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3 BBE[JEH BINEPBbIE

BBEAEHUE

Hactosawwmin Ceof npaBun COAePXUT ykaszaHUsi N0 NPOEKTUPOBaHMIO 1 MOHTaXy NOA3eMHbIX TPybonpoBOAOB ropsyero
BoAOCHabxeHus (B GeckaHanbHOM BapuaHTe) U3 rMOKMX NonmMaTuneHoBbIX ("clumnToro” nonuatuneHa) Tpyo ¢ usonsuuen
n3 neHononuypetTaHa B rodpupoBaHHON MNOMMITUNEHOBON oObomnoYke. BbinonHeHWe 3TWx ykasaHunm obecneunt
cobnogeHne obasaTenbHbix TpeboBaHWI K HapyXHbIM CUCTEMaM rOpsvero BOAOCHAOXEHWs U KX Tennousonsauuu,
yCTaHOBIEHHbIX AencTteyowmumm CHul 2.04.02-84* "BogocHabxeHne. HapyxHble ceTn u coopyxenus", CHull 41-02-
2003 "Tennosble cetn", CHulM 41-03-2003 "TennoBas nsonsuusi obopynosaHusa 1 Tpydonposogos”, CHull 3.05.04-85*
"HapyXHble ceTu 1 coopyXeHust BogocHabxeHus 1 kaHanm3auun" n CHull 3.05.03-85 "Tennosble cetn".

B paHHom CI1 npuBegeHbl npaBura MpOEKTUPOBaHMA M Mpoknagku Tpyo u3 "cwumtoro” nonmmatunena (M3-C),
M305IMPOBaHHbIX MEHOMONNYPETAHOM C 3aLUMTHOW roPUPOBaHHON OBOMOYKOM M3 MONMUITUNEHA BbLICOKOrO AABMEHUs,
N3roTOBMEHHbIX B 32BOACKMX YCIOBUSIX.

B Csome npaBun npvBeneHbl: COpPTAMEHT Tennou3onupoBaHHbiX TpyG M3-C; crnocobbl MX NPUCOEdMHEHWIA K
cTanbHbIM TpyGam UM MeTannuuyeckod apMmaTtype; MMApaBnuyeckue pacyeThbl, MpaBuna XpaHeHWus TpyD, MOHTaX U
UcnbITaHWsi TPYGONPOBOAOB, a TakKe TeXHUKa 6e30MacHOCTY NPU UX MOHTaxe.

Mpn paspabotke CBoga nMpaBui UCNOMb30BaHbl Matepuanbl: TexHu4eckue pekoMeHAauMm Mo MPOEKTUPOBAHUID U
GeckaHanbHOM npoknagke TpybonpoBOAOB ropsidero BogocHabxenus u3 Tpyd "M3-C", TennomsonupoBaHHbIX
NEeHOoMNoNMypeTaHoM B ropuUpoBaHHON nonuatuneHoson obonodke "Mpodnekc” (TP 130-02); TexHwuyeckoe
CcBUAETENLCTBO Ha TpyObl "Mpodnekc” u3 "clumToro” nonuatuneHa M3-C ¢ Tennousonauuen ns neHononuypetraHa B
rodopnpoBaHHON NONM3TUIEHOBON 0boMoYke Ans GeckaHanbHOW NPOKNazaKM NOA3EMHbIX ceTell BogocHabxeHusi; PTM
"PacyeT akcnnyaTalMoHHbIX XapaktepucTuk Tpyo no TY 2248-015-40270293-2002 "Tpy6bl "Mpodnekc” m3 "cumToro”
NnonuaTureHa ¢ TeNou3onsunen u3 neHornonvypetTaHa B rodpnpoBaHHON NONMaTUNeHoBon obonouyke”, TY 2248-021-
40270293-2003 "Tpybbl "M3onpocnekc" 1 "Msonpodnekc-A" n3 "cumtoro" nonuatuneHa M3-X ¢ Tennounsonsauven na
neHononuypeTaHa B ropvpoBaHHON MONMITUIEHOBOW OOONOYKe", a Tawkke pabounii JOKYMEHT A5 eBPOMeENCcKoro



craHgapta TC 107 W1 00107019:2001 (E) "District Heating - Preinsulated flexible pipe systems - Requirements and test"
(TpybonpoBoabl ropsiyert Boapl - cUCTeMa npeaBapuTeribHO M30MMPOBaHHBIX TMOKKX Tpy6 - TpeboBaHNsA U UCTIbITAHKS).

B paspaboTtke CBoga npaBun NpyHUManu yyactve: kaHaugaTel TexH. Hayk A.B.Cnagkos, A.l.HelimaH, B.I.MNeTpos-
Oenucos (IMYMN "HUMMocctpon"), M.W.Nopunosckui, a-p TexH. Hayk B.B.KoBpura, kaHg. pums.-matem. Hayk HO.J1.lLmenes,
W.B.I'eosges, M.U.KysuH (BAO "3asog AH[ Nastpy6nnact"), B.A.I'myxapes (I"occtpon Poccun), J1.C.Bacunbesa (PIryrl

LIHC).

1 OBJIACTb NPUMEHEHUA

Hactosawwmin Ceoa npaBun pacnpocTpaHseTcsl Ha MPOEeKTUPOBaHNE U MOHTaX MOA3eMHbIX TPybonpoBOAOB ropsiyero
BofoCHabxeHus ¢ Tpybammn u3 "cwwmtoro" nonmatuneHa (MN3-C) (ganee - TpybGompoBOOOB) C MHAYCTpUanbHOM
Tennousonsumen us neHononuypetaxa (MNIMY) B nonuatuneHoson (M13) obonoyke ¢ MakcMmarnbsHOW TeMnepaTypon BoAbl
75 °C n noctosiHHbIM paboymm aaenexvem go 1,0 MlMa, npoknaabiBaembix 6eckaHarnbHoO.

