:

- aKTbl Ha CKpbITble paboTkl (MO OCHOBaHWIO, ONOpPaM M CTPOUTENbHBIM KOHCTPYKLMAM Ha Tpybonposoaax v
T4.);

- aKTbl HAPY>KHOrO OCMOTpa TPyOONPOBOAOB U 3NEMEHTOB (Y3N0B, KONOAUEB U T.4.);

- aKTbl UCNbITAHUIN HA NPOYHOCTb U NNOTHOCTbL TPYOONPOBOAOB;

- aKTbl HA MPOMbIBKY 1 Ae3MH(EKLMI0 BOOONPOBOAOB;

- YCTaHOBMEHUE COOTBETCTBUS BbINONHEHHbIX paboT NpoekKTy;

- aKTbl BXOAHOIO KOHTPOSSI KayecTBa TpyO M coeanHUTENbHBLIX AeTanen.

8.14 Kpome npueMku CKpbITbiX paboT M MPOBEPKM aKTOB WCMbITaHUA TpybonpoBOAOB Ha MIOTHOCTb U
Hapy)XHOro ocMoTpa, npuemka 6e3HanopHbIX TPyOONPOBOAOB [OIPKHA  COMPOBOXOAATbCS  MPOBEPKON
NPSAMOSNIMHENHOCTU, a TakKe MHCTPYMEHTanbHOW NPOBEPKON NIOTKOB B KONoALax.

Mpu nprvemke BHYTPEHHMX BOAOMPOBOAOB AOMOSHUTENBHO MNPOM3BOAUTCSA MpPOBEpPKa MNacnopToB WU
cepTndUKaToOB Ha NONMMepPHbIE TPyDbl, cCoeanHUTENbHBIE AeTanu U apmarypy.

9. TexHMKa 6e3onacHOCTH npUu MOHTaXxe pr6 U3 NOJIMMEpPHbLIX MaTepuanoB

9.1 Obwue TpeboBaHus TexHukn GesonacHocTu ykasaHbl B CHuI 1ll-4, kpome Toro, cnegyet BbINOMHATb
TpeboBaHWs HacTosILero pasaena.

9.2 HeobxogMmo nNpoOBOAMTL OCMOTP W KOHTPOSib CBApOYHOrO 00OpydOBaHUS, a Takke M3onauum
3MNEKTPONPOBOAOK, paboTbl YCTPOWCTB ANS MexaHudeckoh o6bpaboTkum KOHLUOB W TopuoB Tpyb. PesynbraTthl
NPOBEPKN AOIMKHBbI COOTBETCTBOBATbL MACMOPTHLIM AaHHBIM HAa 0bopyaoBaHue.

9.3 TexHuyeckum OCMOTp criedyeT NpoM3BOAUTBH HE pexe, YeM OOWH pa3 B MeCsl C perucrpaumen
pe3ynbTaToB NPOBEPKM B XXypHare npoussogcTea pabor.

9.4 3HaveHns1 MapamMeTpOB PEXNMOB CBapKM AOMMKHbI OTBEYaTb TPeBOoBaHMAM TEXHOMOMMYECKNX HOPM AN
KaXkgoro BMaa nonumepa.

9.5 K npon3BoACTBY CBapOYHO-MOHTaXHbIX paboT npu cTpouTenscTBe TpybGOMpPOBOAOB U3 MOMMMEPHbIX
MaTepuanoB OOMYCKAaKTCA CBapLUMKWU, MpoLlledllne TeopeTnyeckoe U npakTtudeckoe obydeHve no cneumansHom
nporpaMme 1 cBapuBLLME KOHTPOMbHbIE CThIK/ MO CReLmManbHOW nporpamMmme.

9.6 TpybObl B NpoLiecce XpaHEHMST U1 MOHTa)a He BbIOENSOT B OKPY)XaloLLyo cpeay TOKCUYHbIX BELLECTB U
He OKasblBaloT BIIUSHUS HA OpraHn3M YesioBeka npu HeMmocpeacTBEHHOM KOHTakTe. PaboTa ¢ Tpybamu He TpebyeT
0co6bIx Mep 6e30nacHoOCTU.

9.7 Tpn pabote c Tpybamm cnegyet cobniogatb npaBuia noxapHon 6e3onacHocTn. B cnydae
BO3HMKHOBEHMS MOXapa W 3aropaHusa TpybO mx cnegyeT TywuTb NoObiMM cpefcTBamu noxapoTtyweHus. [Mpu
TYLLEHWM OMHs OT 3aropaHnsi Tpyd B CKNafCKUX NOMELLEHUAX CregyeT NPUMEHATL NPOTUBOra3bl C hMsTPOM Mapku
"B" unn puneTpyrowme npoTmBorasbi.

9.8 mapaBnuyeckme M MHEBMAaTUYECKME WCMbITaHUSA TPyOOMPOBOAOB CrneayeT MpouM3BOAWTb MOCMe WX
HaOEeXHOro 3aKpeneHns n yCTpoNCcTBa YNOPORB MO UX KOHLAM M Ha NOBOPOTax.

