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NPEAUCIOBUE

1 PASBPABOTAH Accouvauuer npoussoauTtenen n norpeduteneit TpyboNpoBOAOB C UHAYCTpUarnbHON MOMMEpPHOW
n3onsumen, [ocygapCTBEHHbIM YHUTApHbIM  MpeanpuaTeM  "HaydHo-nccnenoBaTenbCKUA  UHCTUTYT  MOCKOBCKOTO
ctpoutensctea” (IMNYMN "HNMMoccTtpon"), OAO "O6beanHeHne BHUMMNIHepronpom" n rpynnon cneunanuctos

BHECEH YnpaBneHuem ctaHgapTu3auumn, TEXHUYECKOro HOPMUPOBaHUs 1 ceptudmkauum Nnocctposa Poccum

2 OOOBPEH pgna npvmeHeHWss B KayecTBe HOPMATMBHOrO AokyMeHTa CucTteMbl HOPMaTMBHBIX [OKYMEHTOB B
cTpouTenbCcTBe noctaHosneHnem focctpos Poccum o1 26.12.2002 r. N 168

3 BBE[IEH BMNEPBbIE

BBEOEHUE

Hactoawumn Csog npaBui COAEPXKMUT yKasaHWs MO MPOEKTUPOBAHUIO M CTPOUTENbCTBY MOA3EMHBIX TEMMOBbIX CETEN
GeckaHanbHOM MPOKNagkym M3 CcTanbHbIX TPyO M (pacoHHbIX M3Oenui C UHOYCTpMarbHOW TEMNSIoBOM M3onsuven us
neHononuypeTaHa B MONMITUNEHOBOM 0b6oroYke. BbinonHeHne aTux ykasaHuid obecneunt cobrniogeHne obsisaTenbHbIX
TpeboBaHW K TENMNOBbLIM CETAM U UX MU30NAUMMK, YCTAaHOBMEHHbIX AEWCTBYIOLMMU HOPMaTUBHbIMKU AokyMeHTamun: CHull
2.04.07, CHwuI1 3.05.03.

B maHHom CBoge npaBun npuBeneHbl npaBsuiia NpoekTnpoBaHNA U NMPOKNagKn CTallbHbIX pr6 n (*)aCOHHbIX nagenvn,
M30TMPOBaHHbLIX NeHonoJinypeTtaHomM B 3aWmUTHOM 0BO0soYKe 13 MONMITUIIEHA, U3TOTOBMEHHbIX B 3aBOACKMX ycnosusax no
FOCT 30732.

Kpome Toro, yctaHoBneHbl obwue TpeboBaHusa k cnocobam coeamHeHun Tpyb, paccMOTpeHbl npaBuna 6eckaHanbHOM
NPOKMaak/ TeNSOBbIX CETEN, XpaHEHUS TPYyD 1 TEXHUKM Be3onacHoOCTu.

Mpu paspaboTtke CBoAa npasun NCNOMb30BaHbI 3apybexHble MmaTepuans:

npoekt EN 13941-2000 [lpoekTnpoBaHMe W MOHTaX MpeaBapuTenbHO U30NUPOBAHHBLIX CBSA3aHHbLIX CUCTEM
TpybonpoBOAOB AN TEMMOBbLIX CETEN LIeHTpanM3oBaHHOro TennocHabxeHus;

M.Pangnoe. CnpaBo4HMK MO LEHTpanu3oBaHHOMY TennocHabxeHutio EBponerickon Accoumauun [pounssogutenen
npeaBapuTENbHO N30NMPOBAaHHBIX TPYD ANd LieHTpanvM3oBaHHOro TennocHabxeHus, 1997 (nep. Manadgeeson T.I'.).

OTaenbHble NONOXEHUS 3TUX OOKYMEHTOB B 4acCTu NPOKIagKku TenioBbiX ceTen, TPaHCNOPTMPOBaAHUA N XpaHEeHUA pr6,
TEXHWKM BGe30nacHOCTU Y4YTEeHbl B HAacToALLEM Ceoge npasun.

B paspaboTtke CBoga npaBun NpyvHMManu yyactue: kang. TexH. Hayk W.A.Mawnsenb (Accoumnauus npousBoguTenen u
notpebutener TpybonpoBOAOB C MHAYCTPUATbHOM NONMMEPHON n3onsumen), kaHg. TexH. Hayk A.B.CnagkoB, kaHA. TEXH.



Hayk B.l.MeTpos-Aenuncos (MY "HUMMocctpoir"), kaHg. TexH. Hayk A.A.KOBbINSIHCKMIN, KaHA. TEXH. Hayk [.X.YMepKuH,
A.N.KopotkoB (OAO "OGvbeanHeHne BHUIMNOHepronpom"), kaHA. TexH. Hayk B.A.Maranud, kaHO. TexH. Hayk
E.E.Wanmpo (OO0 HTI "Tpy6onpoeog"), HO.Y.HFOHycos, H.I.LLUeB4eHko (MocuHxnpoekT), B.I.KyxtuH, I.B.Bynbirun,
A.B.MNonsikos, [.B.AHTOHOB (3AO "Moc®noynanH"), O.B.MonywknH, LW.H.AGanbypos (AO3T "Kopnopauws TB3N"),
JI.LE.Mo6eukun (AO3T "Ilenrastennoctpon”), A.B.Hosukos, B.K.CmunpHos (Tennosble cetu - punman OAO "MocaHepro"),
O.K.basiHoBa ('MI1 "MoctennoaHepro”), [.B.OsunHHMkoB, P.O.KoBaneHko (3AO "Ctpounnonumep"), A.B.®uwep (AO
"MocnpoekT"), kKaHa. TexH. Hayk B.6.Kosanesckun (BHUNCT), B.I.CemeHnoB, A.B.Aywes (3AO "Bektop"), B.A.lMyxapes
(Focctpon Poccun).

1 OBJIACTb MPUMEHEHUA
Hactoawmn Ceog npasBun pacnpoCcTpaHseTCs Ha MPOEKTMPOBAHUE UM CTPOMTENbCTBO TEMMOBbLIX CETEW U3 CTanbHbIX
Tpy® C TennoBoW M3onAuMen M3 MeHomnonuypeTaHa B MOMMITMIEHOBOW oborodvke (ganee - M30NMpPOBaHHbIE TPyObl U

nsgenus) npu 6eckaHanbHOW npoknagke. PacyeTHble napameTpbl TennoHocuTens: Temnepatypa He 6onee 130 °C wu
paboyee gasneHuve - He 6onee 1,6 MlMa. [JonyckaeTcsa kpaTkoBpeMeHHOe Bo3aencTeume Temnepatypbl Ao 150 °C.

2 HOPMATUBHBIE CCbIJIKH

[MepeyeHb HOpPMAaTUBHbIX AOKYMEHTOB, Ha KOTOpble AdaHbl CCbIMKM B HacTtodwem CBoae npaswun, nNpuvBedeH B
npunoxeHun A.

3 OBLUME MNMOJIOXKEHUA

3.1 [Ona cTpouTenbCTBa TENMOBbIX CeTel (MarucTpanbHbIX, pacnpefenuTenbHbIX UM KBapTarbHbIX) MPUMEHSIOTCSA
n3onmpoBaHHble Tpybbl  hacoHHble nzgenusa no FOCT 30732. KoHcTpykumsa Tpyb npeacTtaeneHa Ha pucyHke 1.
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1 - ueHTpupyoLLas onopa; 2 - n3onAumsa U3 NeHononnypeTaHa; 3 - Tpyba-o6onoyka 13 NoNUITUIEHa; 4 - ctanbHas Tpyba;
5 - npoBogHUKM-UHAUKaTopbl cucteMbl OK (nokasaHbl yCNOBHO)

PucyHok 1
3.2 TennowmsonupoBaHHble Tpyobl anametpom 530, 630 n 720 MM, TN 1 MOryT MpUMEHSATbLCA Ans GeckaHanbHON
NPOKIagK1 TeNsoBblX CeTen BO BCEX KMMMaTMYeCcKMx panioHax Poccum (Tabnuua 1 TOCT 30732).

3.3 Kpome Tpyb 1 dhacoHHbix nagenun no FTOCT 30732, AOMKHbI NOCTaBNATLCA KOMMEKTHO B 3aBOACKOM MCMOSTHEHWM
crneayoLwme 3nemMeHTbI:



- NOMHOCHOpPHbIE LLNTOBLIE Xene306eTOHHbIE HEMOABWKHbLIE ONOpbI;
- KOMMEHCcaTopbl OCeBble CUINbAOHHBIE;

- KOMNEHCcaTopbl CTapTOBbLIE;

- NeMeHTbI N30MALUNN CTLIKOBLIX COEAMHEHWUN;

- KOMNOHEHTLI NeHononuypetara (MIMY) ansa 3anuBKKM CTLIKOB;

- MnNb3bl pe3nHoBble WM NOoNMMMEpHble AOnA YNNOTHEHUA NpPOXOoA4OB CKBO3b CTPOUTENIbHbIE KOHCTPYKUUW WK
mMeTannmyeckmne (CTaJ'IbeIe) C CallbHUKOBbIM YIMJTOTHEHUEM;

- aMOpPTM3MPYIOLLIME NPOKMaAKU A5 BOCTIPUSTUS GOKOBbLIX NepeMeLLeHNI TeNoNPOBOAOB;

- 3NIeMEHTbI CUrHaNbHOW CUCTEMbI OnepaTMBHOIO AUCTAHUMOHHOrO KoHTpons (ganee - OOK), B Tom yncre npubopsl
cuctembl OLK.

3.4 Pacuert NMPOYHOCTU CTaJibHOIo pr60ﬂp080ﬂ,a B Hactosiem CI1 orpaHn4nBaeTCA pacyeToMm Ha CTaTUYeCKyro
NMPOYHOCTb. Ecnu ycnosusa cTaTn4eckom NPOYHOCTU HE MOryT ObITb BbIMOSTHEHbI, TO pekomMeHayeTCA Npon3BoanTb pacyeTt
Ha UUKITNMYECKYHO NPOYHOCTb B COOTBETCTBUM C [1] C NMOMOLLbKO KOMMBKOTEPHbIX NporpamMmm.

3.5 Mpy npuMeHeHUN cunbOHHBLIX KOMMEHCATOPOB CreayeT yYuTbiBaTb, YTO KOHCTPYKLMM OCEBbIX CUIbGPOHHBLIX
komneHcaTopoB (CK) un cunbgoHHbIX KomneHcupyowmx yctponcte (CKY) gomkHbl OTBeYaTb CnegyrluM rnokasaTensm
HaZEXHOCTU KOHCTPYKLUN:

- BepoATHOCTU 6e30Tka3Hom paboThl Ha yposHe 0,9;
- FTOTOBHOCTMU K LUTaTHOW paboTe Ha yposHe 0,999.

3.6 Tennousonauus crtanbHbIX TPyO U PACOHHbLIX U3OENUIn U geTanen OormkHa UMETb HE MeHee [OBYX NUHEWNHbIX
NPOBOAHMKOB-UHOUKATOPOB (CUrHamnbHbIX NpoBoAHMKOB) cucTembl OOK coctosHua BnaxHoctu [MY B npouecce
akcnnyaTaumm Tennonposoga. NpoBOAHUKM-MHAMKATOPbLI cCnegyeTt pacnonaratb Ha pacctogHun 10-25 MM OT NOBEPXHOCTU
cTanbHom TpyoObl.

3.7 Cuctema onepaTtMBHOTO AUCTAHLMOHHOMO KOHTPONS MpedHasHadeHa [Afs KOHTPOSS COCTOSIHWST BraXKHOCTM
TENMOM3ONSALMOHHOIO CMoS M3 MEeHOMoNMypeTaHa W305MPOBaHHbIX TPYyBOMpoBOAOB M OBHAPYXKEHWS C  MOMOLLBH
CTaLMOHAPHBIX WM MEePeHOCHbIX [OETEKTOPOB Y4YaCTKOB C MOBLILEHHON BAXHOCTHIO W3OMSUMK, BbI3BAHHOW 1MGO
NPOHWKHOBEHWEM Barv 4Yepe3 BHELUHIOW MNONU3TUNEHOBYIO 06onouky TpybonpoBoda, NGO 3a cyYeT yTeuyku
TENIoHOCUTENS 13 CTanbHOro Tpy6onpoBoda BcrneAcTBUE KOPPO3UK UMK AedDEKTOB CBapHbLIX COEAUHEHWA.

3.8 Cucrema OIK Bkntovaer:

- MedHble MNpPOBOAHUKU-UHOWKATOPLI B Tenmon3onAaunoHHOM crioe pr6OI'IpOBO£I,OB, npoxogdwmne no BCEN OnuHe
Tennonposoaos, OCHOBHOW CUrHasnbHbIM NPOBOAHUK U TpaH3I/ITHbIl7I NPOBOAHUK]

- KIEeMMHble KOpOoOKkM C BBO4aAMW, KIIEMMHOMW KOMOAKOW M pazbeMamu (TepMUHanbl) s NOAKMYEHNs npnubopoB u
coeAMHEHWS CUTHamNbHbIX NPOBOAHUKOB B TOYKaX KOHTPONS;

- kabenu ansi coeaMHeHNst NPOBOOHNKOB-UHAMKATOPOB, MPOSIOXKEHHbIX B U30MAUUN C TEPMUHANaMM B TOYKaX KOHTPOIS,
a Takxke Ans coeguHeHUs NPOBOAHMKOB-MHAMKATOPOB Ha yYacTkax TpybonpoBoaos, rae yCTaHOBMNEHbI HEN30NMPOBaHHLIE
anemMeHTbl TpyGonpoBoaa (3anopHas apMaTypa U T.4.), Yepes areMeHTbl C FrepMeTUYHbIMU KabernbHbIMY BbIBOOAMU;

- CTaLI,VIOHaprIIZ nnn I'IepeHOCHOIZ OeTeKTop I'IOBpe)KLI,eHI/IIZ;

- NTOKaTOP NOBPEXAEHMWIA.

. 2
3.9 MNMpoBOAHUKM-NHAMKATOPLI AOMKHbI U3roTaBMBaTbLCA U3 MeOHOW NpPOBOSoKK cevyeHnem 1,5 mm ™ (mapka MM 1,5).
ConpoTuBneHne curHanbHbIX NPOBOAHMKOB AOMMKHO ObiTh B npeagenax 0,012-0,015 Om Ha 1 M AnuHbI, CONPOTUBIIEHNE
TennoBon nsonsaumm n3 neHononuypetaHa - 1 MOwm Ha 300 M AnNuHbI TENNONPOBOAA.



4 MPOEKTUPOBAHME TEMNOBLIX CETEN
Bui6op Tpy6 un petanen

4.1 Ona cTpouTenbCTBa TENsoBbiX ceTel HeobxoauMO NpUMEHATb HOBble (He ObiBLuME B ynoTpebneHun) cranbHble
TpyObl.

4.2 Tpy6bl, NpUMeEHsieMble NS NaTPyOKOB M 3NIEMEHTOB KOXYyXa CTapTOBbIX, OCEBbIX CUINb(OHHBLIX KOMMEHCATOPOB U
CUNb(OHHBIX KOMMEHCUPYIOLLMX YCTPONCTB, AOJPKHBI COOTBETCTBOBATb OCHOBHbIM MEXaHWYECKMM CBOWCTBaM MeTanna,
npuBeaeHHbIM B NpunoxeHun b, Tabnuua b.1.

4.3 Ona Tpyb TennoBbix ceTer, natpybkoB oceBbix CK u CKY u pgpyrux snemMeHTOB MOryT MNPUMEHATHCS
anekTpocBapHble 1 BecloBHble TPYObI B perMoHax C pacyeTHOM TeMnepaTypor HapyXHOro Bosdyxa fy W3 Creaylomx
MapoK cTanw:

0o munyc 30 °C - ns cranun mapok 10, 20, Bet3cn5;
00 munyc 40 °C - ns cranun mapok 17IC, 17M1C, 1711Cy;
A0 munyc 50 °C - us ctanu mapkm 09IM2C.

[Ons wn3rotoBneHns OTBOAOB, TpOVIHMKOB, nepexoaoBs, HenoaBWMXHbIX  OMop, I'Iany6KOB KOMNEeHCcaTopoB
cnuparibHOLLOBHbIE pr6b| He O0nyCKarTCA.

4.4 [lonyckaeTca npuMeHeHve cTanbHbIX TPyO M (PacoHHbIX AeTarier TpyGonpoBodoB 3apyGexHOro NpousBoACTEa,
OTBeYaloLWNX TPeGoBaHNAM NpaBui YCTPOMCTBA M Ge3onacHo aKcnyaTaumMm TpybonpoBodoB napa u ropsyeit Boapl [2] n
MMeLLMX cepTUdUKaTbl COOTBETCTBHS.

4.5 OTtBOAbl Anst Tpyb cnegyeTt NPMMEHSTb KPYTOU3OTHYThie C YCIOBHbIMK npoxogamu oT 40 go 600 mm ¢ yrnamu rnba
30°, 45°, 60°, 90°.

[onyckaetca npuMeHATb CBapHble OTBOAblI C YcroBHbiMM npoxogamu oT 100 go 1000 MM u3 GeClOBHbIX M
NPSAMOLLOBHBLIX TPYO ¢ yrnamu nosopota 15°, 22°30°, 30°, 45°, 60°, 67°30’, 90°, a Takke rHyTble C YCIOBHbIMM NpOXodamu
ot 10 go 400 mm 13 GecwoBHbIX TPYO ¢ yrnamm rmba 7°30°, 15°, 30°, 45°, 60°, 75°, 90°.

[ns oTBOAOB MEHbLUNX YIII0B NOBOPOTA NMPUMEHSAOTCA KOHUEBbIE cekTopa ¢ yrnamm 7°30°, 11°15’ n 15° 1 Kocble CTbIKW.

4.6 OTBOAbI, TPOMHUKM, 3aMOpHasa apmaTypa, 3fIieMeHTbl MeTanMYeCKNX HEMOABWKHBIX OMOpP, CMYCKHUKA U BO3AYLUHUKA
OOMKHbI MOCTaBNATLCA B 3aBOACKON U30MNALIN.

4.7 MoryT npuMeHsITbCs y3nbl Tpy6 AN HEMOABWIKHBIX LLMTOBLIX OMOP 3aBOACKOrO W3rOTOBIIEHWUSI C MPUBAPEHHBLIMMU K
HUM OMOPHBLIMU (PnaHLaMu, BbICTYNaOLWUMM Had U3onsiuMen aAna 3afgenku aTUX 3NeMeHTOB B Xene3obeToHHO onope.

4.8 [Npn ycTpoOWCTBE KaHanbHbIX y4acTkoB, HUW (Ans 1-06pasHbIX KOMMNeHcaTopoB K pyTnapoB) criegyeT NPUMEHHATb
CKOMb3siLLME ONOpPbI C KPensieHneM XoMmyTamum no rmapo3allumMTHON 0BomouyKe.

JonyckaeTtcs yknagka n3onupoBaHHbIX TPyO Ha necyaHoe OCHOBaHWeE B kaHanax.
4.9 lNpu pacyeTe TeNNoBbIX NOTEPb N30NMPOBaHHbIX TPYDO criegyeT pykoBoacTBoBaTeest Cl41-103.

4.10 PacyeTbl cTanbHbIX Tpy6 1 coeaMHUTENbHBIX AeTanen TennoBbiX CeTe Ha NPOYHOCTL NMPOBOASAT MO HOMUHATbHBIM
[AO0MYyCKaeMbIM HaMPsPKEHUAM.

HomuHanbHblE OOonyCkaemMble HanpsaxeHuna o, MMa, gns ANEKTPOCBAPHbIX TPY6 W petanen, Haubornee 4acTto
npuMeHAeMbIX B TEMJTOBbLIX CEeTAX, NpmuBeaeHbl B Tabnuue 1.

Tabnuua 1



PacuyeTHas
TemnepaTtypa, °C

a , Mla, onsa mapok ctanu

BcTt3cn5 10

20 177C, 17T1C, 17M1CY |  09rac

20 150 150 150 208 208
100 142 150 150 208 208
150 134 144 146 201 195

Mpy HeoGXOAMMOCTU UCMONb30BaTb CTanu, Mapku KOTOPbIX He MpuBeAeHbl B Tabnuvue, HOMUHAIbHbIE doMyckaemble
HanpshkeHusl onpeaensoTcs no dopmyne

: (1)

roe oy - BpeMEeHHOe COMPOTUBIIEHNE PaCTSHXKEHWIO NpY pacyeTHoW TemnepaType, Mla;
oy - YCNOBHBIN Npeden Teky4ecTy npu pacyeTHon Temnepatype, Mlla.

O6e xapaKkTepuCTVKM NMPUHMMAIOTCA MO CTaHAapTam, HOpManaMm UM ApYyrumM HOPMaTWMBHBLIM AOKYMEHTaM Ha Tpybbl u
getanu npu Temnepatype 20 °C ¥ nepecuynTbiBaOTCA C MOHWXKAOLWUM  KOI(PDULUMEHTOM ANS 3agaHHoOM pabouyen
Temnepartypbl (Tabnuua 2).

Tabnuua 2
Cranu
Temnepartypa, °C | YrnepogucTtble Yrnepogucrtble Yrnepogucrble

OObIKHOBEHHOT KayeCTBEHHbIE C HU3KONErMpoBaHHbIE U

0 KayecTBa copepxaHvem nermpoBaHHbIe C

yrnepoga, % copepxaHvuem yrrnepoaa,
%

0,07-0,14 | 0,17-0,24 | 0,14-0,20 | 0,07-0,12

20 1,00 1,00 1,00 1,00 1,00

100 0,947 1,000 1,00 1,00 1,00

150 0,893 0,960 0,973 0,966 0,938

4.11 lMpun oTAMYUKM Harpy30K Ha TPyBONPOBOA OT MPUHATBIX HOMUHAIbHBIX 3HAYEHUI BBOASTCS kO3(hULMEHTHI 3anaca:
10% - gns cobcTBeHHoro Beca Tpyb, getanen, apmatypbl M 20% - Ans Beca m3onaumm n rpyHTa (KOadduUMeHTbI
neperpysku cootTBeTcTBeHHo 1,1 n 1,2).

PeweHne o BBegeHUM AOMOMHUTENbHBIX 3anacoB MPOYHOCTU MNPW pacyeTe Ha YKa3aHHble Harpysku B KaXKOoM
KOHKPETHOM Criyvae nNnpuHMMaeTCs NPOEKTHON OpraHn3aumen.

4.12 NMpun HEOBXOAMMOCTU pacHeT TOSLLMHBI CTEHOK TPYO U (hbaCoHHbLIX U3aenuii pekoMmeHayeTcs Bectu no [1].

4.13 BbIbop 3anaca no TomnwyHe CTEHKM TPy Ha KOPPO3uMio NMPOM3BOAMTCS MPOEKTHOWM opraHusauuei no TpeboBaHuUio
3aKasuuka.

4.14 Ecnn nmeeTcs puck oBanu3auuv TpyObl BCrieACTBUE AABIEHUS TPYHTA, PpeKOMEHAYEeTCs MPUHUMAaTb YCUMEHHYIo



TOJLWMHY CTEHKW, KOTOpas paccuntbiBaetcs no [1].

4.15 MeToguka pacyeTa KOMrneHcaumm TeMnepaTypHbIX gedopmauun npueeaeHa B NpunoxexHum B.

MpoBepka TennonpoBoaa Ha yCTOMYMBOCTb

4.16 WsonupoBaHHble TpybonpoBoabl Npu 6eckaHanbHOW NPOKNagke peKoMeHOyeTCsi MpoBepsATb Ha YCTOMYMBOCTb
(npoponbHbIn N3rnb).

