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BBeneHune

Hactoawun Ceog npaBui COAEPXKUT YKa3aHWUst MO NMPOEKTUPOBAHMIO U CTPOUTENLCTBY MOA3EMHbIX
TENNoBbIX ceTen OeckaHanbHOW NMpoKNagky M3 cTanbHbIX TPYO M (PacoHHbLIX M3Oenuin ¢ MHOYCTpUanbHON
TENSIOBOM M30MAUMEN M3 MEHOMONMypeTaHa B MOJNMSTUIIEHOBON 0O0OmoYke. BbINONMHEHWe 3TMX yKasaHWN
obecneuunt cobntogeHne obsizaTenbHbIX TPEOOBaHUIM K TEMSOBBLIM CETAM M UX M3ONSLMK, YCTAHOBMEHHbIX
OEenCTBYOLLMMN HOPMATUBHbIMU JokyMeHTamu: CHul 2.04.07, CHwull 3.05.03.

B paHHom CBoge npaBun npvBedeHbl NpaBuiia NPOEKTUPOBAHUS M MPOKMagKM cTanbHbIX Tpyo u
(PaCOHHbIX W3AENUA, W3ONMPOBAHHBLIX MEHOMONMYpeTaHOM B 3alMTHOM o6onovke M3 MNONUITUNEHA,
N3roToBIEHHbIX B 3aBoAckmx ycnosusix no FOCT 30732.

Kpome TOro, ycraHoBneHbl obwwne TpeboBaHus Kk crnocobam coeamHeHu Tpyd, pacCMOTPEHbI
npaeuna 6eckaHanbHON NPOKMNaAKU TENJOBbLIX CETEN, XpaHeHus TpyO 1 TexHuku 6e3onacHocTy.

Mpun paspaboTke CBOAa NpaBus UCNONb30BaHbl 3apy0eXHble MaTepuansbl;

npoekt EN 13941-2000 MpoeKkTMpoBaHMe 1 MOHTaX MpeaBapuTeNnbHO M30NMPOBaHHbLIX CBA3AHHbIX
cuctem TpybonpoBoaoB Anst TEMMOBbLIX CETEW LIEHTPanvM30BaHHOIo TennocHabxXeHus;

M.PaHanoB. CnpaBoOYHUK MO LEHTpanvM3oBaHHOMY TennocHabxeHuto EBponerickon Accouumaumm
MpounsBoguTenen npegsapuTenibHO M30NMPOBAHHLIX TPYD ON1S LLEHTpanM3oBaHHOroO TennocHabxeHus, 1997
(nep. Manadpeeson T.I".).

OTpenbHble  MNOMOXKEHUS  3TUX  OOKYMEHTOB B 4acTM  MNPOKNagkM  TenmnoBbiX — ceTen,
TPaHCMOPTUPOBAHUSA U XpPaHEHUS TPYO, TEXHMKM Be30nacHOCTM ydTeHbl B HacTosilwem CBoge npasun.

B paspabotke CBoga npasBun npuHUManu ydactue: kaHd.TexH.Hayk W.A.Mansenb (Accoumauusi
npoussBoguTenen un notpebutenen TpybonpoBOOOB C WMHAYCTPUANbHOW MNONUMEPHON U30NsLUMEN),
KaHa.TexH.Hayk A.B.CnagkoB, kaHa.TexH.Hayk B.I.MeTpos-LeHucos (IMYJ1 "HUNMoccTpoir"), kaHg. TEXH.HayK
A.A.KoBbINSHHCKWIN, KaHO.TeXH.HayK . X.YMepKuH, A.N.KopoTkoB (OAO "O0benunHeHne



BHWMW3Hepronpom"), kaHA.TexH.Hayk B.A.Maranudg, «kang.texH.Hayk E.E.llanmpo (OO0 HTIM
"Tpybonpoeog"), K0.Y.IOHycoB, H.l.lLleBueHko (MocunxnpoekT), B.I.KyxtuH, I.B.BynbirvH, A.B.[Nonsikos,
[.B.AHTOHOB (BAO "Moc®noynainn"), O.B.MonywkuH, LU.H.A6anbypos (AO3T "Kopnopauusa TB3I"),
JI.LE.JTtobeukun (AO3T "Nenrastennoctpon”), A.B.Hoeukos, B.K.CmupHoB (Tennoskie cetn - counuan OAO
"MocaHepro”), O.K.basHoBa (F'MIM "MoctennosHepro”), [0.B.OBumHHukoB, P.O.KoBaneHko (3A0
"Ctponnonumep”), A.B.®uwep (AO "Mocnpoekt"), kaHa.TexH.Hayk B.b.Kosanesckun (BHUNCT),
B.I".CemeHoB, A.B.Aywes (3AO "Bektop"), B.A.Imyxapes (locctpon Poccun).

1 O6nacTb npumMeHeHus

Hactoawun CBog npaBwui pacnpocTpaHSeTCss Ha MPOEKTMPOBaHWE WM CTPOUTENbCTBO TEMSOBbIX
ceTen u3 cTanbHbIX TPyO C TENNOBOW U30MALMEN U3 NEHONONMYpPEeTaHa B MONMITUIIEHOBON obonoyke (ganee
- n3onupoBaHHble TpybObl WM wu3genusa) npu  OeckaHanbHOM npoknagke. PacyeTHble napameTpbl
TennoHocutens: Temnepatypa He 6onee 130°C n paboyee gasneHue - He 6onee 1,6 MlMa. JonyckaeTcs
KpaTKkoBpeMeHHOe Bo3aencTeme TemnepaTypbl 4o 150<C.

2 HopMaTUBHbIe CCbINKK

I'lepequb HOPMAaTMBHbLIX OOKYMEHTOB, Ha KOTOpble OaHbl CCbIJIKM B HacToALlEM Ceoge npasun,
npmnBegeH B NpunoXxXeHnn A.

3 O6wme nonoxeHus

3.1 [na ctpouTenbCTBa TEMOBbIX ceTer (MarucTpanbHbIX, pacnpeaennuTeribHbIX U KBapTanbHbIX)
NPUMEHSIIOTCS U30NMpPOBaHHble Tpybbl M dacoHHble udgenua no [OCT 30732. KoHcTpykumsa Tpy6
npeacrasneHa Ha pucyHke 1.

3.2 TennousonupoBaHHble Tpydbl anameTpoM 530, 630 n 720 MM, TMn 1 MOryT NPUMEHATLCA ANs
OGeckaHanbHOW NPOKNaAKku TENMOBbIX CETEN BO BCEX KnuMMaTtuyeckux pamoHax Poccum (tabnuua 1 TOCT
30732).

150(210)

<12000

1 — UEHTPUPYIOWAR ONOPa; 2 — U3oARUMS U3 NeHonoauypertaHa; 3 — Tpyba-obonouka w
TPY6a; 5 — NPOBOAHUKU-MHANKATOPH cucTeMbl OLK (nokazaHu y¢

Pwcynox 1

"PucyHok 1."



3.3 Kpome Tpy6 u dacoHHbix usgenun no NOCT 30732, OOMmMKHbI MOCTABMATLCA KOMMIEKTHO B
3aBOACKOM MCMOSIHEHUM cnegyoLmne anemMeHThbl:

- NONHOCOOpPHbLIE LWNTOBbLIE XEeNe300eTOHHbIE HEMOABWKHbBIE OMOPbI;

- KOMMNeHcaTopbl OCeBble CUIbGIOHHbIE;

- KOMMNeHcaTopbl CTapTOBbIE;

- 9NeMEeHTbI U30MNALNN CTLIKOBbIX COEANHEHUN;

- KOMMNOHEeHTbI neHononuypeTaHa (MNIMY) ans 3anueky CTbIKOB;

- TMNb3bl PE3UHOBbIE UMW MNONMMEpPHbIE AN YMANOTHEHUS MPOXOAOB CKBO3b CTPOUTEMbHbIE
KOHCTPYKLMU UK MeTannuyeckme (CtanbHble) C CanbHUKOBBIM YNNOTHEHUEM;

- amMopTU3MpYyIoLLME NPOKMNaaKM ANsi BOCNPUATUS BOKOBbIX NepemMeLLeHniA TENonpoBOAOB;

- 3NeMEeHTbl CUrHanbHOW CUCTEMbI ONepaTUBHOINO AUCTaHLUMOHHOrO KoHTpons (aanee - OOK), B Tom
yucne npubopsbl cuctemsl OK.

3.4 PacyeTt npoyHoCcTU cTanbHoro Tpybonpoeoga B Hactosiwem CI1 orpaHuymMBaeTcs pacdeToM Ha
CTaTU4eCcKylo MPOYHOCTb. Ecnm ycrnoBmss cTaTtMyeckoM MNPOYHOCTM HEe MOryT ObiTb BbINMOSIHEHbI, TO
pPEKOMEHAYETCSA MPOU3BOANUTL PaACYET Ha LMKIMYECKYHD MPOYHOCTb B COOTBETCTBUM C [1] C NOMOLLbBIO
KOMMNbIOTEPHbIX NPOrpamMm.

3.5 MNpun npMMeHeHNN CcUNbOHHbLIX KOMNEHCATOPOB CrieayeT YYMTbiBaTb, YTO KOHCTPYKLUN OCEBbIX
cnnbdoHHbIX komneHcaTopoB (CK) n cunbdoHHBIX KomneHcupyowmx ycTponcts (CKY) gomkHbl oTBeYaTb
cneayroLLMM nokasaTensam HageXXHOCTU KOHCTPYKUNK:

- BepoATHOCTU Be3oTKasHom paboTkl Ha ypoBHe 0,9;

- FOTOBHOCTW K WITaTHOW paboTe Ha yposHe 0,999.

3.6 Tennousonauusa ctanbHblX TPYO M (PaACOHHLIX U3Oenun 1 geTanen OOMKHa MMETb He MeHee
OBYX JMHENHbIX MPOBOAHUKOB-MHAMKATOPOB (CUrHanbHbIX nNpoBoaHMKOB) cuctembl O[K cocTosHus
BnaxHoctn TIMY B npouecce akcnnyatauuu Tennonposoda. [1poBOOgHMKU-MHOUKATOPLI cnegyeTt
pacnonaraTtb Ha paccTosiHuM 10-25 MM OT NOBEPXHOCTU CTarlbHON TPyObI.

3.7 Cuctema onepaTUMBHOIO ANCTAHUMOHHOIO KOHTPOMS NpeAHasHadeHa OJ1s KOHTPOSsS COCTOSIHUS
BNaXHOCTU  TEMSIOMU3OMSLMOHHOIO Crosi M3 MeEeHoMonMypeTaHa M30NMpoBaHHLIX  TpybonpoBogoB w
OOHapyXeHMsi C MOMOLLbK CTauMOHAPHbLIX WM MEPEHOCHbIX AETEKTOPOB YYaCTKOB C MOBLILIEHHOMN
BNaXXHOCTbK M30MALUUKN, BbI3BAHHOW NMOO MPOHUKHOBEHWEM BRarM 4Yepes BHELUHIOW MONMITUIIEHOBYHO
obonouyky Tpybornposoaa, NMbo 3a cyeT yTeykn TenrnoHocuTens us cranbHoro TpybonpoBoaa BCreacTBMe
KOppo3uun unu aedekToB CBapHbIX COEANHEHUN.

3.8 Cucrema OIK Bkntovaer:

- Me[Hble NPOBOAHVKN-UHANKATOPbLI B TENNOU3OMSALMOHHOM Crnoe TpybonpoBoaoBs, Npoxoasiiue no
BCEW ANUHE TennonpoBoAoB, OCHOBHOW CUTHAMNbHbIN NMPOBOAHUK Y TPAH3UTHbLIA NPOBOAHUK;

- KNnemMmHble KOpoOkM C BBOAaMW, KINEMMHOW KOMOAKOW W pasbemamu (TepMuHanel) Ans
NoAKMoYeHNs NpMBbopPOB N COEAUHEHNST CUTHANbHBIX MPOBOAHUKOB B TOYKAX KOHTPOSS;

- kabenu gns coegMHeHns NPOBOAHWKOB-MHAMKATOPOB, NMPOSIOXKEHHbLIX B U30MSLMM C TEpMUHANamMmm
B TOYKaxX KOHTPONS, a Takke Ans COeaUHEHUsI MPOBOAHUKOB-MHANKATOPOB Ha ydacTkax TpybonpoBOAOB, rae
YCTaHOBIEHbI HEN30NMPOBaHHbIE 3NIEMEHTLI TpPybonpoBoaa (3anopHas apMaTtypa 1 T.4.), Yepes 3NIeMEHTbI C
repMeTUYHbIMUK KabenbHbIMY BbIBOOAMM;

- CTauMOHapHbIA NNU NEPEHOCHON OeTEKTOP NOBPEXAEHUN;

- NIoKaTop NOBPEXAEHUN.

3.9 MNpoBOAHNKM-UHANKATOPLI AOMKHBI U3roTaBnMBaTLCHA U3 MeHOW NPOBOMOKM cedveHnem 1,5 mm2
(mapka MM 1,5). ConpoTuBneHne curHanbHbIX NPOBOAHUKOB AOMKHO ObiTh B Nnpegenax 0,012-0,015 Om Ha
1 M AnuHbl, CONPOTMBIIEHME TENMOBOW u3onsauMM M3 neHononuypetaHa - 1 MOmM Ha 300 M AnuWHbI
Tennonposoaa.

4 MpoeKTUpoBaHue TeNNoOBbLIX ceTei

Beibop Tpy® M nmerasnen

[IpoBepka TeNJIONPOBOIAa HAa YyCTOMYMBOCTH

BammTa OT KOPPOo3uMn

[IpoexkTUpOoBaHME OeCKaHaJbHOM NPOKJAIKM

PacueT HarpysO0OK Ha OIIOPH

CoenmHeHUA M3OJIMPOBAHHEIX TPyO M (QACOHHBIX M3OEJINM

CucremMa ONepaTUMBHOTO IOMCTAHLMOHHOTO KOHTPOJIA COCTOAHUA TEIJIOBOU
ZicTeN SzenZZs

Bki6op Tpy6 un netanen



4.1 [Ons cTpouTenbCTBa TEMMOBbIX CeTel HeobXoAMMO MpUMEHsITb HoBble (He ObiBlne B
ynoTpebrieHun) ctanbHble Tpyobl.

4.2 TpyGbl, NpuMeHsieMble AN NaTpybKoB M 3NEMEHTOB KOXYyXa CTapTOBbIX, OCEBbIX CUITb(OHHbIX
KOMMEHCaTopoB U CUMNbGOHHBIX KOMMEHCUPYIOLUMX YCTPOMCTB, [AOIMKHbI COOTBETCTBOBAaTb OCHOBHbLIM
MEeXaHM4YEeCKMM CBOMCTBaM MeTasnna, NpuBeAeHHbIM B NpunoxexHmn b, Tabnuua b.1.

4.3 [Ona Tpyb TenmnoBbix ceTen, natpybkoB oceBbix CK n CKY u gpyrmx snemeHToB MOryT
NPUMEHSITLCA 3ANEeKTPOCBapHble U BGeclloBHble TPyObl B perMoHax C pacyeTHOW TemnepaTypon HapyXHOro
Bo3ayxa t_0 13 cnegyowwmnx Mapok cTanu:

00 munyc 30C - mn3 ctanu mapok 10, 20, Bet3cn5;

00 MuHyc 40C - mn3 ctanun mapok 17IC, 17I'1C, 17I1CY;

00 MunHyc 50C - n3 ctann mapku 09M2C.

Ona wusrotoBneHnss OTBOAOB, TPOWHWKOB, MNepPexonos,
KOMMNEHCaToOpPOB CNUPanbHOLIOBHbIE TPYObl HE AOMYCKaTCS.

4.4 [lonyckaeTcs NpuMeHeHne cTanbHbiX TPyO u hacoHHbIX AeTanen TpybonpoBoAOB 3apybexHoro
npou3BoAcCTBa, OTBevawwmx TpeboBaHMAM npaBunl  yCTpoWcTBa M OesonacHoOW  aKcnnyatauuu
TpyOONpPOBOAOB Napa v ropsayer Bodbl [2] n MMerowmx ceptudmrkatbl COOTBETCTBUS.

4.5 OtBoabl Anga Tpyb cnefyeT NPUMEHSITb KPYTOU30TrHYThIE C YCIOBHLIMU Npoxodamu oT 40 go 600
MM ¢ yrnamm ruba 30° 45° 60° 90°

[donyckaeTca NpUMeEHSATb CBapHble OTBOAbI C YCNOBHbIMKU npoxogamu ot 100 go 1000 mm un3
BecCLUOoBHbIX M NPAMOLLOBHBLIX Tpy® ¢ yrmamu nosopota 159 2230', 30°% 459 60°% 6730, 90° a TaKkxe
FHyTble C yCrnoBHbIMK npoxogamu ot 10 go 400 MM 13 6eclloBHbIX Tpy6 ¢ yrmamum ruba 730°, 159 30° 45°
60° 75° 90°

[na oTBOOOB MEHbLLUMX YrIOB NOBOPOTa NPUMEHSIIOTCS KOHLEeBble cekTopa ¢ yrnamu 730, 11°15" u
15° 1 Kocble CTbIKN.

4.6 OTtBOAbl, TPOWHUKW, 3anMopHasi apmaTtypa, 9NeMEeHTbl MeTanfMyecKMx HEemnoABWXKHbLIX Ornop,
CMYCKHUKN N BO3AYLLHMKN JOIMKHBI MOCTaBNATLCA B 3aBOACKOM U30MALMK.

4.7 MoryT npuMeHATbCSA y3nbl TPyO ANs HENOABWKHbBIX LUTOBBIX OMOP 3aBOACKOrO M3roTOBIIEHUS C
nNpuBapeHHbIMX K HWUM OMOPHbIMW  NaHuamu, BbICTYNawLWMMN Hag u3onauven Ans 3agenkm 3Tux
3NEeMeHTOB B Xene3obeToHHOW onope.

4.8 pun yCcTponCTBE KaHanbHbIX y4acTkoB, HUW (Ans [1-o6pasHbix kOMNeHcaTopoB U (hyTNApoB)
cnenyeT NPUMEHSTb CKOMNb3SLLME ONOpbI C KpenneHmeM XomyTamum no ruapo3saLlmtHon obonoyke.

[onyckaeTtca yknaaka u3onvpoBaHHbIX TPy Ha necyaHoe OCHOBaHWe B KaHanax.

4.9 lNpwn pacyeTe TENMNOBbLIX NOTEPb U30NUPOBaHHbLIX TPY6 cneayeT pykoBoacTeoBatbes Cl41-103.

4.10 PacuyeTbl cTanbHbIX Tpyd M coeguHUTENbHbIX AeTanen TenrnoBbiX CeTeW Ha MNPOYHOCTb
NpoBOAAT MO HOMUHAMbHbIM JONYCKaeMbIM HaNPSXXEHUSIM.

HomuHanbHble gonyckaemble HanpsbkeHust curma, MMa, ans anekTpocBapHbIX Tpyd M ageTtanen,
Hamboree 4YacTo NPUMEHSEMbIX B TEMMOBbIX CETHAX, MpUBEeAeHbl B Tabnuvue 1.

HenoaBWXHbIX  Oonop, ﬂanyGKOB

Tabnuua 1
PacueTHaa curMma, Mlla, nOyga Mapok cTaln
Temnepatypa, °C
Bcr3cnb 10 20 17 rc, 09 r2c
17 rilc,
17 ricy
20 150 150 150 208 208
100 142 150 150 208 208
150 134 144 146 201 195

Mpu HeoBGxoOMMOCTM WCMONb3OBaTb CTanuW, Mapku KOTOpbIX He MpuBedeHbl B Tabnuue,
HOMWHasbHbIE JoMyCcKaeMmble HanpskeHUsl onpeaensitoTcs no gopmyne

CrurMa CcrurMa

B 0,2/t
[ curmal = min ( ; ), (1)
2,4 1,5




Toe curMa - BPpeEMEHHOEe COIPOTUBRJIIEHME PACTIXEHUIO npu pacueTHOM
B TeMnnepatrype, Mlla
curMa - YCJIOBHEIM Npenejl TeKydeCcTU IIpKu pacdueTHOM TeMIepaType,
0,2/t MIla.

O6e xapakTepuUCTMKM NPUHUMAOTCA MO CcTaHgapTam, HOpMansMm unu ApyrmM HOPMaTUBHbIM
OOKyMeHTaMm Ha Tpybbel n pgetanm npu TemnepaType 20C M nepecuynTbiBalOTCA C MOHWXKAKLIUM
KoadpbmLmMeHTOM st 3afaHHon paboyen Temnepatypsl (Tabnuua 2).

4.11 Tpyn OTNWYMK Harpy3oKk Ha TpybonpoBoA OT MPUHATBIX HOMWHAamNbHbLIX 3HAYEeHWN BBOOHATCS
KoadpcbmumeHTbl 3anaca: 10% - ana cobcTBeHHOro Beca Tpyb, Aetanen, apmatypbl n 20% - onsi Beca
nsonaumm n rpyHTa (koadpmumeHTbl Neperpy3kn CoOoTBETCTBEHHO 1,1 1 1,2).

Tabnuua 2
TemnepatTy- Cranm

pa, °C

YIDIepoOucCTEE YDJepoOuCTEE YDIepoOucCTEE

OOBIKHOBEHHOT'O KadeCTBEHHBE C HM3KOJIEI'MPOBAaHHEIE U

KayecTsa comepxXxaHreM yIJjepona, JIETMPOBAHHEIE C
% comepxanueMm yrijepona, %
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

PelueHune o BBeAeHMM OONONHUTENBHbLIX 3anacoB NPOYHOCTU NPU pacHeTe Ha yKa3aHHble Harpy3ku B
KaXkOM KOHKPETHOM Ccriydyae NnpuHMMaeTCs NPOeKTHOW OpraHusaumnen.

4.12 Tpn HeobXxooMMOCTU pacyeT TOMWUHbI CTEHOK Tpy® M (PaCoHHbIX M3Aennin pekoMeHayeTcs
BecTun no [1].

4.13 Bblibop 3amaca nO TOMNWMHE CTEHKM Tpyd Ha KOppO3MK MNPOU3BOAUTCH MNPOEKTHOM
opraHm3aumen no TpeboBaHMIO 3akasymka.

4.14 Ecnn vmMeeTca pUCK OBanu3aumvM TpyObl BCReAcTBME AaBreHusi TPyHTa, pekoMeHAyeTcs
NMPUHUMATb YCUITEHHYIO TOSLLMHY CTEHKM, KOTOpasi paccymTbiBaeTcs no [1].