9.9 Tlpn MOHTaXe W wUCMbITaHUAX TPyOONPOBOOOB 3amnpeLllaeTcs MNPUCIIOHATb K HUM FEeCTHUUbl U1
CTPEMSIHKKN, X0AnUTb Mo Tpybonposoay. 3anpeLuaeTca 06CTykmMBaTh TpyObl MOMOTKOM UK OTTAMMBaTbL MX OT CTEHOK
TpaHLIen Unn CTPOUTESNBHBLIX KOHCTPYKLINIA.

10. TpaHcnopTUpPOBaHMe U XpaHeHUe TPyO U3 NoNIMMepHbIX MaTepuanos

10.1 TlonumepHble TpyObl M COeAMHUTENbHbIE AeTanuM MOryT TpaHCMOPTUPOBATbCS foObIM BUOOM
TpaHcnopTa B COOTBETCTBUM C MpaBuriaMn NEpPEBO3KN MPY30B, TEXHUHECKUMW YCITOBUSIMM MOTPY3KU U KpenseHus
rpy3oB, AENCTBYIOLMMW Ha AHHOM BUAE TPaHCMNopTa, U TeXHUYEeCKMMM TpeboBaHMAMU NOCTaBLUMKa NPU YCroBun
obecrnedyeHns Mep MO NpPeaynpexgeHuio MexaHW4Yeckux noBpexaeHun rpy3a. Bce pabotbl, cBA3aHHble C
TPaHCMOPTUPOBKON, CcrnegyeT MpoBOAWUTbL MPU TeMnepaType OKPYyXalowero BO3dyXa He HWKe YyKaszaHHOW B
COOTBETCTBYIOLLUX HOPMaTUBHbBIX AOKYMEHTaX.



10.2 TpyObl M3 NONMMEPHbBIX MaTepManoB PeKOMEeHAYeTCs XpaHUTb U NePEeBO3UTb HAMOTaHHbIMU B OyXThbl
WNM Ha KaTylkKW, OTAENbHbIMM YNakoBKaMuW B MNaykyM WnM oOTdenbHbiMM Tpybamu 6Gonblioro auamerpa B
COOTBETCTBUM C HOPMATUBHbBIMWN AOKYMEHTaMUN Ha UX U3rOTOBIEHME.

10.3 lNMpu norpyske 1 pasrpy3ke Tpyb u getanen, ocobeHHO nNpu oTpULaTeNbHbLIX TeMNepaTypax Bo3gyxa u
TemnepaTypax, Onm3kux K Hymno, HeobxoaMMo cobnoaaTe OCTOPOXHOCTL ANA UCKITKYEHNS YOAPOB N MEXaHNYECKMX
NoBPEXOEHWN.

10.4 Tpn xpaHeHun TpyO Ha cknagax OOIMKHbI COOMOAATbLCHA YCMOBWS, YKasaHHble B HOPMAaTUBHbIX
[OKyMeHTax, Nnpu 3TOM BbicoTa WwTabens Tpyd He JormkHa NpeBbIwaTh 3 M.

XpaHeHue Tpyb, HaMOTaHHbIX Ha KaTyLLKWU, AOMYCKAETCS TONbKO B BEPTUKANIbHOM MOMOXEHUW.

XpaHeHue coegnHUTEnNbHbIX AeTanen A0MMKHO OCYLLEeCTBAATLCSA TONbKO B YNaKOBaHHOM BUAE.

Heobxogumo obGecneunTb COXpaHHOCTb Tpyd U COeOUHUTENbHbIX AeTanen OoT  MexaHUYEeCKUX
nospexaeHun, gedopmaunn, nonagaHMs Ha HUX HedTEeNpOOYKTOB W XKMPOB, 3aCOPEHUs BHYTPEHHUX
NOBEPXHOCTEN, OBIy4YEHNS1 COMHEYHBIMM NTydamu.

10.5 B nepvog MOHTaxa CPOK XpaHeHusi TpyO M getanen Ha CTPOUTENbHOWM Mnowlagke AOrmKeH ObiTb
MUHUMATbHBIM.

MpunoxeHne A
Knaccudmkaumsa Tpy6 ns nonmmepHbIX MaTepuanoB

[Ona HanopHbix TpyO AeWCTBYKOLME HOPMATUBHbIE LOOKYMEHTbl YCTaHABMUBAKT COOTHOLUEHUE MEXAY
HapYyXHbIM AMAMETPOM M TOJLLUMHON CTEHKU TPyD B 3aBMCMMOCTU OT MakcumarnbHoro paboyero gasnenus: 0,25;
0,32; 0,4; 0,6; 1; 1,6; 2; 2,5 MINa no popmyne

P = , (A.1)
D - s
H
roe P - MakcuMajibHoe pabouee maBjeHume (MOP), Mla;
D - HapyXHBM IMaMeTp TpyOonpoBOoHa, M;
S — TOJIMHA CTeHKM TpybonpoBona, M;
(curMa) - pacueTHas IPOYHOCTbL M3 YCJIOBMA IJIMTEJILHOM NpouHOoCTH, MIla.