2 HOPMATUBHbIE CCbIJIKK

B HacTosiem Ceoge npasun npmeBeaeHbl CCbIJIKKM Ha cnegyrwne HopMaTBHbIE JOKYMEHTbI:

CHul 2.04.01-85* BHyTpeHHMI BOJOMPOBOA M KaHanM3aums 30aHun

CHul 2.04.02-84* BogocHabxeHune. HapyxHble CETU 1 COOPYXEHNUS

CHwul1 3.01.04-87 Mpuemka B 3KCnnyaTaunio 3aKOHYEHHbIX CTPOUTENbCTBOM 00BbEKTOB. OCHOBHbIE MNONOXEHNS

CHwu 3.02.01-87 3emnsiHble COOPYXEHUsI, OCHOBaHUS U (DYHAAMEHTbI

CHwuI 3.05.03-85 Tennosble ceTn

CHwu 3.05.04-85* HapyxHble ceETU 1 COOPYKEHWUsSI BOOOCHAOXEHUS U KaHanu3awmm

CHwuI 12-03-2001 BesonacHocTb Tpyaa B cTpoutenscree. Yactb 1. Obwme TpeboBaHus

CHu 23-01-99* CtpouTenbHasa KnnumaTtosnorusi

CHwuI1 41-02-2003 Tennosble ceTn

CHwu 41-03-2003 Tennoeasi nsonsumsa o6opynosaHns u Tpybonposogos

FOCT 12.1.005-88 CCBT. ObLime caHnTapHo-rurneHmdeckne TpeboBaHms k BO3ayxy paboyen 30HbI

CM 40-102-2000 TlMpoeKkTMpOBaHME WU MOHTaX TPyOOMNpPOBOOOB CUCTEM BOLOCHAOXKEHUS W KaHanu3auuu u3
nonumMmepHbIx matepuanos. O6wue TpeboBaHus

3 NPOEKTUPOBAHUE TPYBOMNPOBOOOB

3.1 TexHnyeckme TpeboBaHus

3.1.1 MNpwn npoekTMpoBaHUM TPyOONPOBOAOB CriegyeT UCMnonb3oBaTb TPyObl C MHOYCTPUANbHOW TEMousonsumen 13
My B roppuposaHHon M3 obonouke, pa3aMmepbl N Macca KOTOpbIX NpUBEAEHEI B Tabnuvue 1 1 Ha pucyHke 1.

Tabnvua 1

B munnumetpax

Pasmepbl Tpy6 M3-C

MuHmanbHas
TOnNLMHA
Tenno-

Pasmepbl M3 060n04km

MuHun-
Marnb-
Has

OpueHTnpoBoYHasi
macca 1 m
TENNoN30MMpPOBaHHOW




n3onaunn n3 BbiCOTa pr6bl, Kr

My c rocpp
ki
HapyxHbin | TonwmHa CTeHkn & Tun1 | Tun 2 | HapyxHbin | TonwmHa Tun 1 Twun 2
anameTp (CTaH' (yCM' anameTp D CTEeHKU gl
o AapTt- | neH-
HbIA) | HbIN)
SDR 11 SDR 7,4 HO- |npeA.| Ho- |npeg. C tpybon M3-C
S5 S3,2 MWH. | OTKM. | MUH. | OTKT.
HO- |npepf.| Ho- [npefd.| Ho- |npeg. SDR|SDR|SDR|SDR
MWH. | OTKJT. | MUH. | OTKI. | MUH. | OTKI. M 74) 11 |74
25 | +0,3| 2,3 | +0,5| - - - 19 75 | +3,0] 2,0 | +0,5| 2,0 - - 10,90 -
32 | +0,3| 29| +0,5| 4,4 | +0,7 - 16 75 | +3,0| 2,0 | +0,5| 2,0 - - 10,98|1,10
40 | +0,4| 3,7 | +t0,6 | 5,5 | +0,8 | 12 19 75* | +3,0| 2,0*| +0,5| 2,0 |1,11]1,28]1,38|1,55
90 2,2
50 | +0,5| 4,6 | +0,7 | 6,9 | +0,9 | 14 23 90* | +3,0 | 2,2* | +0,5| 2,0* |1,57|1,84|1,98|2,27
110 2,4 3,0
63 | +0,6 | 5,8 | +0,8 | 8,6 | +1,1 17 23 110* | 3,0 | 24* | +0,5| 3,0 |2,28| 2,7 |2,68|3,10
125 2,7 3,5
75 | +0,7 | 6,8 | 40,9 (10,3| +1,3 | 17 24 125* | 43,0 | 2,7* | 40,5 | 3,5* |3,02|3,64|3,45|4,08
140 3,0 4,0
90 | +0,9| 8,2 | +1,1(123| +1,5| 17 27 140* | +3,0 | 3,0* | +0,5| 4,0 |3,97|4,85/4,57|5,44
160 3,2
110 | +1,0 |10,0| +1,2 | 15,1 | +1,8 | 17 - 160 | +3,0| 3,2* | +0,5| 4,0 |536|6,71| - -

* Paamepbl gns o6onoyku Trna 1.

MpumeyaHne - Pasmepbl rogprpoBaHHoii M3 060NoYkM NpUBEAEHbI: B YMChUTENe - Ans TURa no TonuHe
Tennousonsumuu 1 (CTaHOapTHLIN), B 3HaMeHaTene - Ans Tuna 2 (YCUIEHHbIN).
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1 - Tpy6a MN3-C; 2 - neHononuypeTaH; 3 - NONM3TUNEeHOBast MIeHKa; 4 - rodpupoBaHHas NONMITUIEHOBas 06onoyka



PucyHok 1 - Cxema KOHCTPYKLMM M30nMpoBaHHbIx Tpyb MN3-C

Moka3zaTtenu ceoicTB Tpyb M3-C, Tennousonaumm 1 06onoYky NpuMBeAeHb! B NPUNoXeHun A.

3.1.2 AnvnHa Tpy6 B ByxTax go/mkHa cocTaBnsATe npu gnamertpe MO obonouyku: go 75 mm - He 6onee 900 M; 90 MM -
600 m; 110 MM - 400 M; 125 mm - 290 m; 140 MM - 190 m; 160 mm - 170 m.