4.15 MeToauka pacyeTa KoMneHcauum TemnepaTypHbixX gedhopMaunin npusegeHa B Nnpunoxenunun B.

MpoBepka TennonpoBoaa Ha yCTONYMBOCTb

4.16 UsonupoBaHHble Tpybonposoabl Npy 6eckaHanbHOW NPOKNagke pekoMeHayeTCa NpoBepsATb Ha
YCTOMYMBOCTb (NPOAOSIbHLIN U3rnb).

4.17 ObsizaTenbHasa nNpoBepka NPoOBOAUTCS B CNeayHLUX Cryvasix:

- Npy Manown rnybuHe 3anoxeHusi TennonpoBoaoB (MeHee ~ 1 M OT ocu TpyDd OO0 MOBEPXHOCTU
3emMnn);

- P BEPOSITHOCTM 3aTONSIEHMS TENNONPOBOAA IPYHTOBLIMU, NABOAKOBLIMW MW OPYTMMU BOAAMU;

- PV BEPOSITHOCTU BeAEHUS PSAOM C TENNOTPaccon 3eMnsHbIX paboT;

- NPU HEOOXOAMMOCTM NPUHATUS AOMNONHUTENBHBLIX MEP N0 06ecneYvYeHnto XMBY4eCTM Tennonpoesoaa
(Ha OCHOBE TEXHUYECKOro 3afaHus 3aKasynka).

Ob6s3aTenbHas npoBepka NPOBOAMTCS Takke B Cnyyae NpoKnagku ydacTka TENnonpoBoaa B kaHane,
Ha acTakage Unv Haa3eMHo.

4.18 lNpoBepKy TENNONPOBOAOB Ha YCTONYMBOCTb CrieAyeT BbIMOMHATL MO NPUAoXeHuto .

3awumTa oT KOppo3UU

4.19 3awmTta HapyXHOW MOBEPXHOCTM CTamnbHbiX TPYG OT KOppo3un He TpebyeTcs B CBA3M C
06s3aTeNbHbIM  YCTPOWCTBOM CUCTEMbI OMEpPaTUBHOIO AUCTAHLMOHHOIO KOHTPOMS 3a YBNaXHeHWem W



opraHm3aumenn HeMeAneHHOW 3aMeHbl YBMaXHEHHbIX Y4YacTKOB CyXMMW PEMOHTHO-BOCCTAHOBUTENbHOW
cnyxoon.

4.20 He n3onvpoBaHHbIE B 3aBOACKMX YCITOBUSIX KOHLbl TPYOHbLIX CEKLUMA, OTBOAOB, TPOMHUKOB U
OPYrMX MeTanmoKOHCTPYKUUA npu paboTe co ckoprynamu A5 3agernku CTbIKOB AOIMKHbI MOKPbIBATLCS Ha
nepuog MOHTaXKa aHTUKOPPO3MOHHBIMU MacTUKaMU C MOCMeAyoLWen Nx Tennonsonsaumnen.

4.21 MeTannuyeckue 3arfywkn W30NAAUUM  OOIKHbI OblTh  3alMWEeHbl  aHTUKOPPO3VMOHHBLIMU
MacTuKamu.

4.22 B TennoBbix kamepax, pacrnosioXeHHbIX Ha Tpacce TennonpoBoAoB, 3arnopHas apmartypa
OOIMKHA UMEeTb YCUINEHHOE 3aLlMTHOe MOKPbITHE.

MpoekTupoBaHne GeckaHanbLHOW NPOKNaaKu

4.23 beckaHanbHyl0 NPOKMagKy MW30NMPOBAaHHBIX TEMMONpoBOAOB HEOOXOoOAMMO BbIMOMHATL B
HenpocaaoYHbIX FPYHTaxX C €CTECTBEHHOW BNaXXHOCTLIO UMW BOAOHACHILLEHHbIX U MPOCaA0YHbIX FpyHTax 1-ro
TMna.

B cnabbix rpyHTax c Hecywewn cnocobHoctbto meHee 0,1 MlMa Heobxoaumo yCTPOMCTBO
NCKYCCTBEHHOrO OCHOBaHWS.

4.24 BeckaHanbHYyl0 MPOKNaaKy M3ONMPOBAHHbLIX TEMMONPOBOAOB PEKOMEHAYETCH MNPOEKTUPOBAaTb
NoA HenpoesXen 4YacTbio YNUL U BHYTPW KBapTarnoB XWUMOW 3acTponku. poknagka Tennonposogos nof
npoe3Xen 4acTbio aBTOMOOWUIBHBIX WM MarncTpanbHbIX OOPOr U ynul O6LLEeropoAcKoro 3HaveHus, Kak
npaBwno, He gonyckaeTcd. He gonyckaeTtcs Takke 6eckaHanbHas Nnpoknagka TennonpoBogoB Nog 4ETCKUMM
1 UrPOBbLIMU MIIOLLagKaMM.

4.25 Tpy nog3eMHOM nepecedeHnn 4OPor M ynuy, SOSMKHbI cobnogaTbCca npasuna, U3roXeHHble B
6.12* - 6.20* 1 npunoxeHun 6 CHul 2.04.07.

4.26 lMpu BeckaHanbHOW NpPOKNagke M3ONMPOBAHHLIX TEMMOMNPOBOAOB MNOA4 yrvuamu v goporamu
MECTHOro 3HayeHusi, aBTOMOOUIbHbIMM foporamu V KaTeropum, a TaKKe BHYTPUXO3ANCTBEHHLIMU
aBTOMOOUNBHBIMW - JOpOraMu  AOMKHbI  NPUMEHATBCA  TPYObl C  TOMWMHOW  CTEHKW, UCKNIOYaloLLen
oBanusaumo Tpyd nop BRMAHWEM [OaBfEHUs TPyHTa W HanpshKEeHWN BCreACcTBUE OOPOXKHOTO ABUXEHUS.
JdonyckaeTtcs yknagka pasrpy3o4HbIX Xene306eTOHHbIX NnT.

4.27 WNsonupoBaHHble TpybonpoBoabl TEMMoBbIX ceTel npu 6GeckaHanbHOM Mpoknagke,
pacrnonaraemMble Haj COOPYXEHUSIMW MeTPOMONMTEHa, AOIPKHbI MPOKMNaAablBaTbCHA B CTalbHbIX yThsipax,
KOHLbI KOTOPbIX OOJMKHbI BbIXOAMTb 3a Npedernbl TOHHeNns meTpononuTeHa Ha 10 m B 06e CTOpPOHbI, 1nu B
MOHOIUTHOM Xere300eTOHHOM MPOXOAHOM KaHane. B MoHwXeHHbIX Tovkax GeckaHanbHOW Npoknagkv o
UNM Mocrne nepeceyeHnst NNMHWM METPOMONUTEHa [OJPKHbI YCTPauBaTbCs CMYCKHUKM C  BbIMYCKOM B
CYLLECTBYIOLLYIO CUCTEMY [OXAEBOW KaHanm3aumu. OTKovalrolme yCTPOMCTBA Ha TEnnoceTn LOJIKHbI
pacnonaratbCsd, Kak npaBuio, Ha pacctosHun 0,1 KM OT NMHMK MeTpornonuTeHa. B CTeCHeHHbIX ycnoBusax
AonyckaeTcsl yBennyeHne paccTositHus 4o 1 KM ¢ cornacoBaHMeM B yCTAHOBIIEHHOM MOpPsiAKe.

4.28 Tllpu koMneHcauuMum TemnepaTypHbIX paclMpeHWd 3a cYeT YrnoBs noBopoTa Tpaccel, [1-
obpasHbIx, [-06pasHbix, Z-06pa3Hbix KOMNEHcaTopoB crnedyeT npegycMmatpuBaTb, Kak npasuno,
amMopTu3upytoLLme nNpoknagku Nnbo kaHanb! (HULLK).

4.29 B kayecTBe amopTM3NPYIOLLUX NPOKIAL0K MPUMEHSIOTCA BCNEHEHHbIE NONNITUNEH, KayvyK UIn
HEXeCTKUIA neHononuypeTaH MnoTHocTbio ~ 30-40 kr/m3. TonwuHa Npoknagku onpeaensieTcs ucxogsa ms
BENMMYMHbI PacyeTHOro MepemeLLeHns TennonpoBoda, KoTopasi He AOormbkHa npeBblwaTtbe 50% TOMWWHbI
MPOKNagKn Npu ee cxaTuu.

4.30 T[lepecevyeHne uU30NUPOBaHHbLIMKM Tennonposogamu guameTpom <= 300 MM 34aHURA
OOMycKaeTCs TOMbKO MpU YCTPOWCTBE TEXHUYECKOro KOpuaopa, TEXHMYECKOro MOAMOSbs UMW TOHHEens
BbICOTOM He MeHee 1,8 M C OTAenbHbIMW 3anvparwumucs Bxodamu. B aTtom cnyvae pgonyckaetcs
npumMeHeHue Tpyb ¢ NOKPOBHbLIM CNOEM U3 OLIMHKOBAHHOW CTanw.

4.31 YcTpOWCTBO KaMep C NPUMEHEHWEM LUApPOBbIX KPAHOB MOBLILLEHHOW HAOEXHOCTU C PYYHbIM
ynpaBreHneMm And M30nupoBaHHbLIX TpybornpoBoAoB He TpebyeTcs. YnpaBneHue LWapoBbIMW KpaHaMmu
Knacca HagexHoCTn A cnefyeT OCyLecTBNATL Yepes Mokn U Heobenyxusaemsle konogubl gnametpom 100
- 300 Mm.

4.32 Ha TennoBbiX ceTax nocrne ueHTpanbHoro Tennosoro nyHkta (LTI) yctaHoBky 3anopHon
apmaTtypbl Ha OTBETBMEHMSX K OTAENbHbIM 30aHWsM criegyeT npegycmatpvBaTb Ha TennonpoBogax
anameTtpom 150 mm 1 Gonee vnm Ha TENnoNpoBOA4AaX HE3aBMCMMO OT AuameTpa npu AnvHe OTBETBMEHMUS
100 m 1 Bonee.

4.33 [lo cornacoBaHUd C 3akasyMkOM W 3IKCANyaTUpPylOLWen opraHuMsaumen Ha maructpanax
onametpom 500 - 1000 mm gonyckaeTcsa nNpUMeHeHWe 3anopHOW apMaTypbl MOBbILEHHOW HaAeXHOCTU
(wapoBbIx kKpaHOB) 6e3 anekTponpuBoda M yCTPONCTBA KaMep-NaBUITbOHOB.

Mpn HanuMyum TenemexaHusauumn TENMOBbLIX CETEN W MPUMEHEHWUM LLapOBbIX KPaHOB nocregHue
MOryT pacnonaraTbCsi B TEMNNOBbIX KaMepax C BLIHOCOM 3NeKTpoobopyaoBaHMS B OTAENbHOE NOMELLEHNE.



4.34 Kamepbl no Tpacce Tennonposoda, Kak npaBwuno, He npegycmartpuBatTcs. OHu moryT
coopyxXaTtbCsl Mo TpeboBaHWI0 3aKa3drka MU IKCMIyaTUpYLWEen oOpraHm3aunm B UCKIMIYNTENBHBIX Cryvasx
Ha OTBETBMEHUSX, B MECTax YCTaHOBKW 3anopHOW apMaTypbl, NpubOpoOB U CUNbGOHHBIX KOMMNEHCATOpOB,
ecnu TpebyeTtcs nx obcnyxusaHme.

4.35 OTBeTBMEHNSI OT OCHOBHOIO TEMMOMNPOBOAA, Kak NPaBuIo, AOMKHbI MPegyCcMaTpuBaThCs B 30HE
MUHVMarnbHbIX NEPEMELLEHWIN Y HEMOOBWKHbBIX OMOp.

[onyckaetca pasmelleHMe OTBETBMEHUMW Y YCMOBHO HEMNOABWXHbIX ToYek Tennonposoos. [pu
3TOM TPOWHUK MpeaycMaTpuMBaeTCs C MOBLILWEHHOW TOMLWMHOW CTEHKU UMW C Haknagkamu. BeinonHeHue
OTBETBMEHMS Yepes WTyLep AonyckaeTcsa npyu 060CHOBaHUN pacveToM.

OTBeTBMNEHUS, KOTOpPble PacnofioXeHbl B 30HE MWHUMAIbHbIX MNEPEeMeLLEeHUA UNU Yy YCIOBHO
HEMNOABWXHbIX OMOp, Takke cneayeT obknaabiBaTb aMOPTUSMPYIOLWMMKU Mpoknagkamu Ans obecneyeHus
BOKOBbIX NepeMeLLEHNN.

4.36 [lpoxogpl TennonpoBOAOB CKBO3b CTeHkM (hbyHOAMEHTbI) 34aHUA M Kamep OOJDKHbI
OCYLLECTBMNATLCSA C MOMOLLBK YCTAHOBKU CheumnanbHbiX PEe3VHOBBIX (MOMIMMEPHBIX WM CTamnbHbIX C
CarnbHVKOBbIM YMIIOTHEHVEM) MMITb3 C NOCreayrLWmMM 6EeTOHMPOBaHUEM.

4.37 B mectax conpsbkeHusi 6eckaHarnbHbIX Yy4acTKOB TEMMOMNPOBOAOB C KaHanbHbIMW criegyeT
yCTaHaBnMBaTb PE3VHOBbIE WNWN CTanbHblE TUMb3bl C CalbHUKOBBIM YMNOTHEHMEM, obecneynBaroLLM
BO3MOXHOCTb BOKOBbIX NEepeMeLLEHUNNA.

4.38 B npoektax crnegyeTr npeaycMmatpuMBaTb MeponpuUATUS NO  3aliute TEnrnoBbIX CeTew,
obopyaoBaHUsA N NPUEMHMKOB Tenna OT HeAONYCTUMbIX MO YCMOBUSAM MPOYHOCTU MOBbILLEHUA AaBMeHus,
BO3HUKAIOLLMX MPU HECTALMOHAPHbIX FTMAPaBIMYECKNX peXnMaXx.

Ona BHyTpuKBapTanbHbIX TEMMOBbIX CeTeW B MNpPOeKTax TennoBblX MNYHKTOB Takke crneayet
npeaycMmatpuBatb MEpoOnpusTUS MO 3alumte notpebuteneir oT NoBbILEHUS OABMEHUd, ecnn ctaTtuyeckoe
AaBrieHVe B TeNMOBbIX CETSX NpeBbiwaeT paboyee gasneHne obopygoBaHus.

4.39 WsonvpoBaHHble TennonpoBoAbl He TpebylT YCTPOWCTBaA MOMyTHOro ApeHaxa. [lo
TpeboBaHMIO 3aka3yMka Mpu BbICOKOM YPOBHE CTOSIHUSI TPYHTOBbIX BOA4 B MNPOEKTe MOXeT ObiTb
nNpegycMOTpeH MOMNYTHBIN ApeHax.

4.40 Tpu npoknagke TennoBbix ceTen OeckaHanbHbIM crnocobom Tpybbl ykragpiBalOTCA Ha
nec4yaHoe ocHoBaHue TOMLLUHOM He MeHee 150 MM ¢ necyaHol obcbinkon He meHee 150 MM.

4.41 lMec4aHyto 0bcbInKy cneayeT BbINONHATL U3 Necka ¢ koapduLmeHToM hunbTpaumm He MmeHee 5
Mm/CyT.

Mecok pgomkeH ObITb ¢ pasmepoMm dpakumm He 6onee 5 MM M He OOMKeH codepXaTb KPYMHbIX
BKIMIOYEHNA C OCTPbIMM KPOMKaMW, KOTOpble MOryT MNOBPeAWUTb 3allMTHbIA Crov TpybonpoBOAOB W
coeuHUTErNbHbIE MY ThI.

Mocne 3acbInkn Necok AormkeH BbiTb yTpamboBaH (CcTeneHb ynnoTHeHus ~ 0,92-0,98) ¢ Tem, 4Tobbl
TennonpoBsogam, MpPONOXeHHbIM B necke, Obino obecrnevyeHO paBHOMEPHOE TpeHMe MeXOy BHELUHen
obonoykor TpybonpoBoaa u rpyHTOM.

4.42 Tpun GeckaHanbHOW Npoknagke TpyObonpoBOAOB pacCTOSIHME MO FOPU3OHTANM OT HapyXXHOW
MOBEPXHOCTM M30NMPOBaHHOrO TpybonpoBoga Q[0 yHOAMEHTOB 34aHUA U COOPYXXEHWUWA [AOIMKHO
npuHumatbes no CHwull 2.04.07.

lMpn HEBO3MOXHOCTW BblgepXaTb 3T pacCTOsHWS Tpybonposoabl OOSMKHbI MPOKNaAblBaTbCA B
KaHanax unm B CTanbHblX YyTRsipax Ha paccTosHUW He MeHee 2 M OT (PyHOAMEHTOB 34aHuMn nubo B
NPUCTEHHbLIX (MPUCTPOEHHBLIX K (yHOAMEHTaMm 30aHUi) TOHHEeNAX W3 MOHONUTHOro XenesobeTtoHa C
nsongaumnen MmetTanmnom.

4.43 U3 kamep 1 CNYCKHUKOB Npu GeckaHanbHOW NPOKNaake TennoBbiX ceTen AOMKHbI yCTpanBaTbCA
BOAOBbLINYCKM B BOAOMPUEMHbIE KOMOALbLI C BOAOOTBOAOM B [AOXAEBY KaHanusauuw wnm, ecnm 310
HEBO3MOXHO, C NocneayoLen OTKa4ukon.

444 B wmecTax, rge He MpeacTaBrnsieTCss BO3MOXHbIM BbIMOMHUTL CaMOTEYHbIA BbIMYCK OT
CMYCKHWKOB B CYLLECTBYIOLLYI0 OOXOEBYK KaHanM3auuit u3-3a BbICOKMX OTMETOK JIOTKOB, He0OXoavMmo
YCTPOWCTBO MO COrfacoBaHMI0 C 3KCMAyaTUPYHOLLMMN OPraHM3aumsiMn HaCOCHbIX NepeKaynBaoLLmMX CTaHLUNN.

4.45 WsonupoBaHHble TpybonpoBoabl guameTpom o 400 MM Npu MNpoKnagke Ha y4vacTkax B
HenpoXoAdHbIX KaHanax peKkoMeHAyeTCs ykragbiBaTb Ha OCHOBaHME W3 mnecka C KoadPUUUEHTOM
unbtpaumm 5 m/cyTt. [na Gonbliero gvameTpa LONyCKaeTcs npoknagka TpybonpoBoda Ha CKOMb3SLLMX
onopax. Mpn aTom HeobxoamMma NnpoBepKa TENMNOCETN Ha NPOAONbHYI0 YCTONYNBOCTb.

Ha yyacTtkax npoknagku TpybonpoBOAOB B MPOXOAHbLIX M MOMYNPOXOAHbIX KaHanax anuHon o 30 m
Jonyckaetca npoKnagka Ha CKomb3dwmx onopax. [dnuHa kaHanoB MoxeT ObiTb yBenuMyeHa mno
COrnacoBaHuUI0 B yCTAHOBMEHHOM MOpsiaKe.

4.46 lNpun peKOHCTPYKLMM TEMNNOBbLIX CeTeln AonyckaeTca yknaaka n3onmpoBaHHbIX TpybonpoBoaoB B
CYLLECTBYIOLLNA HENPOXOAHOW KaHa C 3aCbINKOW NOCeAHEro neckom.

4.47 lNMpw kaHanbHOW NPOKMNagKe TEMMOBbIX CETEN C NMPUMEHEHVNEM U30JTMPOBAHHbLIX TPYOONPOBOAOB
KOHCTPYKTMBHbIE PELUEHUS KaHaroB, Kamep-MaBWiIbOHOB MPUHMMAIOTCA aHaNorMyHbIMW peLleHusM Mpu
KaHanbHOW Npoknagke TensoBbIX CETEN C APYTUMI BUgAMU N30MALNN.



4.48 MyHumanbHyto rmybuHy 3anoxeHus Tpyb B 3emre, cuutas OT HM3a AOPOXHOIo MOKPbITUS OO0
BEpxa NonuaTurneHoBon obornoyvku Tpybbl, criegyeT npvHumatb He MeHee 0,5 M BHe MpenenoB Mpoe3Xen
yactm n 0,6 M - B Npegenax npoes3xemn Yyactn, cuntTasa oo Bepxa ns3onsauuu.

Honyckaemasi rnybvHa 3anoxeHunst U30NMpoBaHHbIX TPyO AOMmKHa COCTaBNSATb OPUEHTMPOBOYHO AN
anameTpoB (cTanbHbIX TPYO U NONMaTUNeHoBbIxX obonovek) go 133 x 225 mm - 3,1 M, ¢ 159 x 250 mm go 530
X 710 Mm - 3,6 M, #o 1020 x 1200 mm - 2,8 m (6e3 yueTa BNUSAHUSI TPAHCNOPTHLIX CPEACTB).

Mpn HEOBXOAMMOCTU KOHTPOSbHBLIX PACYETOB IMYOMH 3anoXeHUsl TeNSIONPOBOAOB ANsl KOHKPETHbLIX
YCINOBUIM NPOKNagKM pacdeTHOEe COMPOTUBIIEHWE MEHOMONUypeTaHa U NosmnaTUNEHOBON 0BOMNoYKM cnegyet
npuHUMaThb no [1].

4.49 Tpun HeobxooMMOCTM NOA3EMHONM MPOKNaaKM TENNONPOBOAOB Ha rnybuHe Gonee OonycTUMOWn
nx criegyeT NpPoKnaabiBaTh B KaHanax (TOHHensXx).

JonyckaeTcsi BMECTO YCTPOMCTBA KaHANoOB NPUMEHEHWNE Pa3rpy304HbIX Kene3obeTOHHbIX NInT.