B npuHaTOM B HacTosilee BpeMsi MeXAyHapoAHOW Knaccudukauum MapkupoBka Tpyo npousBoguTcs no
cepusM "S" n ctaHgapTHOMy oTHoLeHMo "SDR", 3HaueHus KOTopbIX onpeaensaTcs no opmynam:

SDR - 1 D

S = ————; SDR = ——. (A.2, A.3)
2 s

MakcumansHoe pabodee gaBneHune ceasaHo ¢ "S" 1 "SDR" oTHolLeHnem

2MRS
P =—— (A.4)
c(SDR - 1)
roe MRS - MmMHMMAaJIbHad IOJAMUTEJIbHasA NPOoYHOCTh, MIla;
C - KO30OmMLUMeHT 3amnaca MNPOYHOCTM, yCTaHaBJIMBAETCA IJIA KaXIoTr'o BuUIa

MaTepMrasia M OOJIXEH INIPUMBOIMTBCA B COOTBETCTBYKIMX CBOIax IpaBWUII.

KaHanunsaunoHHble TpyGbl NoapasaensaTcs Ha Krnacchl Mo KomnbLeBol xecTtkocTn G_0, kMMa




roe E - Momysb yOopyrocTtu MaTepmualsa, klla;
0
d - cpenHuMM OMaMeTp CeueHus TPyOB, M;
m
MO — ko3dduumeHT IlyaccoHa MaTepuajia TpPyOH.

Mpu G_0 < 2500 Tpyba cuntaetcs "HexxecTtkorn", npu G_0 npnbnuantensHo = 2500 - 5000 - "nonyxecTtkon",
npu G_0 = 5000 - 10000 - "xecTkon".
OcHOBHbIE MOKa3aTenu CBONCTB HEKOTOPLIX MONMUMEPHbLIX MaTepuanos Tpyb npusedeHsl B Tabnvue A.1.

Ta6bnuua A.1 - Pu3nko-mexaHM4Yeckue nokasaresim HEKOTOPbIX NONIMMEPHbIX
MaTepuanoB, NPUMeHseMbIX NPY NPOU3BOACTBe TPYO U coeaMHUTENbHbIX
peTtanen (cnpaBoYHble AaHHbIE)

[lokazaTesb BemmumHa mnokaszaTesa OJj4d MaTepualna

—

TIH] | mBn (mHm) | mBX | oo |  Cumrent
XJjopupo-— | CTekJionjacTuk |
| , | | | | nomusTunen |
BaHHEIM | |
| [BII |  mcn | | | |
IBX | |
! ! ! ! ! ! ! !
i I
| inorsocTs, | 0,94-0,96 |0,93-0,94 | 0,91-0,93 | 1,4 | 0,91| 0,93-0,95 |
1,57 | 1,6-2,2
r/cm3 | | I | | | |
| | | | | | |
I I I I I I I I I I
| tpenen | 20-25 | 15-18 | 10-12 | 50-56 | 25-28 | 18-26 |
50-55 40-200* |
TeKyueCTn HpM| | | | | | |
pacraxeHun, Mlla | | | | |
. i ! ! ! ! ! !
i I
YonuHenue — mpu| 800 | 800 | 600 | 50 |>200 | 200-500 |
70-120 | 0,4-1,4 |
paspelBe, 3 | | | | | | |
i i i i i i
! |
MonyJib 800 | 600 | 200 | 3000 | 1200 | 550-800  |2900
5000-25000**
ynpyroctTm, Mla | | | | | |
| | | | | |
I I I I I I I I
| Kozdduument | 2 | 2 | 2 | 0,7 | 1,5 | 1,2-1,4 |
0,62 | 0,18-0,3 |
TEIJIOBOTO | | | | | |
I




JIVHETIHOT O | | | | | |

pacumrpeHuns, | | | | | | |

|
|
PacueTrHas 5-6,3 | 5 | 2,5-3,2 | 10 - | 5-6,3 | 6,3 | 10
10-30**
IPOYHOCTL, Mlla | | | 12,5 | | |
| | | | | |
' |
* s benondopMaIbIETMOHEIX, O3 OMPHBIX n BIIOKCUIOHBIX CMOJI.
*x B OCeBOM HalpaBJICHUN.

MpunoxeHune b
lNepeyeHb HOPMaTUBHLIX AOKYMEHTOB

B HacTosiLLMx HOpMax AaHbl CCbINKU Ha Creayowme HOPMaTUBHBIE LOKYMEHTbI:

CHuIT 2.04.01-85*. BHyTpeHHWI" BOOONPOBOA, U KaHannaawuus 3gaHni

CHuIT 2.04.02-84*. BogocHabxeHune. HapyXHble CETU U COOPYXEHUS

CHwuIN 2.04.03-85. KaHannsauusi. Hapy>xHble CETU U COOPYKEHMS

CHwuIN 2.04.14-88*. Tennosas nsonauus o6opyaoBaHns U TpyOoNpoBOAOB

CHwuIN 2.07.01-89*. pagocTpoutenbCTBO. [NaHMpoBKa 1 3aCTPOKa ropoaCcKNX U CENTbCKUX MOCENEHUN

CHwuIN 3.01.01-85*. OpraHusauus CTponTenbHOro NPON3BoACTBa

CHwuIM 3.01.04-87. Tlpuemka B 3KChnyaTauuilo 3aKOHYEHHbIX CTPOUTENLCTBOM 0O6BEKTOB. OCHOBHbIE
NONoXeHust