4.17 Ob6s3aTenbHas NpoBepKa NPOBOAUTCS B CREAYOLUMX CryYasnx:

- Npy Manown rnybuHe 3anoXXeHnsa TENonNpPoBoAoB (MeHee ~ 1 M OT ocu Tpyb [0 NOBEPXHOCTU 3EMIN);
- PV BEPOSITHOCTW 3aTONMEHUSI TENONPOBOAA MPYHTOBBIMM, MABOAKOBLIMW UNU APYrMMY BOAAMU;

- MPU BEPOSATHOCTM BeAeHMs psaoM C TEMNOTPACCOnN 3eMIsiHbIX paborT;

- npu HeobxoaMMocTn NPUHATUA OOMNONHUTESIbHbIX Mep Mo obecneyeHnto XMBy4eCTn Tennonpoesoaa (Ha OCHOBE
TEXHNYEeCKOro 3agaHuA 3a|<a3qv||<a).

Obsi3aTenbHas npoBepka NpoBOAUTCA TakKXe B Cllydae npokKnaaky y4acTtka TennonpoBoda B KaHale, Ha aCTakaae unu
Hag3eMHO.

4.18 MNpoBepky TENIONPOBOAOB Ha YCTONYMBOCTb CIEAYET BbIMOMAHATL MO NPUIOXEHWIO I,

3awmTa oT KOppo3um

4.19 3awmrta HapyXHOW MNOBEPXHOCTM CTanbHbIX TPYO OT KOppo3Mn He TpebyeTcs B CBA3M C 006sA3aTeNbHbIM
YCTPOMCTBOM CUCTEMbI OMNEPATUBHOIO AWCTAHLMOHHOTO KOHTPOMA 3a YBMaXHeHMeM W opraHusauuein HemenrneHHow
3aMeHbl YBMNaXKHEHHbIX Y4aCTKOB CYXMMWU PEMOHTHO-BOCCTaHOBUTENBHOM CIyXGON.

4.20 He wv30onupoBaHHble B 3aBOACKMX YCMOBMAX KOHLbl TPYOHbIX CEKUMW, OTBOOOB, TPOWHWMKOB W  ApPYrvX
METanfoKOHCTPYKUMA npu paboTe co ckopnynamuv Ons 3aferikum CTbIKOB AOMMKHbI MOKPbIBATbCA Ha Mepuog MOHTaxa
AHTUKOPPO3MOHHBIMW MaCTUKaMK C NOCIeayLen X TENon3onsaumnen.

4.21 MeTannuyeckue 3arnyLiKu U3onaumum OomkHbl GbiTb 3aLULLEHbI aHTUKOPPO3UOHHBIMU MacTUKaMMU.

4,22 B TennoBbIX Kamepax, pacriofioXeHHbIX Ha Tpacce TenronpoBOAOB, 3anopHasi apmaTypa [OOIPKHa WUMETb
YCUIEHHOE 3aLMTHOE MOKPbITHE.

MpoekTnpoBaHue GeckaHanbLHOW NPOKNaAKn

4.23 BGCKaHaJ'IbHy}O NPOKNnaaky n3onnpoBaHHbIX TensionpoBoaoB Heo6Xx04MMO BbIMNOSHSATL B Henpocago4HbIX TPyHTax C
€CTEeCTBEHHOM BIaXXHOCTbIO UMY BOAOHACHILEHHbIX 1 npocagoYHbIX rPyHTax 1-ro Tvna.

B cnabbix rpyHTax ¢ HecyLlen cnocobHocTbio meHee 0,1 MINa HeobxoauMo YCTPOMCTBO UCKYCCTBEHHOIO OCHOBaHMS.

4.24 BeckaHanbHy0 NPOKMagKy M30NUMPOBaHHbLIX TENMOMNPOBOAOB PEKOMEHAYETCA MPOEKTUPOBaTb MOL4 HEnpoesxewn
YacTblO YNUL, 1 BHYTPU KBaApTaroB XWnow 3acTponku. MNpoknagka TennonpoBoAoB NOA Npoe3Xern YacTbio aBTOMOOUIbHbIX
W MarucTpanbHbIX OOPOr U ynuu obLLEeropoAckoro 3HayeHus, kak nNpaBwuno, He JomnyckaeTcd. He ponyckaeTca Takke
GeckaHanbHas Npoknagka TennonpoBoAoB NoA AETCKUMW U UTPOBbIMU NIOLLaaKaMm.

4.25 Tpun nog3eMHOM MnepecevYeHun AOpOor M ynuy, JOMKHbI COOMaaTbCs MnpaBwuna, U3NoXeHHble B 6.12*-6.20% wn
npunoxenunn 6 CHul 2.04.07.

4.26 lMpu GeckaHarbHOW NPOKMaAKe M30NMPOBaHHbLIX TEMMOMNPOBOAOB MOA YNMUaMu U JOPOramMmyM MECTHOTO 3HaueHus,
aBTOMOOMNbHBIMKM foporamu V KkaTeropum, a Takke BHYTPUXO3AWCTBEHHbIMM aBTOMOOUIIbHLIMK JOPOraMu OOJIKHbI
NMPUMEHsITbC TPYObl C TOMLUMHOM CTEHKW, MWCKMYalowWwen oBanu3aumio TpyG noa BRAUSIHAEM [aBMeHus TpyHTa U
HanpshkeHWn BCneacTBre JOPOXHOIo ABWXeHWs. [onyckaeTca yknaaka pasrpy3odHbIX Kene3obeToHHbIX NuT.



4.27 WsonupoBaHHble TpybonpoBodbl TEMMOBbIX ceTer npu 6GeckaHanbHOW MNpOKNagke, pacnofiaraemMble Hag
COOPYXEHNAMWN MEeTPOMNonMTEHa, OOMKHbI NPOKNAaAbIBaTbCA B CTanNbHbIX PyTRApax, KOHLbl KOTOPbIX AOMKHbI BbIXOAUTL 38
npegensl TOHHeNsa meTpononuteHa Ha 10 M B 06e CTOPOHbI, UM B MOHONUTHOM Xene3o06eTOHHOM NPOXOAHOM KaHane. B
MOHWXKEHHbIX To4ykax ©OeckaHanbHOMW nNPOKMagkMm [O WM MOocre nepeceyeHus NMHUM  MEeTPONoNuTEeHa LOSDKHbI
yCTpanBaTbCsl CMYCKHUKM C BbIMYCKOM B CYLLECTBYIOLLYIO CUCTEMY JOXAEBOW KaHanusauuun. OTKMoYaoLwme yCTponcTea Ha
TennocetTu JOMMKHbI pacnonaratbcd, kak npasuno, Ha pacctosHun 0,1 KM OT NUHWMM meTpononuTeHa. B CTeCHEeHHbIX
YCNoBUAX A0MyCKaeTCs yBeNUYeHne pacctosHmsa 4o 1 KM ¢ cornacoBaHWeM B YCTAHOBIEHHOM NOPSAAKE.

4.28 lNMpun KoMneHcaunm TemnepaTypHbIX pacLUMpeHnid 3a cYeT YrioB NoBopoTa Tpacchl, [M-o6pasHbix, -06pasHbix, Z-
06pa3sHbIX KOMNEHCATOPOB CNeAyeT NpeaycMaTpuBaTh, Kak NpaBuno, aMopTU3MPYOLLIME NPOKNaaKM IMbo KaHambl (HULWK).

4.29 B kayecTBe aMOPTUIVPYIOLLMX MPOKIIAAoK MPUMEHSIIOTCA BCMEHEHHbIE TMONUITUIEH, KayvyyK Wi HEXecCTKui

neHononuypeTaH nnoTtHocTtbto ™ 30-40 kr/m 3 . TonwmHa npoknagkM onpeaenseTcss UCXoasd M3 BEnVYUHBI pacyeTHOro
nepeMeLlLleHns TennonpoBoaa, Kotopasi He AomkHa npeBbiwaTe 50% ToNWwmWHBI NPOKagK/ Npy ee cxaTum.

4.30 lMepeceyeHne W30NMPOBaHHLIMK Tennonposodamu AvameTpoM 5300 MM 3AaHWin JoryckaeTcs TOMbKO Mpu
YCTPOWCTBE TEXHUYECKOrO KOpUAopa, TEXHUYECKOro noAnofbs UM TOHHENS BbICOTOM He MeHee 1,8 M ¢ OTAenbHbIMU
3anuparoLimMmMmcs Bxogamu. B aTom criyyae gonyckaeTtcsi npuMeHeHne Tpy6 ¢ MOKPOBHbLIM COeM U3 OLIMHKOBAHHOW CTarnw.

4.31 YcTpOMCTBO KaMep C MPUMEHEHMEM LUAPOBbIX KPAHOB MOBLILEHHOW HAAEeXHOCTU C PYyYHbIM yrnpasreHuemM Ans
N30MMpPOBaHHbIX TPyOOMpPOBOAOB He TpebyeTcs. YnpaBneHve LWapoOBbIMM KpaHamu kracca HagexHoctn A cnegyeT
OCYLLECTBMATb Yepes NokN 1 HeobcnyxmBaemble konogubl gvameTpom 100-300 mm.

4.32 Ha TennoBbIx ceTAX MOCne UueHTpanbHoro TennoBoro nyHkta (LTM) ycrtaHoBKy 3anopHoOW apmaTypbl Ha
OTBETBMNEHUSAX K OTAENMbHBIM 34aHNAM creayeT npeaycmaTpmBaTth Ha Tennonposogax anametpom 150 mm 1 6onee nnm Ha
TEennonpoBoAax He3aBMCMMO OT AuMamMeTpa npu anuHe oteeTteneHnss 100 m n Gonee.

4.33 o cornacoBaHUIo C 3aKa3vyMKoM M SKCMyaTUPYIOLEN opraHu3dauuen Ha maructpansax guametpom 500-1000 mm
JornyckaeTcs nNpuMMeHeHne 3arnopHOW apMaTypbl MOBbILEHHOW HagexXHOCTM (LapoBbix KpaHoB) 6e3 anekTponpusoda U
YCTPOWNCTBa KaMep-NaBUbOHOB.

an/I HanMuuu TenemMexaHusaumm TennoBbIX ceTen n npuMeHeHUn WapoBbIX KpaHOB nocrnegHne MoryT pacnonaratbCd B
TennoBbIX KaMmepax C BbIHOCOM 3ﬂeKTp0060pyD,OBaHVIS'-I B OTAENIbHOE NoMeLleHne.

4.34 Kamepbl no Tpacce TennonpoBoAa, Kak MpaBuno, He npegycmatpuBatrotcsa. OHM MOryT coopykaTbCs MO
TpeGoBaHUIO 3aKasymka UM 3KCMNyaTUPYHOLE OpraHM3aunMn B UCKITIOYUTESbHBIX CIlyYasx Ha OTBETBMEHUSIX, B MecTax
YCTaHOBKM 3aMOpHOI apmaTypbl, NpUGOpPOB 1 cUbGOHHBIX KOMMEHCATOPOB, ecrnn TpebyeTcs nx obenyxuBaHue.

4.35 OTBeTBrNEHNsT OT OCHOBHOTO TEMnonpoBOAa, Kak MpaBwuio, AOSHKHbI MpeaycMaTpyBaTbCsi B 30HE MUHMMAarbHbIX
nepemMeLLeHnin y HeMOABWXHbIX OMop.

[onyckaeTcs pasmelleHWe OTBETBMEHUA Yy YCMOBHO HEMOABWKHBLIX TOYeK TennonpoBoaoB. [Mpy 3TOM TPOMHMK
npefycMaTpuBaeTCsi C MOBbLILWEHHOW TOMLMHOW CTEHKU UMW C Haknagkamu. BbinonHeHwe OTBETBMEHMS Yepe3 LTyLep
ponyckaeTcst npy 060CHOBaHUN pacyeTOM.

OTtBeTBnEHMS, KOTOpble pacnosioXeHbl B 30HEe MUHUMalbHbIX I'IepeMeLLI,EHVIﬁ nnny yCcnoBHO HEMOABUXHbIX OMNOpP, Takxe
cnegyet obknagbiBaTb aAMOPTUINPYHLWLMMU NpoKnaakamMmu ana obecneyeHnst 6OKOBbIX ﬂepeMeU.LEHMVI.

4.36 lpoxogbl TENSONPOBOAOB CKBO3b CTEHKM (pyHOAMEHTbI) 30aHUA N KaMep AOSMKHbI OCYLLECTBAATLCA C MOMOLLbHO
YCTaHOBKU cneLmarnbHbIX pe3VHOBBLIX (MONUMEPHbIX UK CTanbHbIX C CarlbHUKOBBIM YMMOTHEHWEM) MMNb3 C NOCNeayoLLNM
GEeTOHNPOBaAHUEM.

4.37 B mecTtax conpshkeHus GeckaHanbHbIX Y4YacTKOB TennonpoBOogOB C KaHanbHbIMW crieqyeT YyCTaHaBnvBaTb
pPe3VHOBLIE WM CTanbHble [UNb3bl C CaNlbHUKOBBLIM  YMIOTHEHMEM, OOecneymBaloWMM BO3MOXHOCTb OOKOBbIX
nepemMeLLeHunn.

438 B npoeKkTax criegyeT npegycMmatpmBatb MepPonpuATnd no 3aute TensioBbiX ceTen, 060pyD,OBaHVIFI N NpnemMHmMKoB
Tenna oOT HegonyCTUMbIX MO YCNoBUAM MNPOYHOCTU NOBbILLEHWNA [aBfEHNS, BO3HUKAOLLNX npn HecTaunoHapPHbIX
rmapaBiIM4ECKNX pexnmax.



[na BHyTpWKBapTanbHbIX TEMMOBbLIX CETEN B MPOEKTax TEMMOBbIX MYHKTOB Tawkke crnegyeT npegycMaTpuBaTb
MepOoNpUSATUSt MO 3awmte noTpebuTenen OT MOBbILEHUS OaBMIEHUsl, €CNU CTaTMYecKoe AaBfeHVne B TEMoBbIX CETAX
npesbilaeT paboyee faBneHne obopyaoBaHus.

4.39 N3onupoBaHHbIe TENnonpoBoAbl He TPebyloT YCTPOMCTBA MOMYTHOro ApeHaxa. o TpeboBaHuio 3akasuvka npu
BbICOKOM YPOBHE CTOSIHWUSI TPYHTOBbLIX BOA B NPOEKTE MOXET ObITh NPeaYCMOTPEH NONYTHLIA APEHAX.

4.40 Tpu npoknagke TennoBbIXx ceTeh OeckaHanbHbIM CMOCOGOM TpyObl YKNaAblBalOTCA Ha MNecYaHOe OCHOBaHMWe
TONWMHON He MeHee 150 MM C necyaHow obcbInkon He meHee 150 MMm.

4.41 lMecyaHyo obCbINKy crieqyeT BbIMOMHATL U3 Necka ¢ KoaUUNEHTOM hunbTpauun He MeHee 5 m/cyT.

Mecok gormkeH GbITb ¢ pa3mepom dpakuum He Gornee 5 MM U He [OMKEH COAepXKaTb KPYMHbIX BKITHOYEHWUA C OCTPbIMU
KPOMKaMM, KOTOPbI€ MOTYT NMOBPEAUTb 3aLLMUTHBIV Cro TPyOONpPOBOAOB M COeANHUTENbHbIE MYThI.

[Mocne 3acbinkn Necok AoMmKeH bbiTb yTpamboBaH (CcTeneHb ynnotHeHus #0,92-0,98) ¢ Tem, 4Tobbl Tennonposogam,
NPONOXEHHbIM B necke, Obino obecnevyeHo paBHOMEPHOE TPEHUE MeXAy BHeLLHel 060104kov TpybonpoBoaa 1 rpyHTOM.

442 Tpn 6GeckaHanbHOW nNpoknagke TPyOONPOBOAOB pacCTOSIHUE MO TOPU30OHTanM OT Hapy)XHOW MOBEPXHOCTU
n3onMpoBaHHoOro Tpybonposoga 40 (byHAAMEHTOB 34aHUIN N COOPYKEHWUI AOIMKHO NpuHMMaTbesa no CHull 2.04.07.

Mpy HEBO3MOXHOCTM BblAepXKaTb 3TV PacCTOsiHMS TpyGOoNpoBoAbl AOMKHBI NMPOKNaAblIBaTLCS B KaHanax Unu B cTarnbHbIX
yTnsipax Ha paccTosiHUM He MeHee 2 M OT (pyHOAAaMEHTOB 34aHui NGO B MPUCTEHHBIX (MPUCTPOEHHBIX K hyHOAaMeHTaM
3aHWIN) TOHHESSIX U3 MOHOMUTHOTO erne3o6eToHa C M3onsuuein MeTanom.

4.43 13 kamep M CMyCKHUKOB Npu GeckaHanbHOM Mpoknagke TensroBbiX CETEN AOSMKHbI YCTpamBaTbCsl BOLOBbLIMYCKN B
BOJOMPUEMHbIE KOMNoAubl C BOAOOTBOAOM B [OXAEBYH KaHanNM3aumio UMW, €Cnu 3TO HEBO3MOXHO, C MocreayoLlen
OTKaYKoMW.

4.44 B mecTax, roe He npencraBnAeTcAa BO3MOXHbIM BbIMOJTHUTb CaMOTEYHbIN BbIMYCK OT CMYCKHMUKOB B CyLLECTBYIOLLYHO
OOXOEBYHO KaHannm3auuko Un3-3a BbICOKMX OTMETOK  J10TKOB, Heobxoanmo yCTpOIZCTBO no cornacoBaHunw C
SKCnnyaTnpyrwnMmm opraHm3aumamMmm HaCoCHbIX nepekavmsaroLmnx CTaHUUMN.

4.45 N3onnpoBaHHble Tpybonposoapl anametpom o 400 MM npu nNpoknagke Ha ydacTkax B HEMPOXOAHbIX KaHanax
pekoMeHyeTcs yKnaablBaTb HA OCHOBAHME M3 Mecka ¢ koadduumneHToM dunbTpaummn 5 m/cyT. [na donblero gnameTpa
JornyckaeTcs npokrnagka TpybonpoBoda Ha ckomb3swmx onopax. [pu atom Heobxoguma npoBepka Tennocetn Ha
NPOAOIbHY YCTOMYNBOCTb.

Ha yyacTtkax npoknagku TpybonpoBoOoOB B MPOXOAHBLIX U MOMYNPOXOAHbIX kaHanax anuvHon o 30 m gonyckaeTtcd
npoKnagka Ha CKomMb3swux onopax. [OnvHa kaHamoB MOXeT ObiTb yBenuyeHa Mo COrnacoBaHW B YCTaHOBEHHOM
nopsake.

4.46 I'IpM PEKOHCTPYKUMN TEMNOBbIX ceTen O0NyCKaeTCAa yKnaaka M30NnMpoBaHHbIX pr60r|pOBO,D,OB B CyLLI,eCTByPOIJJ,I/IIh
HerOXOﬂHOVI KaHas C 3acbINKOW NOCreAHEero neckom.

4.47 Tlpn kaHanbHOWM MpOKIagke TenyoBbIX CETel C NPMMEHEHMEM W30MNMPOBaHHbLIX TPYOONPOBOAOB KOHCTPYKTUBHbLIE
peLUeHnsi KaHasroB, kamep-NaBUIIbOHOB MPUHMMAIOTCA aHaNorMyYHbIMK PELLEeHUsSIM MpY KaHamnbHOW MPOKNagKe TennoBbIX
ceTe ¢ ApyrumMu BUOaMmn U3onsiLnu.

448 MwuHumanbHyto rmybuHy 3anoxeHus Tpyd B 3emne, cuyutas OT HM3a [OPOXHOro MOKPbITUS [O Bepxa
nonuatuneHoson obonoykn Tpybbl, cnegyeTt npuHuMmatb He meHee 0,5 M BHe npegenoB npoesxen yactm n 0,6 m - B
npegernax Npoesxen YyacTu, cunTas 4o Bepxa nsonsaumu.

Honyckaemasi rnybvHa 3anoXeHWst WU30NMpPOBaHHbIX TPYO [OIMKHA COCTaBMATb OPUEHTUPOBOYHO ANs OUMaMeTpoB
(cTanbHbIX TPYO M NonmatuneHoBbix obonoyek) ao 133x225 mm - 3,1 M, ¢ 159x250 mm go 530x710 mm - 3,6 m, go
1020x1200 mm - 2,8 m (6e3 y4eTa BNUAHUS TPAHCMOPTHBIX CPEACTB).

Mpy HEOBXOAUMOCTM KOHTPOJSIbHBIX PacYeToB rMyOUH 3anoXeHWUs TeNONPOBOAOR AJ1si KOHKPETHbIX YCIOBUiA NpoKnaaku
pacyeTHOE COMPOTUBIIEHME NEHOMONMypeTaHa U NONMMITUIIEHOBON 0GOSI0YKM criegyeT npuHumaTts no [1].

4.49 Tpn HeobGXOAMMOCTM MNOA3EMHOM MNPOKMaAku TEennonpoBogoB Ha rnybuHe ©Oonee gonycTuMon ux crniegyet
npoknagpiBatb B KaHanax (TOHHensX).



[onyckaeTcs BMECTO YCTPOWCTBa KaHanoB NPUMEHEHNE pasrpy304HbIX Xerne306eTOHHbIX NAnT.

4.50 MNpn HEBO3MOXHOCTM BblaepXaTb HOPMbI, nNpeaycmoTpeHHble CHul 2.04.07 gna nepeceyeHus TennonpoBOAOB
BGeckaHanbHOM NPOKNagkM C rasonpoBOAOM, BOAOMPOBOAOM, 3MeKTpuYeckummn kabensamu HanpsxeHnem po 35 kB,
HEeoObXOAMMO MPOEKTHble peLleHUst COornacoBbiBaTb C  9KCMAyaTUMPYWOLWMMUM M APYrMMU  3auHTEepPeCcOBaHHbLIMU
opraHvsaumnsiMu.

4.51 Harpy3|<a Ha HenoaBuMXXHble Onopbl B obuem Cnydyae OOJ1KHa NpuHUMaTbCA no HanbonbLLen FOpM30HTaﬂbHOVI
0CeBOW U BOKOBO Harpys3kam npu nobom pa6oqu pexume Tennonposoaa u npu rugpaBrin4ecknx NCnbITaHNAX.

4.52 KOHCTpyKUMS 3NeMeHTOB MeTannM4ecknx HenoaBmKHbIX ornop ans 6eckaHanbHOM NPOKaaKkuM TEMMOBLIX CETEN, HE
npegycmotpeHHbix TOCT 30732, a Takke Xene3obeTOHHble HEeMnoABWMXKHbLIE OMOPbl OOMKHbI pa3pabaTbiBaTbCA MO
WHAMBMAYANbHBIM YepTexam U NPUHUMATBLCS MO TUMNOBLIM NMPOEKTaM.

PacueT Harpy3ok Ha onopbl

453 B TpybonpoBogax ©OeckaHanbHOW MPOKNaAKW B TPYHTE CuUNbl TPEHUS OEWCTBYIOT BOOMb OCU TPyObl Kak
pacnpeferneHHas Harpyska ¢ UHTEHCUBHOCTbIO, H/M, koTopas paccuntbiBaeTcs no dopmyne (B.3) npunoxeHus B.

KoadhuumeHT TpeHus ji 3aBMCUT OT KOHCTPYKUMU U3ONAUUKM, XapakTepa HarpyXeHus W yrna BHYTPEHHEro TpeHus
rpyHTa ¢ . [Ang n3onupoBaHHbIX TPYO Npy pasnnyHoOM xapakrtepe HarpyxeHus KoauumMeHT cocTaBnseT:

(0,2 - IPY MHOrOKPaTHOM YepeaoBaHUMN LIMKIIOB HarpeB - OXnaxaeHue;
# (0,4 - npy OQHOKPATHOM HarpeBe (OXnaxxgeHun);
# 0,6 - NP1 KPAaTKOBPEMEHHOM NPUINOXEHUN Harpy3Ku.

Mpu onpepeneHny KOMMNEHCaLNOHHON CNOCOOHOCTU TEMMOMNPOBOAOB U HArpy30kK Ha onopbl KO3MMULMEHT NPUHUMAETCA
paBHbiM 0,4.