4.50 MNpu HEBO3MOXHOCTU BblgepXaTb HOPMbI, NpeaycMoTpeHHble CHuI 2.04.07 ansa nepeceveHus
TennonpoBogoB OeckaHanbHOW NPOKMagKM C ra3onpoBOAOM, BOAOMPOBOAOM, JANIEKTPUYECKUMU Kabenamu
HanpskeHuem go 35 kB, HeobxooumMoO nNpPOEKTHble peLIeHUss COrnacoBbIBaTb C 3JKCMyaTUPYHOLWMMA 1
OPYrMMU 3anHTepeCcOoBaHHbIMU OpraHn3auusiMu.

4.51 Harpy3ka Ha HenoBWKHbIE OMopbl B 0OLem crnyvyae AOMMKHa NpUHMMAaTbCS MO HaubonbLlien
ropuM3oHTanbLHOM oceBOoM M OOKOBOW Harpyskam mnpu nobom pabovem pexume Tennonpoesoga W npwu
rMAPaBNNYECKUX UCTbITAHUSIX.

4.52 KOHCTpYKUUS 3NEMEHTOB MeTanfMyYeckmx HEMOABMXKHbLIX OMop AN GeckaHanbHOW NpoKnagku
Tennosbix ceTen, He npeaycmoTpeHHbix TOCT 30732, a Takke >xene3obeToHHble HENoABWXHbIE OMopbI
OOIMKHbI pa3pabaTbiBaTbCa N0 MHANBUAOYANbHLIM YEPTEXaM UIM NPUHUMATLCS MO TUMOBLIM NPOEKTaM.

Pacuet Harpy3okK Ha onopbl

4.53 B TpybonpoBogax GeckaHanbHOW NPOKNagky B rpyHTe CUmbl TPEHUA OEeNCTBYIOT BAOMNb OCU
TpyObl Kak pacnpeaeneHHas Harpyska ¢ UHTEHCUBHOCTbIO, H/M, koTopas paccunteiBaetcs no opmyne (B.3)
npunoxexns B.

KoadhduumneHT TpeHus M0 3aBUCUT OT KOHCTPYKLMM M3OMAUUKM, XapaKTepa HarpyXeHus u yrna
BHYTPEHHEro TpeHust rpyHTa u. [Onsa un3onupoBaHHbIX TPyd Mpu pasnuyHOM XapakTepe HarpyXeHus
KO3 PULMEHT COCTaBMSET:

~ 0,2 - NIpM MHOrOKpaTHOM YepeaoBaHWM LUKIOB HarpeB - OXNaXaeHue;

~ 0,4 - Npu ogHOKpaTHOM HarpeBe (OXNaXXaeHWW);

~ 0,6 - Npu KpaTKOBPEMEHHOM MPUSTOXKEHNN HArpy3Ku.

lMpn onpegeneHMn KOMMEHCALUMOHHOMW CMOCOOHOCTM TEMSIONPOBOAOB M HArpy3ok Ha Onopsbl
KO3 P ULUMEHT NpnHMMaeTca paBHbiM 0,4,

PacnopHble ycunua oOT BHyTpeHHero AasneHus npu npumeHeHun CK u CKY BbluucnsioT no

dopmyne

PIln B 2
P = (D +D ) + C IenbTa, (2)
p 16 CcK CcK Jambna
roe P - BHYTpeHHee naBjieHue, Mlla
D - HapyxHe OmameTp CK, MM
CK
B
D - BHyTpeHHUM nmamerp CK, wMuM;
CK
C - Ocerasd XEeCTKOCTb KoMIeHcaTopa, H/ mu;
JamMbna
IenpTa - medopmMauMsa KOMIEHCATOPa, MM.

4.54 PacyeT Harpysku Ha onopbl MPON3BOASAT C MCNOMNb30BAHNEM KOMMBIOTEPHbLIX MPOrpamMm.

Mpun onpepeneHnn Harpy3oKk Ha onopkl C UCMONb30BaHMEM KOMMNEHCUPYIOLMX YCTPONCTB 1-/ rpynnbi
"a" (M-o6pasHbix, [-06pasHbiX, Z-006pasHbiX KOMMEHCATOpOB) creayeT PYKOBOACTBOBATbLCA TUMOBLIMMU
peLleHnsIMN.

Mpun onpegeneHnn Harpy3oK Ha Onopbl C UCMOSIb30BaHNEM KOMMEHCUPYIOLWNX YCTPONCTB 1-1 rpynnbl
"6" (CK wn CKY) ponyckaeTcss pyKOBOACTBOBATbCH TEXHUYECKOW [OKYMEHTauMemn npeanpustun -
na3roToBmuTENEn CUNbGOHHBIX KOMMNEHCATOPOB.

Mpn onpemgeneHun Harpy3ok Ha onopbl Npu npumeHeHun CK n CKY cneagyeTt yunTbiBaTb BNUsiHUE
crnegywoLwmnx cun:



- PacMopHOro yCunus cunbMOHHbLIX KOMNEeHcaTopos P_p;

- )KECTKOCTU CUIbGOHHbLIX KOMMNEHcaTopoB P,

- COMPOTUBIIEHMS TPEHWIO TEennonpoBofda O FPYHT Ha yyacTkax GeckaHanbHOW NPOKNAagkv Wmm
TPEHWIO B NOABWMXHbBIX OMOpax Ha yyacTkax kaHanbHoOW npoknaakv unu B dytnsape P_Tp.

Kpome Toro, crnieflyeT y4uTbiBaTb B KOHKPETHbIX PacYeTHbIX CXeMax TennonpoBOAoB:

- HeypaBHOBELLEHHbIE CUIlbl OT BHYTPEHHEro AaBneHns ANs CanbHUKOBbIX KOMNeHcaTopos P_H;

- ynpyryto gedopmanuio rubknx KomneHcaTopos nnu camokomneHcauum Tpyé (P_x, P_y).

4.55 PacyeT Harpy3ok Ha Ornopbl Ha y4acTkax KaHanbHOW MPOKMafkym peKkoMeHAyeTcs BeCTU B
COOTBETCTBMU C [1].

CoeanHeHNA M30NMPOBaHHbLIX TPYO 1 haCoHHbIX U3aenumn

456 [Ona coegunHeHusi cTanbHbiX Tpyo Mexay cobor m ¢ acoHHbIMU U3OENUSMU  OOIDKHbI
NPUMEHSITLCS CTbIKM, OTBEYaloLLmne crneayow M TpeboBaHNsM:

- NeHononuypeTaH Ansa CTblka A4OoMmkeH oTBeyaTb TpebosaHusam TOCT 30732;

- KOHCTPYKLUMN 0BONOYEK CTHIKOB U UX COEAMHEHUN C NONUITMNEHOBLIMN 060no4kaMu Tpyd OOMKHbI
ObITb repMeTUYHbIMM NPU JaBNEHUN BHYTPU CTbIKOBOro npoctpaHcTea 0,05 MlMNa B TeyeHne 5 MuH;

- KOHCTPYKUMSI TEnnou3onvMpoBaHHbLIX CTbIKOB [OMXHa BblaepxuBaTb He MeHee 1000 uuknos
UCMbITAHUIA COrNacHoO MeToANKE NpunoXxeHus L.

B0O3MOXHO NpMMEHEHME APYrMX KOHCTPYKLMIA CThIKOB, OTBEYAKLLNX Bbilleyka3aHHbIM TpeboBaHMsAM.

Cucrtema onepatTnBHOro ANCTaHUMOHHOIO KOHTPOJA COCTOAHUA TennoBOM U30NALUN

457 [Ona yHudukaumm wucnonb3yembix ANd KOHTpons npubopoB Heobxoaumo obecneudnTtb
cnepyoLne 3HayeHns napameTpos cuctemsl OOK:

- QIEeKTPUYECKoe COMPOTMBIIEHME CUTHANbHOM Uenu (neTnu) AomkHO 6biTb ~ 200 Owm, 4To
COOTBETCTBYET OJIMHE KOHTponMpyemoro TpybonpoBoda ~ 5 KM (Mpu MpeBbILLUEHUN YKa3aHHOMO 3HA4YeHus
AeTekTop cpabaTbiBaeT Ha 00OphLIB);

- MOpOroBoOe 3amneKkTpuyeckoe conpotmeneHve wmsonauum 1 - 5 kOm, cooTBeTCTBYKOLLEE
cpabaTbiBaHUIO CUrHana yBrnaKHeHus.

B uensax obecneveHnst TeKyLLEro KOHTPOMS 32 COCTOSIHUEM U30MSLMU PEKOMEHAYETCA NPpUMeEHeHne
OEeTEeKTopoB, UMEKLLIMX HECKOMbKO CTyneHen cpabaTtbiBaHus, YTO No3BoNsgeT obHapyxutb Gonee HU3KUIA
YPOBEHb YBMNaXHEHUs1 NeHononMypeTaHa.

4.58 lMpoektuposaHue cuctem OK HeobxoaMMO OCyLLECTBNATL C BO3MOXHOCTbIO NPUCOeaMHEHUS
NpoeKkTupyemon cnuctemsl k gencteyrowmum cuctemam OOK n nnaHnpyemsim B ByayLuem.

4.59 B kayecTBe OCHOBHOrO CUrHanbHOro NPOBOAA UCMOMb3yeTCcs NPOBO/, PACMONOXEHHbIN cnpaBa
Mo HamnpaseHUo NoAayn Boabl k NoTpebutento Ha oboux Tpybonposogax. BTopow curHanbHbI NPOBOAHUK
ABMNSIETCA TPAH3UTHBIM.

4.60 Bce 60kOBble OTBETBIIEHWS JOIMKHbI BKIIOYATHCS B pa3pbiB OCHOBHOMO CUTHanbHOro NpoBoAa.
3anpewaeTtcs nogknoyate GOKOBbIE OTBETBMNEHUSA K MEAHOMY MPOBOAY, PACMOSIOKEHHOMY CrieBa Nno xogy
nogayuv BoApl k noTpedutento (TpaH3uTHOMY).

4.61 CTauunoHapHbIn getekTop obecneymBaeT HEMPEPbIBHLIN KOHTPOSMb COCTOSHUA m3onauuun. pu
OTCYTCTBMM BO3MOXHOCTW MOAKITOYEHUS CTaLWOHAPHOro AeTeKTopa MNEepUOAMYECKUA KOHTPOMb MOXET
NpoOBOAMTLCHA C UCNONb30BaHNUEM NEPEHOCHOIO AeTeKTopa.

4.62 B TO4YKax KOHTPOMS Ha KOHLax TenmnoceTn yCTaHaBNMBAKOTCS KOHLUEBbIE TepMUHarbl, OOUH U3
KOTOPbIX MOXET UMETb BbIXO[ Ha CTaLMOHaPHbIA OETEKTOP.

4.63 To4vkm KOHTponsa HeobxoaMMo npegycmatpumBaTb Ha paccTtosiHum He 6onee 300 m apyr ot
apyra. B ykazaHHbIX TOUKax yCTaHaBNMBalOTCA NPOMEXYTOUHbIE TEPMUHATbI.

4.64 Ons TpybornpoBogoB AnuHOM MeHee 100 M ponyckaeTcsl YCTaHOBKA TOSIbKO OOHOW TOYKM
KOHTPOMNS C 3aKOJSIbLLOBKOW CUrHarbHbIX MPOBOAHMKOB NOA4 METanfM4YecKon 3arfnylwKkon Ha OPYroM KOHue
Tpybonposoaa.

4.65 B Hauane 6okoBbix oTBeTBNEHWU gnmHon 30 - 40 M CTaBMTCS NMPOMEXYTOUHLIN TEPMUHANM BHE
3aBMICMMOCTM OT PaCMONOXEHUS APYrMX TOYEK KOHTPOSA HA OCHOBHOM TpybonpoBoge.

4.66 Ha rpaHmuax conpsiraemMbiX NPOEKTOB TEMJOBLIX CETEN B MECTax MX COeAMHEHUsT Heobxoanmo
npeaycMmaTpuBaTh TOYKM KOHTPOMS U yCTaHaBMNvBaTb ABOWHbIE KOHLEBbIE TEPMUHANbI, KOTOPbIE MO3BONAT
06beanHUTL Unu pasbeanHnTb cuctemy OLK aTux yyacTkoB.

4.67 lpn nocnepoBaTenbHOM coeAuHEHUM NPoBOAHMKOB cuctembl O[K B MecTax OKOHYaHUA
nsonaumn (npoxod TpyboONpoBOAOB 4Yepe3 TennoBble Kamepbl, MOABanbl 30aHUN M T.N.) COefMHEeHUud
NPOBOAHUKOB TpebyeTcs BbINOMHATL TOMbKO Yepes TepMunHanel.



4.68 MakcumanbHasa anvHa kabensa oT TpybonpoBoda A0 TepMUHAnNa He JoIbkHa npesbiwaTb 10 m.
B cnyyae HeobxogumocTM npumeHeHunst kabensa ¢ Gonbwen anuHom TpebyeTcsi  ycTaHOBKa
OOMOJSTHUTENBHOIO TEPMUHANa Kak MOXHO Orvke K TpybonpoBsoay.

4.69 [Ina coegnHeHUs curHarnbHbIX NPOBOOHWNKOB M NOAKIIOYEHNs] MpUBOpoB KOHTpons Heobxoaumo
MCMNonb30BaTh TEPMUHAnbI CreayLwux TUMOB:

- KOHLIEBOW TEpPMMHan - B TOYKax KOHTPOJIA Ha KoHuax Tpybonposoaa;

- KOHLLEBOW TEpMWHan C BbIXOAOM Ha CTaUMOHAPHLIN OETEKTOpP - B TOYKE KOHTPOSNS Ha KOHLUe
TpybonpoBoaa, B KOTOPOWM NpesyCMOTPEH CTaLMOHaPHbINA OEeTEKTOP;

- MPOMEXYTOYHBIN TEPMUHAN - B MPOMEXYTOYHOM TOYKE KOHTPONS Tpy6onpoBoaa;

- ABOMHOW KOHLEBOW TEPMMHAN - B TOYKE KOHTPOSS Ha rpaHuLe y4acTka;

- 00beauHAIWMI TEpMUHAN - B TEX To4YKax KOHTPONs, rae Heobxooumo obbeguHUTb B €L4UHYH0
netnto Asa (Tpu) yyacTtka TpybonpoBoaa;

- MPOXOQHOW TepMuHan - ANs MOOKMIYEHUsT COeOUHWUTENbHbIX kabenen B MecTax OTCYTCTBUS
n3onaumm (B TENNOBLIX Kamepax, B nNogeanax JOMOB M T.M.) U Npy ANVHE coeaunHUTenbHoro kabens donee
10 m.

4.70 YcTaHOBKa TEPMMHAINIOB C HAPYXHbIMW pa3beMaMmn A9 COeAMHEHMS CUrHanbHbIX MPOBOAOB B
NMOMELLEHMSX C NOBbILUEHHOW BIIAXKHOCThIO (TEMMOBbLIE KaMepbl, NoABarbl AOMOB U T.M.) HE AOMYyCKaeTCs.

4.71 YcTaHOBKa TEPMMHANOB B MPOMEXYTOYHBIX M KOHLEBbIX TOYKax KOHTPOSS OCYLLECTBNSAETCS B
HaseMHbIX WM HaCTEHHbIX KOBEpax YCTaHOBMEHHOro obpasua. B koHUeBbIX Toykax TpybonpoBoaa
JonyckaeTtcsl yctaHoBka TepmuHanos B LITT1.

4.72 KOHCTpyKUMa KOBepa [OfkKHa UCKMoYaTh Mpouecc obpas3oBaHWs KOHOEHcaTa Ha aremeHTax
TepMuHana, MNPOHMKHOBEHMSA Brarm K obecnevvMBaTb BEHTUNSLMIO BHYTPEHHero obbema KoBepa.
BHyTpeHHWIN 06beM koBepa JOSMKEH ObITb 3ackinaH CyxMM NECKOM OT OCHOBaHWs 40 YpoBHSA 20 cMm [0 Bepxa
Kpas.

4.73 [lpn ycTpoOMCTBE KOBEPOB Ha TennoTpaccax, MNPOKNaablBaeMbIX B HACbIMHbIX TFPyHTaXx,
Heobxo04MMO NpegycMaTpuBaTh AOMNOMHUTENbHbIE MEPbLI MO 3aluTe KoBepa OT MPOCcCagKu rpyHTa.

4.74 CoeavHuTenbHbli Kabenb OT TpybonpoBoda C repMeTUMYHbIM KabernbHbIM BbIBOAOM A0
TepMuHana AOmKeH NpoknagbiBaTbCsa B OLMHKOBaHHOM Tpybe anameTpom 50 mm. CBapka (nanka) 3alimTHOM
OLMHKOBaHHOW TPYObl C MPOSIOXKEHHBIM B Hell KabeneM 3anpeLuaeTcs.

4.75 Tlpoknagky COeOuHUTENbHOro kabens BHYTPW 34aHUN (COOPYXXEHWUW) OO0 MecTa YCTaHOBKM
TEPMUHANOB UNN B MeCTe pa3pbiBa TEMMOBOW U3onauum (B TEMNOBOW kKamMepe M T.M.) Takke Heobxoammo
OCYLLLECTBNATb B OLMHKOBaHHOW Tpybe anameTpom 50 MM, 3akpennsemomn Kk cteHe ckobamu. BHyTpu 3gaHun
OOnyckaeTcsl NPUMEHEHNE 3aLLUTHbBIX TOYPUPOBAHHBIX LUMAHIOB.

4.76 Mocne moHTaxa cuctembl OK cnegyeT BbINOMHUTL €€ UCMOMHUTENBHYI0 CXEMY, BKIHOYas:

- rpachmyeckoe n3obpaxeHme cxembl COEANHEHNSI CUTHAMbHBLIX NMPOBOAHUKOB;

- XapakTepHble TOYKW, COOTBETCTBYHLIME MOHTEXKHOW CXEME: OTBETBMEHMS OT MarMcrpanbHOWn
TennoTpacchl; yribl NOBOPOTOB; HEMOABWXHbLIE OMOPbI; NEPEXOAbl ANAMETPOB; TOYKN KOHTPOIS (Ha3eMHbIe U
HaCTEHHbIE KOBEPDI);

- Tabnuuy OaHHbIX MO XapakKTepHbIM TOYKaM C yKa3aHMeMm napameTpoB: HOMepa Touvek, AnaMeTp
TPyObl Ha yyacTke; AnvHa TpybonpoBoAa Mexady Tovkamu Nno NpOeKTHOW OOKyMeHTauun (4N nogatoLlero u
obpaTHoro TpybonpoBogoB); AnuHa TpybonpoBoga Mexay TOYkamu MO CXeMe CTbIKOB (OJ19 OCHOBHOIO U
TPaH3MTHOIO CUrHamnbHbLIX NPOBOAHMKOB 41151 MOAAMLLEr0 1 06paTHOro TpyGoNpoBOAOB);

- MapKMpOBKY Ha TepMMHanax (anioMuHueBbIX Gupkax);

- cneumdmrKaumio NpUMeHsieMbIX NPUOOPOB 1 MaTepraros.

4.77 Ha cxeMe HeobXxoouMo ykasblBaTb YCIOBHbIE 0003HAYEHMs1 BCEX UCMOMb3yEMbIX 3NEMEHTOB
cuctembl O[JK.

5 TpaHcnopTMpoBaHue U XpaHeHue

5.1 TpaHcnopTupoBaHue n XxpaHeHue ocyllecTensaTca B cootBeTcTeum ¢ [OCT 30732.

5.2 lNepeBo3ka M30nMPOBaHHbLIX TPYO AOMKHA NPOM3BOAMTLCA aBTOTPAHCMNOPTOM C YANUHEHHbIM
npuLenomM nunu Apyrum TpaHCcnopToM, NpMcnocobneHHbIM Ans nepeso3ku Tpy6. B TpaHcnopTe OOMKHO ObiTh
npeaycMoTpeHo npucnocobneHve, npegoTepallaollee ckaTbiBaHNE W NepeMeLLeHne NpoaykumMmn B Ky3oBe
npu nepeBo3ke. PekomeHayeTcs ncnonb3oBatb usgenusa m3 6pyca ceveHmem 100 x 100 mm. CBobGogHble
KOHUbI TPYO He AOIMKHbI BbICTyNaTh 3a rabaputbl TpPaHCNOPTHOrO cpeacTea bonee yem Ha 1 m.

5.3 Yknagky u3onvMpoBaHHbIX TpyD B TpaHCNOpPTHOE CPeAcTBO HeO6XoAMMO NPOM3BOAUTL POBHBLIMU
psgamMu, He Jonyckasi nepexnecrtoB. PekoMeHOyemoe KOMMYeCcTBO OOHOBPEMEHHO MEPEBO3MMbIX TPYD U
KONM4eCTBO SiPYCOB NpuBeAeHbl B Tabnuvue 3.

Ta6nuua 3




Inamverp Tpy©O, MM|IOmameTrp obojouky, |KommuecTsBo TpyoO, KommuecTBO ApyCcoB
MM mT.

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 MMpn norpyske n pasrpy3ke Tenron3onupoBaHHbIX TPYD M 3NeMeHTOB AOSKHbI ObiTb NPUHATHI
ocobble Mepbl, obecneyvBaloLLMe COXPaAHHOCTb 3aLUMTHBIX OBOMOYEK M TENMOU3ONSALMOHHOIO Cros w3
neHononuypetaHa. Pasrpysky TennousonupoBaHHbIX Tpyd W [Opyrux SnemMeHTOB Ha CTPOUTENbHON
nnowagke cnegyet nNponsBoanTb MEXaHUYECKMM cnocobom ¢ NPUMEHEHUEM rPYy30NOABEMHBIX MEXaHN3MOB
N BbICOKOMPOYHbIX MATKUX MOMoTeHeL,.

Mpn umcnonb3oBaHUW TpaBepC W BbLICOKOMPOYHbLIX MAFKUX MOMOTEHEL, WKW CTarnbHbIX CTPOn C
TOpLEBLIMW 3axBaTamMun UX AfMHA OOMMKHA ObiTb nogobpaHa Takum obpas3om, YTOBbl yron mexagy HMMU B
MecTe NpUcoeanHeHns K Kpioky 6bin He 6onee 90°

5.5 [inA npeaynpexaeHns packaTblBaHUS HWKHEro psaa Tpyd npu TpaHCMOPTUPOBKE MOA KpavHue
Tpybbl crieayeT yCTaHOBUTL cneumanbHble 6alimaku, CKMYaroLLme BO3MOXHOCTb NOBPEXAEHNS 3aLUUTHON
060M0YKN 1 TENNOM3ONALMOHHOIO CMOs B MPOLIecce TPaHCMOPTUPOBKU.