MpumeydaHus

1 MNpwn HamoTKe TPY6 Ha KaTyLUKu ArMHA TPyO MOXET ObITb GonbLUEN.

2 MNpepenbHble OTKIOHEHNST ANUHBI TPYDO AOIMKHBI COCTaBNATL: Npu anvHe go 500 m +3%, 6onee 500 m - 1,5%.

3.1.3 Ina noasemHbIX TpybonpoBoAdoB ¢ TemnepaTypow ropsyent Bogbl 75 °C n pabounm gasneHvem go 0,6 Mla
cnegyet ucnonb3osaTte Tpybbl [13-C cepumn S 5 (SDR 11), a npu paboyvem gasnexun go 1,0 Mla - Tpy6el M3-C cepumn S
3,2 (SDR 7,4).

Mpwn yka3aHHbIX NapaMeTpax ropsyen BoAbl CPOK Crybbl TpybonpoBoaa A0MKEH COCTaBNATb He MeHee 25 neT.

3.1.4 Tlpyn npoekTMpoBaHuM TPybOMPOBOOOB, MPOKMNaAblBAEMbIX B paloHax C MONOXUTENbHOW CpeaHerofoBOn
TemnepaTtypow HapyxHoro Bo3ayxa (CHull 23-01), cnegyeT npuMeHsiTe Tpyobl Tvna 1 (CTaHOApTHbIN), B paloHax C

oTp1UaTeNbLHOM TEMMNEPATYPON HAPYXXHOMO BO3adyXa - TPYGbl TUMa 2 (YCUNEHHBIA).

3.1.5 lMpwn npoekTupoBaHum TpybonpoBodoB cnegyeT cobnoaate obwme TpebosaHua CHulM 2.04.01, CHull 2.04.02,
CHwuI 41-02 n CIM 40-102.

3.2 N'mppaBnuyecknn pacyeTt

3.2.1 M'vopaBnuyeckmin pacyet TpybonpoBOAOB ropsivero BogocHabxeHus cneayeT nposoanTs cornacHo CI140-102.

3.2.2 lNoTepu Hanopa H na y4yacTke TpybonpoBoaa ropsiveii BoAbl creayeT onpenensite no oopmyne

Vz
A=l o285 (1)

roe L - pacyeTHas AnuHa yyacTka TpyGonpososa, M;

I - MoTepu Hanopa, Bbi3BaHHbIE MMAPaBNMYECKNM CONPOTUBIEHMEM TPYG, npn TemnepaType BoAsl 75 °C (nogatoLmi
Tpy6onposoa) u 50 °C (umMpKynsLMOHHBIM Tpybonposoa);

I - cpenHsas cKopocTb ABWKEHWS BOAb!, 1/C;

E - ycKopeHune cBOOOOHOro NageHus;

ZE 't - CyMMa KOI(h(MUMEHTOB rMAPABNMUECKNX COMPOTUBMEHNA CTIKOBBIX COSANHEHNIA, OTBOAOB, TPOWHMKOBBIX
OTBETBIIEHUI, 3aMOPHOW apMaTypbl.

3.2.3 Mpn npoBeaeHUM MPUBNMKEHHBLIX TMAPABAYECKMX PacyeToB MPU OMPEeAeneHn Iy MOXHO NONb30BaThCs

HoMorpammon (npunoxeHue bB), coctaBneHHon Ans cpegHen Temnepatypbl Bogbl 60 °C. [llpu wucnonb3oBaHUM
HOMOrpaMMbl Ans MMApaBnM4ecKoro pacyeTa noparoLlero TpybonpoBoaa ropsyert Boapl ¢ Temnepatypon 75 °C crneayet
BBECTW MOMpaBoyHbI koadhduumeHT 0,96, a Ana uMpKynsuMoHHoro Tpybonposoda ¢ TemnepaTtypoi Bogbl 50 °C -
koadppuumeHt 1,025. MNpy npoBedeHWN NPUBAKEHHBIX TMOPaBINYECKMX PAcYETOB rMapaBnnyeckMe CONpOTUBMEHUS
CTbIKOBbIX CO€AMHEHNI JOMYCKaEeTCs He YYUTbIBATb.

3.2.4 nybuHa 3anoxeHus TpybonpoBoaoB (8o Bepxa obonoykn M3) gomkHa coctaBnATe He meHee 0,6 M 1 He Bonee



2,0 m.

3.2.5 1N panoHOB C pac4eTHOM TemnepaTypon HapyXHOro Bo3gyxa Bbile MuHyc 25 °C npumMeHeHue creumanbHbiX
KOMMEHCaTOpPOB ¥ KOMMEHCUPYIOLLIMX YCTPONCTB TeMnepaTypHbix AedopmaLuii He npeaycMaTprBaeTcs.

3.2.6 YCTpOWICTBO HEMOABWKHLIX OMOp CcregyeT npegycMatpuBaTb B MeECTax MNPUCOEAMHEHVS MONMMEPHbIX
TpyGONpoBOAOB K CTanbHbLIM TPYGONPOBOAAM HA OTBETBMNEHUSIX, @ TAKKE HA BBOAAX B 3[aHUSi U COOPYXEHUS. YCTaHOBKa
NMPOMEXYTOYHBIX HEMOABWXHBIX OMOp He TpebyeTcs.

Mpy pacyeTe KOHCTPYKLMIA HEMOABWXKHbLIX OMOP 3HAYEHUsI OCEBLIX YCUMUIA JOMYCKAeTCs OPUEHTUPOBOYHO NPUHUMATL
no tabnvue 2.

Tabnvua 2
HapyHbIin gnameTp TpyObl, MM Ocesoe ycunwue, H
25 400
32 400
40 600
50 1000
63 1500
75 2200
90 3500
110 4700

3.2.7 MNpoBepka TpybonpoBoda Ha yCTONYNBOCTb, Kak NPaBuIio, He MPOM3BOAUTCS.

3.2.8 Cuctema guctaHumoHHoro onepatueHoro koHTpons (OOK) 3a cocTosiHMem BRaXHOCTU TEnoM3onsLMOHHOro
cnog MNIMY moxeT He NpegycMaTpuBaTbCS.