CHwuI1 3.05.01-85*. BHyTpeHHME caHUTapHO-TEXHUYECKME CUCTEMBI

CHuI 3.05.04-85*. Hapy»xHble ceTu U COOpyXeHUs1 BOAOCHaBXEHMSA 1 KaHanusauum

CHwuI 111-4-80*. TexHnka 6Ge3onacHOCTM B CTPOUTENLCTBE

FOCT 2930-62. Mpubopbl nameputenbHble. LLpndThbl 1 3Haku

FOCT 18599-83. Tpybbl HANOPHbIE U3 NONUATUIIEHA. TEXHNYECKME YCITOBUS

Bzamen OCT 18599-83 nocmaHosneHuem occmaHOapma P® om 23 mapma 2002 2. N 112-cm ¢ 1 aHeapsi
2003 e. ssedeH 8 deticmesue OCT 18599-2001

FOCT 29324-92. (MCO 161/1-78) TpyGbl M3 TepMONIacTtoB Afsl TPaHCMOPTUPOBAHUSA KUOKOCTEN.
HomuHanbHble HapyXHble AnaMeTpbl U HOMUHAsbHbIE AaBneHus. MeTpuyeckas cepusi.

MpunoxeHne B
(cnpaBo4HoOeE)

Homorpammbl Ana onpeaeneHns notepb Hanopa B Tpyb6ax



HOMOIPAMMBbBI AN ONPEQENEHUA NOTEPL HANOPA B TPYBAX
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Pucynox B. 1 — Homorpamma ons onpegeneHus noteps Hanopa B tpybax avameTtpom 6 —100 Mm
(npu K, = 0,00002 )

"Puc. B.1. Homorpamma gnsi onpegeneHus notepb Hanopa B Tpybax guameTtpom 6-100 mm"
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Pucynok B.2 — Homorpamma ans onpefneneHus noteps Hanopa B Tpybax guamerpom 100—1200 mm
(npu K, = 0,00002 )

"Puc. B.2. Homorpamma gnsi onpegeneHus notepb Hanopa B Tpybax guametpom 100-1200 mm"
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Pucynox B.3 — Homorpamma pns onpeneneHus nonpasoyHOro xoadduumenTa k, Ha
npv pacuerte Tpyd gnametTpomMm 6—100 MM

"Puc. B.3. Homorpamma pgns onpegeneHvst nonpaBovHOro koadpdpumumenta k t Ha Temnepatypy Bogbl npu

pac4yeTe Tpyb guameTtpom 6-10 mm"



Df,,.uu

200- 409 ¢
1700-000 \ wo0-100 0wy w4
5\ \ Ll 1Lt w
ALY IENNEEBEIIni
5 S HHE
SR W WA IS REEENEII
é SNERAEI) n,
5 Y T
- I —a——aar
= o mamiies v
1\ r
N .
Uwfe ' 7]
/ T T T TI [ g
- \ A JERERREIIII {3 ‘
11 I T Tl 11 . .
\ 17171 1T It | Le2hy iy
J 1111 T
| J I T 1
05— RN EEIIIn RN
ke

04 49 ! !
1 ’LllllIll11!1111[111111111_!_41_11’,

Pucyrok B.4 — Homorpamma s onpepenesvs rnonpaso4yHOro koadduumenta k, Ha Te
npu pacuete Tpyd guametpom 100—1200 mm

"Puc. B.4. Homorpamma gns onpefgeneHus nonpaBoyHoro koaddpuumeHta k t Ha TemnepaTypy BoAbl npwu
pacuete Tpy6 anameTtpom 100-1200 mm"

Mpunoxenune I
(cnpaBoyHoOe)

Homorpamma AnA onpegeneHuna guamMeTpa KaHanm3auynoHHOro prGOHpOBOAa



HOMOIrPAMMA 09 ONPERENEHUA OUAMETPA KAHAJIUSALIMOHHOIO TPYBONPOBOOA
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Pucyrox I'. 1 — Homorpamma ans onpegenenus avameTpa KaHanm3aumMoHHOro Tpybonposoaa

"Puc. 1. Homorpamma ans onpegenexHnst ouaMeTpa KaHanv3aumMoHHoro Tpyoonposoaa”
MpunoxeHne O

MeToauka NpOYHOCTHOrO pacuyeTa Tpy60onNpoBoAOB U3 NONIMMEPHbLIX MaTepuanoB
npyv Noa3eMHOM Npoknaake (obwue NnpuHUMNbI)

MpoYHOCTHOW pacyeT TPyBONPOBOAOB M3 MONIMMEPHBLIX MaTepuaroB, YNOXEHHbIX B 3eMIe, PEKOMEeHAYeTCst
CBOAUTb K CODOMIOAEHNIO HEepaBEeHCTBRa:
AN HanopHbIX Tpy6onposoaos

SIICUIIOH SIICMJIOH — DJIICMJIOH
P C

BIICUJIOH BIICUJIOH
pp pn

Aanda caMmoTeYHbIX pr60I'IpOBO,D,OB

SIICUJIIOH SIICUJIIOH



OnNs apeH

TOe  3ICUIIOH
p

SIICUIIOH

OIICUMIIOH
C
SIICUJIIOH

bp

SIICUMIIOH

pr
K
30

| C

+ <= 1,0; (O.2)
SIICUMIIOH SIICUMIIOH
Pp pno
aXHbIX TPyOONPOBOAOB
SIICMIIOH — BIICWMJIOH
P c
( ) K <= 1,0, (I.3)
BIICUJIOH 30
Prp