5.6 TpaHCnoOpTMPOBKY M MOrpy304HO-pasrpy3oyHbie paboTbl C M30NMPOBaHHbIMKM Tpybamu 1
anemeHTamun TpybonpoBOAOB crieayeT NPOU3BOAWTL NpU TemnepaTtype He Hke MUHyc 18T.

5.7 MNpwn cknaguposaHun Tpy6 BOGNN3M 3EeMNSAHLIX BbIEMOK (TPaHLIeW, KOTNOBaHbI) pacCcTosHWe oT
BGpoBKM BblEMKM OO0 MecTa CKrnagupoBaHus [OMmkHO onpepenatbces MNP B 3aBUCMMOCTM OT rNYyGUHbI
TpaHLWewn 1 TMna rpyHTa (yrna ecTeCTBEHHOro 0TKoca) Ui KpenneHus TpaHLen.

5.8 CknagupoBaHuMe W XpaHEHUe W30NMPOBaHHLIX TPYO Ha MpMOBBLEKTHBLIX cKknagax w
cTpovnmowaakax AOSMKHbI BbIMOMHATLCH B LUTabenax Ha MOAroTOBMEHHOW W BbIPOBHEHHOW nrowagke,
npu4eM HWKHUA pag Tpyb AOImKeH pacnonaraTbCs Ha NecyaHbIX NoAyLKax:

- BeIcOTOM He MeHee 300 MM,
- umpuuon 0,7-0,9 M- nia Tpy® mmamerpoMm mo 530 Mg
- mmpunon 1-1,2 M - """ " 630-1020 MM.



5.9 BbicoTa wTtabensa u3onNMpoBaHHbIX TPyO AoimkHa 6biTb He 6Gonee 2 M. [OMmkKHbl ObITb
npegycMoTpeHbl Mepbl NPOTUB packaTbiBaHus Tpyb. PasnunyHble BUAbI M30NMPOBAHHBIX M3OEeNUi 1 getanen
OOMKHbI XPaHUTBCS OTAEMbHO.

5.10 M3onupoBaHHble TpyObl M hacoHHblE U3Oenust Npu YCIoBUSIX XpaHeHust Goree 2 Hedenb
OOIMKHbI ObITb 3aLUULLEHbI OT BO3AENCTBUS NPSIMbIX CONMHEYHbIX Ny4en (B TeHW, No4 HAaBECOM UMW NPUKPbITHI
PYIOHHBIM MaTepuarnom).

5.11 He ponyckaetcs CKNaguMpoBaHWE W XpaHeHVMe MPOAYKUUM B MecTax, MNOABEPXKEHHbIX
3aTOMNNEHNO0 BOOOMN.

5.12 Tepmoycaao4Hble NONUITUIEHOBbLIE MaHXeTbI (MONOTHA) U MydpThbl AN CTBIKOBbLIX COEAUHEHWN
OOIMKHbI XpPaHUTLCS B MOMELLLEHUSIX UMK MO HAaBECOM B 3aBOACKOW ynakoBke. MydTbl JOMKHBI XpaHUTLCS B
BEPTUKAINBbHOM MOMOXEHUN.

5.13 KOMMNOHEeHTbI NeHononMypeTaHa AOMKHbI XPaHUTLCSt B TEMMOM OTanfIMBaeMOM MOMELLEHNMN B
COOTBETCTBMM C CepTUPUKATOM 3aBoAa-U3roToBMTENS.

6 CTpouTenbCTBO TENJIOBLIX CeTeNn

Obmas 4acThb

BeneHue 3eMIgHEIX paboT

MOHTaX TEeNJONPOBOIOOB

Tennormopoms0Jiaumsa CTEHKOB

[lpaBmia MOHTAaxa M NPMEMKM B SKCIlyaTaumio cucteMmel OIK
TexXHOJIOT KA PEMOHTHHX paboT

O6uwasn yactb

6.1 lpu cTpouTenbCTBE HOBbLIX W PEKOHCTPYKUMW OENCTBYIOWNX TEnsoBbIX ceTen crneayeT
PYKOBOACTBOBaTbLCS TPEOOBAHMAMUN MPOEKTHOW AOKYMEHTaLmMK.

6.2 CTpouTEnbHO-MOHTaXHasi OpraHM3auust B COOTBETCTBUM C AEWCTBYIOLLIMM 3aKOHOAATENbCTBOM
JOMKHa rapaHTMpoBaTb COOTBETCTBME KayeCTBa BbINOMHEHHbLIX €l TennoBblX ceTen ©GeckaHanbHom
npoknagkn u3 nsonupoBaHHbix Tpyd no MOCT 30732, skniovas paboTbl N0 TENNOrMAPOM3ONALUN CTLIKOB U
yctaHoBke cuctembl O[K, TpeboBaHMAM MPOEKTHOW M HOPMaTMBHOW OOKYMEHTauuu B TeyeHue 5 net ¢
MOMEHTa CAayu yKkasaHHbIX ceTel B aKkcnnyataumio. [1orosopomM CTpOMTENBHOrO Noapsaa rapaHTUAHbLIN CPOK
MOXET ObITb YBENUYEH.

6.3 Pa3buBky Tpacchl TENNOBLIX CETEN B COOTBETCTBUM C OENCTBYHOLUMM 3aKOHOL4ATENLCTBOM MO
OOrOBOPY C 3aKa34MKOM OCYLLECTBMSAT MECTHble OpraHbl apXUTEKTypbl Y FpagoCTPOMTENBCTBA UK MO KX
MOPYyYEHMIO Creumanu3npoBaHHbIe OpraHn3aumm.

6.4 CTpouTenbCTBO TEMIOBLIX CETEN BKITHOYaET CrieyloLLme OCHOBHbIE MPOLECChI:

- pa3buBKy Tpacchl;

- TPAHCMOPTUPOBKY TPYO U (hbaCoHHbIX N34ENNUA 3aBOACKOTO M3rOTOBIEHUS, XpaHeHWe;

- 3eMnsHble paboThl;

- packnagky TennonpoBooB.;

- NPOBEPKY LLENOCTHOCTU NPOBOAHUKOB M COCTOSIHUSA nsonsumm cuctemsl OOK;

- CBapKy TensonpoBOAOB;

- YCTPONCTBO HEMOABWXKHbIX OMOp;

- MOHTaX Tpyb n NX SNEMEHTOB;

- MOHTa)XX KOMIMEHCALMOHHbIX YCTPOMCTB, BKMtoyasa oceBble CK n CKY;

- N30NSALMIO CTBIKOB;

- MOHTaX CUrHaINbHOW CUCTEMbl ONEepPaTUBHOIO AUCTAHLUMOHHOIO KOHTPOMS YBNAXHEHWUsST N30MsLuuy;

- MpeaBapuUTENbHBIN MYCK TENMONPOBO4A Y 3aBapKy CTApTOBbIX KOMMEHCATOPOB;

- N30N5AUMIO CTBIKOB Ha CTApTOBbLIX KOMMEHcaTopax;

- cgadvy cuctembl OLIK (nocne 3achinku MECT YCTaHOBKM CTapTOBbLIX KOMMEHCATOPOB).

6.5 PasbuBky Tpaccbl TennoBbIX ceTen crnegyeT NPoOU3BOAUTb B COOTBETCTBMM C MNPOEKTOM
opraHusaumm ctpoutensctea ([MOC) u npoektom npowussoactea pabot (IMMP), koTopble AOMKHbI ObiTh
cornacoBaHbl C 9KCNyaTUpyoLL MMy opraHusaumnsamn, a takke TpebosaHuamm CHul 3.01.03.

BepneHune 3eMnfHbIX pa60T

6.6 PaspaboTka TpaHLlen U KOTNOBaHOB 1 paboTbl NO YCTPOWCTBY OCHOBaHMUA ANA GeckaHanbHOu
npoknagkn Tennonposogos B [MMY wusonauun cnegyet npousBoAUTb B COOTBETCTBUM C TpeboBaHusiMn
CHwulM 3.02.01 1 CHul 111-42.



6.7 lMpu GeckaHanbHOW MpOKNagke OOMOMHUTENbHO [OOIMKHbI ObITb BbLIMNOMHEHbI CrneayLme
TpeboBaHus:

- pbiTbe TpaHLIEN OOMKHO MPOM3BOAMTLCSA 6€3 HapylleHUs eCTECTBEHHOW CTPYKTYpbl FPyHTa B
OCHOoBaHuM. PaspaboTka TpaHwewn npom3BoguTcs ¢ Hepgobopom no rmydbuHe 0,1 - 0,15 M. 3auncTka
npou3BoauTCcsa Bpy4yHylo. B cniyyae pa3paboTkum rpyHTa HmXKe MPOEKTHOW OTMETKM Ha OHO AOMKEH ObITb
noAcbinaH Necok A0 NPOEKTHOW OTMETKU C TwaTtesnbHbiM ynroTHeHnem (K _ynn He meHee 0,98) Ha rnyouHy
He 6onee 0,5 m;

- OCYLLECTBMNEHO YCTPOWCTBO:

a) NPUSIMKOB - He MeHee 1 M B KaXayl CTOPOHY OT TennonpoBOAOB AMfs YCTAHOBKU OCEBbIX
komneHcatopoB CK u CKY, apmaTtypbl, 0TBOAOB, TPOMHWKOB Ans1 yooOBCTBa BeAEeHUs CBapKy/ M U3onsauum
CTbIKOB TPYD U HE MeHee 2 M - Ansi YCTaHOBKWN CTapTOBbIX KOMMNEHCATOPOB;

6) paclMpeHHOW TpaHWwen Mo pasmepam, MPUBEAEHHBIM B MNPOEKTHOM AOKyMEHTauuu, ans
YCTaHOBKU AeMnepHbIX NogyLleK, yCTPOMUCTBA KaMep, APeHaXHON cUCcTeMbl U Ap.;

- obecrnevyeHO goCTaTOYHOE MPOCTPAHCTBO ANs YKNaAku, NogaepXKu U cOopkn Tpyd Ha 3agaHHOM
rnybuHe, a Takke Ans yaobcTBa ynnoTHeHMS Matepuana npy o6paTHON 3ackInke BOKPYr TEMNONpoOBOAOB;

- Ha AHe TpaHwewn crnegyeT npegycmaTpuBaTb necyaHyo noaceinky TonwmHon 100-150 mm. MNepea
YCTPONCTBOM MECYaHOro OCHOBaHMS MMM MMacTOBOro ApeHaxa criedyeT MpOBEeCTM OCMOTP AHA TpaHLew,
BbIPOBHEHHbIX Y4acTKkoB nepebopa rpyHTa, MPOBEPKY COOTBETCTBMS MPOEKTY YKIMNOHOB [OHA TpaHLuew.
PesynbTatbl ocMOTpa AHa TpaHLLen ohOpMISIOTCA akTOM Ha CKpbITble paboThbl.

6.8 HavmMeHbLYyI0 WMPKWHY TpaHLWen No AHY Npu ABYXTPYOHON GeckaHanbHOW Npoknaake TennoBbiX
ceTew cneayeT NpyHUMaTh Ans Tpyo:

- omnamerpoMm mo 250 mm-2d +a+0,6 M;
1
- o500 wmm-2d +a+0,8 M;
1
- 0o 1000 mm-2d +a+ 1,0 M,
1
roed - HAPYXHEDI OMaMeTp OOOJIOUKM TEIJIOM3OJISLUMM, M,
1
a- paccTogHre B CBETy MexIOy OOO0JIOUKaMM TEeIJIOM3OJALUMU TPpyO, M.

6.9 Pa3amepbl Np1sSIMKOB NMOZ CBapPKY M U30MALMIO CTLIKOB TPYO criegyeT npuHUMaTh:

umpmHa = 2d + a+12 M;
1
nimHa = 1,2 MM IJIS CTBIKA C TEPMOYCAIOUHBIM [1OJIOTHOM,
nnuua = 2,0 M IJIS CTHIKA C MybTamu,
TyfbuHa nia Tpy® mmamerpom mo 219 wmm =0,3 M;
nina Tpy6 mmamerpom 273 MM m Goyee =0,4 .

6.10 MNpu 6eTOHHOM OCHOBaHWM UIM OMACHOCTW NOATOMMNEHWS BO BPEMS MOHTaXa B TpaHLUeaX
TpyObl guametpom Ao 400 MM HeoOxoAMMO yKnadblBaTb Ha MOAYLIKM M3 Mnecka, obecnedymBaroline
pacctosiHne 200 mMm oT obonoyku Tpybbl OO0 GeToHHOM nnuTbl, a npu guametpe Goree 400 MM - Ha
pacctosiHum 300 MM. YKnagka goImpkHa MPoM3BOAUTBLCS Ha NpeaBapuTesibHO yTpamboBaHHOE OCHOBaHUE n3
necka c kKoadppuumeHTomM ynnotHeHms ~ 0,98.

6.11 OOGpaTHasa 3acbinka npu 6GeckaHanbHOM MNpPOKNaake AOMKHaA MPOM3BOAUTLCS MOCHOMHO C
O[HOBPEMEHHbIM YMNIIOTHEHNEM KaXOoro Crosi.

B mecTax ycTaHOBKM CTapTOBbIX U OCEBbIX CUNbGOHHbLIX KOMMEHCATOPOB B 30HE HaubOonbLUero
OBWXEHMs TEennonpoBOAOB Mpu TemnepaTtypHbiX Aedopmauunax (L_H) HeobxoauMmo BecTM MOCNOWHOe
ynnotHeHue (K_ynn >= 0,97-0,98) rpyHTa npu obpaTHON 3acbinke Kak Mexay TpybonpoBogamu, Tak U Mexay
TpybornpoBogamMu u cTeHKamu TpaHwewn. Hag BepxoMm nonuatuneHoBow ob6onouvkn wmsonsumm Tpyo,
cTapToBbIX N oceBbix komneHcaTtopoB CK u CKY ob6sa3aTtenbHO YCTPOMCTBO 3aLLUMTHOrO Crnost M3 NecyaHoro
rpyHTa TonwmMHon He MeHee 150 mM. 3acbinHOM MaTepuan He JOMKEH coaepXaTb KamHewn, WwebHs, rpaHyn ¢
pasMepom 3epeH Oomee 16 MM, OCTaATKOB pacTeHun, mycopa, mMuHbl. CTblKM 3acbkinalwT nocne
rmapaBnnyeckuX UCMbITaHUIA N UX u3onauun. Hag kaxgon TpyOor Ha Cnon necka HeOOXOAUMO yKnagbiBaTb
MapKMPOBOYHYIO JIEHTY. 3acbkinka Mep3rbiM rPYHTOM 3arnpeLiaeTcs.

Ha noBepxHOCTM HEOBGXOOMMO BOCCTaHOBIIEHWE TEX XE CMOeB MOKPbITWS, ra3oHOB, TPOTyapos,
KoTopble ObiMM [0 Havyana pabotr. [Jo ycTponctBa acganbTOBOrO MOKPbITUA cregyeT yknagbiBaTb
CTabunManpyoLWmnin rpaBUIAHbIN CITON.



B Tex mecTax, rae rnybvHa BbIEMKU rPyHTa, TPYHTOBbIE XapakTepUCTUKWU UMM CTECHEHHbIE YCIOBUS
MPOKIaAKM He MO3BONSIOT BbIPbiTe OObIYHYH TpaHLIE C OTKOCaMu M MpusiIMKaMu Ans pasmeLleHust
KOMMEHCaTOPOB, CIieAyeT OCYLLECTBIATb BEPTUKANIbHOE KpemneHne TpaHLen 1 NprsiIMKOB.

Mpy BbLICOKOM YPOBHE CTOSIHUSI TPYHTOBbIX BOA (Bblle TrNyOMHbI OHA TpaHweun) B nepvon
CTPOVTENbCTBA A0MKHA MPOU3BOAUTLCS MX OTKauKa.

MoHTaXx TennonposBoaoB

6.12 MoHTax, yknagky U CBapKy C HepaspyLlaloLlnMM KOHTPONEeM CBapHbIX LIBOB TEMMOMpPOBOAOB
cnegyet npoussoautb no CHul 3.05.03.

6.13 M30maumMa HECOOCHbIX CTLIKOBbIX CO€AMHEHUN cTanbHbIX TPyO (cBbiwe 230") npou3BoanTCH B
3aBOJCKMX YCMOBMAX MO COMMacoBaHUIO C NMPOEKTHBIMW U SKCMMyaTUpyoLwmMMmn opraHnsaumsamn. Npu atom
NPUMEHSIETCA TUN CTbIKa, aHaNOMM4HbIN NCNONb3yeMOMY Ha JaHHOW Tpacce.

6.14 lNepen MOHTaxOM yyacTka TpybGonpoBoAa NPOBOAUTCH MpOBEpKa COCTOSIHUSA M30nAuuun r
LeNIOCTHOCTM CUrHanbHblX NpoBoaoB cuctemsl OK 1 oTAenbHbIX 3NIEMEHTOB.

6.15 [Ina npoBepKn COCTOSHUS U30MALMM U LEeNOCTHOCTU NPOBOLHMKOB 3MEMEHTOB, MoAnexXallmx
MOHTaxXy Ha Tpacce, a Takke npu paboTax Mo U30MSALUMM CTbIKOB LOMKHblI MPUMEHATHCS BbICOKOBOMbTHbIE
TecTepbl.

6.16 lNMpoBepka m3onsauMmM OofmKHa NPom3BoOAMTLCA HanpsbkeHuem 500 B. Ecnu umsonsuyusa cyxas,
npnbop AO/MKEeH NokasbiBaTb "0ECKOHEYHOCTL" unu BenuumHy > 2000 MOwm. Jonyckaemoe conpoTUBIieHNE
N30MAUUnN ANemMeHTa JOMKHO ObITb He MeHee 10 MOmMm Ha 1 anemeHT.

6.17 [ns moHTaxa TpyObl 1 hacoHHble AeTanu pacrnonarailT Ha GpoBKe TpaHLEeN Ha BPeMEHHbIX
onopax (CTUpONoBbIX 6510Kax, MeLlKax ¢ Neckom u T.M.).

6.18 Bce anemeHTbl NogBepraroT TLATENbHOMY OCMOTPY C LeNnbio 0OHapyKeHUs1 TPELUUH, CKOOB,
rnybokux Hagpes3oB NONMaTUNEHoBon obonouku. MNpu oBHapyxeHun HaapesoB U TpeLLMH 060N0YKU ANUHOWN
6onee 300 mm u rnybuHon Gonee 1/3 TONWWHLI CTEHKM mM3genus otbpakosbiBatoT. Menkvne aedekTbl u
NPOKOIbl 3a4€NbIBAOTCA HA MECTe NyTeM IKCTPY3NOHHOW CBapPKWU U ApYrnM cnocobom.

6.19 MoHTax TennonpoBOAOB [OMXEH MNPOU3BOAUTLCA MNPU  MOMOXUTENBHON Temnepartype
HapyxHoro Bo3gyxa. [Npu TemnepaTypax Bo3gyxa Hwke Hyns HeobxoouMmo npuberatb K cneuuarnbHbIM
MepaM, yka3aHHbIM B pekomMeHaauusax 3aBoaa - uarotosutens Tpy6. MNpun TemnepaTtypax HapyXHOro Bosayxa
Hxe MMHyC 15C nepemelleHne n MOHTax TpybonpoBOAOB Ha OTKPLITOM BO34yXe HE pEKOMEHOYITCS.

MoHTaxHble 1 cBapo4dHble paboTbl Mpu TemnepaTypax HapyXHOro Bo3gyxa Hwke MuHyc 10T
OOMKHbI MPOM3BOAUTBCS B CneumarnbHbIX KabrHax, B KOTOPbIX TemnepaTypa Bo3gyxa B 30He CBapKu AOIDKHA
nogaepxusatbca He Hxe 0CT.

6.20 Capka npousBoguTCcsa Mocne yknagku Tpydo B TpaHLweto. [JonyckaeTcs cBapvBaTb TPYyObl Ha
OpoBKe TpaHLLEWN.

6.21 [ns npegBapuTenbHOro HarpeBa CTanbHbIX Tpyb MO Tpacce TennoBbiX ceTen creayet
ncnonb3oBaTh CETEBYHO BOAY, BO3AYLUHbIE Kanopudepbl UnNu BoAsiHbIE NOAOrpeBaTenu.

Mpn npoBeaeHun cBapo4HbIX paboT Ha Tennonposoaax HeobxoaMMO:

- UCKMIOYMTb BEPOATHOCTb HarpeBa NeHononmypeTaHoBoOW N3onsLmMmM 4o TemnepaTypbl cebille 175CT
BO nsbexaHme obpasoBaHnsa Ha pabodemM MeCcTe TOKCUYHbLIX BbIOPOCOB;

- TWaTenbHO OYUCTUTL Nepes CBapKon NOBEPXHOCTU HEM3ONMPOBAHHLIX KOHLOB TENMONPOBOAOB OT
OCTaTKOB MeHononnypeTaHa;

- yaanuTb C rpyHTa Ha paboyem MecTe cBaplLuMKa OCTaTKM NeHononMypeTaHa.

KoHKpeTHbIV MeTo HarpeBa TensonpoBoga criegyet onpegenuts B [NOC n MI1P.

6.22 T[lo OKOH4YaHWM M3ONSAUUKM CTBIKOB MO BCEW AnvHe TpybonpoBoda NPOU3BOAMTCS
3aKNIOYUTENBHBIA KOHTPONb LENOCTHOCTU CUrHarnbHbIX NPOBOAOB U COMPOTUBMEHNS U30MALMU C NMOMOLLbIO
MerommMeTpa.

6.23 TennoBas u30MAUMA TEenronpoBOAOB B KaMepax BbINOMHAETCA  MUHepanoBaTHbIMU
n3genuamu, MeHononuypeTaHoBbLIMKU CKOpnynamu (CerMeHtamum) C MOArOHKOM WX no MecTy nmbo
HanblIeHWeM neHononMypeTaHa.