3.2.9 lNpwu BeckaHanbHOW Npoknagke TpybonpoBogoOB COMYTCTBYIOLLMI APEHaX He NpeaycMaTpuBaeTcs.
3.2.10 lMosopoT TpybonpoBoda ropsvero BOAOCHAbXeHWs nyTem ero u3rMbaHusi crnegyeT npegycMaTpusaTth,
yuuTbIBas criegylolme paguycel u3rnba ¥, M, Ana HapyxHbix gnametpos (Mm) M3 obonovku: oo 75 mm # * 0,7 m; 90

Mm # = 0,8m; 110 mm # * 0,9 M.

3.2.11 lMepeceyeHuns Tpybonposogom m3 M3-C npoe3noB 0OLLEropoAcKoro 3HavyeHusl, aBToMarmcTpanei, KenesHblx
A0por 1 TpamBaviHbIX MyTen credyeT NPOeKTUpPOoBaThk B TOHHENSX, kKaHanax unu dytnapax.

3.2.12 Tpy6bl M3-C gomKHbI KOMMNIEKTOBATLCS:

- COEeOMHUTENbHLIMU AETansiMU KOMMPECCUOHHOIO TUMa M3 NaTyHW Ans COEAUHEHUs! y4acTKOB TPyGONpOBOAOB U
3arnopHoii apMaTypsl;

- TPOVHUKaMM U3 NaTyHW C ANeMeHTaMm KoxXyxa ans tennounsonsauum TponHukos MNY;
- otBogamu 90°, rHyTeiMu 13 Tpy6 M3-C B 3aBOACKON N30MALMY;

- KOHLIEBLIMU 3arnyLUKamu;

- MydpTamu (MaHXeTamun) U3 TEPMOYCAKUBAOLLETOCH NONNITUINEHA;

- EMKOCTSIMU C KOMINOHEHTaMM NEHOMONNYPETaHa;

- MMnb3aMn " ynNnoTHUTENbHbIMKW Matepunanammn Ona npoxodga CKBO3b Orpaxgakwouime CTpouTeslbHble KOHCTPYKUUU



30aHUNA.

4 TUMNbl COEAUHEHUN

4.1 CoeauHeHune Tpyb M3-C gomkHO ObiTb, Kak NpaBMIoO, KOMMNPECCUOHHOrO Tna, C UCMofb3oBaHMeM AeTanei us3
naTtyHu (Hunnenen, oBXMMHbIX Konew, HakugHbIX raek, HagBuraemblx MydT) C nocregyloller Tennomsonsumen Mecra
coeamnHeHus cmeckto MY n repmeTusaument MydTon (MaHXeTon) N3 TepMOoyCcaXmBaloLLerocs NonmMaTuneHa.

4.2 TpucoegnHenne Tpyb MN3-C k cTtanbHom Tpybe crieqyeT oCyLlecTBRsATb Yepe3 cTanbHOW naTtpybok-Humnenb, K
pe3bb60BOMY coeguHEHUIO - Yepe3 pe3bboBble AeTanu, K naHUeBOMY COeOMHEHWIO - Yepe3 naTpybok-Hunnens c
dnaHuem.

5 TPAHCINMOPTUPOBAHUE U XPAHEHUE

5.1 Tpy6bl B OyxTax u Ha KaTyllkax, COeQuHUTENbHbIE AEeTanu, 3NemMeHTbl NepeBo3AT NobbiM BUOOM TpaHCMopTa,
obecneyvBaoLLM COXPaHHOCTL TPYObl M 06ONOYKK, TEMMOBON U3ONSALUMA U UCKITHOHAIOLWMUM BO3MOXHOCTb YPEe3MEPHOro
nporunba Tpy6 npu nx nepemelteHnm. Mpu nepeBoske Tpy6 Mo XKenesHon Jopore B KPbITbIX BAroHax Macca ynakoBO4YHOWM
eAVHWLbI JOIMKHa ObITb He bonee 1,25 T.

5.2 MepeBo3ky M30nMpoBaHHbIX TpyG M3-C, 0TBOAOB, 3MIEMEHTOB M MOrPYy304HO-pa3rpy3oyHble paGoTel crnegyeT
NMpOU3BOAUTL MpY TEMMEPATYPE Hapy>XHOro Bo3adyxa Beiwe MuHyc 15 °C, ucnonb3ys npu norpyske u pasrpyske Msirkue
nonoTeHLa v cTponsl. Micnonb3oBaHue Ans 3Tou Lenu MeTanuyecknx TPOCOB UK Lieneii 3anpellaetcs. Mpu pasrpyske
3anpelyaeTca copacbiBaTh C NoboN BbICOThbI GYXThl M M30MMPOBAHHbBIE OTBOABI.

5.3 Tpy6bl M3-C B OyxTax OOMKHbI XPaHWTbCA Ha POBHbIX Nfowagkax. Ha ctpouTtenbHoM obbekTe OyxTel Tpyo
OOIMKHbI CKIMagMpoBaTbCsi Ha CBODOAHBIX OT TBEPAbIX BbICTYMOB MMoLWagkax, C YCTPOWCTBOM HAaCbIMHOrO Mmec4aHoro
OCHOBaHWs TOMLWMHOM He MeHee 100 MM B ropu30oHTanbHOM MOJIOXKEHWM B psifax BbICOTON He Bornee 2 M.

M3onunpoBaHHble 0TBOAbI AOIKHbI CKIaanMpoBaTbCs OTAENBHO.

5.4 CoeguHuTenbHble AeTanu, aNeMeHTbl 1 MaTepuanbl OOJTKHbl XPaHUTbLCA OTAESIbHO B 3aKPbITbIX NMOMELLUEHUAX.

EMKOCTW C KOMNOHEHTaMK neHononunypetaHa AOJPKHbl XPaHUTbCA B OTanjimBaeMbliX NOMELLEeHUAX.

6 MOHTAXHBIE PABOTbI

3emnsHble paboTbl

6.1 3emnsHble paboTbl NpW CTPOUTENbCTBE MNOA3EMHbIX TPYOONPOBOAOB ropsiyero BOAOCHAOXeHUsi, BOQOOTNMB U
BOZOMOHWXEHNE crnegyeT npou3BoauTb B COOTBETCTBMM C TpeboBaHuamm CHwull 3.02.01, TpeboBaHusMn ©
WHCTPYKUMAMMW 3aBOOOB-U3rOTOBUTENEN.

