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BeeneH Bnepsble

BBepgeHue

Hactoswun Ceog npaBwui  COOEPXWUT YyKa3aHUs MO MPOEKTUPOBAHWMIO U MOHTaxy MOA3EMHbIX
TpybonpoBoAoOB ropsiiero BogocHabxeHus (B GeckaHanbHOM BapuaHTe) U3 rMOKMX NonmMaTuneHoBbIX ("cumnToro”
nonuatuneHa) Tpyb6 C u3onAuMeEn u3 MeHononuypetaHa B TFOMPUPOBAHHOM MONMUITUNEHOBON OOOMOYKeE.
BbinonHeHne aTnx ykasaHum obecneunt cobnogeHmne obasatenbHbiX TpeboBaHMIM K HAPY>KHBIM CUCTEMAM ropsiyero
BOAOCHABXEHNS M UX TEnnoumsonsaumu, yctaHoBneHHbIX gencteytowmmn CHull 2.04.02-84* "BopgocHabxeHue.
HapyxHbie cetn n coopyxerus", CHull 41-02-2003 "Tennosble cetn", CHull 41-03-2003 "Tennosas unsonsuums
obopynoBaHusa u Tpybonposogos", CHull 3.05.04-85* "HapyXHble CETU U COOPYXEHWUs BOOOCHaOXEeHUS U
kananusauymn" n CHull 3.05.03-85 "Tennosble ceTn".

B nanHom CI1 npvBeaeHbl npaBuna NpoekTMpoBaHUA 1M Npoknagku Tpyd u3 "cumtoro” nonuatuneHa (M3-
C), 130mMpoBaHHbLIX MNEHOMNOMNWYPETAaHOM C 3aLUMTHOW FOPPMPOBAHHON OGOMOYKOM W3 MOMMATUNEHA BbICOKOTO
[OaBIeHVs1, N3roTOBMNEHHbIX B 3aBOACKUX YCIOBUSIX.

B CBoae npaBun npuBegeHbl: COpTaMeHT Tenmomn3onupoBaHHbix Tpyb M3-C; cnocobbl nx npucoeamHeHun
K CTanbHbIM Tpybam 1 MeTannuM4yeckon apmaTtype; rMapaBnmyeckme pacyeTbl, MpaBunia XpaHeHus Tpyb, MOHTaxX u
ucnbiTaHmsa TpybonpoBOAOB, a Takke TeXHMKa 6Ee30NacHOCTU NPU UX MOHTaXe.

Mpn paspabotke CBoga npaBuil  UCMNOMb30BaHbl Martepuanbl: TexHWYeckMe pekomeHgaumm no
npoekTupoBaHnio n GeckaHanbHOW Mpoknagke TpybonpoBodoB ropsidero BogocHabxenus wm3 Tpyd "M3-C",
TENnnou3onMpoBaHHbIX NEHOMNONMypeTaHOM B ropmMpoBaHHON nonuaTtuneHoson obonoyke "lMpodnekc” (TP 130-
02); TexHu4eckoe cBuaeTenscTBO Ha Tpybbl "Mpodnekc” us "cwmTtoro” nonunatunena M3-C ¢ tennonsonsumen na
neHononuypetaHa B ropupoBaHHOW MONMaTUNEHOBOW obonouvke Anst 6eckaHanbHOW MNPOKNagkM MNOA3EMHbIX
ceTelt BogocHabxeHnsi; PTM "PacdeT akcnnyaTauMoHHbIX xapaktepucTuk Tpye no TY 2248-015-40270293-2002
"Tpy6bl "Tpodonekc" n3 "cumMToro" nonuMaTureHa c TENOU30NSAUMEN U3 NeHononuypetaHa B rodprvpOBaHHOM
nonmatuneHoson obonouke”, TY 2248-021-40270293-2003 "Tpybbl "Wsonpodnekc" n "M3onpodnekc-A" wn3
"cwmToro" nomnuatuneHa [9-X c¢ TennousonsauMen M3 MeHononnypetaHa B ropupOBaHHOM MONMMITUNEHOBON
obornouke", a Takke pabounn JOKyMeHT ans eBponewnckoro ctaHgapta TC 107 WI 00107019:2001 (E) "District
Heating - Preinsulated flexible pipe systems - Requirements and test" (Tpy6onpoBoabl ropsivyern Bogbl - cuctema
npeaBapuTenbHO U30NUPOBaHHbIX TMBKnx Tpyd - TpeboBaHMsa 1 NCnbITaHns).

B paspaboTtke CBoga npaBun NpuUHUManu yyacTtue: kaHguaatbl TexH. Hayk A.B. Cnagkos, A.l. HelimaH,
B.I". MeTpos-Aenuncos (MY "HAWMoccTtpon"), M.W. Topunosckuin, a-p TexH. Hayk B.B. Kospura, kaHa. dus.-matem.
Hayk HO.J1. Wmenes, W.B. 'Bo3geB, M.U. KyanH (BAO "3aeog AHL [lastpybnnact"), B.A. myxapeB ([occTtpow
Poccum), 11.C. Bacunbesa (®Iryr 4HC).

1 O6nacTb NpMMeHeHuns

Hactoswwun CBog npaBui pacnpocTpaHSeTCs Ha NPOEKTUPOBAHME M MOHTaX NoA3eMHbIX TpybonpoBogos
ropsidero BogocHabxeHuss ¢ Tpybamu u3 "cwwmtoro" nonmatuneHa (M3-C) (panee - TpybonpoBogoB) C
MHOyCcTpManbHOM Tennomsonauuen wu3 neHononuypetaHa (MMY) B nonuatuneHoson ([13) obonoyke ¢
MakcuMmanbHon TemnepaTtypoi Bogbl 75°C u NocTosiHHBIM pabounm gasneHvem go 1,0 MIMa, npoknagbiBaeMbix
BeckaHarnbHo.