PacnopHble ycunusi oT BHyTPEeHHero aaeneHust npu npumeHeHun CK n CKY BbiumcnsoT no dopmyne

F

= (D DB+ G @

roe F' - BHyTpeHHee aaeneHve, MMa;

L., - HapyxHbin anameTp CK, mm;

E - .
Ll - BHyTpeHHuii anameTp CK, mwm;
'y - OCeBas )XeCTKOCTb KomneHcaTopa, H /Mwm;

4 - nledopmaums KomneHcaTopa, MM.
4.54 PacueT Harpysku Ha onopbl NPOU3BOASAT C UCMOMb30BAHMEM KOMMbIOTEPHbIX MPOrpaMm.

lMpu onpedeneHnMn Harpy3oK Ha Onopbl C UCMOMNb30BAHNEM KOMMEHCUPYIOLMX YCTPONCTB 1-1 rpynnel "a" (M-06pa3sHbix,
-06pasHbix, Z-06pa3HbIX KOMNEHCATOPOB) CreayeT PyKOBOACTBOBATLCH TUMOBLIMU PELLEHUSIMMU.

Mpn onpeaeneHnn Harpy3ok Ha OMnopbl C UCMOMb30BaHMEM KOMMNEHcUpyrowmx yctponcts 1-n rpynnsel "6" (CK n CKY)
JOMnycKaeTcs PYKOBOACTBOBATbCA TEXHWYECKOW [OKYMEeHTauven npegnpuatunm -  U3rotoBuTenen  CuibgOHHbIX
KOMMEeHCaTopoB.

|_|pI/I onpeneneHnn Harpy3ok Ha onopbl Npu npuMeHeHun CKn CKY cnenyeT ydnTbiBaTb BIIUAHME CrieyoWnXx cun:



- pacnopHOoro ycununa CI/Iﬂbd’.)OHHbIX KOMMNeHcaTopoB PP;

- XXEeCTKOCTH CVIJ'Ibq)OHHbIX KOMMNEeHCaTopoB F ;

- COMPOTMBIEHMS TPEHUIO TENSIONPOBOAa O MPYHT Ha yyacTkax GeckaHanbHOW MPOKNaAKM UIMN TPEHWUIO B NOOBWXKHbBIX
onopax Ha y4YacTkax kaHaslbHOW NpoKnagku unm B dyTnsipe PTP.

Kpome TOro, cnenyeT ydnTbiBaTb B KOHKPETHbLIX PaCHETHbIX CXeMaXx TennonpoBOOOoB:

- HeypaBHOBELLEHHbIE CUMbl OT BHYTPEHHETO JaBNEHNs AN CanbHUKOBbLIX KOMNEHCATOPOB £ ;
- ynpyryto aedopmMaLmio rmbK1x KOMNeHcaTopoB MM camokoMmneHcaumm Tpy6 (&, FJ, ).

4.55 PacueT Harpy3ok Ha Onopbl Ha y4acTkax KaHanbHOW NPOKNaaku pekoMeHayeTcs BeCTU B COOTBETCTBUM C [1].

CoeaouHeHusn U30JIMPOBAHHbIX pr6 n d)aCOHHbIX n3genumn

4.56 [na coeduHeHusi cTarnbHbIX TpyG Mexay coGoli M ¢ (pacOHHbIMM M3OENUSMU OOIKHbI MPUMEHSATLCS CTbIKU,
oTBevalLue crieayowmnm TpeboBaHNAM:

- NEHOMNONMYypPEeTaH AN CTbiKa AOIMKeH oTBevaTb TpeboBaHuam FOCT 30732;

- KOHCTPYKLUMM OBOMoYEK CTbIKOB U WX COEOUHEHUA C MONMITUNEHOBbIMM ObBonovkamm TPyO [OMKHbI ObiTh
repMeTUYHbLIMW MPU AaBneHNV BHYTPU CTbIKOBOro npocTtpaHctea 0,05 Mla B TeyeHne 5 MuH;

- KOHCTPYKUMA TENnNOU30JSIMPOBAHHbLIX CTbIKOB AOOJKHA BblAEpPXWMBATb HE MeEeHee 1000 uUMKNOB MCMbITAHUA COrNACHO
MeTogunKe NnpunoXXeHnaA .

BoamoxHo npuMeHeHne Opyrmx KOHCprKLl,I/lVI CTblKOB, OTBe4YarLlWuX BbllLeyKa3aHHbIM Tp66OBaHMFIM.
Cuctema onepatTuBHOro AUCTaHUMOHHOIO KOHTpoOnNA
COCTOSIHUA TEeNNOBOW U3onsAauumn

4.57 Ona yHudvkaumy MUcnonb3yemblX AN KOHTpons npubopoB Heobxooumo obecneunTb crepylolme 3HadeHus
napameTpoB cuctemol OOK:

- 9NeKTpMYecKkoe COMPOTUBIIEHWE CUrHanbHOW uenu (neTnu) gomkHo Obitb =200 Om, 4TO COOTBETCTBYET AJINHE
KOHTponupyemoro Tpybonposoga *5 kM (Mpu NpeBbILEHNN YKA3aHHOTO 3HAYeHWs JeTekTop cpabaTbiBaeT Ha oOpbIB);

- [MoporoBoe JJieKTpn4yeckoe cornpoTtuerneHne umnsonaummn 1-5 kOwm, cooTBeTCTBYHOLLEE CDGGaTbIBaHMIO CurHana
yBNaXHeHu4.

B uenax obecnevyeHus TeKyLlero KOHTPOMS 3a COCTOSHWEM M30MAUMM PEeKOMEHAYEeTCH MpUMEHeHue AeTEeKTOPOB,
MUMEIOLLIMX HECKONbKO CTyneHen cpabaTtbiBaHus, 4TO Mo3BonsieT obHapyxuTb 6onee HU3KUA YPOBEHb YBaXHEHUS
neHononuypeTtaHa.

4.58 lNpoektupoBaHune cuctem OOK HeobGxoaMMO OCYyLLEeCTBMATb C BO3MOXHOCTbIO MPUCOEOUHEHUSI NMPOEKTUPYEeMOW
cucTeMmbl K gencteyowmm cuctemam OOK n nnaHupyembim B GyayLiem.

4.59 B kayecTBE€ OCHOBHOIO CUrHanNbHOrO npoBoda MCMNoJib3yeTcd npoBoa, paCHOHO)KeHHbIVI cnpasa Mno HanpasneHuto
nogavun BoAbl K I'IOTpe6VITeJ'IlO Ha obownx pr6OI'IpOBOﬂ,aX. BTOpOIZ CUrHarbHbIN NPOBOAHUK ABJITAETCA TPAH3UTHbLIM.

4.60 Bce OokoBble OTBETBMEHUSA AOSMKHbI BKMOYATbCA B paspbiB OCHOBHOIO CUrHasibHOro MpoBofa. 3anpeluaeTcsi
noakntoyaTh 60KOBblE OTBETBIEHWNS K MEAHOMY NMPOBOAY, PACMNONOXEHHOMY CIieBa MO XO4y nodayu BoAbl k noTpebutento
(TpaH3uTHOMY).

4.61 CraumoHapHbIn AeTekTop obecnedvBaeT HenpepbiBHbIN KOHTPOMb COCTOSHUSA u3onsauuu. [pu oTcyTcTBUM



BO3MOXHOCTM  MOAKIYEHUS  CTauMOHapHOro geTekTopa MNepuoguydeckun  KOHTPOMb  MOXeT MpOBOAUTBCA C
ncnosib3oBaHMeM NepeHOCHOro aeTeKkropa.

4.62 B Toukax KOHTPONA Ha KOHUaX TenroceTun yCTaHaBNMMBaAKOTCA KOHUEBble TepMuHalbl, OANH M3 KOTOPbIX MOXeT
MMETb BbIXO Ha CTaLLI/IOHaprIIZ OEeTeKTOop.

4.63 Toukn KOHTpons HeoGXoauMOo npedycmaTpuBaTb Ha paccTosiHM He Gonee 300 m apyr oT gpyra. B ykasaHHbix
TOYKax yCTaHaBNMBAOTCA MPOMEXYTOUYHbIE TePMUHArbI.

4.64 [Ina TpybonpoBogos anuHon MmeHee 100 M JonyckaeTcsa yCTaHOBKA TONMbKO OOHOW TOYKM KOHTPOSISA C 3aKONbLIOBKOW
CUrHanbHbIX MPOBOAHUKOB MO METanfMYecKomn 3arnyLuKon Ha ApyroM KoHue Tpybonposoaa.

4.65 B Hauyane ©okoBbix oTBeTBNeHun anuHon 30-40 M CTaBUTCS MPOMEXYTOYHbIA TEPMWUHAN BHE 3aBUCUMMOCTU OT
pacnonoXeHns Apyrmx TO4YeK KOHTPOsS Ha OCHOBHOM TpybBonposoae.

4.66 Ha rpaHuuax conpsraembiX MPOEKTOB TEMMOBbLIX CETEN B MeCTax UX coeanHeHns Heobxoammo npegycmaTpuBath
TOYKM KOHTPONSA M yCTaHaBNUBaTb ABOWHbIE KOHLEBbIE TEPMMHArbI, KOTOPblE NO3BOMAIOT 0OBLEANHUTL MU Pa3beaNHUTD
cuctemy OJIK aTmx yyacTtkos.

4.67 lpu nocnepoBaTenbHOM COeAMHEHUU NpPoBOAHMKOB cucTeMbl OIK B MecTax OKOHYaHuSA usonaumm (npoxon
TpybOONpPOBOAOB Yepe3 TEMoBble KaMepbl, NogBanbl 34aHun 1 T.M.) COEANHEHUS MPOBOLHUKOB TpebyeTcs BbINOMHATb
TOJbKO Yepes TepMUHarnsbI.

4.68 MakcumanbHas gnvHa kabenst oT TpybonpoBoga OO0 TepMuHana He AofbkHa npesblwate 10 m. B cnydae
HeobXoaMMOCTM NpUMeHeHust kabens ¢ GonbLuer AnuHoN TpebyeTca ycTaHoBKa AOMNONMHUTENBHOIO TEPMMHANA Kak MOXHO
6nvxe k Tpybonposoay.

4.69 [Ins coeduHEHUs CUrHanbHbIX NPOBOAHWMKOB W MOAKIHOYEHUS MpMBOPOB KOHTPONA HeoBxoAMMO MCMoNb30BaTh
TepMUHarnbl crneayoLwmx TUNoB:

- KOHLEeBOWN TEPMUHAN - B TOYKaX KOHTPOJ1A Ha KOHLax pr60|'|pOBOLla;

- KOHLIEBOW TEPMUHAs C BbIXOAOM Ha CTaLI,VIOHaprIﬁ OEeTeKTOp - B TOYKe KOHTPOJid Ha KOHLUe TPY6OI'IpOBO,CI,a, B KOTOpOVI
npenoycMoTpeH CTaLlVIOHaprIVI OETEKTOP,

- MPOMEXYTOYHbIN TEPMUHAN - B MPOMEXYTOYHOW TOYKE KOHTpOns Tpybonposoaa;
- 0BOMHOM KOHLIEBOM TEPMUHAS - B TOYKE KOHTPOMS Ha rpaHuLe yyacTka,;

- 0ObeaMHAWNA TepMUMHAN - B TeX TOYKax KOHTpons, rae Heobxoaumo obbeauHWTb B eAuHylo neTnio Asa (Tpu)
yyacTtka TpybonpoBoaa;

- NPOXOAHOW TepMUHAN - ANs NOAKMIOYEHUS COeAMHUTENbHbIX kabenel B MecTtax OTCYTCTBMS M3onsauun (B TennoBbIX
Kamepax, B nogsarnax OMOB U T.M.) U Npu ANuMHe coeanHnTenbHoro kabensi 6onee 10 m.

4.70 YcTaHOBKa TEPMMHANIOB C HAPYXHbIMW pa3beMamy AN COEAUHEHUS CUrHamnbHbIX MPOBOAOB B MOMELLEHUSIX C
MOBbILUEHHOW BMAXHOCTbIO (TEMNMoBble Kamepsbl, NoABarbl JOMOB U T.M.) He JomnyckaeTcs.

4.71 YcraHoBKa TEPMUHAsrIOB B MPOMEXYTOYHbIX M KOHLIEBbIX TOYKaxX KOHTPOSS OCYLLECTBMSIETCH B HA3EMHbIX Wnu
HaCTeHHbIX KOBepax yCTaHOBINEHHOro obpasuia. B KoHUeBbIx Toukax TpybonpoBoaa AonyckaeTcs yCTaHOBKa TEPMUHANOB B
L.

4.72 KOHCprKLI,Mﬂ KoBepa p[oJKHa WCK4aTb npouecc O6pa3OBaHMﬂ KOHOeHCaTa Ha J3JlleMeHTax TepMuHana,
NMPOHNUKHOBEHUA Bnarn un obecneynBaTb BEHTUNSALNIO BHYTpPEHHEro obbema KoBepa. BHyTpeHHVIVI ob6bem KoBepa OO0JKeH
ObITb 3acbinaH CyXUM NeckoM OT OCHOBaHuA 00 ypOBHA 20 cm go Bepxa Kpad.

4.73 Tlpu ycTpoWCcTBE KOBEPOB Ha TeEMnoTpaccax, MpoKnadblBaeMbiX B HACbIMHbIX FPyHTax, HeoGXoAMMO
npegycMaTpuBaTh OOMNONHUTENbHbIE Mepbl MO 3alyTe KOBepa OT NpocadKu rpyHTa.

4.74 CoeavHutenbHbln kabenb OT TpybonpoBoAa C repmMeTMyHbiM KabenbHbIM BbIBOAOM A0 TepMuHana LOIDKeH
npoknaabiBaTbCsA B OLMHKOBaHHOM Tpybe amametpom 50 mm. Ceapka (marka) 3alwuTHOW OLMHKOBAHHOW Tpybbl C
NPONOXeHHbIM B HEN kabenem 3anpeLyaeTcs.



4.75 lMpoknagky COeaUHUTENBbHOrO kabens BHYTPU 34aHun (COOPY)KEHWI) OO MecTa YCTaHOBKM TEPMMHANOB MM B
MecTe paspbiBa TEMMOBOW M30NsAuMu (B TEMSIOBOW kKamepe M T.M.) Takke HeobxoauMo OCyLecTBRAATb B OLMHKOBAHHOW
Tpybe avameTpom 50 MM, 3akpennsemon K cTeHe ckobamwu. BHyTpu 3gaHuin gonyckaeTcs NpUMEHeHWe 3alUTHbIX
roprpOBaHHbIX LLUITAHIOB.

4.76 MNocne moHTaxa cuctembl O[IK cneayeT BbINONHUTL €€ UCMONHUTENBHY0 CXEMY, BKIHOYas:
- rpadmyeckoe n3obpaxeHne CXemMbl COEANHEHMUST CUTHANbHbIX MPOBOAHNKOB;

- XapaKTepHble TO4YKK, COOTBETCTBYHOLME MOHTa)XHOW CXeme: OTBETBNEHUS OT MaFMCTpaJ'IbHOVI TennoTpacchl; yribl
NOBOPOTOB; HENOABUXXHbIE ONOPbI; Nepexoabl ANaMeTPOB; TOYKN KOHTPOIIA (Ha3eMHbIe N HaCTeHHble KOBepr);

- Tabnuuy AaHHbIX MO XapaKTEepPHbIM TOYKAM C yKa3aHWEM MapaMeTpoB: HOMepa TOueK, AMaMeTp TpyObl Ha ydacTke;
ONMHa TpybonpoBoda Mexay TovkaMu MO MPOEKTHOWM AOKyMeHTauuum (Ons nogarolero nm obpatHoro TpybonpoBonos);
AnvHa TpybonpoBoda Mexay TOYKaMu Mo CXeme CTbIKOB (4519 OCHOBHOMO MU TPAH3UTHOIO CUrHarbHbIX NPOBOAHWKOB Ans
nogatowiero n obpaTtHoro TpybonposoaoB);

- MapKUPOBKY Ha TepMMHanax (antoM1MHUEBbLIX BUpKax);
- cneunduKkaumio NpUMeHsieMbIX NPMGOPOB M MaTepuarnos.

4.77 Ha cxeme Heobxoanmo YKa3blBaTb YCI10BHbIE 0003Ha4eHuns Bcex NCNosb3yeMblX 3JIEMEHTOB CUCTEMbI O,D,K

5 TPAHCNOPTUPOBAHUE U XPAHEHUE
5.1 TpaHcnopTupoBaHue n xpaHeHue ocyLlecTenaTca B cootBeTcTBum ¢ FOCT 30732.

5.2 MepeBo3ka M30NMPOBaHHbIX TPYO AOIHKHA NPOU3BOAUTLCA aBTOTPAHCMOPTOM C YANTMHEHHbLIM MPULENOM NN APYIMM
TPaHCMOPTOM, NPUCMOCOGNEHHBLIM AN NepeBo3kn Tpyb. B TpaHcnopTe A0OMmKHO ObiTb NpedycMOTpeHo npucnocobneHve,
npegoTBpallatollee ckaTblBaHWE U NepeMellleHre NpoayKUMU B Ky3oBe Npu nepeBo3ke. PekomeHayeTcs mMcnonb3oBaTb
nsgenvs us 6pyca ceyeHnem 100x100 mm. CBoGoAHbIE KOHUbI TPYG He AOMMKHbI BbICTYNaTh 3a rabapuTbl TPaHCMOPTHOMO
cpeacTsa 6onee 4yeM Ha 1 M.

5.3 Yknagky W30nupoBaHHbIX TpyO B TpPaHCNOPTHOE CpPeAcTBO HeobXoAMMO NpPOM3BOOWTE POBHBIMW psdamu, He
Jonyckasi nepexnectoB. PekomeHZyemoe KONMMYeCTBO OAHOBPEMEHHO MNEpPEeBO3UMbIX TPyD M KONMMYECTBO SpYCcOB
npveegeHbl B Tabnuue 3.

Tabnuua 3

OnameTp Tpy6, |Ounametp obonouykm, mm| Konuuectso Tpyb, | KonnuecTtso sipycos
MM L.
57 140 42 4
76 160 42 4
89 180 34 4
108 200 30 4
133 225 22 3
159 250 17 3
219 315 9 2
273 400 7 2




325 450 5 2
426 560 5 2
530 710 3 2
630 800 3 2
630 800 3 2
720 900 3 2
820 1000 2 2
920 1100 2 1
1020 1200 2 1

5.4 Tpn norpyske n pasrpyske TennousonmpoBaHHbIX TPYO U 3NEeMEHTOB AOMKHblI OblTb MPUHATBEI OCOObIE Mepbl,
obecneunBaloLine COXPaHHOCTb 3aLLMTHbIX ODONOYEK M TENNOU3ONALMOHHOIO Crosi U3 neHononuvypeTaHa. Pasrpysky
TENMNoM30NNMPOBaHHbIX TPYO WM OPYrMx 3M1EMEHTOB Ha CTPOUTENbHOW Nrowazke criedyeT Mpou3BOAUTL MeXaHWYEeCKUM
CnocoboM C NPUMEHEHMEM rPY30MOgbEMHbIX MEXAHU3MOB M BbICOKOMPOYHbIX MAMKUX MOMOTEHEL,

Mpu ncnonb3oBaHMU TpaBEPC U BbICOKOMPOYHBIX MATMKUX NOMOTEHEL, UK CTarnbHbIX CTPOM C TOPLEBLIMU 3axBaTaMu UX
ANVHa JorkHa ObiTb nogobpaHa Takum obpasom, 4ToObl Yron Mexay HMMU B MecTe MPUCOEAMHEHUSI K KPOKYy Obin He
oonee 90°.

5.5 [Ins npegynpexaeHnsi packaTbiBaHUS HWXKHEro psga Tpyd mpu TpaHCMOpPTUPOBKE MOA kpanHwe TpybObl crnegyet
YCTaHOBUTb  CcreuuanbHble baliMaky, WCKMYallme BO3MOXHOCTb  MOBPEXAEHUA  3awuTHOM  OBOomovkm u
TENMOM30NALUOHHOIO CNos B NpoLecce TPaHCNOPTUPOBKN.

5.6 TpaHCnopTMPOBKY W MOrpy304HO-Pa3rpy3oyHble paboTbl C  M30NUPOBAHHLIMW TpyGamMuM U 3NeMeHTamu
TpyOONpoBOAOB crefyeT Npon3BoaUTL Npu TemnepaType He Huxke MuHyc 18 °C.

5.7 TMpwu cknagmpoBaHum Tpy® BONN3M 3eMIIsSHBIX BbIEMOK (TPaHLUEW, KOTMOBaHbI) paccTosiHue OT GPOBKU BbIEMKM [0
MecTa CKNnaguMpoBaHus OomkHO onpeaenatbcs MNP B 3aBMcMMOCTM OT rNyOWHbI TpaHWen W Tuna rpyHta (yrna
€CTECTBEHHOIO OTKOCA) UMM KPEnsieHNst TpaHLUEN.

5.8 CknagupoBaHMe W XpaHeHWEe M30NMPOBaHHbIX TPYO Ha NPUOGBLEKTHLIX CKNagax M CTpounnowankax OOSKHbI
BbINOMHATLCA B LWTabensx Ha MNOArOTOBMEHHOW W BbIPOBHEHHOW nrowanke, MNpu4eM HWKHUMA psg TpyO gormkeH
pacrnonaraTbCs Ha NecyaHblX nogyLuKax:

- BbicoTOM He MeHee 300 Mwm;

- wwupwuHon 0,7-0,9 M - ans Tpy6 gnameTtpom o 530 mm;

- wupuHon 1-12m - " " " 630-1020 Mm.

5.9 BbicoTa wwTabens n3onmMpoBaHHbIX TPYG AormkHa ObiTb He 6onee 2 M. [JormkHbl ObiTb NMPEAYCMOTPEHBI Mepbl MPOTHB
packaTbiBaHusl TPy6. PasnuyHble BUAbI M30/IMPOBaHHbLIX U3OENWiA U AeTanei OOMKHbI XpaHUTbCS OTAENbHO.

5.10 W3onupoBaHHble TPyObl M (PACOHHbIE M3AEnusl MpU YCIOBUAX XpaHeHus Gonee 2 Hepenb AOMKHbI ObiTb
3aluMLLEeHbl OT BO3AENCTBUSA NPSAMbIX CONHEYHbIX fyden (B TeHW, No4 HaBECOM UMW NPUKPbLITHI PYNOHHBIM Matepuanom).

5.11 He ponyckaeTtcs cknagnpoBaHue n XxpaHeHne NpoayKumMmn B MecTax, NOABEPXKEHHbIX 3aTOMMEHNIO BOAOW.
5.12 TepmoycafiouHble MOMUITUNEHOBbLIE MaHXeTbl (MOnoTHa) M MydTbl ANs CTbIKOBbIX COEOUHEHWA [OOIDKHbI

XpaHNUTbCA B NOMELlEeHNAX unm noa HaBeCcoOM B 3aBOACKOM ynakoBke. MbeTbI OOJTXHbl XpaHUTbLCA B BepTUKaAlIbHOM
NMOJIOXEHUN.



5.13 KoMMoHeHTbl neHononuypetTaHa AOSKHbI XPaHWUTbLCS B TEMOM OTarnjvBaeMoOM MOMELLEHUN B COOTBETCTBUM C
cepTUdUKaTOM 3aBOAA-U3rOTOBUTENS.

6 CTPOUTENIbCTBO TEMJIOBbLIX CETEMN
O6wan yacTb

6.1 I'IpM CTpOUTENIbCTBE HOBbLIX U PEKOHCTPYKUUU ﬂeVICTByPOU.lVIX TENsnoBbIX CceTen cnefnyet pykoBOACTBOBaATbCA
TpeGOBaHMHMVI I'IpOGKTHOVI OOKyMeHTauun.

6.2  CTpouTenbHO-MOHTaXHas oOpraHuM3aumsi B COOTBETCTBMM C AEWCTBYIOLUM 3aKOHOOATEeNbCTBOM OOJDKHA
rapaHTMpoBaTb COOTBETCTBUE Ka4eCTBa BbIMOMTHEHHbIX €10 TENOBbIX ceTen 6eckaHanbHOM NPOKIaaKN N3 N30MPOBaHHbIX
Tpy6 no NOCT 30732, Bkntodasi paboTbl MO TENOrMaPON3oNAUMN CTbIKOB M ycTaHoBke cucTembl OLK, TpeboBaHusm
NPOEKTHON W HOPMAaTMBHOM OOKYMEHTauuW B TeyeHMe 5 NneT C MOMEHTa chadv YyKasaHHbIX CeTel B 3KcrnyaTauumio.
[oroBopom CTpoUTENbLHOMO NoApPSAa rapaHTUNHBLIN CPOK MOXKET BbITb YBEMMYEH.