- MaKCUMaJIbHOE 3HaueHue 1nedopMaluM PacTsIKEeHMS MaTepuasia B
cTeHke TPYOH M3-3a OBaJIbHOCTM IIOMNEPEUYHOTO CEeUeHUsS TPYyOH
non neMcTBUeM TIPYHTOB (g rp, Mla) ¥ TPaHCHOPTHHIX HaI'PY30K
(g_T, Mla);

— CTelneHb PaCTSXEeHMS MaTepuajia CTeHKM TPyOH OT BHYTPEHHETO
OaBJIeHMS BOIEl B TpyDompoBozIe;

- CTemeHb CXaTusd MaTepuajyia CTeHKM TPyOs OT BO3IEMCTBUS
BHEIHMX HATPYy30K Ha TPpyOONpOBOn;

- mpenesibHO OOMyCTUMOE 3HaueHre pedopMalMM pPaACTIKEHUS
MaTepuasa B cTeHke TpyOH, [OPOMCXOOAWEN B YCJOBUAX
peJylakCcaluuy HaNpsSXeHUN;

- IpemeJyibHO IJonycTuMasa JdedopMalmsa pacTaXeHMS MaTepualia B
cTeHke TpyOH B YCJIOBUSAX IOJIZYUYECTH;

- ko2d0dMUMEeHT 3Bamnaca, yuMTHBaALWMUNI BUI Hepbopaumm B CTEeHKAX
TPyOBI, KOTOPHM MOXHO MPVHSATL IIPYU KPYT'OBOM OTBEPCTUM B
TJIagKOCTEHHOV Tpybe - 2,3; KPYyT'OBOM OTBEPCTUM B
crekJio- (6asz’ajabToO) IIJIACTUKOBOM Tpybe - 3,0; meJIeBOM
OTBEPCTUM CO CKPYIJIEHHHMM yTJlaMM (COOTHOWEeHue CcTopoH 8:1,
Hanpumep, 25 Ha 3) - 1,3; @mna OpyIMX YCJOBUM BeJIMUMHA
K 31 momxHa NPMBOIMTHECA B HOPMATMBHEIX IOKYMEHTax.

3HayeHne aNcUnoH_p MoXeT ObITb onpeaeneHo no dopmyrne

roe K -
curMa
K _
3 IICU
lcn -
roe llcu - 0
Tp I
lcnt - o
T
[lcmk - o
M [¢)

M

S

srncuiyiod = 4,27K —— Ilcu K , (O.4)
P curMa D 3 IICU

Ko2QdULIMEeHT [OoCTeJM TpyHTa O n3TUOAnIUX HaOpsxXeHU,
YVUMTEBALIMY KadeCTBO YIIJIOTHEHMS, eI'0 MOXHO IIPMHMMATL: IIPHU
TmaTesJbHOM KOHTposie - 0,75, [OpM HNeproIMUYEeCcKOM KOHTPOJIE -—
1,0, opw orcyTcTBUM KOHTposga - 1,5;
koodduLMeHT 3arnaca Ha OBAJIbBHOCTL I[IOIIEPEeYHOI'0 CeueHUsd TPyOH,
IIPUHYMAaETCS PaBHBIM : 1,0 - mns HAIOPHEIX U CaMOTeUHEIX
TPpyOONPOBOOOB M 2 — IJIS OPEHAaXHEX TPyDOONpPOBOIOB;

OTHOCHUTEJIbHOE YKOPOUEHMEe BEepPTMKAaJIbHOT'O OuaMmeTrpa TPpyOH B
TPYHTE, YCTAaHABJIMBAETCsS KaK MPenejlbHO IONYyCTMMOE 3HAaueHMe

llcu = llcu + IlIcu + Ilcu , (O.5)
Tp T M

THOCUTEJIbHOE YKOPOUYEHME BEPTMKAaJIbHOT'O IOuaMeTpa TPpyOH IIOn
€MICTBUEM TPYHTOBOM HATPYy3KM;
O e, NoI IeMCTBMEM TPAaHCIOPTHHIX HAI'Py30K;

THOCUTEJIbHOE YKOPOUEHMe BEPTUKAJIBHOTO ouaMeTpa TPpyOEH,
OpaszoBaBlleecsa B [polecce CKJIaAMPOBaHMUA, TPAHCIOPTUMPOBKMU U
OHTaxa. ETro MOXHO NPpMOMXeHHO NPpMHMMAaThb [0 Tadbmiuue [.1.