2 HopmaTuBHbIe CCbINIKU

B HacTosiwem CBoae npaBun NpusBeaeHbl CChINKU Ha creayolne HopMaTUBHBIE JOKYMEHTHI:



CHuIT 2.04.01-85* BHyTpeHHWIA BOOONPOBOA W KaHanusaums 3gaHuni

CHuIT 2.04.02-84* BogocHabxeHue. HapyxxHble ceT u COOpyXeHUs

CHull 3.01.04-87 Tpyemka B 3KCNnyaTauuilo 3aKOHYEHHbIX CTPOUTENLCTBOM 0ObekToB. OCHOBHLIE
NoNOXeHns

CHuI 3.02.01-87 3emnisiHble COOpPYXXeHUsl, OCHOBaHWUS U (PyHOAMEHTHI

CHuI1 3.05.03-85 Tennosble cetu

CHwuI1 3.05.04-85* HapyHble CETU N COOPY>KEHUS BOOOCHAOXEHNS 1 KaHanu3auum

CHwuIN 12.03-2001 BesonacHocTb Tpyda B cTpoutenbcTBe. Yactb 1. Obwue TpeboBanms

CHwuIN 23-01-99* CtpouTenbHasa KnMMmaTonorns

CHwuIN 41-02-2003 Tennosble cetu

CHwuI 41-03-2003 Tennosasi n3onaums obopyaosaHms u TpybonpoBogoBs

OCT 12.1.005-88 CCBET. Obwume caHuTapHo-rmrmeHnyeckne TpeboBaHuns Kk Bo3ayxy paboyen 30HbI

CIT 40-102-2000 lNpoekTupoBaHue 1 MOHTaX TPyOONPOBOAOB CUCTEM BOOOCHAOXEHUSA U KaHanusaumm u3
nonumepHbix matepuanos. O6wme TpeboBaHus

3 NMpoekTpoBaHue Tpy6onpoBoaoB

3.1 TexHu4yeckne TpeboBaHUA

3.1.1 Tllpu npoekTnpoBaHun TpybONpPOBOAOB CcrnedyeT Wucnonb3oBaTb TpyObl C  UHAYCTpMArbHON
Tennounsonsaumen ns My B rogppupoeaHHom M3 obonoyke, pasmepbl U Macca KOTopbIX NpuBeAeHbl B Tabnvue 1 1

Ha pucyHke 1.



{ — tpyda 119-C; 2 — nenonoauyperan; 3 — NOAUITHICHO-
Bag ONCHKA, 4 — roPUPOBAHIIAL MOMUITUNCIIOBAN 00OIOUKA

Pucynorx I — CxeMa KOUCTPYKLMN U30HPOBAHDBIX TPYD
No-C

"Puc. 1. Cxema KOHCTPYKLUKN N30NNPOBaHHbIX Tpy6 M3-C"

MokaszaTenu ceoncTs Tpyb M3-C, Tennomnsonsaumm n o6onoYvkmn npuBeaeHbl B NpunoxeHnm A.
3.1.2 AnnHa Tpy6 B ByxTax gormkHa coctaBnaTe npu avameTtpe M3 obonodku: go 75 mMm - He 6ornee 900 m;
90 mm - 600 m; 110 mm - 400 m; 125 mm - 290 m; 140 mm - 190 m; 160 mm - 170 m.

MpumeyaHus
1 MNpu HamoTke TPy Ha KaTyLLKK AnvHa Tpyd MoxeT 6biTb GonbLuen.
2 lNMpepenbHble OTKITOHEHUSA ANVHbLI TPYO AOMKHbI COCTaBNATh: Npu anuHe o 500 m +3 %, 6onee 500 m -

1,5%.
Ta6bnuua 1

B munnumetpax



Pasmeper TpyO II3-C MyHMMaNIbHAA Pasmepr [I5 obosouku MuHMMa - OpMeHTHUPOBOUHAS Macca 1 M
TOJIIMHA JIbHag TENJIOM30JIMPOBAHHON TPYOH, KT
TEeIJIOM30JIALUNM U3 BEICOTA
[y a rodp h
HapyXHEB ToJumHa CTEeHKU € Tun 1 Tun 2 HapyXHEB TonmmHa CTeHku e 1 Tun 1 Tun 2
omameTp d (cTaH- (ycumen- omameTp D
OapTHE HEBIN )
SDR 11 SDR 7,4 S 3.2 ) HOMMH. npen. HOMMH . npen. C Tpydbom IM9-C
S 5 OTKJI. OTKJI.
HOMMH. | Ipen. HOMMH . npen. |HOMMH. npen. SDR 11 |SDR 7,4 |SDR 11 [SDR 7,4
OTKJI. OTKJI. OTKJI.
25 +0,3 2,3 +0,5 - - - 19 75 +3,0 2,0 +0,5 2,0 - - 0,90 -
32 +0,3 2,9 +0,5 4,4 +0,7 - 16 75 +3,0 2,0 +0,5 2,0 - - 0,98 1,10
40 +0,4 3,7 +0, 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 2,4% +0,5 3,0% 2,28 2,7 2,68 3,10
125 2,7 3,5
75 +0,7 6,8 +0,9 10,3 + 1,3 17 24 125* +3,0 2,7* +0,5 3,5% 3,02 3,64 3,45 4,08
140 3,0 4,0
90 +0,9 8,2 + 1,1 12,3 + 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 5,36 6,71 - -
* PasMeps IJig OOOJIOUKM Tura 1.
[IpyMeuaume - PasMepsl TOOpMPOBaHHOM IO OOOJIOUKM NPMBENEHBI: B UMCIAMTEJNIe — OJII THUIa IO TOJIIMHE TEeIJIOM30J4AUMM 1 (CTaHIapTHBDL) , B 3HAMeHaTeJse - IOJd

TUIna 2

(YCHUIJIEHHBIN) .




3.1.3 [nsa noasemHbix TpybonpoBodos ¢ TemnepaTypon ropsden sogel 75°C 1 paboymm gaerneHvemMm Jo
0,6 MINa cnegyeT nucnons3oBatb Tpybbl [13-C cepun S 5 (SDR 11), a npu paboyem gaeneHun go 1,0 MMa - Tpy6nl
Ma-C cepumn S 3,2 (SDR 7,4).