6.3 Pa3buBky Tpaccbl TennoBblX CeTeld B COOTBETCTBUM C LEWCTBYIOLMM 3aKOHOAATeNbCTBOM MO [AOroBOpYy C
3aKa34yMKoOM OCYLLECTBNAIT MECTHble OpraHbl apXMTEKTypbl W TpafjoCcTpPoOUTENbCTBA WUAM MO UX  MOPYYEHUIO
crneunannampoBaHHbIE OpraHn3auum.

6.4 CTponTenbCTBO TEMNSOBLIX CETEN BKIOYAET CrieayoLne OCHOBHbIE MPOLIECChI:

- pa3buBKy Tpacchl;

- TPAHCMNOPTMPOBKY TPYD 1 (haCoOHHbIX U34enui 3aBOACKOTO U3rOTOBMNEHUS, XpaHEHWE;

- 3eMnsiHble paboThl;

- packrnagky TennonpoBOAOB;

- MPOBEPKY LLeNOCTHOCTN MPOBOAHUKOB M COCTOSAHMSA n3onsauum cuctemsl OLK;

- CBapKy TENJIONPOBOAOB;

- YCTPOWCTBO HEMOABWKHbIX OMOp;

- MOHTaXx Tpyb 1 UX 3NeMeHTOB;

- MOHTa>X KOMNEHCALUMOHHBIX YCTPONCTB, BKItovas ocesble CK n CKY;

- N30MAUMIO CTBIKOB;

- MOHTa>X CUTHarbHOW CUCTEMbI ONEPaTUBHOIO ANCTAHLMOHHOMO KOHTPOMS YBaXXHEHUSA U30NALMK;

- MpegBapuTenbHbIN MyCK TENONpPoBo4a N 3aBapKy CTapTOBbIX KOMMEHCATOPOB;

- U30MAUMIO CTHIKOB Ha CTApTOBbIX KOMMEHcaTopax;

- cpayvy cuctembl OJIK (nocne 3acbinku MecT yCTaHOBKM CTapTOBbLIX KOMMEHCATOPOB).

6.5 Pa3buBky Tpacchl TEMMOBbIX CETEN cneayeT NPoM3BOANTL B COOTBETCTBUM C MPOEKTOM OpraHvM3aummn CTpouTenbcTea
(MOC) wn npoektom npoussoacTea pabot (IMMP), koTopble AOMKHbI ObITb COrMacoBaHbl C 3KCMIyaTUPYOLWLUMU
opraHu3aumsimu, a Takke TpebosaHnsamum CHull 3.01.03.

BegeHue 3eMnfAHbIX paﬁoT

6.6 PaspaboTka TpaHWeNn M KOTNOBAaHOB M paboTbl MO YCTPOMCTBY OCHOBaHMS AN OGeckaHanbHOW MNPOKagKu
TennonpooaoB B MY nsonaumm cnegyet nponsBoauTb B cooTBETCTBUM € TpebdoBaHuamm CHul 3.02.01 u CHul 111-42.



6.7 MNpwn 6eckaHanbHOM NPOKIaAKe AOMNOMHUTENBHO OOIMKHbI ObITh BbINOMTHEHBI Cnegyowmne TpeboBaHus:
- PbiTbe TPaHLLEeWN JOIMKHO NPon3BOAUTLCS Ge3 HapyLLEeHUs1 eCTECTBEHHOW CTPYKTYpPbl FpyHTa B OCHOBaHMUW. Pa3paboTka

TpaHwen npom3soanTca ¢ Hegobopom no rnyduHe 0,1-0,15 m. 3aunctka npomnssoguTcs Bpy4dHyto. B cnyyae paspaboTtku
rPyHTa HWXe NPOEKTHOMW OTMETKM Ha AHO AOMKeH ObiTb noAacbiNaH Mecok A0 MNPOEKTHOM OTMETKM C TLlaTenbHbIM

YMIOTHEHMEM (K:,m He meHee 0,98) Ha rnybuHy He 6onee 0,5 m;

- OCYLLLeCTBNEHO YCTPONCTBO:

a) NPUSAMKOB - HE MeHee 1 M B KaXkyto CTOPOHY OT TeNNonpoBOAOB AMs YCTaHOBKM OceBbIX koMmneHcaTtopos CK un CKY,
apmaTypbl, OTBOOOB, TPOWHUKOB ANsl yAOOCTBa BeOeHWMs CBapkM M U30MsiLMK CTbIKOB Tpy® M He meHee 2 M - Onis
YCTaHOBKWN CTapTOBbLIX KOMMEHCATOPOB;

0) paclUMpeHHON TpaHLEen Mo pasMepam, MpUBEAEHHbIM B MPOEKTHOM OOKYMEHTauuu, A5is yCTaHOBKU AeMNdepHbIX
nogyLek, yCTPOMUCTBa KaMep, ApeHaXXHOW CUCTeMbl U Ap.;

- obecnevyeHO AOCTaTOMHOE NPOCTPAHCTBO ANs YKNaaKW, NoaAEeP KU U cOopku Tpyb Ha 3agaHHOM rnyouHe, a Takke ans
yaobcTBa ynnoTHeHMs maTtepuana npu obpaTHOM 3acbinke BOKPYr TENONPOBOAOB;

- Ha OHe TpaHwewn criegyeT npegycMmaTtpmBaTb necyaHyto nogckinky tonwmHon 100-150 mm. MNepen yctponctsoM
nec4yaHoOro OCHOBaHWS WKW NNAcTOBOrO ApeHaxa cnegyeT NpoBECTU OCMOTP [AHa TPaHLUEW, BbIPOBHEHHbLIX Y4YacTKOB
nepebopa rpyHTa, NPOBEpPKY COOTBETCTBUSI MPOEKTY YKIOHOB AHa TpaHwew. PesynbTaTbl OCMOTpa AHa TpaHLlleu
0(hOpMNSOTCS aKTOM Ha CKpbITble paboThl.

6.8 HaumeHbluyo WnprHy TpaHwen no AHy npu OByxTpybHOM GeckaHanbHOW MpOKMnagke TEmnmnoBbIX CETeW crnegyet
npuHUMaTh Ans Tpyo:

- AnameTpomMm Ao 250 MM _ 2d; +a+ 06 m;

- ROS00MM  _ 24 +4+02 m;

- ao 1000 mm _ 2dy+a+10wm,

roe dfl - Hapy)KHbIVI anameTp 000M04KM TENITONIONALNN, M;

@z - paccTosiHMe B CBETY Mexay 06osioukaMu Temnnomsonsaumm Tpyo, M.

6.9 Pasmepbl NpMsiIMKOB MOA CBAPKY M M30NSLMIO CTbIKOB TPpyD cnegyeT NpMHUMaTh:

wupvHa = 2y ta t 12 m;

ONnHa =1,2 MM AN CTbika C TEPMOYCaA04YHbIM MOSTIOTHOM;

AnuHa = 2,0 m ons cTbika ¢ mydTamu;

rnybvHa anga Tpy6 anameTtpom o 219 mm = 0,3 m;

ans Tpy6 guameTtpom 273 mm 1 6onee = 0,4 m.

6.10 Mpu 6E€TOHHOM OCHOBaHUKU UMM OMACHOCTM MOATOMIIEHNSI BO BPEMSA MOHTaXa B TpaHwesx Tpybbl AMameTpomMm Ao
400 mm HeobXx04MMO yKNnaablBaTb Ha MOAYLUKM U3 necka, obecneyvmBatowme pacctosHme 200 MM oT 0605no4kn Tpyobl Ao
OGeToHHOM MnuTbl, a npu guvameTtpe Gonee 400 mm - Ha pacctostHum 300 mM. Yknagka AofKHa MpOu3BOAUTLCS Ha

npeaBapuTenbHO yTpamboBaHHOE OCHOBaHME U3 Necka ¢ ko3ahPULUMEHTOM ynoTHeHNsT *0,98.

6.11 OOGpaTHasi 3acbinka npu OeckaHanbHOW MNPOKMNAaAKe [OOJMKHA MPOU3BOAUTLCA MOCIIONHO C OAHOBPEMEHHbBIM
YNNOTHEHUEM KaXoro Crios.

B wmecrtax YCTaHOBKM CTapTOBbIX W OCEBbIX CVIJ'Ibq.)OHHbIX KOMMeHcaTopoB B 30HEe HanbonbLlero OBMKEHUS



TEennonpoBoAOB MNpy TemnepaTypHbix Aedopmaumsx (L, ) HeoGXoAMMO BECTU MOCMOMHOE YNIIOTHEHWE (K1,rrm £0,97-

0,98) rpyHTa npy obpaTHOM 3ackbinke kak mexagy Tpybonposogamu, Tak U Mexay TpybonpoBogamMu U CTEHKaMy TPaHLLEMW.
Hap Bepxom nonuaTtuneHoBon ob6onoyku mnsonsaumm Tpyb, ctapToBbiX 1 oceBbix komneHcaTopoB CK n CKY obsasaTtensHo
YCTPOWCTBO 3aLUUTHOrO Crosi M3 Mec4aHoro rpyHTa TOMWMHOM He MeHee 150 MMm. 3acbinHOM MaTtepuan He OOSDKeH
cogepxatb KaMHen, webHs, rpaHyn c pasmepom 3epeH 6onee 16 MM, OCTaTkoB pacTeHuRn, Mycopa, MMuHbl. CTbIku
3acbinaloT nocre rMApPaBnMYeECKUX MCNbITAaHUA U ux m3onsaumi. Hag kaxgow Tpybow Ha cnowi necka HeoOxogvMmo
yKnaablBaTb MapKUPOBOYHYIO NEHTY. 3ackinka Mep3nbiM rpyHTOM 3anpeLyaeTcs.

Ha noBepxHOCTM HeOOXOOUMO BOCCTAHOBJIEHME TEX K€ CIIOEB MOKPbITUS, Fa30HOB, TPOTyapoB, KOTOpble ObiMM A0
Hayana paboT. [Jo ycTporicTBa acdanbTOBOro NOKPbITUS credyeT yKnagbiBaTb CTabUM3NpYHOLLNIA FPaBUNHBIA CION.

B Tex mectax, rge rnybuHa BbIEMKU FpyHTa, TPYHTOBbIE XapaKTEPUCTMKM UMM CTECHEHHbIE YCMOBUS MPOKMadKM He
Mo3BONAT BbIPbITb OObLIMHYIO TpPaHLUE C OTKoCcamMyW W MpusMKamy AN pasMelleHUss KOMMeHcaTopoB, crieayeT
OCYLLECTBNATb BEPTMKaNbHOE KpenneHne TpaHLLIen 1 NpUSMKOB.

|_|pI/I BbICOKOM YPOBHE CTOAHUA TPYHTOBbLIX BOL (BbILLIe FJ'Iy6VIHbI aHa TpaHLIJeI/I) B nepuon crtpouTteribCTtBa AOOJIKHa
NPOnN3BOONTBCA UX OTKa4Ka.

MoHTax TennonpoeoaoB

6.12 MoHTax, yKnaaky 1 cBapky ¢ HepaspyLlatoLWwmuM KOHTPONEM CBapHbIX LUBOB TEMMOMNPOBOAOB crieayeT Npou3BOAUTb
no CHwl 3.05.03.

6.13 M30nsaumMst HECOOCHbIX CTBIKOBbIX COEAMHEHWUI CTanbHbIX TPY6 (cBbiwe 2°30°) NPON3BOAMTCS B 3aBOACKMX YCMOBUSAX
Mo COrNacoBaHWO C MPOEKTHbIMA W 3KCNnyaTupylowumMn opraHmsaumsamu. [pu 3TOM NpUMEHseTcs Tun  CTbIKa,
aHanorvyHbIN UCNoNbL3yeMoMy Ha JaHHOW Tpacce.

6.14 I'Iepep, MOHTa>XOM Yy4acCTKa pr6or|posop,a npoBOANTCA NpoBepKa COCTOAHUA U30oNAUMN U  LUEJTOCTHOCTU
CUrHalibHbIX MPOBOAOB CUCTEMbI O,D,K N oTAEeNbHbIX 3NIEMEHTOB.

6.15 Onga npoBepKU COCTOAHUA n3onaunm U LUenoCTHOCTU NMPOBOAHUKOB 3N1IeMEHTOB, noanexauwnx MOHTaXy Ha Tpacce,
a Takxe npu pa60Tax Nno n3onAuUnn CTblIKOB AOJTKHbI MPUMEHATLCA BbICOKOBOJ1bTHbIE TECTEPDI.

6.16 lNpoBepka mM3onsAUMM OOMKHa npousBoauTbes HanpsbkeHnem 500 B. Ecnu umsonsauusa cyxasi, npubop [ormkeH
nokasblBaTb "GeckoHevHocTb" nnu BennynHy >2000 MOM. [Jonyckaemoe COnpoTUMBEHWE U30MALUMM SeMeHTa AOMKHO
ObITb He MeHee 10 MOMm Ha 1 aneMeHT.

6.17 [na moHTaxa Tpy6bl M hbacoHHble AeTanu pacnonaratoT Ha GpoBKe TpaHLIen Ha BpeMeHHbIX onopax (CTUPOOoBbIX
61okax, MeLlKaxX C MEeCKOM U T.M.).

6.18 Bce anemeHTbl noABepratT TWaTeNbHOMY OCMOTPY C LieNbio 06HapyXeHUst TPELLUH, CKOMOB, ry0oKMX Haape3oB
nonuaTuneHoBon o6onoyku. MNpu obHapyxeHUn Hagpe3oB 1 TpewmH obonoyku gnvHon 6onee 300 mm n rnybuHon 6onee
1/3 TONWMHbLI CTeHKM wu3genus oTbpakoBbiBaloT. Menkue pedekTbl M MPOKONbl 3a4enblBalOTCA Ha MecTe MyTeMm
SKCTPY3MOHHOW CBapKu Unv gpyrum cnocobom.

6.19 MoHTax TennonpoBOAOB OOIMKEH MPOWM3BOAMTLCSA MPU MOSIOXUTENBHOW TemnepaType HapyXHoro sosgyxa. [pu
TemnepaTtypax Bo3gyxa HWxe Hyns Heobxoammo npuberaTb K cneumanbHblM Mepam, yKasdaHHbIM B pekoMeHOaumsix
3aBoga - msrotoButena Tpyb. Npu TemnepaTypax Hapy>XHOro Bo3gyxa Hwke MuHyc 15 °C nepemelyeHne u MOHTax
TpyOONpPOBOAOB Ha OTKPLITOM BO34yXe HE PEKOMEHYHOTCA.

MoHTaxHble n CBapoO4Hbie pa6OTbI npu TeMmnepartypax Hapy>HOro so3gyxa Hmxe MMUHyC 10 °C gomxHsbl npon3BoanNTbCA
B crneuuanbHbIX kabuHax, B KOTOPbIX TeMNepaTypa BO34yxXa B 30HE CBAPKN AOJTKHA NogaepXnBaTtbCA HE HMXe 0 °C.

6.20 CBapka npon3BoaMTCs Nocre yknaaku Tpy6 B TpaHwweto. [lonyckaeTcs cBapuBaTth TpyObl Ha GpoBKe TpaHLLEeW.

6.21 [ns npeaBapuTenbHOrO HarpeBa CrasibHbIX TPyO MO Tpacce TensioBbIX CETEN criedayeT UCMNOoNb30oBaTh CETEBYH
BOAY, BO3AYLUHbIE Kanopudepbl Unn BoAsiHbIE MOAOrpeBaTENM.

Mpu NnpoBeaeHUn cBapoYHbIX paboT Ha TennonpoBodax Heobxoanmo:



- VUCKMIOUYUTb BEPOSATHOCTb HarpeBa MEeHOMNoNMypeTaHOBOM M30MsLMM 40 TemnepaTypbl cBbilwe 175 °C Bo m3bexaHue
obpasoBaHusi Ha paboyeM MecTe TOKCUYHbBIX BbIOPOCOB;

- TUWATENbHO OYUCTUTL Mepend CBapKOW MOBEPXHOCTU HEW3OMNUPOBAHHbLIX KOHLIOB TEnnonpoBOAOB OT OCTaTKoB
neHononuypeTaHa;

- yoanuTtb C rpyHTa Ha paboyem MecTe cBapLuMKa OCTaTKu NeHomnonMypeTaHa.
KoHKpeTHbIn MeTo HarpeBa Tennonposoaa crieayet onpeaenuts B [NOC n MNI1P.

6.22 o OKOHYaHUW M30NALMM CTLIKOB MO BCEW ANUHE pr60npoaop,a npon3BognTcA 3aKMYUTENbHbIN KOHTPOJ1b
LEJTOCTHOCTU CUTHallbHbIX MPOBOAOB 1N CONPOTUBIEHNA N30/1ALUN C NOMOLLBbO MEeroMmmeTpa.

6.23 TenmoBas wu30nsUMSA  TEMSIONPOBOAOB B  Kamepax BbIMOMHAETCH  MUHEparioBaTHbIMU  M3AENUAMY,
NeHornonnypeTaHoBbIMW CKOPITynamn (CerMmeHTamm) ¢ NOATrOHKOM UX Mo MecTy NBo HanbINeHMEM NeHOMNoNnypeTaHa.

6.24 He ponyckaetca yCTPOMCTBO CTbIKOB TEMMONPOBOAOB B MEeCTax Mpoxoda UX 4yepe3 CTeHbl TENNoUKaLMOHHbIX
Kamep, NoABanoB, a Takke B npeaenax KOHCTPYKUMM CONnpsikeHns 6eckaHanbHbIX Y4aCTKOB C KaHanNbHbIMK yYacTKamu.

B atnx mectax Ha TennonpoBsoaax AO0JNKHa ObITb HeHapyLleHHasa 3aBO4CKaA n3onaumsa.

6.25 PacctosiHMe OT cTblika TpyGonpoBoda A0 HApYXXHOW MOBEPXHOCTU Kamepbl UMW A0 KOHCTPYKUMM COMPSHKEHUS
KaHanbHoro u 6eckaHasnbHOro y4acTkoB AOIMKHO ObiTb HEE MeHee 2 M.

6.26 MoHTaxx COOpHbLIX 3NIEMEHTOB [APEHaXHbIX KOMoAueB MPOM3BOAUTCSA MOCHE WMHCTPYMEHTANbHOM MPOBEPKU
OCHOBaHUS 13 Necka, WebHs No cTeneHn ynioTHEHUS UM NPOYHOCTY Tollero 6eToHa nNog KOHCTPYKLMU KONOALEB.

6.27 3anopHas apmaTypa ﬂy=300 MM B 3aBMCUMMOCTU OT €€ KOHCTPYKUMU WU HEeOOXOAMMOCTU MEepUOAMYECKOro

06CnyXrBaHUA OOIDKHA YCTaHaBNMBATLCH HENOCPEACTBEHHO B IPYHTE C BbIBOAOM Mo "koBep" YANWHUTENEN LUTOKOB
3anopHon apmaTypsbl. [lonyckaeTcs ycTaHOBKa 3aMopHON apMaTypbl B Kamepax, a Takke B KONOALAaX MESKOro 3arnoxeHus.

6.28 lpyv aBTOPCKOM W TEXHMYECKOM HaA30pe 3a CTpouTenbcTBOM 6GeckaHarbHOW NPOKNagky W30NMPOBaHHbLIX
TpybonpoBogoB HeOOX0AMMO obpallaTe BHUMAHKE:

- Ha Ka4yecTBO MNocTaBnseMbIX 3aBo4oM Tpy6 1 getanen;

- Ha Ka4YeCTBEHHYIO cBapKy Tpy6 1 3aderKy CTbIKOB;

- Ha NPaBUJIbHYH HACTPOWMKY M YCTAHOBKY MYCKOBbIX KOMMEHCATOPOB;
- Ha TeMnepaTypy NpeaBapuTENnbHOIo HarpeBsa;

- Ha CXaTnme CTapToBOro KoMmneHcaTtopa Mno MeTKaM Ha Kopnyce KOoMneHcaTtopa B COOTBETCTBUU C MPOEKTHbIMU
OaHHbIMW.

6.29 OcyLiecTBneHe aBTOPCKOIO U TEXHUYECKOro Haa3opa He CHUMAaEeT OTBETCTBEHHOCTM CO CTPOUTENbHO-MOHTaXKHbIX
opraHuMsauUuMii U 3aKasyMKka 3a KayeCTBO CTPOUTENbHO-MOHTaXHbIX pPaBoT U UX COOTBETCTBUE MNPOEKTHO-CMETHOM
JAOKYMEeHTaLuu.

6.30 Cbopka, onpeccoBKa 1 U3oNALNA COeaMHEHUS OOIMKHbI MPON3BOANTLCSA B OAMH U TOT e AeHb. Crnecapb-cOopLUmK
OOMMKEH HAHEeCTU Ha coeaUHEHME MapKepPOM CBOE Knenmo.
Tennormapounsonsiuusi CTbIKOB

6.31 PaboTbl No uM30MsiIUMM CTbIKOB cneanyet npou3sBoguTb MO  cneunanbHbIM  TEXHOJNONMYECKUM  UHCTPYKUUAM
npon3sBogunTend pr6OHDOBOD,OB WNN CTbIKOBbIX COEANHEHUIA.

6.32 Tennousonauus CBapHbIX CTbIKOB Ha TpacCce W 3acblilnka TeN0onpoBoaAoB MNeCcKoM Mnpoun3BoaATCA rMocne
rmapaBiM4EeCcKoro UCnbITaHUA I3TOro y4dacCTka Ha MNPOYHOCTb W MJIOTHOCTb WU 100%-ro KOHTPOJ14 HepaspywakLwnm
MEeTOoOO0M, a TaKXe Mnocrie NoBTOPHOIro 3amMepa COonpoTUBIIEHNA U30NALMN MO KaXXOOMY 3J1IEMEHTY. PaboTbl no nsonsaumm



CTbIKOB BbIMOSHAOTCSA MO 3asiBKe 3aKasyvka OpraHu3auusiMy, UMeLWMU FIMLEH3NI0 Ha MPOKIAaAKy TENsoBbIX ceTen unm
cepTudUKaT Ha NPOU3BOACTBO 3TUX paboT.

6.33 [Jo yctponcTtBa usonAumm Mpu OTCYTCTBMM Ha KOHLAX CBapuBaemblx TpyO 3aBOACKOro aHTUKOPPO3MOHHOIO
NOKPbITUA HEOBXOANMO BbINONHUTL cneaytowmne paboThbi:

- O4YNCTUTb NOBEPXHOCTb CTbIKOBOro CoeaAnHeHnA (HeM30ﬂMDOBaHHbIe KOHLUbI pr6) OT I'PA3N, pXXaB4YnHbI, OKaJTNHbI;
- NPOCYLWNTb rasoBou ropenKoﬁ, 3alnTmB TOpLUbl N301ALUNN;

- HAHeCTM Ha CTblK AHTUKOPPO3WOHHYID MAaCTUKy (B Ccry4yae TennousonsuMu CcTblika C NOMyLUUNMHAPaMU WMu
cerMeHTamm).

6.34 [Ina coegnHeHWsa U30NMpPoBaHHbIX TPYO M PaCOHHBLIX U3AENUn MOTYT NPUMEHATLCSH CBAPHbIE KOHCTPYKLUMU CTbiKa
"cBapka-3anueka" MMM KOHCTPYKUMWU CTblKa C MaCTUYHOM repmeTusaumen 3a30poB Mexay BHYTPEHHEN MOBEPXHOCTbHO
MydTbl M NONNITUNEHOBLIMKU OBOMOYKaMU TENMON30NMPOBaHHbIX Tpyb "repmeTusaums-zanueka”. Cxema KOHCTPyKUUK
rmapoTensnon3onsaumMm CTbIKOB NpMBeaeHa Ha pUCyHke 2.