6.24 He ponyckaeTcs YCTPOMCTBO CTbIKOB TEMmOnpoBOAOB B MeCTax Npoxoda UX 4epes3 CTeHbl
TennouKaLMOHHbIX Kamep, NoaBanoB, a Takke B npeferiax KOHCTPYKLMM COMpskeHus BeckaHanbHbIX
Y4acTKOB C KaHarbHbIMW y4acTKaMu.

B aTnx mectax Ha TennonpoBoAax AoMmkHa ObITb HEHapyLLeHHas 3aBoAcKas N3onsauus.

6.25 PaccTosiHme OT CTbika TpyOOonpoBoAa 4O HAPYXXHOM MOBEPXHOCTU KamMepbl UNN A0 KOHCTPYKL MK
COMPSPKEHNS KaHaNbHOMO 1 BeckaHanbHOro y4acTKOB JOIMKHO ObITb HE MeHee 2 M.

6.26 MoHTax COOpPHLIX 31EMEHTOB APEHAXKHbIX KONMOALIEB MPOM3BOANTCS NOCHE UHCTPYMEHTAaNbHOM
MPOBEPKN OCHOBaHWS U3 Mecka, WebHA Mo CTeneHu YNIIOTHEHUS WM MPOYHOCTWM Toulero GeToHa nog
KOHCTPYKLMM KonoaLes.

6.27 3anopHas apmatypa [_y = 300 MM B 3aBUCMMOCTU OT €e KOHCTPYKUUU U HeobxoammocTu
nepuvoamnyeckoro obCnyXmMBaHUsi OOIMKHA YCTaHaBNMBaTLCA HENOCPeACTBEHHO B rpyHTe C BbIBOAOM MOA



"KoBep" yAaSIMHUTENEN LUTOKOB 3anopHOM apmaTtypbl. [JonyckaeTcs ycTaHOBKa 3arnopHoOW apmatypbl B
Kamepax, a Takke B KOrioguax Menkoro 3anoxeHus.

6.28 [Mpn aBTOPCKOM M TEXHUYECKOM Ha[30pe 3a CTPOUTENbCTBOM OGeckaHanbHOW NpPOKNaaku
N30NMPOBaHHbIX TPyboNpoBoaoB HEOOX0AUMO obpallaTe BHUMAHME:

- Ha Ka4yeCTBO MOCTaBMNseMbIX 3aBOAOM Tpyb 1 getanemn;

- Ha Ka4yeCTBEHHYIO CBapKy TpPyD u 3agerky CTbIKOB;

- Ha NpaBUNbHY HACTPOMKY U YCTAaHOBKY MYCKOBbIX KOMMNEHCATOPOB;

- Ha TemnepaTypy npeaBapuTensHOro Harpesa;

- Ha cxaTue CTapTOBOro KOMMeHcaTopa no MeTkaM Ha Kopryce KoMmreHcaTopa B COOTBETCTBUM C
NPOEKTHBLIMW AaHHLIMU.

6.29 OcyllecTBrneHMe aBTOPCKOrO W TEXHWYECKOro Haasopa He CHUMaeT OTBETCTBEHHOCTU CO
CTPOUTENBHO-MOHTAXHbIX OpraHM3auun M 3akasymka 3a KavyecTBO CTPOUTENbHO-MOHTaXHbIX paboT M ux
COOTBETCTBME NMPOEKTHO-CMETHOW AOKYMEHTaL U,

6.30 C6opka, onpeccoBka 1 N30Maunst COeANHEHNs AOMMKHbI MPOU3BOAUTBECS B OOUH U TOT XXe AeHb.
Cnecapb-cO0opLUMK JOMKEH HAHECTU Ha COeAMHEHME MapKePOM CBOE KIenMo.

TeﬂHOI'VI.CIpOVI3OJ1HLI,VIH CTbIKOB

6.31 PaboTbl No M30mAuUKM CTbIKOB criedyeT Npou3BOAMTb MO cneuuarnbHbIM TEXHONOMMYECKUM
WHCTPYKUUSIM NPOM3BOANTENS TPyOONpOBOAOB MUITN CTBIKOBLIX COEANHEHNN.

6.32 Tennonsonauusa cBapHbIX CTbIKOB Ha Tpacce M 3acbinka TensonpoBo4OB MECKOM NMPOM3BOAATCA
nocrne ruapasfiMYEeCcKOro UCMbITAHUA 3TOr0 yyacTka Ha MPOYHOCTb M MMAOTHOCTL MnNn 100%-ro KOHTponsA
HepaspyLlalwmm MeTOAO0M, a TakKe nocrne MOBTOPHOro 3amMepa COMPOTUBNEHUS U3OMALMM NO Kaxaomy
anemeHTy. PaboTbl MO M30MsLMKN CTBIKOB BbIMOMHAIOTCA MO 3asiBKe 3aKasyuka OpraHusauusaMu, MMEeLMMn
NULEH3UI0 HAa NPOKMNaAKy TENMOBbIX CETEN UNKn cepTudukaT Ha NPOM3BOACTBO 3TUX paboT.

6.33 [do ycTpouctBa wu30onsUuMM NpU OTCYTCTBUM Ha KOHLLAX CBapuBaeMblX Tpyb 3aBOACKOro
AHTUKOPPO3MOHHOTO NOKPbLITUS HEOBXOAMMO BbINOMHUTL CriefytoLme paboTbl:

- OYUCTUTb MOBEPXHOCTb CTbIKOBOMO COeAWHEHUs1 (HEU3ONUPOBaHHbIe KOHLUbI Tpyb) OT rpsasu,
p>KaBYUHbI, OKaIuWHBbI;

- MPOCYLLUMTb ra30BOW FOPENKoN, 3aLiUTMB TOPLIbl M30MALMUY;

- HaHeCTM Ha CTblKk aHTMKOPPO3MOHHYID MacTuky (B cry4ae Tennoumsonsaumm CTblka ¢
NonyuMnMHaPamMmn UM cermeHTamm).

6.34 [Ina coeavHEeHUs M30nMpoBaHHbIX TPYO M haCOHHBIX M3OENUIA MOTYT MPUMEHATLCSA CBapHble
KOHCTPYKLMN CTbIKa "cBapKa-3anunBka" Uimn KOHCTPYKLUN CTbiKa C MaCTUYHOW repMeTmn3aumnen 3asopoB Mexany
BHYTPEHHEN MNOBEPXHOCTbIO MydTbl U MNOMNITUIEHOBLIMM OBONOYKaMM  TEMNOU30NMPOBaHHbIX Tpy6
"repmeTmnsaumsi-zanueka”. Cxema KOHCTPYKLMM TMOPOTENINON30MSLMM CThIKOB MPMBEAEHA HA PUCYHKE 2.
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a — «CBapKa-3anmexar; 6 — «repMeTn3auns-3anusKas

1 — cranvHas Tpyba; 2 — cBapHO# wos; 3 — nonnatuneHosas obonouxka; 4 — nposon cuctembl C

{NeHTOMHLIM HarpeBareneM, 3KCTPY3KOKHAA 1 NP.); 6 — mydTa TePMOYCanOYHaa NONMITUNEHOBAA UNU M

XMBAOLWMMWUCH KOHUAMW; 7 — BBApEHHLIE NPOGKK N3 NONMaTUNEeHa; 8 — NeHoNoNuypeTaH; 9 — repMeTuk
TepMOoyCaxmaanuwerocs noaaTunexa

Pucyrnox 2 — KOHCTRYKLIMN TMOPOTENNOMIONAUMN CTHIKA

"PucyHok 2. KOHCTpYKLMY rmapoTension3onsaunm cTbika"

6.35 BO3MOXHO NpUMeHeHne KOHCTPYKLUKU CTbIKOB C MUCMOMb30BaHMEM MEeTarfnyeckoro Koxyxa c
NPOOOSIbHBIM pas3pe3oM M NocrneaylLen 3aWmnTon TepMoycadoyHbiMM MydTamu (MofoTHaMKU) U3 CLUMTOTO
nonuaTunexa.

6.36 [na coeaMHeHuMs W30NMPOBAHHBIX TPyOOMpoBOAOB M (PACOHHBIX M3OEnviA  BO3MOXHO
NpUMeHeHne OPYrMX KOHCTPYKLMIN CTbIKOB, 06ecneynBaoLLmx repMeTU4HOCTb.

6.37 lNepen cBapkoli CTApTOBbIX, OCEBbIX UMM CUNBbMOHHBIX KOMMNEHCAaTOPOB Ha MONM3TUNEHOBYIO
060n04Ky TENNONPOBOAOB AOMKHbI OblTh HAAEThLI HEpa3pe3Hble TepMoycaouHble MyddThI.

6.38 NMpwn 3anmBKe CTbika TENNOU3ONALNOHHBIN CNOW Ha Topuax Tpyb yaanaeTca Ha rnybuHy oT 2 Ao
5 cm.

6.39 TexHonorMm uM30nALMKM CTbIKOB OCHOBHbIX TWUNOB nNpuMBEAEeHbl B npurnoxeHut E un
COOTBETCTBYIOLLMX PpEKOMEHAALMAX OpraHn3aLnin-npon3soamTenen.

6.40 3anvBKy cmecu cnegyet NpPoOuM3BOAWUTb W3 WHBEHTapHbIX MaKeToB unM BannoHoB wmnn ¢
MOMOLLbIO NEPEaBWKHbIX 3aNMBOYHbBIX MallvH. TeMnepaTtypa KOMMNOHEHTOB JOJPKHA ObiTb He MeHee 18T.

[onyckaetca wucnonb3oBaHWe 3anvMBKM CMeCW neHononuypetTaHa BPYYHYHO U3 €MKOCTM C
NPUroTOBNEHNEM CMeCU KOMMOHEHTOB B E€MKOCTW Ha Tpacce. KOMMOHEeHTbl OO0MMKHbI MOCTaBfATLCA B
roToBOM ANs NpUMeHeHus Buae. lNepemeluBaHne cCMeCcu BPYYHYIO 3anpeLlaeTcs.

MpaBuna MoHTaXa U NPUeMKM B IKCNJyaTauuio cucrtembl OK

6.41 MoHTax cuctembl O[K pomkeH nNpoBOAMTLCA B COOTBETCTBUM C MPOEKTHOW CXEMOW,
COrnacoBaHHOM C 3KCMNyaTUpyoLen opraHmsaumen.



6.42 Onpepenenne mecta HeucnpaBHoCcTM cuctembl OLK (yBrnaxkHeHMe unu obpbiB CUrHaNbHOTO
NMPOBOAHMKA) OCYLLEeCTBMSETCA JOKaTOpOM MOBPEXAEHWA, MpPeAcTaBhsioWwmMM COBGON  MMMYIbCHBIN
pedriekToMeTp.

6.43 JlokaTop NOBPEXAEHUN:

- gormkeH obecneunBaTb BO3MOXHOCTb ONpederieHnss Buga u MecT AedeKTOB MOrpeLlHOCTbiO He
6onee 1% n3mepseMon AMMHbI CUTHAINbHOIO NPOBOAHMKA;

- UMETb 4anbHOCTb n3mepeHni He meHee 3000 m;

- Ans peructpaumm pesynbTaToB U3MEPEHUNn O0MKEH UMETb BHYTPEHHIO NaMsTb, 06beM KOTOpou
no3BonsieT 3anucbiBatb M XpaHUTb He MeHee 20 pecdbrnekTorpamm, a Takke UMeTb BO3MOXHOCTb ObmeHa
WHpopmaumern C nepcoHarnbHbIM  KOMMbOTEPOM. [lonyckaeTcsa McNonb3oBaTb pedrekTomeTp ¢
nopTaTMBHbLIM NeYyaTatoLLMM YCTPONCTBOM.

6.44 Tlpy M30NSUMM CTbLIKOB CWUrHasnbHbIE MNPOBOAHWUKM CMEXHBLIX 3f1EMEHTOB TpybONpoBOAOB
OOJDKHBbI COEOUHATBLCS MOCPEACTBOM OOXMMHBIX Myd(dT C nmocnenylwen nponankon mMecta COeAUHEHUS
NPOBOAHMKOB. Nanka JoImKHA BbIMOJHATLCH C MCMONb30BaHUEM HEAKTMBHBIX (OIHOCOB.

6.45 Bce 6okoBble OTBETBMEHUS OT MarncTpanbHOro TpybonpoBoAa AOMKHbI BKITOYATLCS B pa3pbiB
OCHOBHOTO CUrHaNbHOMO NPOBOAHMKA MarncTpanbHoro Tpybonposoga.

TpaH3UTHBIV CUrHaNbHbIV NPOBOAHWK OOJPKEH NPOXOAUTb TONBKO B MarmctpanbHoM TpybonpoBoge.

6.46 B TOukax KOHTpONs coeauvHUTENbHble Kabenwu [OIMPKHbI MPUCOEAMHATBCS K CUrHamnbHbIM
NPOBOAHMKAM Yepe3 repMeTUYHbIE KabernbHble BbIBOAbI.

6.47 KoHcTpykuusa kabenbHbIX BbIBOAOB AOMMKHa obecneumBaTb repMeTUYHOCTb B TEYEHWe BCero
cpoka cnyx6bl.

6.48 B TOuKax KOHTPONS M TpaH3MTax B Kamepax 1 nogsanax AOMOB B Ka4eCTBE COeAMHUTENbHbIX
kabenen npumeHsaeTcs kabenb mapku NYM 3 x 1,5 m NYM 5 x 1,5 ¢ uBeTtoBon MapkupoBkon xwun. B
YCITOBUSIX HU3KMX TeMrnepaTyp HeobxoamMmo mncnosnb3oBath kadbenb Mapku KIMXJ1 3 x 1,5 unu KX 5 x 1,5.

6.49 CoeavHeHne >xun kKabernem B MNPOMEXYTOYHbIX TOYKAX KOHTPOMA C CUrHamNbHbIMU
NPOBOAHMKaMN B U30SIMPOBAHHON TpybGe AOIMKHO NPOM3BOAMNTLCHA B COOTBETCTBUM CO CreayoLwen LBETOBON
MapKMPOBKOW:

- CMHUI - OCHOBHOW CUTHamnbHbIN NPOBOAHMK, UAYLIUIA OT AAHHOW TOYKM KOHTPOMS MO HanpaBeHuio K
notpedurento.

- KOPWYHEBbLIA - TPAH3UTHbLIA CUrHanbHbBIA NPOBOAHMK, UOYWWA OT LAHHOW TOYKM KOHTPOMs Mo
HanpasneHuto K noTpebutento.

- YEepHbIN - OCHOBHOW CUrHamnbHbIN NPOBOAHMK, MOYLLWA OT AAHHOW TOYKM KOHTPOMS B HanpaBreHuu,
NPOTMBOMOMOXHOM Nogaye TennoHocuTens.

- YepHO-6enbI - TPAH3UTHBIA CUrHANbHLIN NPOBOAHWK, MAYLWWA OT OAHHOW TOYKU KOHTPONsS B
HanpasfeHun, NPOTMBOMOMOXHOM NoAaye TENNOHOCUTENS.

- XXEeNTO-3eNeHbIN - KOHTaKT Ha cTanbHon Tpybonposog ('3aszemneHne").

6.50 KoHTaKT XenTo-3eNeHOM >Xunbl CO CTalnbHbIM TpyOonpoBoAOM AOfmkeH obecneuymBaTtbCs C
MOMOLLIbIO Pa3beEMHOro pe3bboBOro coeguHeHust (rarka ¢ Wwanbon Ha OONT, MPMBAPEHHLIN K CTarlbHOMY
Tpybonposoay).

6.51 CoeanHuTenbHble kKabenu TpybonpoBoOOB AOIMKHBI MMETb MapKMpPOBKU, MAEHTUUUUpYoLme
COOTBETCTBYIOLLME TPYOLI U Kabenu.

6.52 TlMopkntoyeHne CoeauMHUTENbHBIX kKabenew K TepMuHaNam B TOYKax KOHTPOMS [OIMKHO
BbINONHATLCS B COOTBETCTBUM C LBETOBON MapKUPOBKOW U COOTBETCTBYIOLLEN MHCTPYKLMEN, 06s3aTenbHO
npunaraeMon K Kaxgomy TepMuHany.

6.53 MoHTaxHble TepMuHarbl, yCTaHaBNMBaeMble B TOYKaX KOHTPOSs, OOJPKHbI COOTBETCTBOBATH
Knaccy 3awutbl He Hwke IP 54. TepmunHanel, ycTaHaBnMBaemMble B MeCTaxX C MOBbILEHHON BNaXHOCTbIO
(TennoBble Kamepbl, NoABanbl JOMOB C YrpO30W 3aTOMNMEHUS), OIMKHBI UMETh Knacc 3awutbl He mMeHee |IP
65.

6.54 Ha TepMuHanax [OMKHbl ObITb 3aKpenneHbl antMUHUEBbIE OWPKM C  MapKMpOBKOW,
onpegenswoLwen HanpasneHe N3MepeHuin.

6.55 lNpu HEeobXxoAMMOCTN YCTaAHOBKM B TOYKax KOHTpons kabens anuHon Gomnee 10 m crnepyet
yCTaHaBMnMBaTb JOMOJSTHUTENbHbIN TEPMUHAT.

6.56 MoHTa) CTauMOHapHbIX OETEKTOPOB MOBPEXAEHUA OOMKEH BbIMNOMHATLCA B COOTBETCTBUU C
WHCTPYKUMEN NO 3KChnyaTauun.

6.57 o okoHYyaHUU MoHTaxa cuctembl OK gomkHO NpoBoaMTLCA obcrefoBaHme, BKNOYatoLLee:

- N3MepeHne CONPOTUBMNEHNS U3ONALUN KaXO0ro CUrHarNbHOro NPOBOAHMKA;

- U3MepeHMe CONPOTUBIEHUS Lienn (NEeTNKN) CUrHaNbHbIX MPOBOOHNKOB;

- N3MepeHne AJIMHbI CUTHAsbHbIX MPOBOLHUKOB M ONWH COEOMHUTENbHBLIX Kabenen BO BCeX To4Kax
KOHTpoOnS;

- n3mepeHve pedrieKTorpaMm CUrHasnbHbIX MPOBOAHMKOB.

Bce pesynbTatbl MIBMEHEHNI BHOCATCA B akT obcrnenoBaHus (npunoxenue XK).

6.58 Cuncrema O[K cumntaetcs paboTOCNOCOOHOW, €crnM COMPOTMBIIEHUE U30NAUUN  MexXay
CUrHamnbHbIMM NMPOBOAHUKAMU U CTaslbHbIM TpyoonpoBogom He Hwke 1 MOwm Ha 300 m TennoTtpacchl. [Ans




TpyOONPOBOAOB C AMNVHON, OTAMYAIOLWENCS OT yKa3aHHOW, AOMYCTMMOE 3Ha4YeHe CONpOTMBIEHUS U30NALUN
n3MeHseTcss 06paTHO NPONOpPUUOHanNbHO AnNvHe Tpybonposoaa.

6.59 [ns onepaTuBHOro BbISIBNIEHMS1 HeucrnpaBHocTen cuctem OLK Heobxogmmo obecneunTb
perynsipHbl KOHTPOMb COCTOSIHUSI CUCTEMBI (HE pexe 2 pa3 B Mecsl).

6.60 lMpn oGHapyxeHun HeucnpaBHocTM cuctembl O[K (0bpbiB unu yBnaxHeHne) HeobxogmMmo
NPOBEPUTHL Hanu4yMe M NPaBUITbHOCTb MOAKIIOYEHUST 3arnyLlek U NepeMbl4ek TEPMUHANOB BO BCEX TOYKax
KOHTPOrS!, NOCre Yero NpOBECTU NOBTOPHbLIE N3MEPEHUS.

6.61 T[lpu noaTBepxaeHun HeucnpasHocTen cuctem O[IOK Tennotpacc, HaxogawmMxcs Ha
rapaHTUAHOM OOCHYXMBAHWM CTPOUTENBLHOW OpraHusauum (opraHu3aunM, OCYLLECTBNSOLEA MOHTaX,
Hanagky W cpady cuctembl OfK), akcnnyatvpylowas opraHusauus yBedoOMnsieT O  Xapakrepe
HeMcnpaBHOCTU CTPOUTENbHYIO OpraHM3auuto, KoTopas NPOBOANUT ONpPeAeneHne Mecta HEUCNPaBHOCTY.

6.62 Bce u3aMeHeHWss B OOKYMEHTaUMM M B KOHCTpPyKUMWM TpybonpoBoga, BHOCMMblE B Mepuos
rapaHTUAHOIO CpoKa 3JKChnyaTauuW, AOMMKHbl OblTb COrMacoBaHbl C MOCTaBLYMKOM  U30JIMPOBAHHbBIX
TPyOONPOBOAOB C LiENbH COXPAHEHNSI rapaHTU Ha OaHHbLIV TPYOOMNPOBOA.

TexHONornsa peMoHTHbIX paboT

6.63 Npu MexaHN4YeCcKoM MOBPEXAEHUN MONUITUNEHOBON 060MN0YKN TENNOU3ONALUN Ha FMYyBUHY He
6onee 20% TONLWMHBI CTEHKN OBONOYKN MECTO MOBPEXAEHWUS CNeAyeT OYMCTUTb OT rpssn, Nbinu, Macern M
Mp. U HaNOXUTb TEPMOYCaA04HYI0 NEHTY (C MOACNOeM repMeTuKa) C NoCrneayoLWwumM ee HarpeBoM.

6.64 Npn HECKBO3HOM MOBPEXOEHUN MOSNIMSTUIIEHOBON OOOSOYKM TENon3onsauun TpyoonposoaoB
(Hagpes, rmybokas pucka v T.0.) WM NPV NPOKONie MOBpeXAeHue crefyeT packpbiTb nog yrrom 45°
00e3XMpUTb aLleTOHOM M 3aBapUTb IKCTPY3MOHHOW CBApPKOWN.

6.65 lMpn MexaHM4YeCcKOM foKanbHOM MOBPEXAEHMM U30MALMM TPpyD Ha yyacTke OJfIMHOM He Oonee
400 MM NOBPEXOEHHYIO TEMMOU30NALMIO CO CTanbHOW TPYDbl cneayeTt yaanuTtb Ha ydyactke 400 - 420 mwm,
obecneyunB OTPe3Ky TENON3ONALUN NEPNEHONKYNSPHO OocK TpybGonpoBoaa.