Mpu ykasaHHbIX NapamMeTpax ropsyen Boabl CPok cnyx6bl TpyOonNpoBoaa AOSMKEH COCTABNATL HE MeHee 25
ner.

3.1.4 Tlpn npoekTMpoBaHun TPyOONPOBOAOB, MPOKMNaAbiBAEMbIX B paMloHax C MNOMOXUTENbHON
cpeaHerogoBon TemnepaTtypon HapyxHoro Bosgyxa (CHull 23-01), cnegyet npumeHaTb Tpybbl Tuna 1
(cTaH@apTHbIN), B paioHax Cc OTpuuaTenbHOM TeMMepaTypon Hapy)XHOro Bo3ayxa - Tpyobl Tmna 2 (YCUIeHHbIN).

3.1.5 Tpn npoekTupoBaHun TpyOONPOBOAOB crneadyeT cobnogatb obwme Tpebosannss CHull 2.04.01,
CHwuI1 2.04.02, CHwuIM 41-02 n CM 40-102.

3.2 'mppaBnuyeckni pacyet

3.2.1 T'vgpaBnuyeckuin pacyeT TpybONpPOBOAOB ropsAYvero BogocHabXeHus crnegyeT NpoBOAWUTb COrMAacHo
CI 40-102.
3.2.2 MNoTepwn Hanopa H Ha yyacTke TpybonpoBoaa ropsiyen BoAbl CrieayeT onpeaensaTb no opmyrne

2
\Y
H=Li + cyMMa Kcu , (1)
t 29 J
roe L - pacdueTHas OJMHaA ydacTka TpyOomnpoBona, M;
i - I[IOTEepM Halopa, BHEB3BAHHEE I'MOPABJIMUYECKVM COINPOTUBJIIEHUEM
t
Tpy6, npu TeMmneparType Boam /5°C (momamumii TPyBOmpOBOI)
u 50°C (UMPKYJISUMOHHBM TPyOONPOBON) ;
\ - CpeInHad CKOPOCTBb IOBUWXEHUS BOIB, JI/C;
g - YCKOpeHMe CBOOOOHOTO NameHMsI;
cyMMa KCM — CyMMa KO20OULMEHTOB TUIPaBJIMYeCKUX CONPOTUBJIEHUN

J
CTHIKOBEIX COEIMHEHUM, OTBOINOB, TPOMHMKOBHIX OTBETBJIEHUM,
3aMoOpHOM apMaTyphl.

3.2.3 Tlpu npoBegeHUn nNPUBNKEHHBLIX TMAPABAMYECKUX PacYeToOB MNpu onpegeneHun it MOXHO
nonb3oBaTbCsi HOMorpammown (mpunoxexHve B), coctaBneHHow Ans cpegHen Temnepartypbl Boabl 60°C. [lpu
MCMNOMb30BaHUN HOMOrpaMmbl ANS TMAPaBAMYECKOro pacdeTa nogawouwero TpybonpoBoga ropsyen Bofbl C
TemnepaTypon 75°C cnegyeTt BBECTM NOMpaBoYHbIA koadhduumeHT 0,96, a Ans UMpKynsUMOHHOro TpybonpoBoaa ¢
TemnepaTypon Bogpl 50°C - koacpduumeHT 1,025. MNpn npoBeaeHUM NPUBNMKEHHBLIX TMOPABNYECKUX pacyeToB
rMapaBnmnyeckue ConpoTMBNEHUS CTLIKOBbLIX COEAUHEHMI AONYyCKaeTCs He y4nThIBaTb.

3.2.4 nybuHa 3anoxeHus TpybonpoBoaoB (8o Bepxa obonoyku M3) gomkHa coctaBnaTb He meHee 0,6 m
n He 6onee 2,0 m.

3.2.5 [1na panoHOB C pacyeTHOW TemnepaTypon HapyXHOro Bo3gyxa Bbiwe MUHYyC 25°C npumeHeHue
cneumanbHblX ~ KOMMNEHCATOPOB WM KOMMEHCUMPYIOLUMX  YCTPOWCTB  TeMmnepaTypHbiXx  dedopmaumin  He
npegycMmaTtpusaeTcs.

3.2.6 YCTpOWCTBO HEMOABMXKHBLIX OMOP CreayeT npegycMaTpmBaTb B MECTaX MPUCOEOVHEHUST MONIMMEPHbIX
TpyOONpOBOAOB K CTamnbHbIM TpyboMpoBogam Ha OTBETBIIEHMAX, @ Takke Ha BBOAAX B 34aHUSA U COOPYXEHUS.
YcTaHoBKa MPOMEXYTOYHbLIX HEMOABMKHBIX ONOp He TpebyeTcs.

lMpu pacyeTe KOHCTPYKUMIA HEMOABWXKHBLIX OMOP 3HAYEHUS OCEBbIX YCUITUI OOMYCKAETCss OPUEHTUPOBOYHO
npyvHuUMaTh no Tabmuue 2.

Ta6nuua 2

HapyXHE OMaMeTp TPyOB, MM Ocepoe ycunme, H

25 400

32 400




40 600
50 1000
63 1500
75 2200
90 3500
110 4700

3.2.7 MNMpoBepka TpybonpoBoaa Ha YCTONYMBOCTb, Kak NpaBumno, He Npou3BOAUTCS.

3.2.8 Cwucrema gucCTaHUMOHHOrO onepaTtmBHOro koHTpons (OOK) 3a cocTosHMeM  BRaXHOCTM
TennousonaumnoHHoro crnos MY moxeTt He npeagycMaTpuBaThCA.

3.2.9 lNpwn GeckaHanbHOM Npoknagke TpybonpoBoAOB CONYTCTBYIOLMI OPEHaX HE NpedycMaTpuBaeTcs.

3.2.10 [lloBopoTr TpybonpoBoga ropsidero BOOOCHAOXeHUA nyTem ero u3rmbaHwst  cnegyet
npegycMmaTpuBaTh, y4MTbiBasi criegytowme paguyckl narmba r, M, ans Hapy>Hboix guameTpos (Mm) M3 obonoyku: oo
75mMmr~0,7m;,90 Mmr~0,8Mm; 110 MM~ 0,9 M.