6)

a - "cBapka-3anueka"; 6 - "repmeTum3auuns-3anveka”

1 - cTanbHas Tpyba; 2 - cBapHoM WOB; 3 - nonuaTuneHosasi obonodyka; 4 - nposog cuctemol OLK; 5 - cBapka
(NeHToYHBIM HarpeBaTeneM, IKCTPY3NOHHas 1 Np.); 6 - MydTa TepMoycagoyHas NonMaTUreHoBasa unm mydgTa ¢
TEPMOYCaXKUBAKOLLMMUCS KOHLAMWU; 7 - BBAPEHHbIE MPOBKM M3 NONMaTuneHa; 8 - neHononuypeTaH; 9 - repmeTuk;

10 - MaHXeT U3 TEPMOYCaXKMBAIOLLLErOCsl NONNITUIEHA

PucyHok 2 - KOHCTpYKLUMU rMapoTENnon3onsaumnmn cTolka

6.35 BoamoxHo NnpuUMeHeHne KOHCTPYKUMN CTbIKOB C WUCMNOJNIb3OBaHMEM MeTalNiIM4eCKoro KoXyxa C npoaosfibHbIM



pa3pe3om 1 NocreayoLwei 3aWmnTon TepMoycagoyHbIMU MydTamu (MOMOTHAMM) U3 CLUMTOFO NONMITUIEHA.

6.36 [na coeguHeHWst U30NMPOBaHHbIX TPyOOMpPOBOOOB M (DACOHHBIX M3AENWA BO3MOXHO MPUMEHEHUEe JpYyrnx
KOHCTPYKLWI CTbIKOB, 0BecneunBatoLmx repMmeTuYHOCTb.

6.37 [llepen cBapkoW CTapTOBbIX, OCEBbIX WU CUMNbGOHHBLIX KOMMEHCATOPOB Ha MOMMATUIEHOBYIO 060M0OYKY
TennonpoBOAOB AOMKHbI ObITb HaAETbl Hepa3pe3Hble TePMOYCcaao4Hble MydThl.

6.38 lMpu 3anmBKe CTbika TENNOM3OMSALMOHHBIN CON Ha Topuax Tpyb yaanseTcs Ha rmybuHy oT 2 0o 5 cm.

6.39 TexHonormmM u3OMSIUMU CTBIKOB OCHOBHbIX TWUMOB NpuBEAEHbl B TMpUNoXeHnn E 1M cOOTBETCTBYIOLLUMX
pekoMeHaaUmMsaAX opraHnsaLUuii-npousBoauTenei.

6.40 3anuBky cmecu crnegyeT Npou3BOAUTbL U3 MHBEHTAPHbIX MAKETOB Uiv GansioHOB MU C MOMOLLbIO NEpPeaBMKHbLIX
3anMBOYHbIX MaLUWH. TemnepaTypa KOMMNOHEHTOB A0JKHA 6bITb HE MeHee 18 °C.

ﬂ,OI‘IyCKaeTCﬂ ncnonb3oBaHMe 3arMBkM CMecu neHononunypetaHa BPYYHYHO M3 €MKOCTU C NpUrotoBrieHMeEM CMecu
KOMMOHEHTOB B €MKOCTU Ha Tpacce. KOMMOHEHTbI A0MKHbI MNOCTaBNATLCST B FOTOBOM ona npuMeHeHua Buae.
I'Iepemeu.lvlsaHVle CMeCHK BPY4HYHIO 3anpeLljaeTca.

NMpaBuna MoHTaxa u NpueMku B akcnnyaTtauuo cuctembl OOK

6.41 MoHTax cuctembl O[K pormkeH NpoBOAUTBCA B COOTBETCTBUM C MPOEKTHOM CXEeMOW, COrfacoBaHHOW C
3KCNIyaTupytoLen opraHnsauuen.

6.42 OnpepeneHne Mecta HeucnpaBHocTuM cuctembl OJK (yBnaxHeHue wnuM obpblB CUTHaNbLHOro MNPOBOOHMKA)
OCYLLECTBMSETCH NOKaToOPOM NOBPEXAEHUN, NPeACcTaBnsoLWmMM co60n NMMYNbCHBIN pednekTomeTp.

6.43 JlokaTop NnoBpexXaeHuI:

- pgomkeH obecneynmBaTtb BO3MOXHOCTb onpegeneHna Buga MU MecCT ,D,Ed)eKTOB NOorpeLwHoOCTb0 He oonee 1%
VI3MepF|eMOIZ AONWHBbI CUTHaIbHOro NPoOBOAHUKA,

- UMeTb AanbHOCTb namepeHuin He meHee 3000 wm;

- ONS perncrpaumm pesynbTaToB W3MEPEHUN LOIMKEH WMETb BHYTPEHHIO namsaTb, 0O0beM KOTOPOW MNO3BOMsiET
3anucbiBatb M XpaHuUTb He MeHee 20 pecpbrnekTorpamm, a Takke WMETb BO3MOXHOCTb obmeHa wHdopmauuen c
nepcoHarnbHbIM KOMMbOTEPOM. [JonyckaeTcs UCnonb3oBaTh peNeKTOMETP C NOPTAaTUBHLIM NevaTaroLmnm YCTPOUCTBOM.

6.44 Tpu m3onAUMM CTbIKOB CUrHasbHble MPOBOAHWKN CMEXHbIX 3MEeMeHTOB TpybonpoBoAOB AOMXHbI COEOUHATHCS
NMOCPEACTBOM OOXUMHBIX MydT C MOCnenylLwen nNponankon MecTta COeaMHEHUs NPOBOAHMKOB. [lanka [ormkHa
BbIMOSHATLCA C UCMONb30BaHNEM HEAKTUBHBLIX OSIHOCOB.

6.45 Bce OokoBble OTBETBIIEHUS OT mMarncrtparibHoro pr60I'IpOBOD,a OOJDKHbI BKIO4YaTbCA B pa3pblB  OCHOBHOIO
CUrHaribHOro NpoBoAHUKa MarucTpasnbHOro prGOHpOBOD,a.

TpaH3WUTHbIA CUrHAMBHBIN NPOBOAHUK AOMKEH NPOXOAMTE TONBKO B MarnctpansHoMm TpyGonposoae.

6.46 B TOYKax KOHTpONs coefuHuTENbHble Kabenu [OMmKHbI NPUCOEOUHATBCS K CUrHamnbHbIM MPOBOOHUKAM 4epes3
repMmeTnyHble kKaberbHble BbIBOAbI.

6.47 KoHcTpyKuMs KabenbHbIX BbIBOLOB AOMKHA obecneymBaTb repMETUYHOCTL B TEHYEHNE BCErO CpoKa CryXobl.
6.48 B TOuykax KOHTpOMS W TpaH3UTax B kamepax W MNofBanax [OMOB B KayeCTBE COEOMHUTENbHLIX kabenen
npumMmensietcs kabene Mmapkn NYM 3x1,5 n NYM 5x1,5 ¢ LBeTOBOV MapKUMpPOBKOM Xurl. B ycnoBusax HU3Kux TemnepaTyp

HeobxoaMMo mncnosnb3oBaTtb kabenb Mapku KIXJ1 3x1,5 unun KIrXJ1 5x1,5.

6.49 CoeguHeHue xun kabenemn B NPOMEXYTOYHbIX TOYKaX KOHTPOMS C CUrHanbHbIMM MPOBOAHWKAMUW B U30NMPOBaHHOM
Tpybe JOIMKHO NPOM3BOAUTBLCA B COOTBETCTBMM CO CIeayoLen LBETOBON MapKNpPOBKOWA:

- CUHWI - OCHOBHOW CUrHarbHbIA NPOBOAHMK, NOYLLUMIA OT AAHHOW TOYKN KOHTPOMS MO HanpaBreHuio K noTpeburento.



- KOPWYHEBBLIA - TPAH3UTHbLIN CUrHanNbHbIA MPOBOAHWK, UOYLLMA OT OAHHOM TOYKM KOHTPOSI MO HanpasBfieHUIO K
notpeburento.

- YepHbI - OCHOBHOW CUrHarbHbIN NPOBOAHMWK, NOYLWWIA OT AaHHOW TOYKU KOHTPONS B HanpasneHuun, NpOTUBONONOXHOM
nogaye TennoHOCUTENS.

- l-IepH0-6eJ'lbIIZ - TpaH3I/ITHbIl71 CUrHanbHbIN NPOBOAHUK, I/ID,yLLI,I/IIZ OT [AaHHOM TOYKM KOHTPOMA B HanpaBJlieHUN,
NMPOTUBOMNOJIOXKHOM Nnogavye TenyfioHoCUTenN4.

- XXeNnTO-3€eNeHbIN - KOHTaKT Ha cTanbHOW TpybonpoBoa ("3asemneHne").

6.50 KoHTaKT >enTo-3eneHomn Xunbl CO CTanbHbIM TPyOONpPOBOOOM AOMMKEH 0DecneunBaTbCsa C NMOMOLLBIO pa3beMHOro
pe3bb0oBOro coeguHeHus (raka ¢ wanbowm Ha 60NT, NPUBAPEHHbIN K CTarnbHOMY Tpybonposoay).

6.51 CoegnHuTenbHble Kabenu TpybonpoBOAOB AOMKHbLI UMETb MapKMpOBKK, NOEHTUMMLMPYIOWME COOTBETCTBYOLINE
TpyObI 1 kKabenw.

6.52 TllogknioyeHne coeauHUTENbHbIX Kabenern K TepMuHanam B To4vkax KOHTPOMS [OOMMKHO BhIMNOMHATLCA B
COOTBETCTBMM C LBETOBOWN MapKMPOBKOW W COOTBETCTBYHLLEW WMHCTPYKUMEN, 00S3aTENbHO Npuiaraemon K Kakgomy
TepMuHany.

6.53 MoHTaXxHble TepMUHarbl, yCTaHaBMMBaeMble B TOYKaX KOHTPOIMHA, JOJPKHbI COOTBETCTBOBATb KMaccy 3alluTbl He
Hwke |IP 54. TepmuHanel, ycTaHaBNMBaeMble B MECTaxX C NMOBbILUEHHOW BNAXHOCTLIO (TEMMOBLIE KaMepbl, NoABarbl JOMOB
C Yrpo30u 3aTONMNeHnst), OOIMKHbI UMETb Kracc 3awmTbl He meHee [P 65.

6.54 Ha TepmuHanax gomxHbl ObITb 3aKpenneHbl antoMUHNEBLIE BUPKN C MapKUPOBKOW, onpedenstoLen HanpasneHne
n3mMepeHun.

6.55 lNpy HeobxoouMOCTM YCTaHOBKM B TOYKax KOHTponsi kabena anvHon Gonee 10 M cnegyeT ycTaHaBnuBaTb
OONONHUTENBLHLIA TePMUHAr.

6.56 MoHTax CTauMOHapHbIX OEeTEKTOPOB I'IOBpG)K,ELGHVIVI OOJDKeH BbINOJIHATLCA B COOTBETCTBUU C VIHCprKLJ,I/IGVI no
SKCnyatauun.

6.57 Mo okoH4aHMM MoHTaxa cuctembl OLIK gomkHO npoBoANTLCS 06CneaoBaHne, BKITKOYatOLLEE:

- U3MEpPEHNE COMPOTUBIEHUS U3OMSLNN KXKAOTO CUTHANBHOTO NMPOBOAHMKAE;

- U3MepeHne ConpoTUBIEHUS Lienn (NeTnn) CUrHanbHbIX NMPOBOAHUKOB;

- U3MEpPEHNE AJTMHbI CUTHAMbHbIX MPOBOAHWNKOB U AJTMH COEANHUTENBHbIX kabener Bo BCeX TOYKax KOHTPOIS;

- n3mepeHne pedrekTorpaMmm curHasbHbIX NPOBOAHMKOB.

Bce pesynbTaThl U3MEHEHWUI BHOCATCA B akT o6cnefoBaHus (npunoxexume X).

6.58 Cucrema OIK cuntaetca paboTocrnocoOHOM, €ecnn COMpPOTMBIIEHUE U30NAUMM  MEXOY CUrHanbHbIMU
NPOBOAHMKaAMM U cTanbHbIM TpybonpoBogom He Hmke 1 MOwm Ha 300 m TennoTtpacchl. [na TpybonpoBogoB ¢ OJfIMHON,
OTHMHGFOU.LGVICH oT yKa3aHHOl7I, aonyctuMmoe 3HadeHne conpoTueieHna n3onaumm n3aMeHAeTca O6paTHO nponopunoHanbHO

AnvHe Tpybonposoaa.

6.59 [1ns onepaTuMBHOro BbisiBNeHUs HeucnpaBHocTen cuctem O[K Heobxoanmo obecneunTb perynsipHbIi KOHTPOSb
COCTOSIHMSA CUCTEMbI (HE pexe 2 pa3 B MecsL).

6.60 Mpu oGHapyxeHun HeucnpaBHocTh cucTeMbl OJK (06pbiB MNK yBRaXHeHUe) HEOOXOAMMO MPOBEPUTL Hanuume u
NpaBUbHOCTb MOAKIIOMEHUS 3arnylek U nepemMbldek TepMUMHamNoB BO BCEX TOYKax KOHTPOIIs, MOCIe 4Yero NnpoBecTy
MOBTOPHbIE U3MEPEHMSI.

6.61 MNpun noaTeepxxgeHun HeucnpasHocTen cuctem OLK Tennotpacc, HaxogAWMXCS Ha rapaHTUAHOM O6CNyXMBaHUK
CTPOUTENbBbHOW  OpraHu3auum (opraHmsaumm, OCYLLUECTBMSKLWEN MOHTaX, Hanagky w cgady cuctembl  O[K),
aKcnnyaTupyrwuwlaa opraHnsauna yeBeaomMndeT O XapakKtepe HeucnpaBHOCTU CTPOUTENbHYHK OpraHu3auuio, KoTopad



nNpoBOAUT ONpeAerieHne Mecta HeMCnpPaBHOCTY.

6.62 Bce nM3aMeHeHMsa B OOKYMEHTaUUM M B KOHCTPYKUMM TpybornpoBoda, BHOCUMbIE B MEPUOL rapaHTUIAHOIO Cpoka
aKkcnnyaTauum, OOMKHbI OblTb COrfacoBaHbl C MOCTaBLUMKOM W30MMPOBaHHbIX TPyOONpPOBOAOB C LEMbH COXPaHEHWUs
rapaHTui Ha JaHHbI TPYOONpPOBOA.

TexHoONorns peMoHTHbIX paboT

6.63 lNpyM mexaHn4YeckoM MOBPEXAEHUM MOMMITUIIEHOBOW OBOMNOYKM Tenmousonsauum Ha rnyouHy He Gonee 20%
TOMWMHBbI CTEHKM OOOMOYKM MECTO MOBPEXAEHMs criegyeT OYMCTUTb OT Tpsidn, MblK, Macen u np. U HanoXutb
TEPMOYCaA04HY0 NEHTY (C NOACNOEM repMeTHKa) C NOCNeayoLMM ee HarpeBoM.

6.64 lNpn HECKBO3HOM MOBPEXAEHMM MONMNATUNEHOBOM 060MNOYKM Tennounsonauum TpyoonpoBoAoB (Hagpes, rnybokas
pucka u T.4.) N NpuM NPOKONe MOoBpeXAaeHue crnedyet packpblTb Nog yriom 45°, 06e3xumputb aueToHOM M 3aBapuTb
3KCTPY3NOHHOM CBapPKOW.

6.65 [lNpn MexaHnyeckom noKanbHOM MOBpPEXAeHUM u3onauum Tpyd Ha yyacTke anuHon He 6Gonee 400 mm
NMOBPEXAEHHYIO TEMMON3ONSALMI0O CO CTanbHOW TpyObl cnegyeT yaanutb Ha ydactke 400-420 mm, obGecneymB OTpesky
Tennou3onsauMm nepneHamKynsapHo ocu Tpybonposoaa.

CHATME Tennou3onsauUMOHHOIO CIosi criefyeT Mpou3BoaUTb Takmm 0Opas3oMm, 4YTOObl HE MOBPEAMTb MPOBOJIOYHBIE
NpoBOAHMKN-uHAMKaTopbl cuctembl OMK. Tlocrme aToro cnegyeT BbINOAHWTE  MMOPOU3ONALMOHHOE  MOKPbITUE
MOBPEXAEHHOrO yyacTka.

6.66 Npw noBpexxaeHUn TeNon3onsaLUmMm TENTONPOBOAOB Ha y4YacTKe NPOTsKEeHHOCTbIo bonee 420 mm (go 3 m) cnepyet
MCMonb30BaTb MOMMITUMNEHOBYKD ODOMOYKY TaKoOro e AuameTpa, 4Y4TO WM TEennonpoBoda, pas3pesaHHyl BAOMb MO
obpasyloLlen nepeq ee HageBaHWEM Ha CTarnbHyo TpyOy.

6.67 MNpw noBpexgeHnn n3onauum Ha yvacTtke TennonpoBoaa bonee 3 M yyacTok TennonpoBoa creayeT NofiHOCTbIo
Bblpe3aTb M Ha ero MecTo yCTaHOBUTb HOBLIN OTPe30K Tpybbl ¢ Tennousonsumen na MY B nonuatuneHoBon o6onouke.

7 UCNbITAHUA TENNOMNPOBOOOB

7.1 TMpn npoBegeHnn WCMbITAHUI TEMSIOBbLIX CeTen cnegyeTt cobnogate TpeboBanusa CHwull 3.05.03, [Mpasun
ycTponcTBa 1 6e3onacHom akcnnyataumm TpybonpoBoAoB napa u ropsden sogsl [2], MNMpaBun TexHukn 6e3onacHoCTM npu
aKcnnyaTaumm TennoMexaHn4yeckoro obopyaoBaHns aneKTpMYeCcKUX CTaHUMm 1 TeNNoBbIX ceTen [3].

JomxHbl 6bITb NPOBeAEHbI CriegyroLme ucnoiTaHns TpybonpoBoaos.:

- MPOBepPKa YNCTOTbI TPYOONPOBOAHOW CUCTEMBI;

- NpegBapuTerbHble MAPaBNNYECKNE UCNBITAHWUSI HA MPOYHOCTb;

- UCMbITAHMS CTbIKOB u3onauum Tpyo;

- UcnbiTaHus curHanbHon cuctembl OLK;

- rmapasimnyeckme UcnbiTaHnAa Ha NPOYHOCTb U NNIOTHOCTb TEN10NPOBOAOB.

7.2 [o, BO BpemMsA U Mnocrie OKOH4YaHuA MOHTaXa cnenyet Bu3yalibHO yOOCTOBEPUTLCA, YTO BHYTPEHHAA NMOBEPXHOCTb
pr6 n CbaCOHHbIX n3genumn Cyxad, 4Yncrtaa n cBoboaHa oT WHOPOOHbIX TEI.

7.3 lNocne oKOH4YaHMSE MOHTaXxa pr6 cnenyet NnpoBeCT NPOMbIBKY CUCTEMbI BOOOMN.

7.4 Ecnu TennonpoBoAbl HEMeONeHHO He BBOAATCA B OKCMyaTauuio, TO CUCTeMY B LENOM PEeKoMeHOyeTcst
3aKOHCepBMPOBaTh.

7.5 MNpoBepka kavyecTBa CBapHbIX COeANHEHMIN NPOM3BOANTCS B COOTBETCTBUM C MHCTPYKUMAMWU NPOU3BOAMTENS TPyO m
aCOHHbIX U3genun.



7.6 MNpoBepKy Ha NIIOTHOCTb CBapHbIX CTHIKOB PEKOMEHAYETCS NPOBOANTL MO yYacTKaMm.

7.7 Tpuemka cuctem OK gormkHa ocyLeCTBRATLCA NPEeACTaBUTENSMU CTPOUTENBbHOM OpraHusauun u opraHu3aumu,
NPOM3BOAMBLLEN MOHTaX M Hanagky cuctembl O[K, COBMEeCTHO C NpeAcTaBUTENAMM SKCMyaTUPYoLLEN opraHnsauumn.

7.8 Tpn nprvemke B akcnnyaTaumio cuctembl OLK akcnnyaTupylollen opraHusaumMm foikHa ObiTb nNpegocTaereHa
cneayowasa AokyMeHTaums n obopyaoBaHue:

- CXema [OUCTaHLMOHHOIO KOHTPOSSi COCTOsIHMS TpyGonpoBoda C 3anofiHeHHoW Tabnvuer AnuH TpyGonpoBoga Mo
yyacTkam (nogatoLumii u obpaTHbI TpyGonpoBodbl MO NPOEKTHONM cXxeMe TPyOOMNpoBOAOB U MO CXEME CTbIKOB);

- CXeMa CTbIKOB;

- NpnbOpPbLI KOHTPOIS (AETEKTOpbl NMOBPEXAEHWI, NIOKATOPbl U T.M.) C KOMMJEKTYOLWMMA 1M3genmsiMm (ecnm ecTtb) u ¢
TEeXHUYECKON ﬂOKyMeHTaLlMGVI Nno X aKcnnyaTtaunm - cornacHo NnpoeKTy.

7.9 B npucytcTBuM npenctaBuTENEN 3KCMMyaTUPYOLWEN opraHu3aummu, CTPOUTENbBHON OpraHu3aumMm M opraHu3aumu,
nNpon3BOAMBLLEN MOHTaX M Hanagky cuctembl O[K, npoBoasTcs:

- KAMepeHne oMmn4eCcKoro conpoTmeiieHnda CurHanbHbIX NPOBOAHNKOB;
- UI3MepeHne ConpoTmnBIieHNA N30NALNN MeXOY CUrHalibHbIMU MPOBOOHUKAMU U pr60l7|;

- 3anucb pedrieKTorpaMm yyacTka TEMNoceTH C MCMOoSb30BaHWEM MMIYbCHOMO pedhriekToMeTpa ANs UCMoNb30BaHus B
KayecTBe 3TarOHHOro Npu 3KCryaTauum;

- nposepka paboTOCNOCOBHOCTUN KOHTPOSbHbLIX NPMOOPOB (JTOKAaTOPOB, AETEKTOPOB), NepegaBaeMbIX B KChnyaTaumio
ANs AaHHOro 3akasa.

7.10 Bce paHHble |/|3mepeHm7| N ncxogHas I/IHCbOpMaLI,VIﬂ 3aHocATCA B akT obcnegoBaHWUsi CUCTEMbI onepaTtnBHOIo
ONCTaHUMOHHOIoO KOHTPOJA TennoTpaccehl (rlpm'|0>|<eH|/|e )K)

7.11 TeI'IJ'IOI'IpOBOD,bI OOJKHbI - nmoaBepratbCA npenBapuTeribHoOMy W OKOHYaTesibHOMY ruapaBiiud4eCcKoMy  UIKn
nHeBMaTU4eCKoMy UCNbITAaHUIO HAa NPOYHOCTb U MJIOTHOCTb.

7.12 TpepBapuTenbHble UCMbITaHUA crnedyeT BbIMOMHATb, Kak nNpaBuno, rugpaenuyeckum crnocodom (CHwull 3.05.03).
[nsa rmgpaBnnMyeckoro NCnbiTaHUS NPUMEHSETCA Boaa ¢ Temnepatypon He Huxke +5 °C u He Bbiwe +40 °C. TemnepaTypa
HapY>XHOro BO3dyxa Mnpu 39TOM [JOKHA ObiTb NoNoXuTtenoHoW. Kaxabli ucnbiTaTenbHbIA  Y4aCTOK repMeTUYeCKU
3aBapuBaeTcsl C ABYX CTOPOH 3arfywkamu. Mcnonb3oBaHue Onst aTUX Lernein 3anopHonM apMaTypbl U MOAKIOYEHME K
OEWCTBYIOLLMM TEMIOBLIM CETAM He [onyckalTcs. McnbiTaHus MOXHO MPOBOAWTL MpPUM He3aBapeHHbIX CTapTOBbIX
KOMMeHcaTopax.