CHaTne TennousonsuMoHHOro Crnos criegyeT NpousBoAnMTb TakMuM obpasom, 4Tobbl HE nNoBpeanTb
NPOBONOYHbIE  MPOBOAHUKU-UHAUKATOpbl  cuctembl  OOK. Tocne atoro cnegyetr  BbINOMHUTH
rMapOn3oNsaLMOHHOE NOKPLITUE NOBPEXAEHHOIO yvacTka.

6.66 lNMpn noBpexaeHUN TeNNomnsonsLmMM TenonNpoBOAOB Ha yyYacTKe MpOTsKeHHOoCTblo 6onee 420
MM (8o 3 M) criegyeT MCMONb30BaTh NOMMATUITEHOBYHO 0DOOMOYKY Takoro e guameTpa, YTo 1 TennonpoBsoaa,
paspes3aHHylo BOOMb Mo obpasyloLlen nepeq ee HageBaHMEM Ha CTanbHyO Tpyoy.

6.67 MNpu noBpexaeHUn M30MALMK Ha yyacTke Tennonposoga Gornee 3 M yyacTok TennonpoBoga
crnefyeT MOSIHOCTbIO Bblpe3aTb U Ha €ro MecTo YCTaHOBUTb HOBbIN OTPe30K Tpybbl C Tennousondumnen m3
MY B nonmaTtuneHoBowm 060roYkKe.

7 UcnbiTaHusa TennonpoBoAoB

7.1 lNpwn npoBeaeHMM UCMNbITAHUI TENMOBLIX ceTen crneayeT cobnogate TpedoaHna CHul 3.05.03,
MpaBun ycTtponctBa M GesonacHoW 3Kcnryatauuu TpybonpoBodoB napa v ropsden Boabl [2], MNpasBun
TEXHUKM BEe30nacHOCTM Npu 3KCnyaTaumMm TennoMexaHn4eckoro obopyaoBaHms 3NEKTPUYECKNX CTaHUUN n
Tennosbix ceten [3].

JormkHbl ObITb NPOBEAEHLI CrieayoLWMe UCTbITaHUs TPyOonpoBoaoB:

- MPOBEpKa YNCTOThI TPYOONPOBOAHON CUCTEMBI;

- NpeaBapuTernbHbIe TMAPaBNMYECKME UCTbITAHUS Ha NMPOYHOCTD;

- UCMbITaHUs CTLIKOB U30NsLMUK TPYO;

- ucnblTaHusa curdanbHom cuctembl OLK;

- rMgpaBnmMyeckme NCMbITaHMs Ha NPOYHOCTb M NIOTHOCTb TEMJIONPOBOAOB.

7.2 [Jo, BO Bpemsi K MOCMe OKOHYaHUS MOHTaxa crnegyet BM3yanbHO YAOCTOBEPUTBLCH, YTO
BHYTPEHHSSA NOBEPXHOCTb TPYD 1 hacoHHBIX U3JEeNMI cyxas, Yyinctas u cBob6oaHa OT MHOPOAHbLIX Ten.

7.3 lNocne okoHYaHMst MOHTaXxa TpyO crnedyeT NPOBECTM NPOMbIBKY CUCTEMbI BOLOMN.

7.4 Ecnu TennonpoBOAbl HEMEANEHHO He BBOAATCA B 3KCMnyaTauumioo, TO CUCTEMY B LENOM
peKoMeHAyeTCsi 3aKOHCEPBMPOBaTh.

7.5 TpoBepka kayecTBa CBapHbIX COEOUHEHUN MPOU3BOAUTCS B COOTBETCTBUM C MHCTPYKLMSMMU
npoussoauTens Tpy6 n pacoHHbIX n3genui.

7.6 MNpoBepKy Ha NOTHOCTb CBapHbIX CTLIKOB PEKOMEHAYETCSI MPOBOAUTL MO y4acTkam.

7.7 Npuemka cuctem OK gormkHa OCyLLEeCTBNSATLCS NPEACTAaBUTENSMU CTPOUTENBHOW OpraHu3auum
WU opraHu3auumu, NpoM3BOAMBLUEN MOHTaX M Hanagky cuctembl OIK, cCOBMeCTHO C npeacTaBUTENSIMM
3KCNNyaTUPYIOLLEN opraHMsauun.

7.8 Mpu npuemke B akcnnyataumio cuctembl OLK akcnnyatupylowen opraHusauum OormkHa ObiTb
npegocTaBreHa cneayoLas JoKyMeHTaums n obopygoBaHue:



- cXema OMUCTaHLMOHHOIO KOHTPOMS COCTOosHMSA TpybonpoBoga C 3anofiHEHHOW Tabnvuen OfvH
TpybonpoBoda no yyactkam (nogaroLmin n obpaTHbIA TPYOONpoBOAbl MO MPOEKTHOM cxeme TpybonpoBOA OB
N N0 CXEeME CThIKOBY);

- CXema CTbIKOB;

- NpnBOopbI KOHTPONA (OEeTEeKTOpPbl MOBPEXAEHWUI, JTOKAaTOPbl U T.M.) C KOMMMEKTYOLWUMU U3OEeNTUAMHA
(ecnv ecTb) 1 C TEXHUYECKOW OKYMEHTaLMen No Ux dKCniyatauum - CornacHo NpoekKTy.

7.9 B nNpucyTCTBUM NPEeACTaBUTENEN 3KCMNyaTUPYIOLLEN OpraHn3auun, CTPOUTENBHOW OpraHn3auum
1 opraHusauum, NPOM3BOAMBLLEN MOHTaX U Hanaaky cuctemsl O[K, npoBoasaTcs:

- U3MEPEHNE OMNYECKOTO COMPOTUBIEHNUST CUTHATBHBIX NPOBOLHNKOB;

- U3MEepPEHME CONPOTUBIEHNUST N3ONSILMN MEXOY CUTHANbHLIMW NPOBOAHMKaMU U Tpybou;

- 3anucb pediekTorpaMM y4vacTtka TensioceTM C UCMNONb30BaHWEM MMMYMbLCHOrO pedhriekTomeTpa
ONsl UICNONb30BaHUS B KAYECTBE 3TANOHHOrO NpY 3KCnnyaTaumm;

- npoBepka paboTOCNOCOBHOCTM KOHTPOJIbHLIX NMPMOOPOB (JTOKAaTOPOB, AETEKTOPOB), NepeAaBaeMbIX
B 9KCNIyaTauuio Ans aHHOro 3akasa.

7.10 Bce gaHHble namepeHui n ncxogHas MHgopmMaums 3aHOCATCS B akT 00cnegoBaHuUst CUCTEMBI
onepaTUBHOIO AMCTAHLMOHHOIO KOHTPONSA TennoTtpacchl (npunoxenue X).

7.11 TennonpoBogbl  OOMKHbI  MOABEpratbCd  NpeaBapuTenbHOMY M OKOHYaTerbHOMY
rMapaBNMYecKoMy Uinv NHEBMATUYECKOMY UCMbITAHUIO HA MPOYHOCTb M NIIOTHOCTb.

7.12 MNpenBapuTenbHble UCTbITaHWSA CreayeT BbINOMHATL, Kak NPaBuIio, rMapaBInyeckum cnocobom
(CHwIT 3.05.03). Ansa ruapaBnuyeckoro UCnbITaHWUA NpUMEHSIETCA BoAa C TeMmnepaTypon He Huxke +5T 1 He
Bbile +40T. TemnepaTypa HapyXHOro BO34yxa MpU 3TOM AOMKHA ObiTb MNonoxuTensHow. Kaxabin
UcnblTaTENbHbLIA Yy4acTOK repMeTUYecKM 3aBapuBaeTCs C ABYX CTOPOH 3arnywkamu. Mcnonb3oBaHne ans
3TUX Lenen 3arnopHoW apmaTtypbl M NOAKMYEHME K OEWCTBYHOLLMM TENfoBbIM CETSM He [OMycKaroTcs.
McnbiTaHusa MOXXHO NMPOBOAWTL NPY HE3aBapeHHbIX CTAPTOBbLIX KOMMNEHcaTopax.

7.13 OKoH4YaTenbHbIe UCTbITaHWS MPOBOAATCH MOCMe 3aBepLUEHNs CTPOUTENbHO-MOHTaXHbIX paboT
N yCTaHOBKM 3aMOpPHON apmaTypbl, 3aBapku CTapTOBbIX KOMMNEHCATOPOB, YCTAHOBKM CUITb(OHHBIX U OPYIrnX
KOMMEHCaTopoB, KpaHOB A1 BO3AYLLHUKOB, 3aOBWDKEK At CMYCKHWMKOB npubopos cuctembl OOK n gpyroro
obopyaoBaHus.

8 MpuemMka B akcnnyartauuio

8.1 Tllpyvemka B 9KCnnyaTauuio 3aKOHYEHHbIX CTPOUTENbCTBOM TEMMOBbIX CETeN [OIMKHA
Npou3BoaUTLCS MO AENCTBYIOLWUM HOPMATUBHBIM AOKYMEHTaM.

8.2 B cocTaB NpMeMo4HOM KOMUCCUK crnefyeT BKAYaTh NpeacTaBUTeNsa NPOEKTHOW opraHn3aumu.

8.3 [JononHuteneHO Kk 06a3aTtenbHOMY NEpPeYH0 akToB MPUEMKU TEMSIOBbIX CETEN B IKCMIyaTalumto
KOMMWCCUM OOIMKHbI ObITb MPeAcTaBneHbl cneaywme JOKYMEHThI:

- aKT Ha (puKcaLmo CTapTOBbIX KOMMEHCATOPOB;

- aKT npuemkn (NacnopT) CTapTOBbIX MMM OCEBbIX CUMbGOHHBIX KOMMEHCATOPOB MNpeanpuaTUeM-
N3roTOBUTENEM C NPUIIOXEHUEM Pe3ynbTaToB NPUEMOCAATOYHbIX UCTbITAHUN;

- akT npuemkn cuctemsl OK yBnaxHeHus nsonauum (npunoxexHue X);

- aKT npefBapuTenbHOro HarpeBa yvacTka TernroBOW CeTW, Ha KOTOPOM YCTaHOBIEHbl CTapTOBble
KOMMeHcaTopbl, C yKasaHMeM TeMmnepaTypbl HarpeBa M TemnepaTypbl HapyXHOro BoO3dyxa B nepuog
HarpeBa.

9 TpeboBaHuA 6e3onacHOCTH

9.1 Hacrtoswum pasgenoMm ycTaHaBnuealoTcs TpeboBaHus 6Ge3onacHOCTW, onpeaerieHHble
crneumdpuyeckMM CBOMCTBaMM MaTepuanoB Tennousonauum Tpyd u acoHHbIX M3genui, getanen u
3M1EMEHTOB, METOAAaMMN NPOM3BOACTBA MOHTaXHbLIX paboT.

9.2 K paboTtam no yCTpOWCTBY TEMJIOBLIX CETEN N3 TPYD C TEMNoM3onsumMen n3 neHononmypeTaHa B
NnonmMaTUIEeHoBOM 00ONoYKe [OMyCcKalTcs nuvua, gocturiume 18 neT, npowegwme MeauuUUHCKOoe
OCBMAETENLCTBOBAHUE, crieymanbHoe obyvyeHne, BBOAHBIN MHCTPYKTaX U MHCTPYKTaX Ha pabodem mecTe no
TexHKe 6e30MacHoOCTU.

9.3 lMpn xpaHeHUn TENNOM3ONALUMOHHBIX TPyD, DAaCOHHBIX U3OENuIn, geTanen 1 3NeMeHTOB Ha
obbekTe CTpouTenbCTBA U Ha MeCTe MOHTaxa, y4uTbiBasi roptovecTb NEHOMnonuMypeTaHa M nonuaTurneHa,
cnepnyet cobnoaaTth npasuna npotusonoxapHon 6esonacHocTn (TOCT 12.1.004). 3anpelLaeTca pa3sBoanTb
OrOHb U MpPOBOAUTbL OrHeBble paboTbl B HemnocpeacTtBeHHoW 6nmsoctn (He Gnvke 2 M) OT MecTa
CKNaaMpoBaHNsl U30NUPOBaAHHbLIX TPYD, XpaHUTb PSOOM C HUMMK TOpHOYME U NerkoBoCMnaMeHsoLmnecs
YKUOKOCTW.



9.4 Tpwu 3aropaHnn Tennousonaumm Tpyo, PaCcoHHbLIX U3OENUn, AeTanen n 3NeMEeHTOB criegyeT
ncnonb3oBaTb OObIYHBbIE CpeAcTBa MOXAapPOTYLIEHMs, NPW MnoXape B 3aKpblTOM MOMELLeHUN crnegyet
nonb3oBaTtbCcs npoTmorasamm mapkn BK® (TOCT 12.4.121).

Mpn cywKke wnM cBapke KOHUOB CTanbHbIX Tpyb, CBOOOAHBIX OT TEMIOM30MNALUK, TOpPLUbI
TennovsonsauMm criegyeT 3alvwatb XeCTSHbIMW pasbeMHbIMU 3KpaHamu TonwumHou 0,8 - 1 mm ans
npegynpexaeHns Bo3ropaHns oT niiaMmeHy NPOnaHOBOW rOpesikvM UIN NCKP SNeKTPOA4YroBOW CBapKM.

9.5 MNpu Tepmoycagke MOMAUITUNEHOBBLIX MY(PDT WM MaHXeT MnnameHeM MpOnNaHOBOW rOpPenKu
HeobxoOuMMO TLLATENbHO CNeauTb 3a HarpeBoM MydT M MaHXeT M NONM3ITUNEHOBbIX 0bonoyek Tpyb, He
Jonyckasi nepexoros NONMaTUIeHa Unu ero 3aropaHus.

9.6 OTxo4bl NeHononMypeTaHa 1 NONMaTUNeHa Npu peske N3oNMPoBaHHbIX TPYO UM ocBOBOXAEHUM
cTanbHbIX TPY® OT M30MAUMM AOMKHbI BbITb Cpasy nocrne OKoHYaHws paboyen onepauuu cobpaHbl n
CKnaaMpoBaHbl B cneuuanbHO OTBEAEHHOM Ha CTpovnnowiagke MecTe Ha pacCTosHUM He MeHee 2 M OT
Tennov3onupoBaHHbIX TPpy6 1 geTanen.

9.7 N3onsauua Tpyb n getanei (BCMeHEHHbI NEHONONMYPETaH U MONMMITUIIEH) HE B3pbiBOOMNAaCHa,
npu ObGbIYHBIX YCMOBUSX HE BbIOENSET B OKPYXaloLWy Cpedy TOKCUYHbIX BELLECTB M He OKasbiBaeT npu
HenocpeacTBEHHOM KOHTaKTe BPedHOro BIUSHMS Ha opraHv3m yernoBeka. ObGpallueHne c Hel He Tpebyet
0cobbIx Mep npegocTopoxHocTh (knacc onacHoctn 4 no FOCT 12.1.007).

9.8 Bce paboTbl MO 3anMBKe CTLIKOB TPyO CMecbio neHononuypeTaHa (NpUroTOBNEHWE CMECH,
3anvBKa CMecu B CTbIK) JOSDKHbI NPON3BOAMTLCS B CNeLoAexae ¢ NpMMEHEHMEM UHOUBMAYANbHbIX CPEeACTB
3aWuTbl (KOCTIOM xnonyaTobyMaxHbll, cneuobyBb, nepyaTku pesnHOBbIe, pyKaBULbl xnonyaTtobyMaxHble,
OYKM 3aLUUTHBIE).

Mpn 3anuBke CTLIKOB TPybOONPOBOAOB, MPOKNaAblBAaeMbIX B MNPOXOAHbIX KaHanax (TOHHensXx),
HeobxoaMMO nonb3oBaTbCA pecnupaTopom Tuna PY-60M.

9.9 Ha wmecTe 3anvBKM CTbIKOB OOIDKHbI HaxOAWTbCH CPeAcTBa AnA Aerasaumn npuMeHsieMbiX
BewecTB (5 - 10%-HbIn pacTBOp amMMuaka, 5%-Hbli pacTBOpP COMSIHOM KUCHMOTbI), @ Takke anteyka C
mMegvkameHTamu (1,3%-Hblii pacTBOpP NOBAapeHHOW conu, 5%-Hbli pacTBOp OOPHOW KMUCNOThbl, 2%-HblI
pacTBOp NUTLEBOW COAbI, PacTBOp Moaa, OuHT, BaTa, XryT). Heob6xoanmMo NOMHUTb, YTO KOMMOHEHT CMeCH -
nonvm3oumaHaT OTHOCUTCS K SA0BUTBLIM BELLLEeCTBaM.

9.10 B xofge ycTponcTBa 3aLMTHOrO rPyHTOBOMO CNosi Nog Tension3oNiMpoBaHHbIM TEMNONPOBOAOM
nocrne OTCbINKM M TpaMBOBKM Crosi ToNwmMHOM 15 cM Hag Bepxom Tennousonsauun criefyeT yknaabiBaTb
MapKMPOBOYHYIO NEHTY MO BCEW ANNHE TpacChl TENOCETU.

10 OxpaHa okpyxaroLen cpeabl

10.1 Mepbl N0 OXpaHe OKpyXKatoLLeln cpeapbl OMKHbI COOTBETCTBOBATb TpeboBaHusam CHull 3.05.03
M HacTosLWwero pasgena.

10.2 He ponyckaetca 6e3 cornacoBaHus C COOTBETCTBYHOLLEN oOpraHu3auuen npou3BoanTb
paspbiTUe TpaHLIen Ha pacCTOsSHUM MeHee 2 M [O CTBOMOB AepeBbeB U MeHee 1 M OO0 KyCTapHUKOB,
nepemMelleHne rpy3oB KpaHamMu Ha paccTogHuM MeHee 0,5 M [0 KPOH unM CTBOMOB [€peBLEB;
ckrnagvpoBaHue Tpyb M ApyrMx maTtepuanoB Ha pacCTosHMM MeHee 2 M [0 CTBONOB AepeBbeB 6e3s
BPEMEHHbIX OrpaXKaaroLLnX Unu 3alnTHBIX YCTPOMCTB BOKPYT HUX.

10.3 lNpombiBKY TpybonpoBOoAOB crnedyeT BbIMNOMHATE C MOBTOPHBIM MCMONb3oBaHMeM Bogbl. Cnvs
BOAbl M3 TpybOMpOBOAOB MOCMEe MNPOMbIBKM (de3uHdekunm) cnegyet npouM3BoAuTb B MecCTa,
npegycmoTpeHHble MNIM1P.

10.4 TeppuTopus Nocrie OKOHYaHUs paboT No YCTPOWCTBY TEMSOBOW CETU JOMKHA ObITh ounLLEeHa U
BOCCTa@HOBIIEHa B COOTBETCTBUU C TpeBOBaHUSIMM NPOEKTa.

10.5 Otxogbl TenmousonAuUM W3 MNEeHononmuypetTaHa W MONMaTUINeHa cnegyet cobpaTtb Ans
nocrefywowero Mx BbiIBO3a W 3aXOPOHEHWs B MecTax, CorfacoBaHHbIX C [occaHanuaHasgopom, B
COOTBETCTBMM C MOPSAAKOM HaKOMMEHUs, TPAHCNOPTUPOBKN, 0OE3BPEXMBAHNSA U 3aXOPOHEHUS] TOKCUYHbIX
NPOMBILLIIEHHbIX OTX0A0B [4].

MpunoxeHue A

MepeyeHb
HOPMAaTUBHbIX OKYMEHTOB, CChISIKU Ha KOTOpble NpuBeAeHbI
B HacTosilem CBoae npaBun

CHwul1 2.04.07-86* TennoBble ceTu

CHwul1 3.01.03-84 N'eogeaunyeckune paboThbl B CTPOUTENBLCTBE

CHwuIT 3.02.01-87 3eMnisiHble COOpPYXEeHUS, OCHOBaHUSA U DyHOAMEHTbI
CHwul1 3.05.03-85 TennoBkle ceTn



CHuwul1 111-42-80* MarucTtparnbHble TpyoonpoBoabl

CHwlN 23-01-99 CTtpoutenbHas KnumaTonorns

FOCT 12.1.004-91 CCBT. NoxapHasa 6e3onacHocTb. O6Lwmne TpedoBaHns

FOCT 12.1.007-76 CCBT. BpegHble BelwlectBa. Knaccudmkaums wu obwme TpeboBaHus
6e3onacHocTn

FOCT 12.4.121-83 CCBT. NpoTnBorasbl NpoMbILNEHHbIE hUNbTpyowme. TEXHNYECKUE YCINOBMS

FOCT 30732-2001 Tpybbl WM acoHHble uW3Oenust CcTanbHble C TEennoBouM wusondumen U3
neHononuypeTaHa B NONNITUNEHOBOM 06004Ke. TexHUYeckme ycroBus

CI141-103-2000 lNMpoekTnpoBaHue Tennoson usondaumm, odbopyaosaHus n Tpybonposoaos

MpunoxeHue b

OCHOBHble MexaHN4Yeckrue CBOMCTBa MeTanna Tpyo6,
npuUMeHsieMbIX AN NaTpyOoKoB cunb(OHHbIX KOMMNEHCAaTOpPOB

Tabnuua B.1
[ I I I I I
I ]
| Mapka cTanm |OTHOCMTe-| YoapHada BA3KOCTH |yron 3arw6a| [IpoBepka |
Bpementoe | Ipenen
| JIbHOE |(KCU), xkrc*Mm/ cM2 npu | CBApHOTO | 3aBOICKUX
comporusine- | TexyuecTn
yIOIuHe- Temneparype, °C mBa TPYOH |CBapHEIX WBOB
| | | | |
HUe |cwrma_Q2,
| HUe, } | | I |Hepa3pymaw- |
curMa_ B, | MIla |
| | % | -20 |-40 | -60 | |mMM METOIOM |
MIla | |
| | | | | | | |
I | I | I I I I I I
I ]
YTJIepOoOnCTHE! | | | | | | |
|
| | | | | | | |
BcT3cnb | 22 | 3 | 3 | - | 100° | 100% |
372 | 225 |
| | | | | | | |
10 |24 | | | | | |
333 | 206 |
| | | | | | | |
20 |21 | | | | | |
412 | 245 |
| | | | | | | |
I | I | I I I I I I
I ]
HM3KOJIeTMPOBaH- | | | | | | |
|
HELE! | | | | | | | |
| | | | | | |
17rc, 17 ric, | 20 | - | 3 | - | 80° | 100% |
500 | 350 |
| | | | | | | |
17ricy | | | | | | | |
| | | | | | | |
09rac | 20 | - | - | 3 | 80° | 100% |

470 | 265 |



I ] ] ] ] ] ] ]
] |

]

|Hpmneuanme - Ilpy NOpUMEHEHMM yIJIEPOOMCTEIX CTajen B palonax c pacdeTHOM’
TeMIepaTypon HapyXHoro|

|Bosnyxa OJi9 NOPOeKTMPOBaHMA oTomyenmsa oT MuHyc 21 mo wmmuayc 30°C  ymapnas
BA3KOCTE MPOBEPACTCH an|

TeMneparype MUHYC 40°C.