3.2.11 MNepecevenunsa Tpybonposogom m3 MNM3-C npoe3goB o6LLEropoacKoro 3HadeHus, aBToMarmcrpanen,
XKernesHbIX JOPOr 1 TpamMBaMlHbIX NyTew criedyeT NPOeKTUPOBaTh B TOHHENSAX, KaHanax unv dyrnspax.

3.2.12 Tpy6sbl M3-C fOmKHbI KOMMNIIEKTOBATLCS:

- COeOVHUTENbHBIMW OeTansiMM  KOMMPECCUMOHHOIo Tunma M3 naTyHu Ans COeAMHEHMSI  y4acTKOB
Tpy6onpoBOAOB 1 3anopHOM apMaTypbl;

- TPOMHMKaMM 13 NaTyHWU C SNeMeHTaMu1 Koxyxa Ang Tennounsonsumm TponHukos MI1Y;

- otBogamu 90°, rHyTbiMK 13 Tpy6 M3-C B 3aBOACKOM M30NALNK;

- KOHLeBbIMW 3arnyLuKamu;

- MydpTamm (MaHXXeTamn) U3 TepMoycakMBatoLLErocs MONMITUIEHA;

- eMKOCTSIMW C KOMMNOHEHTaMM1 NeHOMNoNMypeTaHa;

- TMAb3aMy W YMIOTHUTEMbHBIMU MaTepuanamy Afsi NPOXOA4a CKBO3b OrpadkAalwolimMe CTpouTeSbHbIE
KOHCTPYKLUMM 30aHWN.

4 Tunbl coeguHeHUN

4.1 CoeguHeHune Tpyb M3-C gomkHO ObITb, Kak NpaBuIio, KOMMPECCMOHHOIO TuMna, C UCMOfb30BaHUEM
netanei M3 natyHu (Hunnenew, OOXMMHbIX KOmeyu, HakuWOHbIX raek, HagBuraemblix MydT) C nocregyroLlen
TennousonaumMen Mecta coeauHeHuss cmecbto  [MY  u  repmetmsaumen mMmydTon  (MaHXeTon) U3
TepMOyCaXnBatoLLEerocs NonmaTuneHa.

4.2 lMpucoegnHenne Tpyb M3-C k cTtanbHoM TpyOe criegyeT OCyLLeCTBNATb Yepe3 cTarlbHOW naTpyOok-
HUMNMernb, K pe3b00BOMY COeAMHEHUIO - Yepes pe3bboBLle AeTanu, K hnaHueBOMy COeQUHEHUIO - Yepe3 naTpybok-
HUNNenb ¢ doriaHueM.

5 TpaHcnopTUpoBaHue U XpaHeHue

5.1 Tpybbl B OyxTax M Ha KaTyllkax, coeavHUTEmNbHblE AeTanu, 3NEMeEHTbl NepeBO3AT NObIM BUAOM
TpaHcnopTa, obecrneynBaloLLMM COXPAHHOCTb TPyObl M 0OOMOYKKM, TENMOBOW M3OMAUUM M UCKIOYaKOLWUM
BO3MOXHOCTb 4Ype3mMepHOro npormba Tpyb npu ux nepemellenHnn. Npu nepeBo3ke Tpyb Mo KenesHon Jopore B
KpbITbIX BaroHax Macca ynakoBOYHOM eanH1Lbl AomkHa ObiTh He Bonee 1,25 T.

5.2 lMepeBo3ky m3onupoBaHHbix Tpyo M3-C, oTBOOOB, 3NEMEHTOB U MOrPy304HO-pasrpy3oqHbie paboThbl
crnegyeT Npov3BOAUTbE MpU TeEMMNepaTtype Hapy>XHOro Bo3dyxa Bbilwe MuHyc 15°C, mncnonb3ys npu Morpyske u
pasrpy3ke Msrkue nonoTteHua u crponbl. Mcnonb3oBaHve Ons 3TOM LenM MeTanfmMyeckMx TPOCOB unv uenemn
3anpetyaetcs. Npu pasrpyske 3anpewaercs copacbiBaTh € NMoboOM BbICOThI OyXThl U U30NMPOBAHHLIE OTBOAbI.

5.3 Tpy6bl [13-C B ByxTax AOMKHbI XpaHUTBCA Ha POBHbIX nrowagkax. Ha crpomtensHoM ob6bekTe ByXThbl
Tpy® AOMKHbI CKNagupoBaTbCA Ha CBOOOAHbLIX OT TBEPAbIX BbICTYMOB MroOLWazKkaxX, C YCTPOMCTBOM HACLIMHOMO
nec4aHoro OCHOBaHWA TOnwnHOW He MeHee 100 MM B ropm3oHTanNbLHOM MOMOXEHUM B psaax BbICOTOM He Gonee
2 M.

M3onupoBaHHble 0TBOAbI AOIMKHbI CKNaaupoBaTbCa OTAENbHO.



5.4 CoegunHuntenbHble AeTanu, 3neMeHTbl U mMaTepunanbl OOJDKHbl XpaHUTbCA OTAOENIbHO B 3aKpbITbIX
nomMeLleHunax.
EMKOCTU C KOMMNOHEHTaMM neHononnypeTaHa OO0JKHbl XPaHUTLCA B OTarfinBaeMbiX MNOMELUEHUAX.

6 MoHTaXHble paboTbl

3emMnsHble paboThbl

6.1 3emnsHble paboTbl MpWM CTPOUTENBLCTBE MNOA3EMHbIX TPYOOMPOBOOOB ropsAYero BOAOCHaGXeHMWS,
BOOOOTNMB M BOAOMOHWXEHME cregyeT NpovM3BOAUTE B COOTBETCTBUM C TpeboBaHmsmu CHull 3.02.01,
TpeboBaHMAMU N MHCTPYKLUMSIMU 3aBO4OB-U3rOTOBUTENEN.

6.2 lMpn OeckaHanbHOW NPOKNagKe B TpaHLIee paccTosHME MeXOy OCAMM cocefHux Tpyo cnegyet
npuHUMaTh Npy anameTtpe obonoykmn Ao 140 mm BKtounTensHO - 280 MMm; npu guametpe 160 mm - 320 mm.