6.2 MNpwn GeckaHarnbHOWM Npoknagke B TpaHLUee paccTosiHMe Mexady OcsMu cocedHux Tpyb cnegyeT npuHMMaTtb npu
AnameTpe obomnoykm go 140 MM BkntoumTenbHo - 280 mm; npu gnameTtpe 160 Mm - 320 mm.

PacctosHne mexay ocbio TpybonpoBoga M OCbl0 pPsifioM  MPOKMadbiBaEMOro M30MMpOBaHHOro TpybonpoBoaa
oTonneHus criegyeT npuHumaTh He meHee 300 MMm.

6.3 MyHMMarnbHyl0 LUMpWUHY TpaHLUei Mo AHY criefyeT NpMHUMaTth B 3aBUCUMOCTM OT AuameTpa obornoyvek TpyG u
KonuyecTBa TpybonpoBoOAOB, YkNaablBaeMbIX COBMECTHO B OHOI TpaHLLee.

6.4 MNpwn TBepAbIX FPYHTax Ha AHe TpaHLen nepeq yknagkon Tpy6 Heobxognmo ycTpamBaTb OCHOBaHWE U3 Nec4aHoro
rpyHTa TonwmHonm He meHee 100 MM ¢ koaddumumeHTOM bunbTpaumm He mMeHee 5 M/CyT, necyaHoe OCHOBaHWE He
OOIDKHO coAepKaTb KYCKOB KMpruya, KamHs, WebHsA 1 gpyrnx TBEPAbIX BKIOYEHU.

6.5 Mpu Heo6x0QMMOCTM COoeAMHEHNS N TENMON30NALMN CTbIKOB TennonsonuposaHHbix Tpyb MN3-C Ha gHe TpaHLen
cnegyeTt ycTpavBaTbh NPUSAMKU pasMepomMm: LUMpUHa (ED + +1,D) MM, gnvHa #1,0 m, rmybuHa - 0,5 m, rge -
HapyxHbI gnameTp M3 obonoykn, ¢ - paccTosiHue B cBeTy Mexay 13 obonoykamm.



6.6 Npun obpaTHOW 3acbkinke TpybonpoBoaa B TpaHee HeOBXOAUMMO yCcTpamBaTh Haf €ro BEPXOM 3aLUMTHBINA CION U
o6cCbinKy M3 rpyHTa TomwmHon He meHee 200 mMm cBepxy u He MeHee 100 mMm cbBoky, He coaepxalive TBepAbIX
BKIOYeHNN (WebHs, kKamHer u np.). [pyHT B nasyxax TpaHwen unv npusiMKax cregyeT YnnoTHATe TpamOoBKOW wnn
nonueom BogoWn Ans obecneyeHus koadpdmumeHTa ynnotHenns #0,95. HenocpeactBeHHO Hag TpybonposBoaom
yNnoTHeHWe rpyHTa TpamboBkamu He pgonyckaetcs. [loBepx 3alMTHOrO Crosi MPOM3BOAAT 3acbiMKy TpaHLlen
CTpPOMTENbHBIMYA MaluMHaMK, MexaHu3Mamy MECTHbIM TPYHTOM, He cofepXalium TBepAblX BKMOYEHUA, OBNOMKOB
CTpouTenbHbIX MaTepuanoB u geTtanev n T7.4. pa3mepamun 6onee 600 mm. OBpaTHas 3acbinka Mep3fblM rPyHTOM He
ponyckaeTcsi. B xoge ycTpoyictBa 3awWwmTHOrO Cnosi U3 rpyHTa Hag TpybonpoBogoM Mocrne OTChbINKM M TpamOoBKM Ha
3aWUTHBIA Cron criedyeT yknagplBaTb MapKUPOBOYHYHO NIEeHTY NO BCeW AnuHe Tpacckl TpybonpoBoda ropsyero
BOJOCHabXeHus.

6.7 MNpu pekoHCTPyKUMU TPyGOMNpoBOAOB, MPONIOXKEHHHBIX B HEMPOXOAHbIX KaHamnax, Aoryckaetcsl yknagka Tpyb B
CTapble KaHarnbl ¢ MocrneayoLLeli 3acbINKon NeCKOM.

MoHTaxHble pa6oThl

6.8 Tpy6bl M3-C, 0TBOAbI, COEANHUTENBHbIE AETanM U KOMNMEKTYoLWME M3aenus, NocTynaroLmne Ha CTPOWKY, OOIDKHbI
NPOXoAnTb BXOAHOW KOHTPOSb KayecTsa.

6.9 Mpu npuemke TpyG M CoedMHUTENbHLIX AeTaneli OT MOCTaBlMka W MpW cknagupoBaHuu Ha Gase crepyet
NpoBecTu:

- KOHTPOIb Hann4yna Ha NoCTynarLlyr NpoaykKuno 1 KOMNIeKTyrwne n3genma COI'IpOBO/J,VITeJ'IbHOVI OOKyMeHTauuu, B
TOM 4Hucne CepTI/I(bVIKaTOB COOTBETCTBUA Ka4eCTBa,

- NPOBEpPKY COXPaHHOCTU U TEPMETUYHOCTY;
- BbIGOPOYHbIN KOHTPOSb Pa3MePOB (HAPYKHOTO AMamMeTpa M TOMLLMHBI CTEHKM) Tpy6 1 rHyThIX oTBoAoB M3-C;

- nepmonmquKvM KOHTPOJIb Ka4ecCTBa CKiagnpoBaHuUa U XpaHEeHUA U30NNPOBaHHbIX pr6, OTBOOOB, COEOUHUTENIbHbIX
netanemn, aNnemMeHToB.