MpunoxeHue B

MeToauka pacyeTa KOMNeHcauum TemnepaTypHbIX aecopmaumii

B.1 VYcnoBHhe oBO3HAUEHUA
B.2 MeTomuka pacuera
B.3 BeOOp M pacyeT KOMIEHCUPYKIMX yCTPOMCTB

B.1 YcnoBHble 0603Ha4YeHus

F - Jiomanb [ONEepPedYHOr0 CEeUEeHMS CTEHKU TPyOH, MM2;
cT
F - mIomans nericTBua BHyTpeHHero nasnenus (0,785D Bu.2), wMm2;
1
D - BHYTPEHHUM IMaMeTp TPYOH, MM,
BH
D - HapyXHBI OMaMeTp TPyOB, MM,
H
D - HAPYXHBY IOMaMeTp TEeIJIoNpoBola IO ODOJIouKe, MM;
ob
D - HapyxHel OmamMeTp CK no cuilbdoHy, MM;
CK
S - HOMMHAaJIbHAS TOJIIMHA CTEHKM TPyOB, MM,
f - yIoeJibHasa cujla TPeHMA Ha eOVHMLIY IJMHE TpyOe, H/ M;
TP
MO - KOBR0OMUMEHT TPpeHMS IIOJIMDTUIIEHOBOM OOOJIOUKM [0 TPYHTY;
o - yI'0JI BHYTPEHHEeI'O TPeHMusS I'PpyHTa, Ipal.,
o
TaMMa ~ YOeJnbHBEIM BEC IIYJIbIIH, H/ M3;
1Yy JIb ITBL
omera - o6beM MNyJIbIE, BHTECHEHHOM TemnjonposomoM, M3/ M,
Ty JIb 1B
g - Becl ™ Temsonposoma 6e3 Bomwe, H/ M;
TPy OBL
o} - Becl ™ Tenyonporoma c Bomoi, H/ M
TPYyOEBL

q - Bec cJjiod T'pyHTa Hanm Tpyodon, H/ M



TPpyHTa
ramMMa - yHOEJBHEN Bec TIpyHTa, H/ M3
Z - TJIyOMHa BaCHIIKM 10 OTHOWEHMK K OCU TPYyOH, M,

R - BEepTHKAJbHAA CTabuiusMpyomasa Harpyska Ha l M Tpy6o, H/ M;
cT

S - coBUIamiaga cuiia, BO3HMKaKIa A B pesyjpTaTe OencTBuUsa
cIoBuUI'a OaBJIEHVA T'PyHTa B COCTOAHMM IIOKOHA, H/M;

t,- MakCuMaJibHAs pacueTHad TeMneparypa TremyoHocuress, °C;
t - pacueTHas TeMIepaTypa HAPYyXHOTO BO3AyXa IJIS INPOEKTUMPOBAHUSA
0 ororuienus ( cpemHada TeMnepaTypa HapyXHOTO BO3Oyxa HauboJsee

XOJIOAMHOM NATHMOHEeBKU obecneuennocTsio 0,92), °C;

t - MOHTaxHas TeMmneparypa, °C;
MOHT

curMa - pacueTHoe OCeBOe HampaxeHue B Tpybe, H/ mm2;
pacu

curMa - HaIpaXeHre B TpyBe OT CUJIEL XeCTKOCTM CuJibOoHa KOMIIEHCATOopPa,
X H/ MMm2;

curMa - HamnpsaxXeHUe OT COOCTBEHHOTO Beca Telonposona, H/ mM2;
us3

curMa - pacTaruMBapmee OKPYXHOE HanpsaxXeHUe OT BHYTPEHHETO
pact naBJjeHus, H/ mMm2;

curMa - IONyCcKaeMoe oCeBOe HanpsaxeHue B TpyOe, H/ mMm2;
bafelnt

curMa - OOMNOJIHUTEJILHOE HaNpAXeHMe, BO3HMKALIEe B Tpybe mnpu
oc octuBanum ort 0 nmot wmuH, H MMm2;

S - sbbexTUBHASA Jjiomanb [IONIEPEYHOTO ceueHusa CcHIIbGOOHHOTO
2d KOMIIeHCcaTopa

2
S =0,785D , cM2;

20 Ccp. cunbdoHa

C - XECTKOCTb OCeBOTO Xoma, H/ cm;
JamMbna

JamMbna - aMIlJIMTyoa OCeBOI'O Xoma, MM,

L - paccTogHMe MexXIy HENONBMXHEMM ONOpaMM MJIM YCJIOBHO  HEINIOOBVXHEIMN
ceuyeHudaMM TPyYyOEBl, M:

L - paccTodaHMe Mexny MNOIBMXHEIMM OIIOpaMM, M,
I1onoe

L - nacnoptHas nimHa CK mnm CKY, My,

P - pacnopHas cuja CUJIbOOHHEIX KOMIIEHCATOPOB, H,;

P - Cujla XEeCTKOCTM CUMJIIbOOHHEIX KOMIIEHCATOPOB, H;



f - cujla TPpeHMs TelJIONpoBoZa O TIPYHT Ha ydacTkax OeckaHaJlbHOM
TP npokJjianky, H;

P - BHyTpeHHee nasiieHue, Mlla,

N - ocepoe ( cxmmawuee, pacTaruBapiee) ycuiue B Tpybe, H;
W - MOMEHT CONPOTHUBJIEHMA I[OMNEPEeYHOTO CEeUEeHMSA CTEHKU TPyOH
4 4
0,1(D -D)
H BH 3
W= cM ;|
D
H
anbda - KOZOIMUMEHT IMHEMHOTO pacumpeHus cranu, 0,012 mm/ M°C;

- MOMEHT MHEepLUUM TPyOH

4 4 4
1=0,05(D -D ), cM™ ;
H BH
t - MMHMMAaJbHAA TeMIepaTypa B ycloBuax skcmayaraunu (I monT,t  ynopa
3 W nobas opyras TeMrnepaTypa). Beibop t 5 BrnojHseTcs
IPOEKTUPOBIMKOM IO COTJIACOBAHMIO C 3akKasz3uMKOM UM SKCILIyaTUpyllen
opraHu3aluei.

B. 2 MeToamka pacuera

[IpenmesibHas IOJIMHA KOMIIEHCHMPYEMOI'O MNPAMOI'O ydacTKa TeIlJIONPOBOIa MeXOy
HENMOABUXHOM onopolt ( uiM eCTeCTBEHHO HENOIBWKHHIM CeUeHUEeM TPYyOb) u
KOMIIEHCUPYIMM YCTPOMCTBOM He  HOOJDKHAa [IPEBHIIATH IpenejybHOM IJIVHEL,
PacCUMTaHHOM IO QopMyJie

curma F

mon  CT
L = , ( B.1)
max f
Tp
roe F - [JIOWANb [OMNEPEeYHOTO CEeYEeHUS CTEeHKU TPyOe, MM2
cT
F = mu(D - S)s, (B.2)
cT H
D - HAPyXHEA OMaMeTp TPYOH, MM,
H
S - TOJIUMHA CTEHKM TPYOH, MM;
foo- yIeJsbHas Cujla TpeHud Ha eIUHULY IJIuHE TpyOer, H/ M
Tp
-3
f = Mo [(1 - 0,5sin ou ) rammaZnuD x10 +q ] (B.3)
i) p (e]e} TPy OBL
[puMeHeHUe ko03bduureHTOB neperpysku: 1,2 - K mjoTHocTu rpyHTa; 1,1 -
Kk Becy TpyoH; 1,2 - K BeCy M30JaLuu,
MO - KO3OOMUMEHT TpeHMS NOJMITUIIEHOBOM OOOJIOUKM [0 TPYHTY, OPU
TPEeHMU IO IeCKy monyckaercsa npuHumars Mo = 0,40;
q - Bec 1 M Tensonporoma c Bomoi, H/ M

TPYOEBL



TraMMa - yIOeJbHHI BeC IpyHTa M Bome, H/ M3

Z - TJyOMHa BacCHIIKM IO OTHOWEHMI K OCUM TPYOH, M,
curMa - IONyCKaeMoe OCeBOe HamnpsaxeHre B Tpybe, H/ mm2
oo
2
curma =1,25 du. Ks. xopenn(l,04] curma] - 0,4] curmal P
bifelsi 1z
2
D
BH
P[ +1]), ( B.4)
2(D +5s)s du
BH
[O)Z KObOMLMEHT CHMXEHMS I[IPOYHOCTM CBAPHOTO WBa NpM pacderTe

Ha pabjeHue ( OJIs DJIEKTPOCBAPHHIX TPyO), NOpMHMMaeTcs 1o [9)].
[lpy MOJIHOM IPOBape WBa ¥ KOHTPOJIE KauyeCTBa CBAPKM [0 BCEM

OoJMHEe HepaspyuwaomuMmu MeTonamu om = 1; IpMY BEOOPOYHOM
KOHTpOJIe KadecTBa cBapkum He MmenHee 10% mymuer mea ¢ = 0,8, a
MmesHee 10% - ¢u=0,7;

P - M3OEITOYHOE BHYTpeHHee mnaBjeHue, Mla

[0} 2SN KOBOOMLUMEHT CHMXEHMS MNPOYHOCTM CBAapHOI'O lIBa IIPM pacdeTe Ha
usrub. lpu Haguuuy wusrmuba o¢u_um =0,9, a Ipy OTCYTCTBUMU

nsrmba dbn_m =1.

JOonyCTUMO MOJb30BATHECH NPUOCIMKXEHHEMY QOPMYJIAMM:
npu ou_m=1:

curma = 1,25] curmal, Hl mm2; ( B.5)
mon

npu. om_m=0,8:

curma = 1,125[ curmal, Hl mm2; ( B.6)
mon
D - HApPYXHEIM AMaMeTp TelJIONPOBONa MO MNOJNUSTMIIEHOBOM 0BOJIoUKe
o6 MM, IJIS ~ KOHCTPYKLUMI TENJONPOBOAOB C BEJIUUYMHOM aAres3un

TENIOM30JAUMKU K Tpybe m  obojyouku K Tersousosaunu >= 0,15
MIa, NOpM MEHbWMX 3HAUEHUAX pacuerTs BemyTcsa no D_H Tpybw;
b - YTOJI BHyTpPeHHeTro TpeHud rpyHTa ( mma necka om = 30°).
Ip Ip

[lpenesbHas OJMHA KOMIIEHCHMPYEMOI'O ydacTKa TeIUJIONPOBOIa MOXeT OHTH
yBeJIMYeHa pPas3HBIMM crnocoBamy, HaOpuMep, IIyTeM:
- IPUMEHEHMUs CTAaJIbHEX TPyO C MOBBIIEHHOM TOJIIMHOM CTEHKU,

- YMEeHbUIeHUsa KoadduilMeHTa TpeHUsS MO OOepTHBaHUEM TeIlJIONPOoBOaa
IOJIMS TUJIEHOBOM IIJIEHKOI,
- yMeHbleHud Z - TJIyOVHE NPOKJIAOKM TEeIJIONpOoBOIA, T. €. 3ACHIIKM IO

OTHOUEHMIO K OCU TPYOEH,
- [OBBIIEHMSA KadeCTBa CBapHEIX WBOB M IOpP.

[Ipumep

OnpemennTh NPEemesibHYyln IJMHY OPpAMOTO ydyacTKa TeIUlonpoBoma mnuamerpom 159
x4,5 MM, pabouas Temneparypa 130°C, pabouee pmasnenme 1,6 Mlla, wmarTepuas -
crasis Bcr3cnb. T'pyHT mecuansii, yIoJl BHYTPEHHEro TpeHusd rpyHra oum_rp = 30°
PAacCTOgHME OT [OBEPXHOCTU 3emiu mo ocu Tpybu Z =1,0 M.

HoMMHAJIBHOE IONyCKaeMoe HalpsXeHVe IJIg BaZaHHOTO Marepuaga npu
remnepatrype 130°C[ curmal =137  H/ mm2.

[owans MNONEePEeYHOTO CEeYEHMS CTEHKM TPyOHL

T
1

(D - s)s = 3,14(159 - 4,5)4,5 = 2183 M2,

cT H



YoesbHada Cuila TPEeHMA Ha eOUMHUILY IOJIVMHE pr@bl:

-3
f = mo[(1 - 0,5sin du ) rammaZ mmD x10 +q ]=
TP p (e]e} TPYyOEBL
3 -3
=0,4[(1-0,5 x 0,5)1,2 x15 x10 x1,0 x314 x250 x10 +503]=

=4400 H/ m.
IomyckaeMoe OoCeBOe HalpAaXeHME:

curma =1,25] curmal = 1,25 x 137 =171 H/ MM2.
mon

Hpeneana;{ OJIMHA NPpAMOI'O y4YacCTKa TeIlJIONpOoBOIA.

curma F
OO CT 171 x 2183
L = = =84 wm.
max f 444 0
TP

llpy yBEJIUUEHUM TOJIUVMHE CTEHKM TpyOb, HanpuMmep, 06 MM

F =3,14(159 - 6)6 = 2882 MM2.
cT
f=0,4[(1-0,5 x 0,5)18 x10 x 10 x3,14 x 250 x10+ 508]=
Tp 4445 H/ m.
171 x 2882
L = - =110,9 M.
max 4445

B.3 Bbi6op 1 pacyeT KOMNEHCUPYHOLUX YCTPOUCTB

KomneHcauus TennoBbix gecopmauuii Tennonposoga MoXeT OblTb OCyLLeCTBMEHa cCriegyrowmMmm
KOMMNEHCUPYIOLLUMWN YCTPOUCTBaAMU U CUCTEMAMU:

| rpynna (ycTponcTea)

a) ¢ [N-06pasHbiMK KOMMEHcaTopamu, yrinamu NoBopoTa Tpacchl B Buae M-06pasHbix, Z-00pasHbIx
KOMMEHCATOPOB;

0) ¢ cunbdoHHbIMK koMneHcaTopamu (CK) nnu cmnbdOHHBIMM KOMMEHCUPYIOLWMMN YCTPONCTBAMM
(CKY).

Il rpynna (cuctembl)

a) CUCTEMbI C NPefBapUTENIbHbIM HAarpeBoM [0 3aChIMNKK FTPYHTOM;

6) cUCTEMbI CO CTapTOBbLIMU KOMMNEHCATOPaMK, 3aBapuBaeMbIMy Nocrie NpeaBapuTensHOro Harpesa.

KomneHcupytoLwme ycTponcTBa rpynnbl la MoryT pasmelyatbes B Ni06oM MecTe Tennonposoga.

Mpn 3TOM NPOTSHKEHHBIN TEMMONPOBOA MOXET UMETb TPU BMAA 30H:

- 30Hbl M3rMba L_H - yyacTku TennonpoBofa, HEMOCPEACTBEHHO NPUMbIKAKOLME K KOMMEHCATOPY.
TennonpoBog Npu Harpeee nepemeLlaeTcs B 0CEBOM U BOKOBbIX HanpaBrneHusx;

- 30Hbl KOMMeHcauuMum L_K - y4acTkM TennonpoBoda, MpuMbIKalWmMe K KoMMeHcaTopy,

nepemeLLarowmecs npu TemnepaTypHbix gedopmauusx. YyacTky usrmba BKMHOYAOTCA B ANMHY Y4acTKOB
KOMMeHcauuu;

- 30HbI 3aLleMneHns L_3 - HenoaBmkHble (3alleMeHHbIe) y4acTku TENNONPOBOAA, NpUMbIKatoLme K
HEMOABWXHbIM ONMopam UIN eCTECTBEHHO HEMOABMXHBIM CEYEHMSIM TPyObl, KOMMNEHcaUns TeMnepaTypHbIX
konebaHuii B KOTOPbIX MPOUCXOAMUT 32 CHET MBMEHEHUS OCEBOIO HamMpsXKeHMS.

B obwwem cnyyae gecopmauus tennonposofa [lensta_L paccuuTbiBaeTcs no oopmMmyne

IOenvral = Jencral - HensTal - HOenvTal + HensTal, ( B.7)
t TP oM P

rne Hemsral - TeMreparypHas nebopmanus;



t
HensTal - nebopMaums Mnon IOEeUCTBMEM CUJI TPEeHUSI

TP
IensTal - mebopmMaumsa OT BHYTPEHHEIO IaBJIEHUS
P
HOenvTal - peaxuusa nemndepa ( rpyHTa, YyOpyTMX HOIOYIEK, XEeCTKOCTU
oM OCeBOI'0 KOMIIeHcaTopa, ynpyroctu II-obpa3Hex, I['-o0pa3HBX,
Z- OBpas3HEX U IOPYyTUX KOMIIEHCUPYWIUX yCTPOUCTE).

Bbibop 1 pacyeT KomneHcupylowmx yctponcTte rpynnbl la (M-o6pasHbix, M-06pasHbix, Z-06pasHbix
KOMMEeHcaTopoB, YINOB MOBOpOTa TpacCcbl W T.M.) PEKOMEHAYeTCs Mpou3BOAUTb MO KOMMbHOTEPHON
nporpaMmme Wnmv no HoMorpaMmmMmam.

PasmelleHne KOMNEHCUPYHOLIMX YCTPOWCTB rpynnbl la Haubonee addekTMBHO B cepepuvHe
KOMMNEHCUPYEMOTO y4acTka.

Mpu M-06pa3HbIXx KOMMNEHcATOpax pPekoMeHayeTcs ONUMHY Hanbonbliero nnedya npuHuMaTb < 60%
o6Lel onYHbI yYacTka.

Mpn Hanuyum yrnoB nNOBOPOTA TpacCbl PEKOMEHAYETCS MWCMONb3oBaTb WX B KavecTse
KOMMNEHCUPYIOLLNX YCTPOWCTB.

OnuHa yyactka TpyO B 30HE KOMMNEHCaL MM MOXET ObITb onpeaeneHa no ynpoLieHHon hopmyne

F
cT -3
L = —— E assda HOensbrat 10 , ( B.8)
x f
TP
roe f - yIoeJibHasa cujla TPeHMA Ha eOVHMLIY IJMHE TpyOe, H/ M;
Tp
F - njIomanb KOJIbLEBOTO CeYeHMSa TPyOH, MM2,
cT
ansoda - kO020OMUMEHT JMHelHoTo pacumpenmsa crany, mM/ M°C;
E - MOOyJIb YIPYTOCTM MaTepuajsa TpyOe, H/ mM2;
IenbTa - npuanMaTs pasHem (t -t), °C;
t 1 3
t - MMHMMaJIbHag TeMrnepaTypa B yCJIOBMAX SKCIIyaTalMu
3 t ,t u T. 1)
MOHT yropa

Boibop t 3 npomsBoaMTCS MpU  MPOEKTMPOBaHUM MO COMMacoBaHWMIO C  3aKas3ynkoMm U
3KCNNyaTUpYoLLLen opraHmsaumen.

MakcumaneHoe yanuvHeHue 30Hbl koMneHcaumn [enbtal Kk npu HarpeBe TennonpoBoda nocrie
3acCbINKy TpaHLLEN rPYHTOM MOXHO onpeaenuTb Mo ynpoLeHHon dopmyne

2
fL
-3 TP K
IOensral = JHensral - IensTal = ansda (t -t)L x 10 - —,( B.9)
K t ijel 1 5 K 2 EF
cT
roe anbda - KO3OOULMEHT JMHEMHOTO pacmupeHusa cranm, MM/ M*°C;
t - MaKCMMaJibHad pacdeTHas Temneparypa TenjoHocurensd, °C;
1
t - MMHMMaJIbHAA TeMlIepaTypa B YCJIOBMAX BKCIJyaTauuu. BeGopt 3
3 BEIMIOJIHASTCA I[POSKTMPOBIMKOM II0 COIJIACOBAHUIO C BaKa3UMKOM U
SKCIIyaTUPYIIEeY opTaHu3aluen,
L - nnmHa 3o0HH ( ydacTka) KOMIeHCaUuuw, M;
K
fo- yIeJibHasa cujla TPeHMA Ha eOVHMLIY IJMHE Tpy©Oe, H/ M;
TP
E - MONyJib yHNPyTOCTM MaTepmana Tpy6s, 2 x10(5) H/ mm2;
F - nJIomanb MNONEPeYHOTO CeUeHUd CTEeHKM TPyOH, MM2.
cT

B dopmynax (B.8) n (B.9) ¢ uenbto ynpoLeHnsa NpoeKkTHbIX pacyeToB He YYTeHbl Ba YneHa:



[(0,5-0,3)curma_pacTt], H/MM2 - oceBasi cocTaBnstoLlaa PacTSArMBatoLLEro OKPY>KHOTO HanpshKeHust
OT BHYTPeHHero aasnexus. MNMpu paclumpeHnn yumTbiBaeTCs C NOSOXUTENbHBIM 3HAKOM;

[N_r/F_cT], H/MM2 - BnusiHWME ycunus OT akTUBHOW peakumu rpyHTa. Mpy paclumpeHm yuntbiBaeTcs
C oTpyLaTeNbHbIM 3HAKOM.

Hemndep - noponoHoBble NOAYLIKK, TeM Bonee KaHarnbHbIe y4acTKW, NMPakTUYECK He MPEensTCTBYIOT
cBOOOAHOMY pacLUMpEHUo TENIoNpoBoAa U CBOAAT K MUHMMYMY BnusHue N_r/F_cT. BTopon uneH moxet
ObITb 3aMeHEeH BennYMHoOn ynpyron gedopmanumn KoMmneHcatopa.