PacctosHne wmexgy ocbio TpybonmpoBoga M OCblO  psgoM  MpOKNagbiBAaeMOro  U30NvMpOBaHHOMO
TpybonpoBoaa otonneHus cnegyet npuHnmate He meHee 300 mm.

6.3 MUHVMManbHy0 LUMPUHY TpaHLLen No AHy criegyeT NPpUHMMaTh B 3aBMCMMOCTU OT AvameTpa oborovek
Tpy6 n konuyecTBa TPyOONPOBOAOB, YKNaablBaeMblX COBMECTHO B OAHOM TpaHLLEee.

6.4 MNpu TBepabIX rpyHTax Ha AHe TpaHLLeun nepepn yknagkon Tpydo HeobxoaumMo ycTpanBaTb OCHOBaHueE U3
nec4aHoro rpyHta TonwmHon He MmeHee 100 MM C KO3(hpuUMEHTOM unbTpaumm He MeHee 5 M/CyT, necyaHoe
OCHOBaHWe He JOMMKHO codepXaTb KYCKOB, KUPMMYa, KaMHs, LLeOHA 1 ApYyrnx TBEPAbIX BKITHOYEHNNA.

6.5 Mpu HeobxogUMOCTU coeanHEHNST N TEMNNOU3ONSLMN CTLIKOB TENon3onupoBaHHbix Tpyb M3-C Ha gHe
TpaHLLen cnegyeT ycTpavBaTb NPUSMKU pa3mepoMm: wupuHa (2D + a + 1,0) mm, grivHa ~ 1,0 m, rmy6uHa - 0,5 m,
rae D - HapyxHbiv anameTp M3 obonoyku, a - pacctosHme B cBeTy Mexay 13 obonodkamum.

6.6 lpu obpaTHOM 3acbinke TpybonpoBoga B TpaHLWee HeOoOXOAMMO ycCTpauBaTb Hag €ro BepXoMm
3aLUUTHBIA CMOW M OBCLINKY M3 rpyHTa TonwmHoM He meHee 200 mm cBepxy M He meHee 100 mm cOoky, He
cogepxawime TBEpAbIX BKIMOYEHUN (WebHsl, kamHel 1 np.). MPyHT B nasdyxax TpaHLeun unuv npusiMkax cnegyet
YNNoTHATL TpambBOBKOW wunM nonmBOoM Bogon fAnst obecnedeHus koaddpuumeHTta ynnoTHenma ~ 0,95.
HenocpeactseHHO Hap TpyboOMNpOBOAOM YNMOTHEHME FpyHTa TpamboBkamu He gonyckaetcd. [loBepx 3awMTHOro
Cnos npoOM3BOAAT 3acbiNKy TpaHLEeW CTPOUTENbHbIMU MallMHaAMKW, MeXaHU3MaMu MeCTHbIM [PYHTOM, He
cofepXalimm TBepPAbIX BKIOYEHWI, OONMOMKOB CTPOMUTENbHbLIX MaTepuarnoB v AeTanew u T.n. pasmepamu Gonee
600 mm. ObpaTtHasi 3acbinka MepanbiM rPYHTOM He gonyckaeTtcs. B xoge ycTponcTBa 3alMTHOrO Criost U3 rpyHta
Hag TpybompoBOOOM Mocre OTChbINKA M TPambOBKM Ha 3alUTHBLIA CMOW cnegyeT yknagbiBaTb MapKMpOBOYHYH
NeHTy No Bcen anvHe Tpacchl TpybonpoBoaa ropsiiero BoAOCHabXeHMs.

6.7 lNMpn peKoHCTPyKUMM TpyOOMNpPOBOAOB, MPOSIOXKEHHbBIX B HEMPOXOAHbLIX KaHanax, AOMycKaeTcs yknaaka
TpyO B CTapble KaHanbl C NOCMNeAyoLLEen 3acbINKOW NECKOM.

MoHTaxHble paboTbl

6.8 Tpybbl M3-C, oTBOAbLI, COEQUHUTENbHbIE AeTanu WM KOMMMEKTYLWmne usgenusi, noctynawowme Ha
CTPOMWKY, OOMMKHbI MPOXOAMUTb BXOAHOW KOHTPOIb KayecTBa.

6.9 lMNpn npvemke Tpy® M COeQUHUTENBHBLIX AeTanen OT MoCTaBLUMKAa W NpW cknagupoBaHun Ha 6ase
cnepgyeT NpPoOBECTU:

- KOHTPOSlb HanMWyusa Ha MOCTyNalLylo MNPOAYKUMIO MU KOMMIEKTYOLWNEe M3Lenust COMpOBOAUTENBHOW
OOKyMeHTaumm, B TOM 4mcne cepTudukaToB COOTBETCTBUS Ka4eCTBa;

- MPOBEPKY COXPAHHOCTU U FrEPMETUYHOCTMU;

- BbIOOPOYHBIA KOHTPOMb PasMepoB (HAPY>KHOrO AMaMeTpa M TOSLWMHbI CTEHKU) TPYO U THYTbIX OTBOAOB
na-c;

- NEepuoanyeckuin KOHTPOMb KavecTBa CKMaAMpPOBaHWUS UM XPaHEHUs U30NUMPOBaHHbIX TpyO, OTBOAOB,
COeAVHUTENbHbIX AeTanewn, 3a1eMeHTOB.

6.10 Ha ctpouTensHon nnowagke criegyet NpoOBeCTU:

- MPOBEPKY HanNnuns cepTUUKaToB UMK UX KOMUIA;

- KOHTPOSlb COOTBETCTBUSA TpyD, OTBOAOB, COEOUHUTESNbHLIX AeTanel YCrnoBHbIM 0003HaYeHUAM,
yKasaHHbIM Ha Tpybax, AeTansix unm aprbikax (Konus siprbIkoB);

- KOHTPOIb pa3MepoB (HapY)XHOro AuameTpa TOMLWMHbI CTEHKU TPYD u rHyThix oTBoAoB M3-C 1 HapyXHOro
OnameTpa TENION30NSALUMOHHON ODOSIOYKM MO BEepxHeMy rodpy C WCMOMb30BaHMEM COOTBETCTBYHOLLEIO
N3MEPUTENBHOIO MHCTPYMEHTA COMMacHO TEXHWYECKON JOKYMEHTaLMN).