Koneuesasa xecTkocTb G 0 [lcMu M nNpu CTENeHM YIJIOTHEHUS TIPYHTa
obojiouek TpyOr, Ila
no 0,85 0,85-0,95 Boyiee 0,95

oo 276 000 0,06 0,04 0,03

276 000-290 000 0,04 0,03 0,02

Bonpme 290 000 0,02 0,02 0,01

K K g
Ty W I'p
llcu = K , (I.6)

p ok K G + K E

x 0 Tp Tp

roe K - xO02QIMUMEHT, YUMTHBALLMN 3alas3IblBaHMEe OBAJIBHOCTM IIOIIEPEYHOIO
Tay ceueHMsa TPyOb BO BPEMEHM M 3aBUCAWLMIM OT TUIa I'PyHTa, CTEIeHU
ero YIJIOTHEeHMUS, I'MIPOIeOJIOTMUYECKUX YCJIOBUM, I'e€OMeTPpMM TpaHIeu,

MOXeT IIPMHMMAaTh 3HadyeHusda oT 1 mo 1,5;

K - xosdpdbuument npormba, YUMTHBALIMNY KAdeCTBO MNOATOTOBKM JIOXa U
W VIIJIOTHEHMS, MOXHO IIPMHMMATL: [IPU TIaTeJIbHOM xoHTpoJye - 0,09,
npu nepuomuueckom - 0,11, npu OEeCKOHTPOJIBHOM BeIeHUU
pabor - 0,13;
K - KO20IMUMEHT, YUMTHBAULMI BJIMSHME TI'PYHTA 3aCHIIKM Ha OBAJIbLHOCTL
P IIOIIEePeYHOT'0 CeUeHUusa TpyOonpoBOHda, MOXHO NpuHATHL paBHemM 0,06;
E - MomyJsib nmebpopmMaumMyM T'PyHTa B Halyxax TpaHmeu, Mla;
e
K - ko30IMLUMEHT, YUMTHBAIMMY BJIMSHME KOJILLEBOM XECTKOCTM OOOJIOUKM
X TpyOBl Ha OBAJIbBHOCTL IIOIIEPEUHOT'O CeueHMs TpyOOonpoBOma, MOXHO

npuHMMaTe paBHeM 0, 15;

q = ramMmMa H , (o.7)
Tp TP
Tme raMMa - yOeJIbHHI BeCc I'pyHTa, H/M3;
H - IJylyOMHa 3BacCHIKM TpyOONpOBOLa, CUMTadA OT [NOBEPXHOCTM 3eMiIM IO
TP YPOBHSA TOPU3OHTAJIBHOTO IMaMeTpa, M;
G - KpaTKOBpPEeMEeHHas KOJIblLeBas XeCTKOCTb OOOJIoukM TpyOwl, Mla;
0
ETI
0
G = 53,7 ’ (0.8)
0 2 3
(1 - Mo ) (D - s)
roe E - KpPaATKOBPEMEHHB MONYJIb YHNPYTOCTM NPM PAaCTAXEeHMM MaTepuala TpPpyOH,
0 Mlla;
I - MOMEHT MHepUUM CedeHMUs TpyOs Ha eIOMHMIY OJMHB, OIpelNejIsieMEll I10
bopmysie
3
S
I = ; (0.9)

Ta6nuua 0.1



MO — ko5bdmumenT IlyaccoHa MaTepmuajsa TPyOB, [OPMBOOAMTCS B HOPMaTUBHOM

OOKYMEHTAaLWM;
K g
y T
Ilcm = K , (I.10)
T ok K G + K nE
x 0 I'p TIp
roe K - xo»bduMUMEeHT YOJOTHEHMS ITPYHTA;
N
g - TpPaHCIOpTHas Harpyska, [IpMHMMaeMas I[I10 CIPaBOUHEIM HOAaHHEIM IJIig
T I'YCEHMUYHOT'O, KOJIECHOTO M IOpyroro TpaHcnoptTa, Ma;
n - xo30dMUMEHT, yUMTHBAWLLMM IJIYyOMHY 3ajioxXeHuUs Tpydomnposoma, npm H
<1lmno=20,5;
K - KO2OPULMEHT, YUMTHBAOIMIA IpolLecc OKPYyIJIeHUS OBaJIM30BAHHOM
oK TpyOBl OO HOEVCTBMEM BHYTPEHHEI'O HaBJIeHMS BOIEL B Bomomnposone (P,
MIla)
1
K = ’ (I.11)
oK 1 + 2P/qg Tlicu
c
Toe g - CyMMapHas BHeUWHSd Halpyska Ha Tpybdonposon, MIla;
C
qa =q +4q; (I.12)
c P T
P D
BICUJIOH = —— X ——; (O.13)
2E s
0
e} D
c
BMNCUJIOH = —— X ——; (I.14)
¢} 2E s
0
curMa
0
SIICUJIOH = — (O.15)
pp E K
Tay 3
roe cuIMa - KpaTKOBPEMEHHasd pacueTHasa IIPOYHOCTb npu pacTAXEeHUN
0 MaTepuasla TpyOwe, Mla;
E , E, - KpaTKO- ¥ JOJITOBPEMEHHOEe 3BHAaueHus MOIyJd yIpyI'oCTHU IIpU
0 Tay pacTaXEeHUN MaTepuasa TpyOBl Ha KOHEel Ccpoka CITYXOBL
SKCIUyaTauum tpybonposona, Mila.
CuIMa
0
BIICUJIOH = —_— (O.16)
P E K
0 3
roe K - xooddmumeHT 3amnaca, IOOJKEeH NPUMBOIUTHLCS B HOPMATUBHBIX IOKYMEHTAaX.

3



Ecnn B pesynbrate pacyeToB 3HayeHue NeBOW YacTu BblpaxeHus ([.1) Oypet Oonbwe 1, TOo cneagyet
NOBTOPUTb pacyeTbl MPU APYrMX XapakTepucTukax matepuana Tpyb nnm yknagkm Tpybonposoga.