6.10 Ha ctpouTenbsHon nroLagke criedyeT npoBecTu:
- MPOBEPKY Hanuumsa cepTdUKaToOB UMK UX KOMWUIA;

- KOHTpOMNb COOTBETCTBUS TPYD, OTBOAOB, COEOMHWUTENbHLIX AeTanei YCrnoBHbIM OBGO3HAYEHWSIM, yKasaHHbIM Ha
Tpybax, Aetansix unm sipnbikax (Konusi SpribIkoB);

- KOHTPOJb Pa3MepPOB (HapYXHOTO AMAMETPA TOMNLMHBLI CTEHKM TPYG U rHyTbIX oTBoAoB M3-C 1 HapyxHoro Anametpa
TENNou3onsAUMOHHON 06O0MOYKM MO BepxXHeMy rogpy C WCNONb30BAHUEM COOTBETCTBYHOLLErO W3MEPUTENBHOMO
WHCTPYMEHTa COrNMacHO TEXHUYECKOW JOKYMeHTaLmu).

6.11 HenocpeacTBeHHO Mepen MOHTaXOM MPOM3BOAAT BU3yalbHbIA OCMOTP TPy, OTBOAOB, COEOMHUTENBHbBIX
JeTaneii 1 3NIeMeHTOB.

6.12 Tlpn oOHapy>XeHUM CKBO3HbIX MOBPEXOEHWN (MPokonoB, npobouH), rnybokMx Hagpesos, TpewwH B
rodpupoBaHHoi N3 obonoyke n Ha koHuax Tpy6 MN3-C Tpybbl GpakytoTcs.

6.13 Mpy oGHapyXeHWUN CKBO3HbIX NoBpexaeHuii M3 060MoukM UX 3a4erbiBaloT HAaNOXEHUEM TEPMOYCaXMBAIOLLMXCS
mamxeT. Mpu obHapyxeHun B M3 obonoyke rnybokux TpeLyH U HaapesoB anvHol 6onee 300 MM, NonepeyHbIX TPELLUH
pa3mMepoM Gornee NOMOBMHEI €€ NEPUMETPA Y4aCcTOK MOBPEXAEHHON TPYyObl BbIpE3atoT.

6.14 ByxTbl nsonupoBaHHbIX Tpy6 MN3-C pasmaTtbiBaioT Mo AHY unv nNo 6poBke TpaHLLen.

6.15 B cnyyae yknagkm GyxTbl Mpy oTpuuaTenbHON TemnepaTtype HapyXXHOro Bo3gyxa OyxTy criedyeT BblAepXuBaTb
HernocpeAcTBEHHO nepen YKNagKkon Npy MONOXUTENbHOW TemnepaType unu nepeg pa3MoTkon ByxTbl OCYLLECTBASATL ee
nporpes nogasaemMbiM B TpyOy ropsiumm (TemnepaTypoii He 6onee 60 °C) Bo3gyxom.

6.16 lMpn HeobxogumocTw paspeskn BpyyHyto Tpyd un otBogos M3-C crnedyeT ncnonb3oBaTb HOXOBKY AN Pe3ku
MeTannoB unu gepesa, MenkodybyaTble NAOTHULKME NWUMbI, CTOMSPHbIE HOXOBKWU. [pn 3TOM NUHMS pe3a AormkHa ObiTb
neprneHanKynspHon ocu Tpyo6.

6.17 Ona coefnuHeHus (npucoeauHeHusi) TpyG u oTBogoB M3-C Ha KoHuax criefyeT CHSTb TEMMOBYIO M3ONALMIO C



NMOMOLLIbIO HOXa W cTaMeckn, obHaxas Tpydy M3-C Ha AnuHy nNpu HapyxHOM aguameTpe: 4o 63 mm - Ha 90 mm; go 110 Mm
- Ha 140 mm.

6.18 CoeguHeHve Tennou3onuMpoBaHHbIX Tpyd Mexay coboln unM C  TEennou3onUPOBaHHbIMKM - OTBOAAMMW,
METaNMNYECKMMN TPOMHUKaAMWN U T.N. CNeayeT BbIMOMHATE MO CneumanbHOW MHCTPYKUUW NPeanpusaTus - U3rotoButens
TpyO, COeaUHUTENBHBIX AeTanen, aNeMeHToB U KOMNoHeHTOB MY,

6.19 PaboTbl MO coeduHEHWIO U TEMnou3onauMu CTblikoB TpyD, oTBogoB u3 [13-C, yCTpoOWCTBY OTBETBMEHWUA C
MOMOLLBI0 MeTannyeckmx TPOMHWUKOB AOJTKEH BbIMOMNHATE crieumansHO obyyeHHbIn pabounin nepcoHan, NpOoLUeALUnia
obyyeHne 1 MeIoLLMA NNLIEH3NI0 Ha NPaBo NPOM3BOACTBA 3TOro B1aa pabor.

6.20 PaboTbl N0 COeaMHEHUIO 1 TENMOBOW M30NSILMMU CTLIKOB TPY6 cnedyeT Npou3BOAUTE MPU TEMMEpaType He Huxe
muHyc 10 °C.

6.21 Mpoxog TpyGonpoBoaa CKBO3b CTEHKM (DYHOAMEHTOB UM KaMep U3 >xere3oGeToHa U OpyrMe CTpoMTEnNbHbIE
KOHCTPYKLUM CriefyeT OCYLUeCTBMATb, Kak MpaBumo, C MOMOLLbIO YMMOTHUTENbHbIX MPOKNaA0YHbIX KOMeL U3 pe3uHbl,
HafeBaemblx Ha M3 006OMOYKy TEMMOM3ONUPOBaHHLIX TPYG, UMW APYrMX FrepMETUKOB, YKINaAblBaeMbiX B OTBEPCTUSIX
CTPOUTENbHBIX KOHCTPYKLIWIA.

7 UCTMbITAHUA TPYBONPOBOOOB

7.1 WNcnbiTaHns n npoMbiBKa TpyOONpOBOOOB MPON3BOAATCS B COOTBETCTBUM C TpeboBaHuamu CHulM 2.04.01, CHul
3.05.03 n CIl 40-102. TpybonpoBoabl AOMMKHbLI NOABEPraTeCA NpeaBapuTENbHOMY U OKOHYAaTENbHOMY WCMbITAaHWIO Ha
NPOYHOCTb Y NIIOTHOCT.