6.11 HenocpeacTBeHHO neped MOHTaXOM  MNPOM3BOOAT  BU3yamnbHbIM  OCMOTP  Tpyb, OTBOAOB,
COeVHUTENbHbIX AeTanen n anemMeHToB.

6.12 MNpun obHapy>XeHWM CKBO3HbLIX MOBPEXAEHWN (MPOKONoB, NPOOOMH), rMybOKMX HagpesoB, TPELVH B
rogppupoBaHHoi 13 obonoyke n Ha kKoHuax Tpyb M3-C TpyObl GpakytoTes.

6.13 Tpn obHapyXeHWM CKBO3HbIX noBpexaeHun [13 o06onodykn wux 3agenbiBaloT  HaNOXEHMEM
TepmoycaxmsaroLmuxcs ManxeT. [Npu o6HapyxeHun B N3 obonodyke rmy0oKnx TpeLwimMH 1 Haape3oB AnvHon donee
300 MM, nonepeyHbIX TpewwrH pa3mepoM 0orfee MOMOBUHBI €e MepumeTpa Y4yacToK MNOoBpexaeHHOW Tpyobl
BbIpE3aloT.

6.14 ByxTbl n3onMpoBaHHbIX Tpy6 N3-C pasmatbiBaloT No AHY U No OPOBKe TpaHLUEN.

6.15 B cnyyae yknagkm OyxTbl npu OTpuUuATEnbHOW TemnepaType HapyXHOro Bo3gyxa OyxTy cnegyet
BblAepXMBaTb HENOCPEACTBEHHO Nepe YKNaakon npu NonoXnTensHON TemnepaTtype unun nepes pasmoTkon byxTbl
OCYLLECTBMATbL €€ NPorpeB nogasaemMbimM B Tpyby ropsumm (Temnepatypon He 6onee 60°C) Bo3gyxom.

6.16 Npu HeobXxoaAMMOCTU pa3pesku BpydHyto Tpyb un otBogos 13-C cnegyeT ncnonb3oBaTbh HOXOBKY ANS
pes3kn MeTansnoB W AepeBa, Menko3ybyaTble MMOTHULKWE MUIbl, CTONSIPHbIE HOXOBKM. lMpu 3TOM NUHWS pesa
[OIKHa ObITb NepneHanKynapHON ocu Tpyo.

6.17 Ona coeavHeHus (nNpucoepunHeHus) Tpyd n otBogoB MO-C Ha KoHUax crnefyeT CHATb TEnsoByiO
N30MALMIO C MOMOLLIbIO HOXA U cTaMeckn, obHaxas Tpyby MN3-C Ha gnuHy nNpu HAapy)XHOM guameTpe: 4o 63 MM - Ha
90 mMm; go 110 Mm - Ha 140 mm.

6.18 CoegvHeHne Tenmnou3onMpoBaHHbIX TpyO Mexay cobow unmM ¢ TENNOM30NMPOBaHHBIMKM OTBOOAMM,
MEeTannM4YeckumMmn TPOMHMKaMU W T.N. criegyeT BbIMOMHATL MO CreuManbHOM WMHCTPYKUMM Npeanpuatus -
narotoBuTens Tpyb, COeaNHNTENbHBIX AeTarnen, 3aIeMeHToB 1 kKoMnoHeHToB MI1Y.

6.19 PaboTbl N0 coeauHeHNI0 1 TENNoOn3onaumMmn CTbikoB Tpyb, oTBogoB 13 M3-C, yCcTponcTBy OTBETBNEHUN
C MOMOLLbI0 METaNIMYecknx TPOWHUKOB [OSPKEH BbIMNOMHATL CrneumanbHO obydeHHbIn pabounin nepcoHan,
npoweawmnii oby4yeHne n MeLLMIA NMLEH3NI0 Ha NPaBO NPOU3BOACTBA 3TOro Buaa pabor.

6.20 PaboTbl N0 coequUHEHMIO 1 TENNOBOW N30MALMK CTLIKOB TPYO crieqyeT NpovM3BOoAUTL Npu TemMnepaType
He Hmxe muHyc 10°C.

6.21 Tlpoxon TpybonpoBoga CKBO3b CTEHKM (OYHOAMEHTOB M Kamep W3 XernesobeToHa u Apyrue
CTPOUTENBHBIE KOHCTPYKUUW CriedyeT OCYLUECTBNATb, KaK NpaBuso, C MOMOLLBIO YNIIOTHUTENbHbLIX NMPOKMAag04YHbIX
Koreu, u3 pesuHbl, HageBaeMblx Ha 13 060M04YKy TEennoM3oNMpPOBaHHLIX TPyD, UMW OpPYrMxX repMeTUKOB,
yKNagblBaeMbIX B OTBEPCTUSAX CTPOUTENBHBIX KOHCTPYKLNNA.

7 UcnbiTaHus Tpy6onpoBoaoB

7.1 WcnbiTaHns 1M npomMbiBka TpybonpoBoAoB MNpOM3BOOATCA B COOTBETCTBUM C TpeboBaHusamu CHuUl
2.04.01, CHwuIl 3.05.03 u CIT 40-102. TpybonpoBogbl LOMKHbI MOABEpPraTbCs nNpeaBapuUTENlbHOMY U
OKOHYaTENbHOMY UCMbITAHWUIO Ha NPOYHOCTb U MAOTHOCTb.