7.13 OkoHYaTenbHble WUCMNbITaHUS npoBOAATCA MNOcCse 3aBeplleHnda CTPOUTESIbHO-MOHTaXHbIX pa60T M YCTaHOBKMU

3arnopHoi apmaTypbl, 3aBapKy CTapTOBbIX KOMMEHCaTOPOB, YCTAHOBKM CUITbPOHHLIX M OPYrMX KOMMNEHCATOPOB, KpaHOB
ANs BO3OYLIHMKOB, 3aABWXEK A5 CMYCKHUKOB NpubopoB cuctembl OLK 1 apyroro o6opynoBaHus.

8 MPUEMKA B IKCMNIYATALMUIO

8.1 Tlpuemka B aKcnnyaTauumilo 3aKOHYEHHbIX CTPOMTENbLCTBOM TEMMOBbLIX CETeW [[OIPKHA MpPOU3BOAUTLCA MO
OENCTBYIOLLMM HOPMATUBHBIM JOKYMEHTaM.

8.2 B coctaB ﬂpl/IeMOLIHOIZ KOMUCCUM crnenyeT BKr4YaTb npeacraButTend FlpoeKTHOIZ opraHusauun.

8.3 [lononHuTenbHOo K 06H38TeﬂbHOMy nepeyHo akToB NMpPUEeMKKN TErJioBbIX ceTen B 3KCcnyatTauynko KOMUCCUMN OOJIKHbI
ObITb npeacrasiieHbl cneanyowme JOKYMEHTbI:

- aKT Ha (MKcaLMIo CTapTOBbIX KOMMEHCaTOPOB;

- aKT npuemMku (NacnopT) CTApTOBbIX WM OCEBbIX CUMb(OHHBLIX KOMMEHCATOPOB MPeAnpUATUEM-U3TOTOBUTENEM C



NPUNOXEHNEM Pe3yNbTaToB NPUEMOCAATOUHBIX UCMbITAHWN;
- akT npuemkn cuctemobl OLK yBnaxHeHus nsonaumm (npunoxenue X);

- aKT npegBapuTeNnbHOro HarpeBa yvacTka TensioBOM CeTM, Ha KOTOPOM YCTaHOBIMIEHbl CTApTOBbIE KOMMEHCATOPbI, C
ykasaHvuem TemnepaTtypbl HarpeBa 1 TeMmnepaTypbl HApy>XHOro BO34yxa B Nepuop Harpesa.

9 TPEBOBAHUA BE3OMNACHOCTU

9.1 Hacroswum pasgenom ycTaHaBnvBaroTcs TpeboBaHuWs 6e30MacHOCTW, OnpedeneHHble  creunduyeckumm
CBOWCTBaMU MaTepuarioB Tennonsonauum Tpyb n pacoHHbIX u3genuin, geTanen u aneMeHToB, MeTogamy NpousBoacTBa
MOHTa)HbIX paboT.

9.2 K pabotam no ycTponcTBy TennoBbIX ceTen n3 Tpyb ¢ Tennousonaumen n3 neHononuypeTtaHa B NOMMITUNEHOBON
obornoyke ponyckaloTca nuua, gocturwme 18 net, npowedwve MeOULUHCKOE OCBUAETENbCTBOBaHWE, cneuuarnbHoe
00yyeHune, BBOOHbIN MHCTPYKTaX U MHCTPYKTaX Ha paboyem MecTe no TexHuke 6e3onacHoCTy.

9.3 lNpwn xpaHeHUn TENNON30NALNOHHBIX TPYD, DaCOHHbLIX U3OENUi, feTanen U AaNIeMEeHTOB Ha OObEKTEe CTPOMTENbLCTBA
M Ha MeCTe MOHTaxa, Y4uTbiBasi FOPOYECTb MEeHoMonuypetTaHa W MonuaTWNeHa, crepyeT cobnogatb npaBuna
npotuBonoxapHon 6esonacHoctn (TOCT 12.1.004). 3anpeliaeTcda pa3BOAWMTb OrOHb M NMPOBOAUTHL OrHEBble PaboThl B
HenocpeacTBeHHOW 6M3ocTn (He Grivke 2 M) OT MecTa CKNagupoBaHWs M30NUPOBaHHLIX TPyO, XpaHUTb PSAOM C HUMUK
roproYMe 1 NErkoBOCMaMEHSIOLLMECS KUOKOCTH.

9.4 MMpwu 3aropaHuu Tennomsonauun TpyO, (PacoHHbLIX M3genui, getanem u SNeMeHTOB CcriefyeT MCMNosb30oBaTb
00OblYHblE cpencrtBa nNoOXapoTylleHuA, nNpu noXxape B 3aKpbITOM MNOMeELleHUn crneanyeT nofib3oBaTbCA NPOTUBOrasamu
mapkn BK® (TOCT 12.4.121).

Mpy cylwke UNM CBapKe KOHLOB cCTarnbHbIX TPyG, CBOGOAHLIX OT TEMMOU30NAUUM, TOpLbl TEMMouU3oNAUMU crieayet
3alyMLLaTh XEeCTAHbIMU pa3beMHbIMU 3KpaHamMu TonwmHon 0,8-1 MM AN nNpedynpexaeHus BO3ropaHusi oT MrameHu
NponaHoBOW FOPENKM UMK UCKP 3NEKTPOAYroBO CBapKU.

9.5 lMpn Tepmoycaake MONMMITUMNEHOBLIX MydT M MaHXET MriameHeM MPOMaHOBON ropenkm HeobxoauMmo TLlaTernbHO
cneovTb 3a HarpeBoM MydT 1 MaHXeT 1 NMONMATUIIEHOBLIX 0BomnoYek Tpy6, He AoMNycKas NepeXoros NonMaTUIeHa Unmn ero
3aropaHus.

9.6 OTxoapbl NeHononMypeTaHa 1 NoONMaTUIIEHa NpU pe3ke N30NMPOBaHHbIX TPYD MM ocBobOXOEHUN CTanbHbIX TPyO OT
M3onauun OOMmkHbl ObiTb Ccpady nocne OKOH4YaHuA paboder onepauumn cobpaHbl M CKNagupoBaHbl B creumarnbHO
OTBEAEHHOM Ha CTpoMnnoLiagke MecTe Ha pacCToOsHUM He MeHee 2 M OT Tennon3onmMpoBaHHbIX TPy 1 getanen.

9.7 N3onauma Tpy6 n getaneit (BCMEHEHHbIA MEHOMoNMypeTaH U MONWITUIIEH) He B3pbiBOOMAacHa, Mpu OBbIYHbIX
YCMNOBUSAX He BbIAENSAET B OKPYXaloLlyl cpedy TOKCUYHbIX BELLECTB U He OKasbiBaeT Npu HEMOCPELCTBEHHOM KOHTaKTe
BPEAHOro BMUSIHUA Ha opraHvam uenoseka. ObpalleHne c¢ Hel He TpebyeT ocobbix Mep NpPefoCTOPOXHOCTU (Knacc
onacHoctn 4 no FOCT 12.1.007).

9.8 Bce paboTbl MO 3anMBKe CTbIKOB TPYO CMEChbio MeHononumypeTaHa (MPUroToBrieHne CMeCcH, 3arnmBka CMECU B CTbIK)
OOIDKHbI  MPOM3BOAUTLCS B Creuodexae C  NPUMEHEHWEM  WHAMBMAOYyamnbHbIX — CpeacTB  3awmTbl  (KOCTHOM
xnon4yaTtobymaxHbll, cneyobyBb, NepyaTky pe3vHOBbIE, PyKaBuLbl XIIoNn4YaTobyMaxHbIe, OYKM 3aLLUTHBIE).

lMpn 3anuBke CTbIKOB TPybOMNPOBOAOB, MNpOKNadbiBaeMblX B MNPOXOAHbLIX KaHanax (TOHHensx), Heobxoaumo
nonb3oBaTbCs pecnmpaTopom Tuna PY-60M.

9.9 Ha mecTe 3anmBKu CTbIKOB AOMKHbI HAaXOAUTbCSA CpeacTBa Ansa Aerasaumu npumeHsemblx Bewects (5-10%-Hbin
pactBop ammmuaka, 5%-Hbld pacTBOP COMSIHOW KUCMOThI), a Takke anteyka ¢ MeaukameHTamu (1,3%-Hbli pacTBop
noBapeHHown conu, 5%-Hbli pacTBOp GOPHOM KUCMNOThI, 2%-HbIi pacTBOpP NMUTLEBOW COAbl, pacTBop Koda, GuHT, BaTa,
XryT). Heob6xoanmo NOMHUTbL, YTO KOMIMOHEHT CMECH - MONMM3oLMaHaT OTHOCUTCS K SSA0BUTBLIM BELLLEeCTBaM.

9.10 B xofe ycTpoiicTBa 3aLLMTHOrO FPYHTOBOIO CrOS MOA TEMNOM30NMPOBAHHBIM TEMNONPOBOAOM MOCIE OTChIMKA U
TPaMOOBKM Criosi TOMLWMHOM 15 CcM Hag Bepxom TemnyousonsumMu credyeT ykrnaabiBaTb MapKMPOBOYHYIO JIEHTY MO BCeM
ANVHEe Tpacchl TEMOCETH.



10 OXPAHA OKPYXXAIOLLEA CPE[bI

10.1 Mepbl MO oxpaHe OKpyxarLen cpedbl OOMKHbI cooTBeTCTBOBaThb TpeboBaHuam CHul 3.05.03 n HacToswero
pasgena.

10.2 He ponyckaetca 6e3 cornacoBaHUsi C COOTBETCTBYIOLLEN OpraHM3auMen Npou3BOAUTb paspbiTUE TPaHLIEN Ha
paccTosiHUM MeHee 2 M OO CTBOJIOB AEPEBLEB M MeHee 1 M [0 KyCTapHUKOB, MEpeMELLEHNE TPy30B KpaHamMu Ha
paccTtosiHun MeHee 0,5 M OO0 KPOH MnM CTBOJIOB OEPEBLEB; CKnaavpoBaHue Tpyb M OpyrMx MaTepuanoB Ha pacCTOSHUM
MeHee 2 M 10 CTBOJSIOB AepeBbeB 6€3 BPEMEHHLIX OrpaXgaroLmnx Unmn 3aLUTHLIX YCTPONCTB BOKPYT HUX.

10.3 TlpombiBKy TpybONpPOBOO4OB CrieQyeT BbIMOMHATE C MOBTOPHBIM MCMONb30BaHMEM Boabl. CnuvB Bogbl K3
Tpy6onpoBoAOB NOCIe NPOMbIBKM (Ae3uHekumn) crnegyeTt NponsBoauTb B MecTa, npegycMoTpeHHbie MNP,

10.4 TeppuTtopusa nocne okoH4YaHus paboT No YCTPOWCTBY TEMMOBOW CETU AOMKHA ObiTb OYMLLIEHA U BOCCTAHOBIEHA B
COOTBETCTBUM C TpebOBaHUAMU NpoeKTa.

10.5 OTxogbl TENNON30NALMM U3 neHononunypeTaHa n nonmnaTuneHa cneanyet CO6paTb ana nocnegyrouwero Uux sbiBo3a u

3aXOPOHEHNA B MecTax, COrfacoBaHHbiX C [occaHanuaHa3dopoM, B COOTBETCTBUM C TMOPSAKOM  HaKOMMeHus,
TPaHCMOPTUPOBKM, 00E3BPEXNBAHUS 1 3aXOPOHEHMS TOKCUYHBIX NMPOMBILLIIEHHBIX 0TX0A0B [4].

NPUITOXEHUE A

NEPEYEHb HOPMATUBHbIX JOKYMEHTOB,
CCblJIKU HA KOTOPbIE NMPUBEAEHbI B HACTOALLEM CBOLE NMPABUI

CHwuI1 2.04.07-86* Tennosble cetu

CHwul 3.01.03-84 'eopes3nyeckune paboTbl B CTPOUTENLCTBE

CHwuI1 3.02.01-87 3eMnsiHble COOpPYXEHUS, OCHOBaHUA U hyHOAMEHTbI

CHwl1 3.05.03-85 Tennosble cetn

CHuwull 111-42-80* MarucTtpanbHble TpybonpoBoapl

CHwlM 23-01-99 CTtpoutensHasa kKnumaTonorns

FOCT 12.1.004-91 CCBT. NoxapHasa 6e3onacHocTb. ObLme TpeboBaHus

FOCT 12.1.007-76 CCBT. BpeaHble BellecTBa. Knaccudumkaumsa n oblime TpeboBaHns 6e30nacHoOCTU
FOCT 12.4.121-83 CCBT. lNpoTu1Borasbl NpomMbILIEHHbIE PUNBTPYIOLWME. TEXHUYECKNE YCIOBUS

FTOCT 30732-2001 Tpybbl M pacoHHble u3genus cTanbHble C TEMSIOBOM M3ONAUMENn U3 MEHOMoNMypeTaHa B
NonmMaTUIeHoBoM 060noyke. TeXHUYECKME YCNOBUS

CI141-103-2000 lNMpoekTnMpoBaHne TenmnoBow n3onaummn, obopyaosaHms 1 TpybonpoBoaos

MPUNOXEHWE b.

OCHOBHbIE MEXAHUYECKUE CBOVUCTBA METANJA TPYB,
NMPUMEHAEMbIX ONA NATPYBKOB CUNb®OHHbLIX KOMNEHCATOPOB

Tabnuua B.1



Mapka ctanm OtHO- | YoapHasi BA3KOCTb | Yron lNpoBepka BpemeHHoe | Tpegen
cm:)ng- (KCU), kre-micm 2, s:armsc?r cszaii?;m:os COMpPOTUB- | TEKy4YecTn
npv Temneparype, P P neHve ag, | 0p 3, MMa
yanu- o O WBa | HepaspyLuaoLm
o C MMa
HeHne, % TpyGbl M MeToaOM
-20 | -40 | -60
YrnepogucTtble
Bct3cn5 22 3 3 - 100° 100% 372 225
10 24 333 206
20 21 412 245
Huskonernpo-
BaHHbIE:
171C, 17T1C, 20 - 3 - 80° 100% 500 350
17r1Cy
09rac 20 - - 3 80° 100% 470 265

Mpumevanue - MNpu NpUMEHEHWN YrnepoaucCTbiX CTanen B panoHax C pacyeTHOW TemnepaTypow
HapY>KHOro BO3AdyXxa 4S9 NPOEKTMPOBaHMs oToneHus oT MuHyc 21 go muHyc 30 °C ygapHas BA3KOCTb
npoeepsieTcsa npu Temnepartype munHyc 40 °C.

MPUNOXEHNE B
METOOUKA PACYETA KOMMNEHCALIUW TEMNEPATYPHbIX JE®OPMALINA

B.1 YcnoBHble 0603Ha4YeHus

. - nnowaab NonepeyHoro ceveHnst CTeHKM TpyGbl, MM 2;

Fm - NnoLagb AencTBus BHyTpeHHero gaenexus (0,785 DBEH ), MM 2;

Ll - BHYTPEHHWIA AnameTp Tpy6bl, MM;
Ll - HapyXHbI guameTp Tpy6bl, MM;

0

L5 - HAapyXHbI AvameTp Tennonposoaa rno obonovke, M,
E',:K - HapyXHbI anameTp CK no cunbgoHy, Mm;
& - HOMUHaNbHasa TOMLWUHA CTEHKM TPYObI, MM;

pr - yaenbHaga cuna TpeHus Ha eauHuLy AnvHbl Tpyobl, H/w;

i - KO3MMPULNEHT TPEHUSA NOMMITUNIEHOBOW 0BOMOYKN MO FPYHTY;




©rp - YTON BHYTPEHHEro TpeHs rpyHTa, rpag.;
Ve - yoenbHbIn BeC Nynbnbl, H/m 3 ;

y 3,
O [y 06beM Mynbnbl, BITECHEHHOW TEMMONPOBOAOM, M~ /M;

E e - BEC 1 m Tennonpoeofga 6e3 Boasl, H/m;
o rprytier - BEC 1 m TennonpoBoaa ¢ Bogon, H/wm;

¢ rpyema - BEC CIOSA IPYHTA HaA Tpy6own, H/m;

“¢ - yOernbHbIA BeC rpyHTa, H/m 3;

£ - FJ'Iy6VIHa 3aCbINKM MO OTHOLLUEHUIO K OCH TPY6bI, M;

R

o7 - BEPTUKanbHas ctabunusvpytowias Harpyska Ha 1 m Tpy6bl, H/m;

Serpara - CABUTAIOLLASA CUMNa, BO3HMKAIOLLAs B pe3ynbTaTe AeNCTBIA AABNEHUS IPYHTa B COCTOAHMM nokos, H/wm;

fl - MakCnMarsibHada pac4eTHaa TeMmneparypa TenJioHOCUTEnN4, °C;

£ - pacyeTHas TemMnepaTypa Hapy>XHOro Bo3ayxa [Ans NPOeKTUPOBaHUA OTOMMEHUs (CpeaHsan TemnepaTtypa HapyXHOro
BO3ayxa Haubornee xonoaHom nATugHeBkn obecnevyeHHocTbro 0,92), °C;

£ - MOHTaxHasi Temnepatypa, °C;

MOHI

2
J pacyy - PACYETHOE OCEBOE HanpskeHue B TpyOe, H/mm =

7 - HanpshxeHne B Tpy6e OT CuIlbl KECTKOCTU CuboHa koMneHcaTtopa, H/mm 2;

2

o ... - HaNpshkeHne oT cobCTBEHHOrO Beca Tennonposoaa, H/mm “;

HZ

o 2
PAT . pacTariBarolLee OKPY)KHOe HanpshkeHne OT BHYTPeHHEero aasnexHus, H/mm “;

2,
O pqmp - DOMyCkaeMoe OCeBOe HanpsixeHue B Tpyde, H/mm “;

2
T o - BOMOMHUTENLHOE HaNpsXXeHKe, BO3HMKaroLee B Tpy6e Npu OCTLIBAHUM OT iy [0 fygm , H/MM *;

R

3 " abdhekTUBHAA NnoLagb NONEPeYHOro ceveHns cunbOHHOro KoMneHcaTopa
oL - 7Es 0l a.
“3@! GFTU5DCP.CI{I'E-EIJDI'E , CM ]

'y, - )eCTKoCTb 0ceBoro xoaa, H/cw;

H - aMmnnnTyaa oceBoro xoga, Mm;



Lo- paccTodaHne mexny HenoaBXHbIMU onopamu Uimn ycnoBHO HenogBu>XHbIMU ce4YeHNUAMn pr6b|, M;

Lipps - PACCTOSIHME MEXAY NOABWXHBLIMU ONopamu, M;
LcKj.r - nacnoptHas anuHa CK unun CKY, mu;
Pp - pacrnopHasi cuna cunb@OHHbIX KOMNeHcaTopos, H;

F4 - cuna xecTkocTu curnb@OHHbIX KOMMNeHcaTopos, H;
pr - cuna TpeHus TennonpoBoAa O FPYHT Ha ydacTkax 6eckaHanbHow npoknagku, H;

F - BHyTpeHHee aaBnexune, MlMa;
M - oceBoe (cxumarollee, pactarmsailliee) ycunuve B Tpybe, H;

TT7

¥¥ - MOMEHT CONpoTUBIIEHNA Nonepe4vYHoro ce4eHna CTeHKn pr6bl

0108 DY) g

w cM™;
DI‘[

o - K0achMUMEHT NUHenHoro paclumnpenns ctanu, 0,012 mvm/m-°C;
£ - MOMEHT nHepLun Tpy6bl
F=0053 -0ty em?;

£, - MMHUManbHas TemnepaTypa B yCroBusAX JKCMiyaTaunn ( £y fmpa unun nobasa gpyraa Temnepatypa). Beibop

53 BbIMNOJTHAETCA NMPOEKTUPOBLUMKOM MO COorfiacoBaHMO C 3aKa34ynkom n SKCFIJ'IyaTI/IpyPOLLI,GIZ opransau,Vleﬁ.

B.2 MeToauka pacyeTta

lMpegenbHad AnuHa KOMNEHCUPYEMOro MnPsIMOro  yyacTka TennonposBoga Mexay HENoABMKHOW Onopon  (Mnu
€CTECTBEHHO HEMNOABWXHbIM CeYeHUeM TpyObl) M KOMMEHCHPYIOLWUM YCTPOMCTBOM HE AOSKHa MpeBbilaTe NpeaenbHon
OJMHBI, paccymMTaHHon no opmyne

=
Lm&x = ':r.tl.'l:II[ I:T, (B1)
Jap

rge FCT - nnowagb nonepevyHoro ce4eHnsA CTeEHKN pr6b|, MM 2
Fo=mil -5, (B.2)
LY - HapyXHbIit anameTp TpyGbl, MM;

& - TOJNLWMHA CTEHKM TPYObI, MM;

pr - yaenbHasi cuna TpeHust Ha eauHULY ANUHBI TPYGbl, H/m

Frp =p|(1-055m g ZmDg 107 + g g | (B.3)



MpumeHeHne koahmumneHToB neperpy3ku: 1,2 - K INOTHOCTM rPyHTa; 1,1 - K Becy TpyObl; 1,2 - K BECY N30MSILMM;

i - KO3(PPULIMEHT TpeHUs MOMMITUIIEHOBOW OBOMOYKM MO FPYHTY, MPpWU TPEeHUU MO Mecky AOonyckaeTcs NpuHUMaTh
4.=0,40;

o s - BEC 1 m TennonpoBoaa ¢ Bogon, H/wm;

¢ - yOerbHbIA BEC rpyHTa 1 BOAbl, H/M3 ;

= - FJ'Iy6l/IHa 3aCbINKN MO OTHOLLUEHUIO K OCH pr6b|, M;

2
& oo - AOMyCKaemoe 0ceBoe HanpshkeHue B Tpyde, H/mm

oo

2

I
=125 1,04 -04 1, B4
Umom T L @H-‘Iir, [0]2 ’[G]PLQI:.Dﬁn+S}S@ oo

@ - KO3PMUUNEHT CHMKEHUS MPOYHOCTU CBApPHOrO LIBa NPV pacyeTe Ha OaBreHue (Ons 3neKTpocBapHbIX Tpyo),
npuHumaetcst no [5]. Mpu nonHOM npoBape LWBa W KOHTPONe KayecTBa CBapky MO BCEW ONWHE HepaspyLlalLmmu
mMeTogamu ¢ =1; npn BEIBGOPOYHOM KOHTpOSe KayecTBa cBapku He MmeHee 10% pnuvHbl wea ¢ =0,8, a meHee 10% - # =0,7;

F - n3bbiTouHOE BHYTpeHHee AasneHue, MMa;

Py - KO3MMULMEHT CHMKEHNA NPOYHOCTY CBAPHOrO LWBa Npu pacyete Ha n3rnb. MNpu Hanuuun nsrnba ,=0,9, a npu

oTcyTCTBUM U3rnba g, =1.

JonycTMMo nonb3oBaTbCa NPUBAVKEHHBLIMW OPMYyamu:
npu g, =1:

0 on = 125[i0], Himm #; (B.5)
npu: g, =0,8:

0 o = 1125 ], Hivm 2, (B.6)

Dﬂﬁ < HapY)KHbIIZ OnamMeTp TensionpoBoda no NoNMITUIEHOBOM 00OM0YKe, MM, ONis KOHCprKLI,VII7I Tennonposoaos C

BENMUYMHON aaresMn TennoumsonsauuMn K Tpybe u oGonodku K Tennousonsaumm 0,15 MlMa, npu MeHbLIUX 3HAYEHUsX
pacyeTbl BegyTca no Ll TpyObl;

'y - YTON BHYTPEHHErO TPEHNS rpyHTa (ans necka ©rp =30°).

Flpe/:l,eanaﬂ OnnHa KOMMEeHCMpyeMoro y4acTkKa TennonpoBoda MOXeT ObITb yBeln4yeHa pasHbIMU crnocobamp,
HanpumMmep, nytem:

- MPYIMEHEHUSI CTasbHbIX TPY6 C NOBbILLIEHHOW TOMLLMHOWM CTEHKMU;

- YMEHbLUEeHUA KOSCb(*)I/ILI,I/IeHTa TpEeHuna i 06eprIBaHI/IeM TennonpoBoaa NONM3TUNEHOBOW MIEHKON;

- YMeHbLUEeHUs1 £ - rMyBuHbI NpoKNaAKku TEMNONPOBOAA, T.€. 3acCbINkW MO OTHOLLEHUIO K OCK TPYObI;



- MOBbILIEHUSA Ka4YeCTBa CBapHbIX LLBOB U Ap.
Mpumep

OnpeaenuTb NpedenbHy0 ANWMHY NPSMOro yvacTtka Tennonposoga gvameTpoM 159x4,5 mm, paboyas temnepatypa 130
°C, paboyee paeneHue 1,6 Mlla, matepman - ctane Bct3cn5. pyHT necyaHbld, yron BHYTPEHHEro TPEHUS TpyHTa

© =30°, paccTosiHne OT NOBEPXHOCTW 3eMM 0 Ocu TpyGbl = =1,0 M.