[anee nNpoBepsOT yCTONYMBOCTb 06004k TPYyObl NPOTUB AENCTBUSA COMETaHUS Harpy3oK: 4N HanoOpHbIX
ceTel - TPYHTOBbIE U TPaHCMOPTHbIE (_C, OT rPyHTOBbLIX BoA, Q_IB, a Takke BO3MOXHOro BO3HUKHOBEHUS BakyyMa
Q_Bak B TpybonpoBoge, AnNsi caMOTeYHbIX ceTen - q_rp + Q_re, ANs APEHaXHbIX CETEN - C UCMONb30BaHMEM
BblpaxeHuna

K K Ke.xopeur (n E G )

yT' OB Tp Tay
>= (@ +0Q0 +0Q ), (I.17)
K ¢} TB Bak
3y
roe K - Kosdduumenr, YUMTHIB Ao BIIMSAHUE 3aCHIITKU TpyHTa Ha
yT YCTOMUUBOCTE o00JIOUKM, MOXHO IpuHATHL 0,5, a IJI9 COOTHOUEHUS
Q re:q T = 4:1 - paeuemMm 0,07;
K - KO®0OMUMEHT, YUMUTHBAINIA OBAaJILHOCTB [IOIIEPEYHOT O ceueHus
OB Tpy6onposona, npu 0 <= Ilcu <= 0,05 K o = 1 - 0, 7Icu;
K - kooddmuMeHT 3arnaca Ha YCTOMUMBOCTL OOOJIOUKM Ha neyicTBUe
3y BHENHMX HATPY30K, MOXHO MNPMHSATHL PAaBHBM 3;
G - OJnUTeJbHasa KOJIblleBas XECTKOCTb 0BOJIOUKM TPyOEHL, MIla,
Tay onpenensgeTcsa 1o dGopmyie
4,475 E
Tay s 3
G = x| ) . (I.18)
Tay 2 D - s
(1 - Moo )
Mpumep

pacyeTa Ha NPOYHOCTb NOA3EMHOIO KaHanu3auMoHHoOro TpybéonpoBoaa

DaHo. Tpy6Gbl ¢ HapyxHbIM avameTpom 1200 mm, MHM, cpeaHenerkoro TMna ¢ TOMNWWHOW CTEHKN S = = 46,2
MM (FTOCT 18599) yknagpiBatoTca B TpaHWel Ha rmybuHy H_Tp = 5 M B ceTM camoTeyHol kaHanusauun. B
YCINOBUSAX CTPOUTENBCTBA MO MOBEPXHOCTU Haf TPyOONpPOBOAOM BO3MOXHO MepeMeLLEHNE TSDKENOro TpaHcnopTa ¢
[aBrneHveM Ha rpyHT g_T1 = 0,01 MlMa. BeicoTa rpyHTOBbIX BOA - 1 M OT NOBEPXHOCTM 3eMnun. TpebyeTca nogobpatb
FPYHT AN 3aCbIMNKu.

PeweHue. [1ns 3acbiNkym Ha MecTe CTpouTenbCTBa NPUHMMAaeEM FPYHT C yAerbHbIM BecoM ramma = 18
kH/mM3. 3HaueHus kpaTko- 1 gonroBpemeHHoro mogynen ynpyroctu NHA - E_0 = 800 MMa u E_tay = 200 MlMa.

1. Onpegensem rpyHTOBYH Harpy3ky q_rp =ramma H_T1p = 18 x 5 = 90 kH/m2 = 0,09 MITa.

2. Onpegensiem obuyto Harpysky g_c=q_rp + q_1=0,09 + 0,01 = 0,1 Mla

3. Onpegensiem KpaTKOBPEMEHHYIO KOMbLEBYH XXEeCTKOCTb 060royku Tpybsl no (4.8, 0.9)

E
0 s 3 800 46,2 3
G =253,7— (—) = 53,7 ( ) = 0,204 Mla.
0 12 D 12 1200

4. OnpepensieM OTHOCUTENBHOE YKOPOYeHMEe BeEpPTUKaNbHOro anametpa Tpybbl nog AeCTBUEM TPYHTOBON
Harpy3ku no ([4.6) npn K_ok = 1

K K K g 1 x 1,25 x 0,11 x 0,09
OK Tay W IP
[Icu = = = 0,037
P KG + K E 0,15 x 0,204 + 0,06 x 5
x 0 Tp Ip

mwm 3,7%,



npuHuMaem K - Kak cpelHee 3HaueHMue, paBHeM 1,25;

Tay
K - Cc yueToM HNeproIMuyecKOTO KOHTpoJsig paBuHemM 0,11;
w
K - paBuem 0,15;
X
K - paBuemM 0,06;
rp
E - paBHEM 5 Mlla (Ojsa CpenHMX YCJIOBUM) .
rp

5. OnpepensieM ykopoyeHne BepTUKaribHOrO AnameTpa TpyObl nog AeVCTBUEM TPaHCMOPTHON Harpy3ku no

(4. 10)
K K g 1 x 0,11 x 0,11
OK W T
llcu = = = 0,003
T K G + K nE 0,15 x 0,204 + 0,06 x 1 x 5
x 0 Tp TP
unu 0, 3%.