7.2 TpenBapuTenbHble UCMbITaHUst TpyboONpoBOAOB Ha MPOYHOCTb M MITOTHOCTb CrefyeT BbINOMHATb
rmapaernmMyecknm cnocodom.

7.3 TlpepBapuTenbHOe UCMNbITaTeNlbHOE rMApaBnMyeckoe AaBfeHne npu MUCNbITaHUM Ha MNPOYHOCTb,
BbIMOJSTHAEMOM [0 OKOH4YaTeNbHOW 3achinku TpybonpoBoda, TEMMOBOW M30MNSAUMM CTBIKOB U YCTAaHOBKM apmMartypbl,
[OIMKHO BbITb paBHbIM 1,5 pabodemy OaBneHUO U NoadepXmnBaTbCsl NOAKAYKOM BOoAbl HA STOM YPOBHE B TeYeHMe
30 muH. lNocrne Yero ucnbiTatensHoe AaBneHMe CHKAKT Ao paboyero, KoTopoe nogaepXmaatoT B TeveHne 30 MuH,
N NPOM3BOAAT OCMOTP coeamnHeHun Tpybonposoaa. PesynbTathl UCMbITAHWIA AOMKHLI PEMMCTPUPOBATLCS B XXypHane
pabor.

7.4 OkxoH4yaTenbHOE WCNbITaTENbHOE T[MAPaBMUMYECKOEe AaBrieHWe Mpu MUCMbITAHUAX Ha MNIIOTHOCTb,
BbIMOSMHAEMbIX MOcne TEMnnou3onAuumn CTbiKOB TPYO M OKOHYaTENbHOW 3ackinku TpybonpoBOAOB, AOMKHO ObiTh
paBHbIM 1,3 paboyemMy aaBneHuio.

7.5 OkoH4YaTenbHOE UCMbITaHNE NPOBOASAT B criefyoLemM nopsake:

- B TpybonpoBoge co3galT [aBneHue, paBHoe pabodemMy, M MogOepkvMBalT ero Nnogkadkon BoAbl B
TeyeHune 2 v;

- JaBneHue NoAHMMatoT 0 YPOBHSA UCMbITAaTENLHOro U NOAAEPXUBAKOT €ro NoJkaykon BoAdbl B TeyeHue 2 4.

TpybonpoBoa cuMTaeTcs BblAepKaBLUMM OKOHYaTENbHOE UCMbITaHWe, ecriv Npu NnocreayoLlen 2-4acoBom
BblAEpXXKe Nof uUcnblTaTesbHbIM JaBreHMeM B TedeHne 1 4 nageHne gasneHns He npesbicut 0,02 MlMa.

7.6 TpybonpoBog ropsyen BoAbl, CMOHTMPOBAHHbLIA M3 TEMMIoM3oNMpoBaHHbIX Tpyo [13-C, cneayet
TWAaTeNnbHO MNPOMbITb MPOTOMHOW NUTbEBOM BoAoW. [lopsaok npoBedeHWs MPOMbIBKM UM Ae3nHekumn
TpybonpoBoaoB ropsvero BogocHabxeHua ns tpyb MN3-C npuHumaeTcss B cooTBETCTBMM C TpeboBaHmamu CHull
3.05.04.



7.7 Cpava B 9Kcnnyataumilo CeTer ropsiyero BOAOCHABXKEHUS M3 TennousonupoBaHHblX Tpyo [M13-C,
3aKOHYEHHbIX CTPOUTENBLCTBOM, OCYLLECTBIISIETCA B COOTBETCTBUM C TpeboBaHusamn npoekta, CHulM 3.01.04 n CI
40-102.

8 MpaBuna 6esonacHoOCTH NpU NPOU3BOACTBe paboT

8.1 lNpu npoussoacTee pabot Heobxogumo cobrnogate TpebosaHns CHull 12.03, Bknovasd norpy3oyHo-
pasrpy3ouHble, 3eMrisHble, 3NEKTPOCBAPOYHbIE U ra3ocBapoyHble paboTbl, rMapaBnuyeckue M nNHeEBMaTUYECKMe
UCnbITaHMS (B YaCTN YCTAHOBIIEHUA OMACHbIX 30H).

8.2 K pabotam no ycCTpoOWCTBY ceTer ropsavero BoAoCHAGXeHWss u3 u3onupoBaHHbIXx Tpyo [13-C
Jonyckaltca nuua, gocturiuve 18 neT, npoweawmne MeauuuHCKOE OCBUAETENbCTBOBaHWE, creuunanbHoe
00y4eHne, BBOOHBIN UHCTPYKTAX M UHCTPYKTaX Ha pabovemM MecTe Mo TeXHUKe 6e30nacHOCTMU.

8.3 lMNpwn xpaHeHun Tpy6 M3-C 1M oTBOOOB Ha OOBLEKTE CTPOMTENLCTBA M HA MECTe MOHTaxa, yduTbiBas
roptodectb atmx Tpyb (rpynna roptodyectn "I'3"), neHononuypeTaHa u nonuaTtuieHa (rpynna roptodectn "M4"),
cnepyeT cobnogaTe MpaBuiia NPOTMBOMNOXapHOW GesonacHocTu. 3anpelyaeTcs pasBoavTb OFOHb M MPOBOAMTH
OrHeBble paboTbl B HEMOCPEACTBEHHON 6nM30CcTU (He Brvke 2 M) OT MecTa CKITagupoBaHMs M30NMPOBaHHbLIX TPyO,
XpaHUTb PSAOM C HUMU FOPIOYMNE M JIETKOBOCMITAMEHSIIOLLNECS XUOKOCTU.

8.4 lMpu 3aropaHumn Tpyb, MX TennousonsuMn u OTBOAOB criedyeT UCMonb30oBaTb OObIYHbIE CpeacTsa
NoXapoTyLUEHNS; MPU NoXape B 3aKpbITOM NMOMELLIEHUN CreayeT Nosb3oBaThCsl NpoTUBorasaMmm Mmapkm bKo.

8.5 lpn ycTponcTBe 9NMEMEHTOB CTblKa TEPMOYCaXMBAKOLIMXCA My(dpT (MaHXeT) C WCNoNnb30BaHUEM
niamMeHn NPonaHoBOW ropesikv HeobxoauMO TLLATENBHO CReauTb 3a HarpeBoOM MydT Y MaHXET U MNONUATUIIEHOBbIX
obornoyek TpyO, He Jonyckas NepexoroB NONNATUNEHA UMW ero 3aropaHus.