HomunHanbHoe gonyckaeMoe HanpsbkeHue Ansi 3agaHHoro matepuana npu Temnepartype 130 °C [cr]=137 H/mm 2.
Mnowane Nonepe"Horo CEHEHUs CTEHKN TPYObI:

Fo=alDy, —se=314{155 - 4545 = 2183 MM 2.
YpaenbHasi cuna TpeHus Ha eauHULY ATNWHbBI TPYObI:

Fap = (1= 0580 0 37D 107 4 g e ] =
=0,4(1-0,5 0,521,215 10% L0314 230 1077+ 503] = 4440 Him.
[onyckaeMoe 0ceBOe HanpsiKeHWe:
O on = 1.25(a]= 1,25+ 137 =171 Himm .

ﬂpe/:l,eanaﬂ OnnHa npamMoro y4acTka Tennonposoja:

_ GZDJIFCT o 171 218= _
2 4440

B4 ™

L

|_|pI/I yBEINYEeHNN TONLWMNHbI CTEHKAU pr6b|, HanpuMep, Ao 6 MMm:

P =314(159 - 6)6 = 2882 mm 2.
fep = 0.4](1-0,5:0,518:10% 1,0 314- 250 107 +508|= 4445 Hym.

_ 1712882

=110,% m.
A4415

e

B.3 Bbibop 1 pacyeT KOMNEHCUPYHOLLNX YCTPOWCTB

KomneHcauus TennoBbix AecdopMauunii TeNNonpoBoAa MoXeT ObiTb OCYLLECTBIIeHa CreayoWmuMy KOMIEeHCHPYIOLLMMUA
YCTPOWCTBaMU U CUCTEMAMMU:

| rpynna (yctponcrea)

a) c [-06pa3HbIMKM KOMNeHcaTopamMu, yrinamu noBopoTa Tpacchl B Buae M-o06pasHbix, Z-06pasHbiX KOMNEHCATOPOB;
6) ¢ cunbdoHHbIMK KomneHcaTopamMm (CK) nnm cunboHHLIMU KOMNEHCHpYoLWMMK ycTporcTBamu (CKY).

Il rpynna (cuctemsl)

a) cucTeMbl C NpefBapuUTENbHBIM HarpeBOM [0 3aChIMNKX FPYHTOM;

6) cucTeMbI CO CTapTOBLIMU KOMINEHcaTopamMu, 3aBapuBaeMbiMU NOCHEe NpeaBapuTeNibHOTO Harpesa.



y !
KOMI'IeHCl/IpyIOLLI,VIe yCTpOoucTBa rpynnbl a MOTyT pa3MellaTbCq B nobom mecTte Tennonposoaa.

Flpvl 3TOM I'IpOTFI)KGHHbIVI TennonpoBod MOXET UMeTb TP BOA 30H:

- 30HbI u3rnba £H - y4acCTKm TennonpoBoda, HernocpeaCcTBeHHO NpUMbIKaLWmMe K KoOMNeHcaTopy. TeI'IJ'IOI'IPOBOﬂ, npu
Harpese nepemeulaeTcqa B 0CeEBOM “ OOKOBbIX HanpaBneHunax;

- 30Hbl KOMMeHcauuu L. - yyacTkM TennonpoBoAa, MpUMbIKAOLME K KOMMEeHcaTopy, nepeMelLalomnecs npu
TemnepatypHbix gedopmaumsax. Y4acTkm narnba BKMOYaKTCS B ASIMHY Yy4aCTKOB KOMMNeHcaumm;

- 30Hbl 3allemMneHunda LS - HenoaBWXHble (3aLIJ,eMﬂ8HHbIe) y4acCTKn Tennonposoda, npuMbikakoline K HenoaBMXHbIM

onopamM WM eCTECTBEHHO HEMOABWKHLIM CeYeHUsIM TpyObl, KOMMEeHcauusi TeMrnepaTypHbiX KoneGaHuii B KOTOpPbIX
NPOUCXOOUT 3a CYET U3MEHEHNS OCEBOro HaNPsKEHNS.

B o6Luem criyyae gedopmaums Tennonposoaa . paccumTbiBaeTcs no dopmyne

AL =M =N = A+ N (B.7)
roe £4; - TemnepatypHas aedopmauus;
.fi\.pr - Aedhopmaums nos AeNCTBUEM CUI TPEHWUS;

&EP - gecbopmaLmnsi OT BHYTPEHHETO AABMNEHUS;

i\.fm - peakuusa gemndepa (rpyHTa, ynpyrux nogyLliek, )XecTkocTu OCeBOro KomneHcatopa, ynpyroctu N-obpasHbix, I-
06pasHbIX, Z-06pasHbIX U APYTNX KOMNEHCUPYIOLLNX YCTPOUCTB).

Bbibop 1 pacyeT KOMMNEHCUPYIOLLMX YCTPOMCTB rpynmbl iy (M-o6pasHbIx, M-0b6pasHbix, Z-06pa3HbiXx KOMMEHCATOPOB,
YrnoB NoBOpoTa Tpacchl U T.M.) PEKOMEHAYETCS NPOM3BOANTbL MO KOMMbIOTEPHOM NPOrpamMme Uu Mo HOMOorpammam.

s i
Pa3melleHe KOMMEHCUPYIOLWNX YCTPOWCTB Tpynnbl ~ 2 Haubonee 3ddpeKTMBHO B cepeauHe KOMMEeHCUMPYeMoro
yyacTka.

MMpu [M-obpasHbix KOMMEHcaTopax pekoMeHAyeTCs ANMHY Haubonbllero nneya npuHuMmatbe <60% obuwen AnuHbl
yyacTka.

Mpu HanWyMK yrNoB NOBOPOTa TPACChl PEKOMEHAYETCS UCNOMb30BaTh UX B KAYECTBE KOMMEHCUPYIOLLMX YCTPONCTB.
OnvHa y4acTtka Tpyb B 30He KOMMeHcaumm MoXeT ObiTb onpegerneHa no ynpoLeHHon opmyne
K

Lo="L B Ar107, (B.8)
iy e

roe pr - yOenbHas cuna TPeHUs Ha equHuLy AnvHbl Tpyobl, H/wm;

2
&, - nnowaak KonbLeBoro ce4eHns Tpybbl, MM ~;

¥ - KOAPPULNEHT NIMHENHOIO paclumpeHnsa ctanu, Mvm/m-°C;

£ - mMogynb ynpyroctu maTepuana Tpy6bl, H/Mm 2;



_ or.
At - npuHMMaTh paBHbIM (£ — £, ), °C;
£, - MMHMManbHas TeMNepaTypa B yCroBUsX OKCINYaTaUM ({ynar » fymppa M T-A.).
BbiGop £, NPOW3BOAMTCA NPU NPOEKTUPOBAHUM MO COMTACOBAHMIO C 3aKa34MKOM W AKCMIyaTUpPYIOLLLe OpraHn3aLmel.

MakcumanbHoe yanMHeHWe 30HbI KoMneHcauun . mpy HarpeBe TEMnonpoBofa Mocrie 3achiMkv TPaHLLEN rPyHTOM
MOXHO onpenenuTb No ynpoLeHHon gopmyre

LE
= oty )L, 107 - M, (B.9)

AL = Ay = Al EF

roe o - KOAPMULUMEHT NMHENHOIO pacumpeHns ctanu, mm/m-°C;
fy - MakcumanbHas pacyeTHaa Temnepartypa TennoHocutens, °C;

{, - MWHMManbHasi TemnepaTypa B YCNOBUAX 3KCrnyataumu. Boibop i, BbINOMHAETCS MNPOEKTUPOBLLMKOM O

cornacoBaHuio C 3aKka34nkomM U SKCI'IJ'IyaTI/IpyPOLLI,GIZ opraHusaumen;

L, - ANVHa 30HbI (y4acTka) KOMMeHcaLmu, M;

pr - yaenbHasi cuna TPpeHUst Ha eauHULY ANUHbI TPYGbI, H/M;

F - monynb ynpyroctu matepuana Tpy6bl, 2:10 3 H/mm 2;

2
&, - nnowaab NonepeyHoro Ce4YeHNst CTEHKN TpyObl, MM

B copmynax (B.8) n (B.9) c uenblo ynpoLleHus MPoeKTHbIX pacyeToB He yYTeHbl ABa YneHa:

[(0,5-0,3)u:rpm], H/MM2 - 0OCeBasl COCTaBrsAOLIAS PaCTAMMBAOLErO OKPYXXHOrO HanpsiKeHUs OT  BHYTPEHHEro

OaBleHun4. I'Ipm pacwmnpeHnn y4nTtbiBaeTcAa C NONOXNTESNTbHbIM 3HAKOM;

[ M, /.1, Himm 2 BNIUSIHWE YCUNNSA OT aKTUBHOW peakuuun rpyHTa. [pu paclumpeHmm yunTbiBaeTcs ¢ oTpuuaTeSibHbIM

3HaKOM.

,El,eMﬂd)ep - MOPOJIOHOBbLIE MNMOAYLUKA, TEM Oonee KaHanbHble Y4aCTKN, NPaKTU4ECKN He NnpenAaATCTBYHT CBO60ﬂHOMy
paclwunpeHuto Tennonpoesoda U CcBOAAT K MUHUMYMY BlnnAHUE f'l.nr;,. IFCT' BTOpOVI UneH MOXET OblTb 3aMeHEH BENUYMHOMN

ynpyrown gedopmaiimm KoMneHcaTopa.

BbiGop 1 pacyeT KOMMeHCUPYIOLIMX YCTPOMCTB rpynnbl 16 pekoMeHayeTcs NPOM3BOAUTL MO pacyeTHbIM dhopMynam U
Tabnuuam, nNpuBedeHHbIM B pekoMeHOauMsX Mo MPUMEHEHMI0 OCEBbIX CUMbGIOHHBLIX KOMMNEHCATOPOB M CUMbGIOHHBIX
KOMMEHCUPYHIOLLIMX YCTPOWCTB KOHKPETHbIX Npeanpusatuii - usrotosutenen CK n CKY, npoaykums KOTOpbIX, Kak NpaBuIio,
OTNMYaETCH KOHCTPYKTUBHO M TEXHOIOTUYECKN.

[nuHa y4acTka, Ha KoTopoM ycTaHaBnmBaeTcsa oauH CK nnn CKY, paccuntbiBaetcs no dopmyne
a_ 09722

(B.10)
il —ip)

< Lo

roe M- aMmnnnTyga oceBsoro xoaa, Mm;



o - KO9(PPMLUMNEHT NIMHENHOIO pacumnpenus ctanmn, mvm/m-°C;

{1 - MakcumanbHas pacyeTHaa Temnepartypa TennoHocuTens, °C;

£y - pacyeTHasa TemnepaTypa HapyXHOro Bo3alyxa sl NPOEKTUPOBaHWSA OTONMEHNS (CpeaHss TemnepaTypa HapyXHOro

BO3Ayxa Hanbornee XonogHON NATUAHEBKN 0becneYeHHOCTbIo i g7y ) No CHuM 23-01, °C.

KoadhcouumeHT 0,9 mpuHMMaeTcs Npu HanmMyum Ha yyacTke KaHanbHOW M GeckaHanbHOW npoknagok, 1,15 - npwu
GeckaHanbHOM Npoknagke.

Mpumep

OnpenennTb MakcMMarnbHyl0 ASIMHY yyYacTka, Ha KOTOPOM yCTaHaBNMBAETCS OAWMH KOMMEeHcaTop D?=150 MM TUNa
KCO:

s 092 09250

= =217 w3
clt —fp)  0,012(150+ 30)

[nuHa 30HbI KOMNeHcauun }_'.K npu npumeHeHun CK n CKY paccuntbiBaeTcs no hopmyne

E _
L= LB o 21077 +(£=0.3)0pacr | (B.11)
S

roe A - koaddUUMEHT, yUnTIBaOLLIMIA aKTUBHYIO Niowaab cunbgoHa CK nnu CKY:
A=05[1= (D d D2 ; (B.12)
ij - yOoenbHas cvuna TpeHus Ha eauHnLy AnvHbl TpyOobl, H/m;

2
&, - nnowaab KonbLeBoro cedeHns Tpy6bbl, MM ~;

& - KOAPULNEHT NIMHENHOrO paclumMpeHns ctann, Mm/m-°C;

2

A - momynb ynpyroct matepuana Tpy6bl, H/mm

&F - npyHUMaTL paBHbIM: £ — £y, °C;

D

L. - HapYyXHbIN anameTp Tpybbl, MM;

L. - nanameTp, xapakTepuaytoLnii 3hEKTUBHYIO NnoLiaaL CUNboHa, MM:

D, =1.3,/8, .
Sacp - adphekTMBHAA Nnowaab cunbgoHa.

Cucrtembl komneHcaumm rpynnbl HE Tpe6yr0T YCTaHOBKM MOCTOAHHO ﬂeVICTByIOLLJ,MX KOMMEHCUPYOLWNX yCTpOVICTB.

KomneHcauusa TemnepaTtypHbix gedopMaLmin NPOUCXOAnT 3a CHET U3MEHEHUSA OCEBOMO HanpshKeHUs B 3alleMIIEHHON
Tpybe. MNoatomy obnactb MpMMEHEHUs TEMmnoBbIX ceTel 6e3 MOCTOSIHHO OEeNCTBYHOLUMX KOMMEHCUPYIOLWNX YCTPOMCTB

orpaHun4yeHa oonyctuMbiM nepenagom temnepartyp it



Cuctembl Il rpynnbl NPUMEHSAIOTCA, KaK MpasBuro, B Cryyasx, Korga Tpacca COCTOMT W3 ASNMHHBLIX NPAMOMMHERHbIX
y4acTKOB C 30Hamu 3aliemnenms L.

MakcumanbHO AONyCTUMbIA Nepenag Temnepatyp [ ¢ y4yeToMm npeABapuTENbHOrO HarpeBa, OGbIYHO NMPUHUMAaEMOro
paBHbIM 0,5 £ | He JOMKEH NPEeBbILLATS!

180107

A= = (B.13)
Ortcioga makcumanbHas Temneparypa TenoHocUTens i :

LEFANE (B.14)

2
A€ o g, - AONyCKaeMoe oceBoe HanpskeHve B Tpybe, H/mm =5

2 - KO3(PPMLUMEHT NIMHENHOrO paclunpennst ctanu, mm/m-°C;

E - Mopynb ynpyrocTin Matepuana Tpy6bi, Hivmm 2;
A - cnepyeT npuHumate (4 —¢, 7, °C.

Mpumep

OnpegenuTb MakcuMarbHyl0 TemnepaTtypy TenrnoHocUTens Ansd npsMoro yyacTka npu [r;r]=137 H/MM2 "
iy = Lyppr =10 °C.

CornacHo dopmyne (B.5) fonyckaeMble 0ceBble HANPSHKEHUS COCTABNSOT & oy =1,25-137 =171 Himm 2.
18171100
N — =" 128 °C.
no1z-2-10

OrTciofa MakcumanbHas Temneparypa TenSIoHOCUTENS:
—_ — [ o
Ho=Me+i o =128+10 =138 °C.
CucTemsbl, oTHocsLLMecs ko lla rpynne, - npegBapuTenbHbli HAarpeB 40 3acbINKW FPYHTOM:

- MOHTUPYIOTCA 1 A0 3aChINKW rPYHTOM HarpeBaroTCst 40 TeMnepaTypbl NpeBapuTenbLHOro Harpesa [ £ .. 1:

£, 15
fnw T (B.15)

- TennonpoBodbl 3ackinaiTca. Temnepatypa Harpesa [OSHKHA MOAAEPKMBATbCA A0 MOSHOM 3aCbIMKM UX FPYHTOM.
3atem Tpy6onpoBoAbl OXnaxaalTcs OO0 TemnepaTypbl MOHTaxa. B saulemneHHon 3oHe L, ypoBeHb HanpsikeHui,

H/mm 2, OyaeTt npmMbnmsnTenbHO paBeH:
Oge = Eroe 221077, (B.16)

roe ff = 0 " ing °C.



3atem TennonpoBog HarpeBaeTcsa Ao paboyern Temnepartypsbl.

B cuctemax, otHocawwmxca k rpynne 116, npegycmaTtpusatoT NpUMEHEHNe CTapTOBbIX KOMNEHCATOPOB.

Cuncrtema nonHOCTbLI0 MOHTMPYETCH B TpaHLUee WM 3acbiNaeTcs rPyHTOM (3a UCKITOYEHUEM MECT YCTaHOBKW CTapTOBbIX
KoMreHcaTopoB). 3aTeM cucTema HarpeBaeTcs [0 TemnepaTypbl, MpU KOTOPOW BCE CTapTOBble KOMMEHcaTopbl
3amMblkatoTces. [locne yero ocyllecTBnaeTca Ux 3aBapka. Takum obpa3om, CTapToBble KOMMeHcaTopbl cpabaTbiBaloT oauH
pas, nocrie 4ero cuctema npespallaeTcs B HepaspesHyo U KOMMeHcauns TemnepaTypHbIX pacluvpeHui B AanbHenwem
OCYLLLeCTBMAETCS 3a CHET 3HAKOMEePEMEHHbIX OCEBbIX HAaNPSXKEHWUI CKaTuSA - PaCTSHKEHMS.

MakcumarnbHo onyctuMmoe paccrtodaHune, M, Mexagy CtapToBbiIMU KOMMNEHCATOpaMn COCTaBIIAEeT

= T 9 o - 0By —£,) 1077, (B.17)

roe pr - yaenbHas cuna TPeHusl Ha eauHULY AnuHBI TPpyGbl, H/M.

MpumeHeHne koadhumumeHTa neperpyskm - no 4.3.2;

. - NNOLWAAb KOMbLEBOro ceveHns Tpybbl, MM 2;

o - KO9(PPMLUNEHT NMHENHOIO pacumnpenus ctanm, mm/m-°C;

E - mopynb ynpyroctu matepuana Tpy6bl, H/Mm 2

[wana3soH TeMnepaTtyp npeaBapuTeribHOro Harpesa, npu KOToOpbIX MOXeT ObITb OocCyLiecTBliIEeHa 3aBapka:

)

fp = IR =g B0y 03, (B.18)
ol

;g o Tmom 3

mH  ‘ILH 4] : (B.19)
aE

dopmyna (B.18) McxoguT M3 OOCTUXKEHUS AOMYCTUMbIX OCEBbIX HaMpPsPKEHWA B XONOAHOM COCTOSIHUM TpyGonpoBoaa
nocre BbIMONIHEHMS pacTsbkku, a dopmyna (B.19) - U3 OOCTMXEHUS TaKUX XXe HanpsbkeHuid B pabodyem cocTosiHuu. B

NHTepBarne oT fpw 0O fns nobas f{;x OYAET yaoBneTBopATh YCNOBUAM MPOYHOCTM.

£, - Temnepartypa, npu KOTOPON MOHTUPYIOTCS CTAPTOBbIE KOMMEHCATOPbI.

Mpu NpoeKkTMpoBaHMM crieayeT yyuTbiBaTh, YTO £, MOXET M3MEHATbCA B npeaenax oT Hynsd (Mpu AnuTenbHOW
OCTaHOBKe HarpeBa CeTeBOM BOAbl) OO pacyeTHOW TemnepaTtypbl HapyXHOro BO3dyxa, NPYHUMaeMoW AOnis pacyeTa
otonneHusa (npu rmybuHe npoknagkun meHee 0,7 m). [MoaToMy pekomeHayeTca MpuHUMaTh fp . ONM3ko K cpeaHen,
onpepaeneHHoun no cdopmyrne (B.15).

C nomolublo Harpesa OO0 TemnepaTypbl U 3aBapKkM CTApTOBOrO KOMMEHCaTopa OCYLIEeCTBSETCS PacTshKka

II.H
TpybonpoBoaa Ha BENUUNHY AL,

JLLT .

|"-"|.lr| = .liru - ﬂ":"ll"\.f.nn T y

CTI

(B.20)

rae Mo =fne —E



Ecnun no KOHCTPYKTMBHBIM COOBpaXeHMAM paccTosHUE Mexay CTapTOBbIMW KOMMeHcaTopamun TpebyeTcs yMeHbLUNTh, B
copmyny (B.20) BMeCTO MakcumaribHO AONYCTUMOTO 3Ha4YeHns i, . NOACTaBNSeTCA peanbHoe.

Mpumep

Onpepenutb  NpedenbHO  OOMYCTMMOE  PacCTosiHMEe  MexXay CTapToBbIMM  KOMMEHcaTopamu, Temnepartypy
npeaBapuTENbHOrO Harpeea u BENMUMHY pacTshKKM NPU CNeayloLmMxX UCXOAHBIX AaHHbIX. TpybonpoBog anameTpom 426 Mm
C TOMLWMHON CTEHKM 7 MM C U3OMSILMEN, HAPYXKHBIA OMaMeTp Koxyxa nsonaumm 560 MM, nnowiagb NonepevyHoro ceveHms

Tpybbl 92 CME, mMaTtepuan - ctanb mapku 20, gaBneHue B pabodem coctosHum 1,6 Mlla, Haubonblaa Temnepartypa

TtennoHocutena 130 °C, npu moHTaxe komneHcatopoB - 10 °C, Bec TpybonpoBoga C M3onsuven M BOOOW C y4eToM
ko3ahpuLmeHToB neperpyskn 2122 H/m. TpybonpoBoa UMeeT riybuHy 3anoxeHusi B rpyHTe £ =1,1 M, OKpY>KatoLuin rpyHT
- MEecok.

Onpepnensiem gonyckaeMoe oceBoe HanpsixeHue no dopmyne (B.4):

2
412
O o = 125% J1,04-1482 — 0,4 148:1,6 +10| =176,5 Mna,
2412+ 7 1.0

YpaenbHas cuna TpeHusi no dopmyrne (B.3) coctaBnseT:
flP =04[01-0,% [‘.lﬁj1,?-1‘3-1[‘.|3- 113514560 107 + 21221=112%941 Him.

MpenensHO OONYCTMMOE pacCTosiHUE MEXy CTapTOBbIMM KOMMNeHcaTopamu - no popmyne (B.17)

20092

5 -3
L = 2:176,5-0012:2-10-(130 - 10310 =104&

Temnepartypa npegBapuTensHOro Harpeea - no gopmyrne (B.18)

176,5
Rig T N 3 107 = 83,5 °C;
00122010
no gopmyne (B.19)
- 1765
tng =ing =130~ —————="107 = 56,5 °C.
00122010

MNpvmem cpenHee 3HadeHue i, . =70 °C, Toraa ocesble HanpshkxeHUs B paboyem COCTOSHWN COCTaBAT:
7 =2,012(120 -0z 0 10% = 1440 WTa < 176,5 MlTa.

Onpegensem 4 no dopmyne (B.20)

0,25-112%4-105)
20107 92

AL —10e] 0,01260 - ENVIVE

rne £y, =70-10=60 °C,

B npakTuke NPOeKTHbIX M MOHTaXHbIX paBoT AonycKaeTcs UCMoSb30BaTh NPUGNIKEHHbIE PopMYIbl ANA onpeaeneHus
pacyeTHOro CXaTusi CTapToBOro KomrneHcatopa AL, MM:



AL = 0508 — s o Ler g (B.21)

AT = (2 = e ) Lo e (B.22)

B MecTax yCTaHOBKI/I CTapTOBbIX KOMI'IeHcaTOpOB TGI'IJ'IOI'IpOBOﬂbI OOJTKHblI UMEeTb I'IpFlMOJ'IVIHeI7IHbIe yLIaCTKI/I ,IJ,J'II/IHOI7I He
MeHee 12 m.