6. Onpefensiem OTHOCUTENBHOE YKOPOYEHUE BepTUKanbHOro anameTtpa Tpybbl no ([.5), npuHas Mcu_m =
2% (ana G_0 > 0,29 MIMa n ctenenn ynnotHeHus rpyHTa 0,85-0,95 no tabmuue [.1)

llcu = Ilcu + ey + llcu = 3,7 + 0,3 + 2 = 6%.
Tp T M

7. Onpep,en;leM MaKkCMMalibHOE 3Ha4dYeHune CTeneHun pacTAaXeHUA MaTtepuaria B CTEHKe pr6b| n3-3a
OBalibHOCTUK nNonepe4yHoro ce4yeHnA pr60npoaop,a nog AencTBUEM Harpysok no (4d.4) npu K_cmrma =1m

K = 1;
3lcu
S 46,2
srncuyion = 4,27K —— Ilcu K = 4,27 x 1 x x 0,06 x 1 = 0,01
jS) curMa D 3 Ilcu 1200
i 1%.

8. Onpepensiem cTeneHb cxaTusi matepuana CTeHKM TpyObl, NpoMcxoasiliero nop AeWCTBMEM BHELLHUX
Harpys3ok Ha Tpybonposog no ([.14)

c D 0,1 1200
DICUJIOH = X = X = 00,0016 mmm 0,16%.
c 2E S 2 x 800 46,2
0

9. Onpegensiem JOMYCTMMYK CTEMNEHb pacTSXKeHUs MaTepuana B CTeHKe TpyObl, NMPOMCXOAsLIero B
ycnoBusx penakcaumm no (4.15) npy curma = 25 MlMa

CrI'Ma
0 25
SIICUJIOH = = = 0,0625 mmm 6,25%.
Pp E K 200 x 2
Tay 3

10. Onpegensgem OOMyCTUMYHO CTeMNeHb PACTSHXKEHWs MaTepuana B CTeHke TpyObl, mpoucxogdwero B
ycnosusx nonadyvectun no ([.16)



curMma
0 25
SIICUJIOH = = = 0,016 minn 1,6%.
pn E K 800 x 2
0 3

11. MNpoBepsieM NpoyHocTb no ([1.2)

SIICUJIOH SIICUJIOH
o) c
+ <=1,0
SIICUJIOH SIICUJIOH
PP pno
0,01 0,0016
+ = 0,16 + 0,1 = 0,26, uTo MeHbme 1,

0,0625 0,016

T.e. NMPUHSITbIE AaHHbIE MO IPYHTY 3aChIMNKN U €r0 YNIOTHEHNS YAOBNETBOPSHOT NPOYHOCTHLIM TpeboBaHUsIM
Anst gaHHoro Tpybonposoaa.

MpunoxeHue E

AKT
O NpoBeAeHMN BXOAHOIo KOHTPONA NapTum TPy6 M3 NoNMMepHbIX MaTepuanoB
(coeanHUTEnNbHbIX geTanen)

TIOJIYYEeHHEBIX
HaMMEHOBaHME OpTaHM3aluMm I0oJIiyuvaTeJld
pr@bl (COeIU/IHI/ITeJ'IbeIe I[eTaJ'H/I) IIOJIYYEHEl IIJIA CUCTEM

BOOOIIPOBOL,

KaHalms3aum4a M 1Op.

OaBJIEHUEM MIla .
MeI, HMXENOONMCaBIIMECHd, KOMUCCHUA B COCTaBe:
npencraBUTeN

opraHm3alusa 3akKasuuka, OoJikHocTb, ©.JM.O

opraHms3auua nomgpAandmka, IOOJIKHOCTh, $.1.0

SKCIUIyaTUpyblasa opraHM3aumd, OOJKHOCTL, ¢.1M.O
IPpOBEJIM BXOIHOM KOHTPOJIb NapTUM TPpyO (COeIMHMTEeJIbHEIX OeTajnein) N

IaMeTpOM MM, IJIMHOM M (WT.), IOCTaBJIEHHHX
HaMeHOBaHMe
bupMBl, HDaTa
13 [OOoJIMMepa Tula
[lapTusa cocTouUT U3
wr., OyxT unu OapabaHOB

(AmIMKOB COEIMHUTEJILHEIX IOeTaJien)
I COOTBETCTBYET

POCCUUCKUN UM 3apyOeXHHM CTaHIapT
KomnuecTtso Tpy® I vy MM, IJIMHOM M

(MapxupoOBKa IO CTAaHIAPTY)
KonmmuecTBO meTasen oy MM mT .

(MapxupoBKa IO CTaAHIAPTY)
IaHHEIE O COIPOBOIUTEJILHOM CepTudmuraTe
PesynbTaT: naptusa TpyO (coemMHMTENILHEIX OeTajieli) COOTBETCTBYET (e




COOTBETCTBYET) POCCUMCKUM CTaHIapTaM M COINPOBOAMTEJILHEIM CepTudmuraTam
MOXeT (He MOoxeT) OHThL IOoNylleHa K MOHTAaxXy.

ITaTa [Nognmcu

OT 3akasuuka

OrT nompsan4dmka

OT sKCIIyaTupyolen
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