7.2 MNMpepBapuTenbHble UCTblTaHus TPY6oNpPoBOAOB Ha NPOYHOCTL U NAIOTHOCTL CrieayeT BbINOMHSTL FMapaBAnMYeckumM
cnocobom.

7.3 MNpenBapuTensHoe UcnbITaTeNbHOE MMApPaBMYeckoe JaBleHNe NPy UCMbITaHUM Ha NPOYHOCTL, BINOMHAEMOM [0
OKOHYaTenbHOI 3achInku TpyGONpoBoAa, TENOBON U30MSLMK CTHIKOB U YCTaHOBKM apMaTypbl, AOMKHO GbiTe paBHbIM 1,5
paGoyeMy OaBMEHWIO U MOOAEpXUBaTbCA MOAKAYKOM Bodbl HAa 3TOM ypoBHe B TeveHue 30 muH. [Mocre 4yero
ucnbiTaTernbHOE AaBreHne CHKaT J0 paboyero, KoTopoe noffepxkuBatoT B TedeHue 30 MUH, U NPOM3BOAST OCMOTP
coefuMHeHWit TpybonpoBoaa. PeaynbTaTbl UCTIbITaHWIA LOMKHLI PEFMCTPUPOBATLCS B XKypHarne paboT.

7.4 OKoHYaTenbHOe MCMbITaTerNlbHOE MOPABMAUYECKOE [ABMEHWE MPU UCMBITAHUSIX HA MIOTHOCTb, BbIMOSHSEMbIX
rocre Tennou3osnsuMn CTbIKOB TPYO M OKOHYaTenbHOW 3achInki TpyGONpPOBOAOB, AOIDKHO GbiTe paBHbIM 1,3 pabovemy
JaBMeHuIO.

7.5 OkoHYaTenbHOE MCMbITaHUe NPOBOAST B CriefytoLLeM NopsiKe:

- B Tpy6GonpoBoe co3faloT JaBrneHue, paBHoe pabodemy, 1 NOAAEPXKMBAIOT ero NoAKaykon BoAbl B TeUeHue 2 Y;

- AasneHne nogHMMaroT A0 YPOBHA UCMbITAaTENbHOIO N NnoaaepXnBaroT ero NoAKaykon BoAbl B TEYEHUE 2 Y.

TpybonpoBoA cuMTaeTcsl BbiAEPXKABLUMM OKOHYaTENbHOE UCTbITaHWE, eCcrnv NpU MocrneayoLweln 2-4acoBon BblAEPKKE
noj ucnbltTatenbHbIM AaBneHneM B TedeHne 1 4 nageHue aasnexHus He npesbicuT 0,02 MlMa.

7.6 TpybonpoBoa ropsyert BoAbl, CMOHTMPOBAHHbIA M3 TennoudonupoBaHHbIX Tpyb MM3-C, cnepyer TwarensHo
NPOMbITb NPOTOYHON NUTbEBOW BOAOW. [lopsgok nNpoBedeHWs NMPOMbBIBKM M Ae3nHdekuun TpybonpoBOOOB ropsiyero
BogocHabxeHus n3 Tpy6 M3-C npuHumaetcs B cooTBeTcTBUM ¢ TpeboBaHusimm CHulM 3.05.04.

7.7 Cpava B 9KcnnyaTaumio ceTen ropsiiero BogocHabeHusi M3 TennomsonupoBaHHbiX Tpyo M3-C, 3akoH4eHHbIX
CTPOUTENBLCTBOM, OCYLLIECTBIAETCHA B COOTBETCTBUM C TpeboBaHmaMN npoekta, CHulM 3.01.04 n CI1 40-102.

8 NPABUJIA BE3OMNMACHOCTW NPU NPOU3BOACTBE PABOT

8.1 Tpu npousBoacTBe paboT Heobxoammo cobnogate TpeboBaHns CHull 12-03, Bknoyass norpy3oqHo-
pasrpy3oyHble, 3eMIsiHble, 3NEKTPOCBApOYHblE U ra3ocBapodHble paboThl, rMApaBnUYeECKMe W MNHEBMaTUYeckue
UCMbITaHWst (B YaCTWN YCTAHOBIIEHUS OMaCHbIX 30H).

8.2 K paboTtam no ycTpOWCTBY CETEN ropsyero BoAoCHabXeHUs 13 n3onmpoBaHHbix Tpyb M3-C gonyckatoTes nuua,



pocturwve 18 ner, npouweawine megmumHCckoe ocsmaetenbcreoBaHme, cneunanbHoe O6y‘~IeHVIe, BBOHbIN WHCTPYKTaX "
WHCTPYKTaX Ha pa6oqu MecTe Nno TexHuke 6eaonacHocTu.

8.3 Npwn xpaHeHuu Tpy6 M3-C n 0TBOAOB Ha 0ObEKTE CTPOUTENBCTBA M HA MECTE MOHTaXa, YYUTbIBasi FOpPOYECTb 3TUX
Tpy6 (rpynna roptodectn "I3"), meHononuypeTaHa u nonuatuneHa (rpynna roptodectn "I4"), cnegyetr cobniogatb
npasuna npoTMBOMNOXapHoW 6e3onacHocTW. 3anpellaeTcd pas3BoAuTb OfOHb WM MNPOBOAWTL OrHeBble paboTbl B
HenocpeaCcTBEHHON BnM3oCcTK (He Brivke 2 M) OT MecTa CKINaaupOBaHUsi U30NIMPOBaHHBLIX TPYB, XpaHWUTb PSIAOM C HUMM
roptovne 1 NErkoBOCTaMEHSIIOLLNECS XUOKOCTM.

8.4 I'Ip|/| 3aropaHuum pr6, nx trennounsondaunm n oTeoaoB creayet ncnosib3oBaTtb 0ObIYHbIE cpencTea NoXXapoTyLeHNA;
npn noXxape B 3aKpbITOM NOMeLLeHn cnenyeT noJjib3oBaTbCA NPOTUBOrasamMm Mapku BK®.