Ons YMeEHbLUEHNA BENTMYNHBI TPEHUA TennonpoBsoa O NrpyHT A0NyCKaeTcA ero O6epHyTb NOSIM3TUIIEHOBOW MIEHKON.

TpaHLuero B MeCTax YCTaHOBKM CTapTOBbIX KOMMEHCAToOpOB cCrieayeT 3acbiNaTb TOJNIbKO MNOCKie BbINOJIHEHUA
npenBapuTesibHOro Harpesa TenyionpoBsoja, 3aBepLueHnA CBapOYHbIX pa60T N MOHTaXa CTbIKOBOIro coeanHeHu4.

PaccTosiHMe OT CTapTOBOrO KOMMEHcaTopa [10 MecTa yCTaHOBKW OTBETBMEHUS AOMKHO BbiTb He MeHee [, [ 3.

MPUNOXEHME I
METOAWKA NPOBEPKM TENNOMNPOBOJA HA YCTOWYMBOCTb

Kputunueckoe ycunue, H/m, ot Hambonee HEBbIFOAHOIO COYETaHNS BO3OENCTBUIN MU HArpy30K, Npyv KOTOPOM HepaspesHom
TENnonpoBoA TEpPSeT YCTOMYNBOCTb, NOACHUTLIBAETCS NO hopmyrne

K _ = 120z, (r.1)
EI

roe 17 - oceBoe cxumatollee ycunuve B TpyGe, H;

2

£ - moaynb ynpyroctu matepuana Tpy6bl, H/Mm

4

’

- MOMeHT uHepuum Tpybkl, CM

i - HavanbHbIN U3rnb TpyObl, M:

- , (r.2)
LHSI‘ - OJfInHa MeCTHOro narmba Tennonposoaa, M:

i

—, (r.3)
|

roe |N| - abconoTHOE 3HAaYeHNEe BENNYUHBI OCEBOTO CXXMMAIOLLETO ycnnuma B pr6e, H.

Lir =01

BepTMKaﬂbHaﬂ Harpyska, H/m, okasbiBaeT CTa6|/|n|/|3|/|pyrou.|,ee BInnAHME " onpeanendaeTca no (bopmyne

fop = rpyHTa + Irpytie + zgcp;sm > Rx'p ; (r.4)

FA€ & rpyra - BEC FPYHTA HAJ TENMONPOBOAOM, H/wm;

o rprtier - BEC 1 m TennonpoBoaa ¢ Bogon, H/wm;



SC;'IBHI:‘& - caBuraroulaa cumna, BoO3HMKarwaa B pesynbraTte DEencTBMs gaBneHus rPyHTa B COCTOAHUWN NOKOA, H/m.
Ons Clny4aesB, Korga ypoBeHb CTOAHUA TPYHTOBbLIX BO4 HUXE FJ'Iy6VIHbI 3alrioXXeHuA TennonpoBoja:

Hnrrnm = U,ﬁ’yﬂzﬁntg@rp; (r-5)

=XI\,|- [ —%] (.6)

roe -¥ - yaenbHbl BeC rpyHTa, H/m 3 ;
Z - rny6uHa 3acbInk1 Mo OTHOLLEHMIO K OCY TPYGbI, M;

KIII - KO3(hPMLUMEHT JaBNEHNS rpyHTa B COCTOSIHUN MOKOSA, KIZI =0,5;

':{:'I'p - Yroj1 BHyTP€HHEero TpeHunaA rpyHTa,

D

L& - HapyXHbli AnameTp 06onouykm, M.

OceBoe cxumatrowee ycunue, H, B 3aWemMneHHOM y4yacTke npsmon TpyObl C paBHOMEPHO pacnpenerieHHon
BepTUKaSIbHOW Harpy3KoMu:

-

B = o Foy (Bizde 107 = 0,30 porn )+ FFp ], (r.7)

rae ~.; - nnowaib KonbLEBOro ceveHns Tpybbl, MM 2;

& - KOAPOUUNEHT NIMHENHOIO paclumpeHnsa ctann, Mvm/m:-°C;

£ - Moaynb ynpyroctu matepuana Tpyobl, H/Mm 2;
AE - NPUHUMATL PaBHBIM (£ — fyoend, °C;

2

T aep - PACTATMBAIOLLIEE OKPYXHOE HANPSHKEHWE OT BHYTPEHHEro Aasnexus, Himm =;

P
L - BHyTpeHHee naeneHue, MMa;

F__ - nnowapap AeiicTeust BHyTpeHHero fasnenus (0,785 .DBEH), MM 2.

Mpumep

lMpoBecTn npoBepky TennonpoBoga guametpom 159x4,5 MM, MponoxeHHoro OeckaHanbHO, Ha YCTOMYMBOCTb MpU
Hanbornee HebNaronpMATHOM COYETaHWM Harpy3oK M BO3deWCcTBuUW. [na criyyasi, Korga ypoBEHb CTOSIHWUSA FPYHTOBBLIX BOZ
HWXKe rnyOuvHbI 3aNoXeHMs TENONPOBOAaA.

OceBoe cxumatoLee ycunue B 3alemMrneHHon Tpybe

W= By (Bt 107 = 0,30, 00 ) + PR ] =
= [2183(2°10° 0,012 140:107°0,3:26,7) +1,6-17662,5] = ~744262 H.

[nuHa mecTtHoro nsrnba Tennonpoeoaa:



f— -
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HayvanbHbIn n3rnb Tpyos:
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<11
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1
L

s

iy

2
g - 110M7,

Kputndeckoe ycunue, npn KOTOPOM 3aLLeMITEHHbIN TENNONPOBOA Npu BeckaHanbHOW Npoknagke TepseT yCTOMYNBOCTb
2
110744262
Ei
Bec rpyHTa Hag TennonpoBoOAoOM:

0,021 =9630 Him.

2
EE'I
qrp=T ZDnﬁ_ =

C,25¢ 3,14
= 18000 10,25 -

CTa6I/IJ'II/I3I/IpyPOLLI,a‘i| BepTuKaribHaa Harpyska

D ——— D,5xr’2'2KDtg|;:? =0,518000- 1% 50,7 = 3150 H/m.

=4058 H/m.
Cpopuratowas cuna, BO3HMKaLlas B pes3ynbTarte 0EeNCTBNS AaBNeHus FPYHTA B COCTOAHNU NOKOA MpU 2 =35°:
L

Bor = Grp ¥ dopysen T2 Soppama = 4038+ 503+ 2 3150 = 10861 Him.
Ycrosue yeToninsocT Ky, > Ky, 7.€. 10861>9630 H/M, BeinonHsieTcs!.

HaeXHyIo oTpuLaTerNbHYI0 NnaByyecTb, onpeaenseTcs no gopmyne
roe &

NoAHUMATLCS BbllLe rMyOuHbI 3anoxeHnss GeckaHanbHO NPoKaabiBaeMbIX TEMNONPOBOMAOB, T.€. CYLLECTBYET BEPOSATHOCTb
BCMIbITUS TPYG NpY UX OMOPOXHEHUW, HEOGXoaMMbIM Bec Gannacta, H/M, koTopbiii AOMmKEH CoobLWMTL Tennonposoay

Ecnu YPOBEHb FPYHTOBbLIX UM CE30HHbIX MOBEPXHOCTHbIX BOA4 (ﬂaBOﬂ,OK, nogronndemMble TEPPUTOPUN U T.FI.) MOXeT
ECI

Fgam = Kpem Yy eem + Empyen T dun
©ONOTUCTON MECTHOCTH;

o)

ECIOT

¥y e - yAenbHbIN BeC Nynbibl (BOAbl U B3BELUEHHbIX YacTul, rpyHTa), H/m 3 ;

(r.8)
KO3(p(pMLUMEHT YCTOMYMBOCTU MPOTUB BCNNbITUA. [puHUMaeTca paBHbiM: 1,10 - npy nepuogmnyecku

BbICOKOM ypOBHE TPYHTOBbLIX BO4 UMK NpU MNMPOKNnagkax B 30HaX noaronndemMbiX TeppI/ITOpVIIZ; 1,15 - npu npoknagkax no

- 06beM NynbMbl, BBITECHEHHOW TEMNONPOBOAOM, M3 Im;
E 1y - BEC 1 m Tennonposoaa 6e3 Boabl, H/m;

& g - BEC HEMOMABIKHbLIX onop, H/m.

BpoBKoi OoTKoca £ crieayeT onpeaensaTts no dopmMyne

Mpn BegeHum BONM3M 3eMnsaHbIX paboT cpeaHee paccTosHUME Mexay TennoTpaccon (npy ABYXTpyOHOW npoknagke) u



15.4 3%
>

» +0,25E. (r.9)
BT A2

-

B aTon chopmyne K,; - KOAPPULMEHT NACCMBHOIO AaBrieHns, MPUHUMaeMbIn Ang necka pasHbim 3,0.

B 3aBucMMOCTH OT yrna HakrnoHa 60koBoro otkoca ¥ (pucyHok I1.1), pacctosiHne & npuHUMMaeTcs:

- npu ctgm 20,5 - paBHLIM paccTosAHUIO 40 GPOBKM OTKOCA;

- NPV BEpTUKaNbHbIX CTEHKaX W BbleMKe rpyHTa 6e3 kpennewunt - X + 5(0,5 1.+ 0,01), m;

- NMPU BepTUKalibHbIX CTEHKaxX U BbleMKEe IpyHTa C UCMNoJib30BaHNEM erl'l]'leHVIVI NPpMHUMaeTCA pacCcTtodHne OO0 MecTa
BblEMKU TPYHTA.

PucyHok .1

lMpuBeaeHHble hopmyrbl cnpaBeanuBbl AN cryyas, Korga BbleMka rpyHTa npousBoguTtces Ha rnybuHy He 6onee 0,1 m
nof NponoXxeHHbIMK Tpybamun. B npoTMBHOM criydae HeobxoaMMO MpPOBOAUTL pacyeT C MOMOLLbIO OBLUMX aHaNUTUYeCKUX
MEeTOAOB pacyeTa Ha YyCTOMYUBOCTb.

NPUITOXEHVE

METOAUKA UCMNbITAHUA CTbIKOB TEMNonpoBoaoB C N3ONALMEN
13 NEHOMONNYPETAHA B NMNOJIM3TUNEHOBOU OBOJIOYKE

0.1 Hactosiwaa meToauka pacnpoCTpaHseTCsl Ha UCMbITaHMS CTbIKOB CTarbHbIX TPyOONpPOBOAOB C MHAYCTPUAnbHOMW
NoNUMEPHON TEMMNOU30NALMEN.

0.2 VicnbiTaHna TepMOYyCaXMBAaIOLMXCA SMEMEHTOB AN 3aAeflku Tennov3onMpoBaHHbIX CTbIKOB MPOBOAATCA Ha
KOHTPOJbHbIX 06pasuax ¢ AnaMeTpom HapyxHow obonoyku Tpyobl 160 (200) mm Ha cTeHae (pucyHok [.1).
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1 - cuctema oxnaxaeHus; 2 - coparMeHT TennonpoBoaa; 3 - Harpesarernb; 4 - kaMmepa; 5 - HaXXMMHOEe YCTPOWUCTBO; 6 -
TPYHT;
7 - MEXaHU3M MPOTSKKN; 8 - pa3meLLieHne Tepmonap B Kamepe cTeHaa; 9 - Tennom3onsaums KOHUEBbIX y4acTKOB;
10 - pa3melLeHmne Tepmonap Ha doparMeHTe TenonpoBoaoB

PucyHok [1.1 - CTeHp 4nsi UCMbITaHWsI TENONPOBOAOB B YCITOBUAX NOA3EMHON 6ecKkaHanbHOWM NpoKiagku

0.3 VicnbiTaHnsa NpoBOAATCH Npu CnegyoLwmx yCrnoBusx:

- nepen ucnbiTaHvem Tpyba BblaepkmBaeTcs B TeueHne 24 4 npu temnepatype 150 °C;

- JaBneHue rpyHTa Ha Tennonposof (ctatnyeckoe + auHamudeckoe) - 18 kH/m 2;
- BbITECHEHWE TPYyHTa COCTaBnseT 75 MMm;

- CKOpPOCTb X0fa Brnepes U30nMpoBaHHoON TpyObl - 10 MM/MUH;

- CKOPOCTb X04a Ha3az M30rMpoBaHHOM TPYObI - 50 MM/MUH;

- usonuposaHHas Tpyba ucnbeiTbiBaeTca Ha 1000 UMKNOB, rAe LMKIIOM CYMTaeTCca oauH Xo4 Brepea v oavH Xo4 Hasag, ¢
NPOMEXYTOYHOM NPOBEPKON LeNOCTHOCTM TepMoycaxusatowencsa mydtel 300, 600 1 1000 yuknos.

.4 OcHoBHbIe TpeOOBAHUS K UCMbITAHUSAM:



- TemnepaTtypHble M3MeHeHusi LWBa OyayT cregoBaTb HOpManbHOMY 24-4acOBOMY TemnepaTypHOMY UMKy Ha
MPOTSKEHUIN BCETO OTOMMUTENBHOTO Nepuoaa;

- NPV OCTaHOBKE TEMnoceTn TepMoyCaxmBarwLlasaca MydTa OOSPKHA MPOTUBOCTOATb TEMNepaTypHbIM U3MEHEHUAM
HapyxHoro Bo3ayxa -40 °C un go 150 °C (meTtannuyeckon Tpyobl);

- I0NITOBEYHOCTb TEPMOYCaXUBaloLLenca MydTbl AOMKHa OblTb HEe MeHee 25 nerT;
- TeMnepaTtypa Ha NoBEepPXHOCTU TeNsionpoBoda He JormkHa 6biTk Gonee 40 °C;

- B KayecTBe MaTepuarna 3acbinku, HaxXOAsLIErocsl B KOHTakTe ¢ TpyOoW, UcMonb3yeTcsl Necok 6e3 ocTpbiX rpaHen c
MaKkcumaribHbIM pasmMepoM NecYMHOK He Gonee 4 Mm;

- KO3(hPMLUMEHT TPEHMST M3ONTMPOBAHHOM TPYObI O FPYHT HaxoamTca B npegenax 0,15- 0,65;

- OVHaMuYeckne paguvanbHble Harpysku, Bbi3blBaeMble ABWKEHWEM aBTOTPAHCNOPTAa, HE MPUBOAST K YBEMUYEHMIO
Harpys3oK CBblILLIE YAENbHOW Harpy3ku Ha NonmnypeTaHoBYO MeHY;

- n3rnbaroL M MOMEHT He BbI3bIBAET NIAacTUYECKNX Haﬂpﬂ)KeHI/Il‘;l B CTanbHOM pr6e;

- N30JimpoBaHHaA Mycha BOAOHeENpoHMLaeMa Ha NpoTA>XeHN BCero cpoka C.I'Iy)K6bI pr60I'IpOBOD,a.

NPUITOXEHUE E

METOAbI U30Mn5UUN CTbIKOB TEMMOU3O0JIMPOBAHHbLIX TPYB
N ®ACOHHbIX U3OENUN

E.1 3apenka cTbIKOBOro, COeAMHEHUS C NOMOLLbIO INIEKTPOCBapPHOWN My (P TbI

E.1.1 NonnatuneHoBble MydTbl, NPUMEHSEMbIE AN 3TOro cnocoba, MoryT ObiTb Kak Hepa3beMHbIE, Tak U pasbeMHbIe.

E.1.2 PasbeMHble MydTbl NPUMEHSIOTCSH, Kak NpaBuro, Npyu pemoHTe TpybonpoBOAOB U MOTYT yCTaHaBNMBaTbCA nocne
CBapKn MeTannuyeckoro Tpybonposoaa C Mocneayolen repmetu3aument ropusoHTanbHOro WBea My@Tbl PyYHbIM
SKCTPYAEPOM.

E.1.3 HepasbemHas unu pasbemHas mydTa pasmeLLaoTcs Ha npuneratLem kpae Tpyobl.

E.1.4 MNocne cBapku 3a4UCTUTbL NOBEPXHOCTb TPYObI, yaanuTe crion MY ¢ Topueson noBepxHOCTU Tpyb Ha rnybuHy Ao
30 MM, 3a4MCTUTb HaXXAa4YHOW Gymaron unv MeTanamyeckomn LLEeTKON u 06e3XnpuTb NONUITUIEHOBY0 060N0YKy Tpyb nog
MyTON, COeAMHUTL NPOBOAHMKM cucTembl OOK.

E.1.5 Paamectute My Ty Mo LIEHTPY CTbiKa W ycaauTb NOOYEPEeaHO ee Kpas NponaHOBOW ropenkomu.

E.1.6 MpuBapnTb C NOMOLLbIO 3aKNagHOro HarpeBaTeslbHOro 3IeMEHTa YCaXKEHHYH YacTb KOXYyXa M Haxoasilycs nog
Hen 060no4Ky TpyObl.

E.1.7 [TpoBepuTb repMeTUYHOCTb KOXyXa OMpPeCcCOBKOMN.

E.1.8 3anuTb B 3apaHee nogroToBreHHbIE OTBEPCTUSA CMECb KOMMOHEHTOB MEHOMOoNuypeTaHa, oX4aTbCa 3aBepLUeHns
peakuun BCNeHMBaHUA 1 3afenaTb OTBEPCTUS.

E.2 3apenka cTbIKOBOro coeiMHeHUs1 C MOMOLLbIO TepMOycafo4YHON My Thbl

E.2.1 Bce onepauun no usonauum cTbika TepMoycagoyHoW MyddTOW, 3a UCKMHOYEHUEM OOMNONHUTENbHOW YCTaHOBKM
a[resnBHbIX MOOC, MaHXETOB U 3NIEKTPONPOrpeBa, aHanormyHel E.1.

E.2.2 Tlocne nogrotoBku MOBEPXHOCTM TPyObl M My(pTbl aKTMBMPOBATb MOBEPXHOCTb MOSIMSTMUIIEHOBOW OOOOYKM
NponaHoOBOW ropernkon B MecTax Nocagku MydTbl N HAKNEUTb Ha Hee aare3vBHYIO NEHTY.



E.2.3 Pasmectute MydTy No UEHTPY CTblka M ycaauTb NMOOYepeHO ee Kpasi NponaHoBOW ropenkoun. ocne ycagkm
MydTa umeeT 604k006pasHyto hopmy.

E.2.4 MNMocne ocTbiBaHWS NPOM3BOAMTCS ONpeccoBka MydThl, @ 3aTeM 3anMBka CMeCU KOMMOHEHTOB NeHoMnonMypeTaHa.

E.3 3apenka cTbIKOBOro coeAMHEHUs1 C NOMOLLbIO Pa3bEMHOr0 KoXyXxa

E.3.1 Mocne capku MeTannmMyeckux Tpyb 3auMCTUTb UX MOBEPXHOCTb, YOAnUTb CIOKW NeHononuypetaHa ¢ TOpLEBON
NMOBEPXHOCTU, 3a4UCTUTb U 0BE3KUPUTL MONUITUINIEHOBYD 060MoYKy Tpy® B MecTe CTbika, COEAUHUTb MPOBOAHMKM
cuctembl OLK.

E.3.2 lNomecTuTb Ha CTbIKOBOE COEOMHEHNE pPa3beMHbIN KOXYX C HaxnecToM Ha Kpas 060ro4dku, 3aduMKCuMpoBaTb ero
6aHgaXHbIMK NTEHTaMK U camMmoHape3amMMm.

E.3.3 3anuTtb B 3apaHee NoAroTOBIEHHbIE OTBEPCTUS CMECb KOMMOHEHTOB NEHONONMYypeTaHa, AOXAATbCA 3aBepLUEeHUs
peakunm BCNeHnBaHWsA U 3agenaTtb OTBEPCTUSA.

B kauyecTBe TennoM3onsLMoHHOro CNos MoryT NPUMEHSTLCSA NEHONONUypeTaHoBbIE LUIUHAPLI NN CETMEHTHI.
E.3.4 ['vaponsonsaumio CTbIKOBOro COeMHEHNS Ha KOXYXe BbINOMHUTL TEPMOYCaXMBaeMOWN NTIEHTON.

Moapo6Hble MHCTPYKLUMKU MO MPUMEHEHWI0 MaTepuanoB A 3adeNikn CTbIKOBOTO COeAMHEHNUs npegocTaBnseT dpupMa -
NpoV3BOAMTENb NPOAYKLMUN 1 MOCTaBLUMK MydT.

I'Ipomsso,u,menb TEennon3osIMpoBaHHbIX pr6 nnn attectoBaHHaa CTpouTeribHada opraHn3auma MMeroT NpaBo NPUMEHATb

OPYryrto TexXHONOornw 3agerfikm  CTbIKOBOro cCoeguvHeHud, npouwlefllyo  UucnblTaHuAaA W cornacoBaHHylO CO BCeMu
3anHTepecoBaHHbIMU OpraHn3aUmnamMn.

NPUITOXXEHUE XK

O6pasel akTa

AKT
NMPUEMKW CUCTEMbI OOK (YBINAXXHEHUA NNy N30n4uunn)
Mel, HwXenoanucasLnecs, npeacrasutTenu CTpOUTENBHOWN
opraHusauum
7
dumpm
bl

W 3KCMNyaTMpYIoLLE opraHnsaumm
COCTaBMIM HACTOSILLMIA aKT MO pes3ynbTaTtaM MPOBEPKM TEXHUYECKOrO COCTOSIHUSI U U3MEpEeHMUi
CMOHTUPOBAHHOWN M MPEeACTaBIIEHHOW K cAave CUCTEMbl KOHTPOSS YBIaXXHEHWS NEHONONMypeTaHoBOM
N30NSUMN.

1 TexHU4YeCKne XapakTepUCTUKMN

PanoH Tennocetn

Homep npoekTa

A,D,pec y4acCTKa TensioTpacchl

Homep marnctpanm




TexHonornsa npoknagku

dakTnyeckas gnnHa nogatoLero

Tpybonposoaa (guameTp) no

WCMOSHUTENBHOW AOKYMEHTaL MK

dakTnyeckas anuHa obpaTHoro

TpyBonpoBoaa (auameTp) no

MCMNONHUTENBbHON LOOKyMeHTauumn

2 Pe3ynbTaTbl U3MepeHUn

OneKkTpuyeckme AnuHbl
coeavHUTEnNbHbIX Kabenen ons
NoAKNKYeHNA namMmepuTernbHbIX
npubopos

Con poTuerieHne nsonauun

ConpoTuBnEeHNe KOHTPOSbHBIX
NpoBoOAO0B

[nuHa curHanbHOM NUHMK NO
NCNONHUTENBHON JOKYMEHTaL MK

[nnHa curHanbHOW NUHUK NO
pesynbTatam namepeHun 6e3
yyeTa coeMHUTENbHbIX kKabenen

O6wasn dakTnyeckas anvHa
CUTHanNbHOW AVHUA (C y4eTOM
kabenen)

N To4yek
KOHTpOns

Mopatowmin
TpybonpoBoz

O6paTHbIn
Tpybonposoza

Mopatowmn Tpybonposos

O6paTtHbI TpybonpoBoa

I/Ismepeva npoBOAUITNCH C UCMOJNib30OBaHNEM TeCTEPa N30NALNN

™Mna
1 pedoriekTomeTpa Tuna

CKOPOCTb

, AJNMNTENIbHOCTb MMnyJbCa

Unn ykopoyeHne

3akntoyeHune




CTpouTenbHO-MOHTaXHbIE paboTbl MO CUCTEME KOHTPOSIS YBIAXKHEHNS U30MSLMN BbIMOSTHEHbI (HEHY)KHOE 3a4epKHYTb):
- B MOSTHOM 06beme - He B NMONHOM OGbemMe - C OTKITOHEHMEM OT MpoekTa

3amMeyaHusi, OTKITIOHEHMUS OT npoekTa

Cwnctema KoHTpons yBnaxHeHusa nsonaumm: NMPUHATA.

MNognucu
OT cTpounTensHom Ot upmbl Ot akcnnyaTupyoLemn
opraHmsaumm opraHu3aumm
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(caHuTapHble npasuna)" N 3183-84
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