8.6 OTxogbl NeHomnonuypeTaHa 1 NonuaTuneHa npu paspeske Tpyd mnm oceoboxaeHun Tpyo OT M3onsuum
OOIMKHbI ObITb Cpa3y Nocne OKoH4YaHus paboyel onepaumn cobpaHbl U CKNagMpoBaHbl B cneumnanbHO OTBEAEHHOM
Ha cTponnmoLwaake Mecte Ha PacCTOsIHUM HE MeHee 2 M OT TEMNOU30NMPOBaHHbLIX Tpy6 1 getanen.

8.7 TpyObl U3 neHononuypeTaHa u NONMMITUINEHA He B3PbIBOOMNACHbI, MPW OObIYHBLIX YCIIOBUSIX HE BbIAENSAT
B OKPY>KaIOLLYIO Cpedly TOKCUYHbIX BELLECTB M HE OKa3blBalOT MPU HEMOCPEACTBEHHOM KOHTaKTe BPEOHOro BMMSHMA
Ha opraHun3m 4YernoBeka. ObpalleHne ¢ HUMK He TpebyeT 0cobbix Mep NPeAOCTOPOXHOCTM (Kracc onacHoOCTH 4 Mo
FOCT 12.1.005).

8.8 Bce paboTbl No 3anuBke CTBIKOB M30MNMPOBaHHbIX TPyO CMecbio meHononuypeTtaHa (MpuroToBreHue
cmecu T1I1Y, 3anmBka cMecu B CTbIK) OOIMKHbI NMPOM3BOANTLCS B cneuodexne ¢ NpUMeHEHWeM MHOMBUOYarbHbIX
CcpeacTB 3aWmnThbl (xnon4YaTtobymMaxHbI KOCTIOM, cneuobysb, nepyaTtkm m3 [BX, xnonyatobymakHble pykaBuupbl,
3aLUUTHBIE OYKN).

8.9 Ha mecTe 3anu1BKM CTbIKOB AOMKHbI HAXOAUTLCA CpeacTBa AN Aerasauum npumMmeHsemblx BeLecTts (5-
10%-HbI pacTBOp ammuaka, 5%-Hbli pacTBOP CONAHOM KMUCMOThI), a Takke anteuvka ¢ megmkameHTamu (1,3%-Hbin
pacTBOp NoBapeHHOW comnn, 5%-HeIn pacTBop GOpHOWM KNCNOTbI, 2%-HbI pacTBOP NUTLEBOW COAbI, pacTBOp MoAa,
OuWHT, BaTa, XryTt). Heo6XxoaAMMO MOMHUTL, YTO KOMMOHEHT cMecu TMIMY (nonmMu3oumaHaTt) OTHOCUTCS K SA0BUTLIM
BELLECTBaM.

MpunoxeHune A
(cnpaBoyHoOe)

MokasaTenu cBOUCTB TPyObl U3 "cumtoro” nonuatuneHa (M3-C), Tennounsonsauum m TpyobI-060M04KM

Tabnuua A.1 - NokasaTenu cBoUcTB TPyObI M3-C

[IoxkasaTesb 3HadeHMe MnokasaTessa
[lpenen TexydecTu npm pacTaxeHunu, Mla He menee 16
OTHOCHUTENbHOE YIJMHEHME [IPU pPas3peBe, % He menee 150
KonsdbduumenTt nmHeMHOTO pacumpeHmsa K(-1) ZNpa%i ~ 1,5 x 10(-4)
1/K
CreneHb cumBku, %$: II9-C a ~ 70
I15-C B ~ 65




CTOVMKOCTB IIPM IIOCTOSHHOM BHYTPEHHEM IaBJIeHUU
(u) mpm HavasbHOM HanpsxeHum (MIla) B CTeHKe
TpyOH M TeMmmnepatype, °C:

12 npm 20 He mMernee 1
4,4 npm 95 He menee 1000
Kosbdmument SKBUBAJIEHTHOM 0,0106

PaBHOMEPHO3EPHUCTOM WEPOXOBATOCTNU, MM

Tabnuua A.2 - MNokasaTenu Tennousonsiuumn

[TokazaTesb

BenmumHa nokaszsaTesd

[InmorHoCcTh IIIY, kr/mM3

He menee 55

[lpouHocTh IIIIY Ha cxatue, Mlla

He menee 0,2

OBbeMHas »OOJIs 3aKPHTHX [IOP, %

He menee 90

BonmomnorJsiomeHmne MNpY KUMSUEHUM, 9

He 6omnee 10

TeronposonHocTs npu 20°C, Br/ (M x °C)

He 6ojee 0,032

[I[poOYHOCTE Ha COBUI' B OCEBOM HallpaBJIEHUU
TpyOrl [I13-C oTHOCuTenbHO IIIY npm TeMmMonepaType
23°C, Mla

He menee ~ 0,12

XecTroCThb TENJIOU30JIMPOBAHHOM TpyOHB B
raornaJlbHOM HarlpaBJIECHUN npn OTHOCUTEJILHOM
nebopmaumm cxaTtra 5%, xkH/M2

He menee ~ 20

Tabnuua A.3 - lNokasaTenu cBOMCTB TPYObI-060504ku M3-80

[TokazaTesb

3HaueHMe nokasaTesnd

[lpemesi TexkyuecTM OpM pacTaxeHum, Mlla

He menee 19

OTHOCUTEJILHOE YIJIMHEHUE IIpM paspeBe, %

He menee 350

[IpouHoCTe IID 0BO0JIOUKM npu BIOaBJIMBAHUN
MHOeHTOopa, kH

He menee 0,12

MpunoxeHne b



HOMOTI'PAMMA JUIA TUAPABIINYECKOI'O PACHETA TPYBOIIPOBOJIA
TOPAYEH BOJDbI CO CPEJHEHN TEMIIEPATYPOH 60 °C
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Pucynox b.1

"Homorpamma ansi rmapaenuyeckoro pacyeTta TpybonpoBoaa ropsiven Bogbl Co cpegHen Temnepartypoin 60°C"
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