8.5 MMpu yCTPOMCTBE 3MEMEHTOB CTbika TEPMOYCaXMBAOLUMXCA MyddT (MaHXET) C MCMONb30BaHUEM MiaMeHu
MpOnNaHoBOW FOperkyv HeoGXoaMMO TLLATENbHO CreauTb 3a HarpeBoM MydT M MaHXeT U MOMUSTUINEHOBbLIX 060NoYek
Tpy6, He Jonyckas NepeXxoroB NMoNMaTUIEHa UK ro 3aropaHusl.

8.6 OTxoAbl NeHomnonMypeTaHa 1 NonuMaTuneHa npu paspeske Tpyo unu ocBoGoxaeHUn TpyG OT M30NSALUM JOMKHBI
ObiTb Cpa3y nocre OKOH4YaHusi pabodeit onepauuyM cobpaHbl M CKMagupoBaHbl B CreuuanbHO OTBEAEHHOM Ha
CTpounoLlaake MecTe Ha PaccTOsHAN He MeHee 2 M OT TEMNou3oNMpoBaHHbIX TpyG 1 AeTaneil.

8.7 Tpy6bl 13 neHononuypeTraHa W MONUITUMEHA He B3PbIBOOMACHbI, MPWU OObIYHBIX YCMNOBUSIX HEe BblOENslT B
OKpYXXaloLLyto cpefly TOKCMYHbIX BELLECTB U He OKa3blBalT MPW HEMOCPEACTBEHHOM KOHTaKTe BPEAHOro BRUSIHUSI Ha
opraHuam yenoseka. ObpalleHne ¢ HAMK He TpebyeT ocobbix Mep NpenoCTOPOXHOCTU (knacc onacHocth 4 no TOCT
12.1.005).

8.8 Bce paboTbl MO 3anvBke CThIKOB M30MUPOBaHHbLIX TPYD CMechblo neHomnonuypeTaHa (npurotosnexHue cmecu MYy,
3anvMBKa CMecu B CTblK) [OJDKHbI MPOM3BOAUTLCA B CMeLofexie C NpUMEHEHUeM WHAMBUAYanbHbIX CPEACTB 3alluTbl
(xnonyaToByMaxHbIN KOCTIOM, creLobyBb, nepyaTki 13 MBX, xnonyaTobymaHble pykaBULlbl, 3aLLUTHLIE OYKU).

8.9 Ha mMecTe 3anvBKkM CTbIKOB JOSMKHbI HAXOAMTLCA CPeacTBa ANA Aerazauunm npuMmeHsaemblx BewectB (5-10%-Hbin
pactBop ammuaka, 5%-Hbli pacTBOp COMSHOW KMCMNOThI), a Tawke anTedka C¢ megukameHtamu (1,3%-HbIn pacTBop
noBapeHHoWn conu, 5%-Hbli pacTBop GOPHON KWUCMNOTbI, 2%-HbI PacTBOP MUTLEBOW COAbI, pacTBop Koda, OuHT, BaTa,
XryT). Heobxoaumo noMHUTb, YTO KOMMOHEHT cMeck MY (nonMusoumaHaT) OTHOCUTCH K S40BUTLIM BELLLECTBAM.

NPUNOXEHUE A
(cnpaBo4HoOE)

MOKA3ATEJIN CBONCTB TPYEbI U3 "CLUMTOI 0" NOJINITUIEHA (N3-C),
TENNOnN3onAunn U TPYBbl-OBOJIOYKHU

Tabnuua A.1 - MNMokasatenu ceoncTs Tpyobl M13-C

MokasaTenb 3HauyeHuWe nokasaTens
Mpenen TekyyecTn npu pactskeHuu, MlMa He meHee 16
OTHoCUTENbHOE yanuHeHwne npu paspbise, % He meHee 150
KoathdmumeHT nMHenHoro pacumpeHus K_1 nnn 1/K = 1,5'10—4
CTteneHb clumskn, %: M3-C a =70
na-Cs * 65

CTOMKOCTb MpU  MOCTOSSHHOM BHYTPEHHEM [OaBfneHun (4) npwu
HayanbHoM HanpsbkeHun (Ml1a) B cTeHke Tpybbl M Temnepartype, °C:

12 npu 20 He meHee 1

4.4 npun 95 He meHee 1000




KoadpdpmumeHT 3KBMBANEHTHON paBHOMEPHO3EPHNCTON 0,0106
LLIEepPOXOBaTOCTU, MM

Tabnuua A.2 - NokasaTenu Tennonsonsaumm

lNokasatenb BenuunHa nokasartens

He meHee 55
MnoTtHocTb MY, Kr/m

MpouHocTs MI1Y Ha cxaTue, Mla He meHee 0,2
O6bemHas gons 3akpbITbix Nop, % He meHee 90
BoponornoteHve npu kunsayeHmu, % He 6onee 10
TennonposogHocTe npu 20 °C, B1/(m-°C) He 6onee 0,032
MpoyHoCTb Ha cABWr B OCEBOM HanpasneHuu Tpybel [13-C He meHee *0,12

oTHocuTenbHo MY npu Temnepatype 23 °C, Mla

KectkocTb ~ TennousonupoBaHHOW  Tpybbl B paguanbHOM He meHee *20
HanpaeneHnM Mpu OTHOCUTENbHOM Aedopmaunm cxatmsa 5%,

2
KkH/m

Tabnuua A.3 - NokasaTtenu cBoncTB Tpybbl-o60no4ykn M3-80

MokasaTtenb 3HauyeHwve nokasaTtens
Mpenen TekyyecTn npu pactskeHuu, MlMa He meHee 19
OTHOCUTENbHOE yanuHeHwne npu paspbise, % He meHee 350
MpoyHocTb M3 0bonoykm Npy BAaBNMBaHUM MHAEHTOPA, KH He meHee 0,12

NPUNOXEHUE B

HOMOIPAMMA )14 TMOPABIIUYECKOIO PACYETA TPYBONPOBOAA
rorPA4YEN BOAbl CO CPEOHEN TEMIMEPATYPOW 60 °C
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rMOpaBnUYEcknin YKNoH (MoTepM Haropa Ha eauHULYy AnuHbl Tpybonposoaa)
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