Boibop u pacyeT KOMNEHCUpylLWUX YCTPOMCTB rpynnbl 16 pekoMeHayeTcss npousBoauTb Mo
pacyeTHbIM copmynam u Tabnuuam, nNpUBEAEHHbIM B pPEKOMEHZAuMsiX MO MNPUMEHEHUI OCEBbIX
CUINbMOHHBLIX KOMMEHCATOPOB M CUIbMOHHBLIX KOMMEHCUPYIOLWMX YCTPOWCTB KOHKPETHLIX NPeanpusaTui -
nsrotosutenen CK wn CKY, npoaykums KOTOpbIX, Kak nNpaBumo, OTMANYaeTCs KOHCTPYKTUBHO W
TEXHOOrMYecKku.

[nuHa y4acTka, Ha KoTopoM ycTaHaBnmBaeTtcs oauH CK nnmn CKY, paccuntbiBaeTcs no oopmyne

agambna 0,9 x 2 x jamBra
L = <L , ( B.10)
M ansoa(t -t) max
1 0
roe JaMBOa -  aMIUIUTylla OCeBOTO XOIa, MM,
anoda - KO30OMUMEHT JMHENMHOTO pacumpenusa craiy, mM/ m°C;

t - MaKCcuMallbHasd pacdeTHasd TeMIeparypa TelioHocurend, °C;

1

t - pacyeTHas TeMrIepaTypa HapyXHOTO BO3Ayxa IJIS NPOSKTUPOBAHUSA

2 ororuienusa ( cpemHsasa TeMmIepaTypa HapyXHOTO BO3Oyxa Haubojee

XOJIOLHOM NAITUOHEBKU oBecneuenHocre t_0(0,92)) o

CHwuIl 23-01, °C.

KoadhdpuumneHT 0,9 npMHMMaeTCcs Npy HaNuM4MM Ha y4yacTke KaHanbHOM M DeckaHanbHOW NPOKNagokK,
1,15 - npn 6eckaHanbHON NpOKMaake.

Mpumep
OnpeaennTb MakcMMarnbHYO ANMHY y4acTka, Ha KOTOPOM yCTaHaBNMBaeTCs OAMH KoMmneHcatop D_y
=150 mm Tnna KCO:

nambma 0,9 x2X gqambma 0,9 x2 x50
L = = =41,7 M<84 M.
M ansoa(t -t) 0,012(150 + 30)
1 0

[nuHa 30HbI KomneHcauun Lk npy npumeHeHumn CK n CKY paccuntbiBaeTcsi no popmyrne

=
cT -3
L= ——J[E x amppa x memsrat x10 +(A-0,3) curma ], ( B.11)
x f pact
TP
roe A - KO2QIUILIMEHT, YUMTHBALINMY AKTUBHYIO IIJIomAaIlb cuJbdonHa CK wmiaum
CKY:
2
A=05[1-(D/D)]; ( B.12)
c H
f - yIesbHasa cuija TPeHMA Ha eAMHMLY IOJIMHE TpyOe, H/ M|
TP
F - Iomwanb KOJbLEBOTO CEeYeHUS TPyOH, MM2;
cT
anoda - KO30OMUMEHT JMHEMHOTO pacumpenusa craiy, y/ m°C;
E - MOIyJlb YHNPYT'OCTM MaTepuaja TpyOH, H/ MMm2;
nenbrat- npuHumars passem:t 1-t 0, °C;
D - HaPYXHBEI OMAMETP TPYOH, MM,

H



D - oyaMeTp, XapakTepus3youuy 300eKTMBHYIO ILJiollalb CUJIbOOHA, MM:

c
D =1,13 K. xopeHs (S ),
le] 20
S - sbdexTUBHaAA MJIoWanb CUIbQOHA.
<o)
Cuctembl komneHcaumm |l rpynnbl  He TpeOylT YCTAHOBKM MOCTOSHHO  AEWCTBYIOLLMX

KOMMEHCUPYIOLLNX YCTPOWCTB.

KomneHcauus TemnepatypHbix gecopmannii MponcxoguTt 3a cHET U3MEHEHUSI OCEBOIr0O HamnpshKeHNs
B 3alleMneHHon Tpybe. [NosaToMy o6nacTb MPUMEHEHUS TEMNSOBLIX CEeTel 0e3 MOCTOSIHHO AEWCTBYHLLMX
KOMMEHCUPYIOLLIMX YCTPONCTB OrpaHMyeHa AonyCcTUMbIM nepenagomMm Temneparyp genbTtat.

Cuctemsbl |l rpynnbl NPUMEHSAOTCH, Kak NpaBumo, B Cry4yasx, korga Tpacca COCTOUT U3 AMNWHHBIX
NPSIMONMHENHbIX Y4acTKOB C 30HaMu 3allemneHms L_3.

MakcumansHO OoNycTMMbIM Nepenag TemnepaTyp Aenbtat ¢ ydeToM npeaBapuTenbHOro HarpeBa,
06bI4HO NpUHUMaemoro pasHbiM 0,50enbTat, He AOMKeH npesblaTh:

3
1,8 curMa x 10
mor
menprat = . ( B.13)
anoda E

OTcloga makcuManbHas Temnepartypa TennoHocutens t_1:

t = menprat +t, (B.14)
1 3
roe curma - IOoNycKaeMoe oCeBOe HalpaxeHue B Tpybe, H/ mMm2;
mor

ansda - KO2OOMUMEHT JMHelHoTo pacumpenmsa crany, wM/ M°C;
E - MOOyJb YOPYTOCTM MaTepmasa TpyOe, H/ mM2;

mnespTat - crnenyer npuHuMaTh (I 1-t ), °C.

Mpumep

OnpenenuTtb MakcumarnbHYy0 TemnepaTtypy TennoHocuTensa Ans NpsAMoro yvactka npu [curmal = 137
H/MM2 nt_s =t moHT = 10C.

CornacHo copmyne (B.5) nonyckaemble 0CeBble HanNpsXXeHUst CoCcTaBnAalT curma_aon = 1,25 x 137
=171 H/mm2.

3
1,8 x 171 x 10
mensTat = =128° C.
5
0,012 x2 x10

OTtcroga makcumarnbHas TeMmnepartypa TenfioHOCUTenA:

t = neneTat+t =128+10=138"° C.
1 MOHT

CucTteMbl, oTHocsILMecs ko |la rpynne, - npeaBapuTENbHbIA HAarpeB 40 3aChINKU FTPYHTOM:

- MOHTUPYIOTCS U [0 3acbiNKW FPYHTOM HarpeBatoTCcsl 40 TeMnepaTypbl NPeABapUTENbHOrO Harpesa
[t_m.H]:

t +t

t = S ( B.15)



- TennonpoBoAbl 3acbinalTcs. TemnepaTypa HarpeBa [OSPKHA MNOOOEPXKMBATLCA LO MOSHOM
3acbINkU UX FPyHTOM. 3aTtem TpybonpoBoabl OXNaxdarTcsi 4O TemrepaTypbl MOHTaxa. B 3aliemneHHon
30He L_3 ypoBeHb HanpsbkeHun, H/mm2, 6ygeTt npubnmanTenbHO paBeH:

-3
curma =E x anbda x membprat x 10 , ( B.16)
oc

roe gmensrat=t 1-t_ n. o, °C.

3aTtem TennonpoBoA HarpesaeTcs A0 paboyen Temnepatypbl.

B cucremax, oTHocAwmxca Kk rpynne 116, npegycmaTpmBaloT MNpUMEHEHME  CTapTOBbIX
KOMMEHCaTopPOB.

Cuctema nNONMHOCTbIO MOHTMPYETCS B TpaHLUEee W 3acbiNaeTcsl rTPYHTOM (3a WCKIOYEeHMEM MecCT
YCTaAHOBKW CTapTOBbIX KOMMEHCATOpPOB). 3aTeM CMCTEMA HarpeBaeTcs A0 TemnepaTtypbl, MpU KOTOPOWN Bce
CTapToBble KOMMEHcaTopbl 3amblkatoTcs. [locrne 4ero ocylecTBnsieTcsa UX 3aBapka. Takum obpasom,
CTapTOBblE KOMMEHcATOpbl cpabaTbiBalOT OAMH pas, MOCcNe Yero cuctemMa npeBpaLlaeTcs B HEPA3PE3HYO U
KOMMeHcaunsi TeMmnepaTypHbIX paclUMPEHUn B AanbHENLWEM OCYLLECTBNSAETCHA 3a CYET 3HaKOMEepPeMEHHbIX
0OCEBbIX HANPSKEHWI CXKATUA-PACTSKEHWS.

MakcumansHO onyCTUMOE paccTosiHUE, M, MeXAy CTapTOBbIMU KOMMEeHcaTopaMu CocTaBnsieT

200 F
cT -3
L = — (2 curma - ansda E(t -t) 10 ), ( B.17)
cr.x f o 1 3
TP
roe f - yIesnbHasa cuija TPeHMA Ha eAMHMLY IOJIMHE TpyOe, H/ M.
TP

MpumeHeHne koadhdpuumneHTa neperpysku - no 4.3.2;

F - JIoWanab KOJIbLEBOTO CEeUYeHUS TPYyOH, MM2;
cT
anbbda - KoO3OOMUMEHT JMHelHOoTo pacumpesHmsa crasnau, MM/ M x °C;
B - MOIyJib YHNPYT'OCTM MaTepuaja TpyOH, H/ MMm2;

[unanasoH TemnepaTtyp NpeaBapuTENlbHOrO Harpesa, MpU KOTOPbIX MOXET ObiTb OCYLIEeCTBreHa
3aBapka:

curMa
max non 3
t =t =t + = ( B.18)
. H . H 3 ansda E
curMa
min mon 3
t =t =t - - 10. ( B.19)
o. H n.u 1 ansba E

dopmyna (B.18) ucxoant n3 AOCTUXKEHUS AOMYCTUMBIX OCEBbIX HANPSPKEHUIN B XONOAHOM COCTOSHUM
TpybonpoBoaa nocrne BbINONHEHUSA pacTsKkn, a popmyna (B.19) - U3 AOCTUXKEHUSA TaKMX Xe HaNps>KeHUN B
pabodyem cocTtosHuKU. B uHTepBane ot t(max)_n.H go t(min)_n.H nobas t_n.H 6yaeT yooBneTBOPATb
YCIOBUSAM MPOYHOCTH.

t 9 - Temnepartypa, Npy KOTOPOW MOHTUPYIOTCHA CTapTOBbIE KOMMNEHCATOPbI.

MMpu npoekTpoBaHUM crneayeT y4mTbiBaTb, YTO t_3 MOXET M3MEHATbLCA B nMpedenax oT Hyns (npu
ONUTENbHON OCTaHOBKE HarpeBa CETEeBOM BOAbl) OO pacyeTHOW TeMmnepaTtypbl HapyKHOro BO3Ayxa,
nNpMHUMaeMon Ans pacdeTta otonneHus (Mpu rnybuHe npoknagkm meHee 0,7 m). [oaToMy pekomeHayeTcs
npvHMMaThb t_n.H 6mM3Kko K cpeaHewn, onpeaeneHHon no dopmyne (B.15).

C nomoLblo HarpeBa o TeMnepaTtypbl t_M.H 1 3aBapKku CTapTOBOro KOMMNeHcaTopa OCyLecTBnseTcs
pacTsbkka TpybonpoBoAa Ha BENUYMHY genbral

025f L



TP CT. K

mensTal =L  ( anbpa nmesbrat - ), ( B.20)
CT. K . H EF
roe gmenbTat =t -t.
o. H 0. H 3

Ecnn no KOHCTPYKTMBHbIM COOGPaXXEHUSIM pPacCTOSHUE MeEXAY CTapTOBbIMU KOMMEHcaTopamu
TpebyeTcs yMmeHbWwWTb, B copmyny (B.20) BMECTO MakcMmarnbHO [OMyCTUMOro 3HayeHuss L_CT. K
NOACTaBMsAeTCs peanbHoe.

Mpumep

Onpepenuts npefenbHO OOMNYCTUMOE pPacCTOsiHWE MEeXAy CTapToBbIMW  KOMMEHcaTopamu,
TemnepaTypy npeaBapuUTENbHOrO HarpeBa UM BENUYUMHY PacTSKKM NPU Cnefyowmx UCXOOHbIX [AaHHbIX.
TpyGonpoBoa AnameTpom 426 MM C TOMLLMHOW CTEHKU 7 MM C U3OMSUMEN, HApYXHbIN OuamMeTp KOoXyxa
n3onaumm 560 MM, nnowanb NoNepeyHoro ceyeHnst Tpyool 92 cm2, matepuan - ctanb Mapku 20, aBneHune
B paboyem coctosiHum 1,6 MIlla, Haubonblwaa Temnepatypa TtennoHocutenss 130T, npu MOHTaxe
komneHcaTopoB - 10C, Bec TpybonpoBoda C U30MsiLMEN N BOAOW C Y4eTOM KOS(PULMEHTOB MEpPErpy3ku
2122 H/m. TpybonpoBoa NMeET rMyouHy 3anoxeHus B rpyHTe Z = 1,1 M, OKpPY>XatoLUIN FPYHT - NECOK.

Onpepgensem gonyckaemoe oceBoe HanpsbkeHne no dopmyne (B.4):

2
curma =1,25 x kB. kopenn(1,04 x148-0,4 x 148 x
IOOI1
2
412
x 1,6[ 1,0]) =176,5 MIla
2412 + 7)7 x 1,0
YpenbHasa cuna TpeHns no dopmyne (B.3) coctasnser:
3 -3
f =0,4[(1-0,5 x 0,5)1,2 x15 x10 x1,13 x14560 x10 +2122]=
TP
11294 H/ m.
MpenensHO OoNyCcTMMOE pacCcTosHME MeXay CTapTOoBbIMY KOMNeHcaTopamu - no dopmyne (B.17)
200 x 92 5 -3
L = —[2 x176,5-0,012 x2 x10 (130-10) 10 ]=106 M.
cT. x 11294
Temnepatypa npeaBapuTensHoro Harpesa - no dopmyrne (B.18)
max 176,5 3
t =t =10+ x 10 =83,5°C;
o. H o. H 5
0,012 x20 x10
no coopmyne (B.19)
min 176,5 3
t =t =130- x 10 =56,5°C;
o. H o. H 5
0,012 x20 x10

Mpumem cpepHee 3HayeHne t n.H = 70T, TOraa oceBble HanpskKeHWss B paboyem COCTOAHUM
COCTaBAT:

2
curma = 0,012 (130 - 70) 2,0 x 10 =144,0 Mlla < 176,5  Mila.

Onpegensem genbTal no dopmyne (B.20)




0,25 x 11294 x 106
nesnsTal =106 (0,012 x 60 - ) =746 mu,
5
2,0 x 10 x 92

rome Iesmerat =70-10=60°C.

II. H

B npakTuke NpoeKTHbIX M MOHTaXHbIX paboT AonyckaeTcs UCMoNb3oBaTh NPUBIVKEHHbIE (hOPMYIbl
Ans onpefenieHnst pacyeTHOro CxXaTusi CTapTOBOro koMmneHcatopa [Jenbtal, Mm:

ODenmeral=05( -t )L anboda; ( B.21)

1 MOHT CT. K

Demvral=( -t )L anbbda; ( B.22)

II. H MOHT CT. K

B mecTax yCTaHOBKM CTApTOBbIX KOMMEHCATOPOB TEMSONPOBOAbI AOIMKHBI UMETb NMPAMOJSIMHENHbIE
y4yacTKu OfIMHOMN He MeHee 12 M.

[na  ymeHblleHWs1 BENWYMHbI TPEHUsS TennonpoBoda O T[PYHT [JonyckaeTcss ero obepHyTb
NONNITUIIEHOBOW MIIEHKOMN.

TpaHLwelo B MecTax YCTAHOBKM CTapTOBbIX KOMMEHCATOPOB criefyeT 3acbkinaTb TOMbKO MOcne
BbIMOSIHEHNA NpPeaBapuUTENIbHOrO HarpeBa TEnnonpoBOAa, 3aBEPLUEHUS CBapPOYHbIX paboT M MOHTaxa
CTbIKOBOIO COEINHEHUS.

PacctosiHue OT cTapToBOro KomneHcaTopa OO MecCTa YCTaHOBKM OTBETBMEHUS OOIMKHO ObiTb He
MeHee L_cT.k/3.

MpunoxeHune I'
MeToguka npoBepku TennonpoBoga Ha yCTOM4YUBOCTb

Kputnueckoe ycunue, H/m, ot Hambonee HeBbIrOAHOMO COYETaHUS BO3AEWCTBUMA UM Harpysok, npu
KOTOPOM Hepaspes3HOM TennonpoBo TepseT yCTONYMBOCTb, NOACYMTBLIBAETCA No hopmyrne

2
11N
R = — 1001, ( r.1)
xp EI

roe N - OCeBOe cxuMawllee ycuime B TpyOe, H;
E- MoOmyJsp yOopyroCTM MaTepualjla TPyOEH, H/ MMm2;
| - MOMEHT uHepLuu TpyOr, cMm4
i- HadaJlbHEM M3TUO TpyOH, M

L
Zichy
i= _ ( .2
200
L - IJIMHA MEeCTHOTO mM3ruba TEeIIoNpOoBONa, M
Zichy
El
L =01 nu K. xopeHb ( —), ( r.3)
usr [N|
rne |N|- afCcoJyTHOE 3HAYEHUE BEeJIMUMHEL  OCEBOTO CRUMAOILETO  yCUIIMS
B Tpybe, H.

BepTukanbHasi Harpyska, H/m, okasbiBaeT cTabunusupytollee BAWsHWE W OMpeaensieTcss no
dopmyne

R =q +q +2S >R, ( T.4)



cT TpyHTAa TPy O coBuUTa Xp

Tne - BeC TIpyHTa Hal TenjonposomoM, H/ m;
TpyHTa
o} - Bec.l. M Tenmomnposoma ¢ Bomoi, H/ M;
TPYOBL
S - cOoBuUTawmad cuna, BOBHUKAKMAA B pesyjlbTaTe mercTBUS
coBuUTa IaBJleHud TPyHTa B COCTOAHMM Nokos, H/ m.

[ns cnyvaes, Korga ypoBeHb CTOSIHUSA FPYHTOBBIX BOA HIDKE TMYyOVHbI 3a10XKeHUs TennonpoBoaa:

2
S =05 ramma Z K tg bu ; ( I.5)
coBuUTa 0 p
2
D nm
o6
o} = ramma [ZD - ], ( T.6)
TpyHTa o6 8
Tme TaMmMma- yIOeJbHHM Bec rpyHTa, H/ M3
zZ - TUIyOVHa BacCHIKMU 10 OTHOWEHUI K OCH TPYOH, M;
K - KO20OMLUMEHT maBjieHMs TpyHTa B cocroauum noxos, K =0,5;
0 0
o - YTOJI BHYTPEHHETO TPEeHUS IPyHTa
rp
D - HAPYXHEM IOMaMeTp OOOJIOUKM, M.
o6

OceBoe cxumarwwee ycunue, H, B 3awemneHHOM y4vacTke MpsAMON Tpybbl C paBHOMEPHO
pacnpefesnieHHON BepPTMKarbHOW HarpysKom:

-3
N=-[F (E ansda memprat x10 -0,3 curma )+PF ], ( T.7)
cT pact ol
roe F - nIomanb KOJIbLEBOTO CeYeHMA TPyOH, MM2,
cT
ansda - kOo20OMUMEHT JaMHelHoTo pacumpenmsa crany, mM/ M°C;
E - MOOyJIb YIPYTOCTM MaTepuaja TpyOe, H/ mM2;
Oesnbrat - npuauMarTs paeHemM ({1 -t moHuT), °C;
curma - pacTaruBaouee OKPyYXHOE HanpaxeHue oT BHYTPEHHETO
pact naByenus, H/ mm2;
P - BHYTpPeHHee paBJjeHue, Mlla
2
F - momans nevicreus BHyTpeHHero mnasyenud (0,785D ), MM2.
1 BH
Mpumep

MpoBecTn npoBepky TennonpoBoda gvametpoMm 159 x 4,5 MM, NponoxeHHoro GeckaHanbHO, Ha
YCTOMYMBOCTb NPU Hambonee HebGnaronpuMsaTHOM COYETaHUM Harpysok M Bo3gencTeBumi. [ns cnydyas, korga
YPOBEHb CTOSIHWSI TPYHTOBBIX BOA HWDKE MMYyOUHbI 3aM0XeHUss Tennonposoaa.

OceBoe cxumatoLLee ycunue B 3aLemMreHHon Tpybe

-3
N=-[F (E ansda memprat x10 -0,3 curma )+PF |=
cT pacrt 3R
5 -3
=-[2183(2 x10 x0,012 x140 x10 -0,3 x 26,7) + 1,6 x 17662,5] =

-744262 H.



[nvHa MecTHOro uarnba Tennonposoaa:

5
El 2 x10 x664,4
L =0,314 KB. xopeHs ( )=0,314 KB. xopeHs ( ) =
usrT [N] 74 4262
=42 wm.

HayvanbHbIn n3rnb Tpyobsi:

usr 4,2
i = = =0,021 M.
200 200

KpI/ITI/I‘-IeCKOG ycunume, npmu KOTOpPOM 3aLlEeMIIEHHbIN TennonpoBoad npu SeckaHanbHON npoknagke
TepaeT yCTOI7I‘-II/IBOCTbZ

2 2
110 x N 110 x 7144262
R= ——i= 0,021 = 9630 H/ .
xp EI 5
2 x10 x664,4
Bec rPyHTa Hag TennonpoBogoM:
2
D nu 2
felo) 0,25 x 3,14
g = rammalZD - ——1=18000 (1 x 0,25 - ——————)=4058 H/ m.
P o6 8 8

Casurarowas cuna, Bo3HMKawwas B pesynbTate OEWCTBUS OAaBMEHUSA rPyHTa B COCTOSHUM MOKOS
npu dm = 35°

2 2
S =0,5 rammva Z K tg ou =0,5 x 18000 x1 x05 x0,7=
coeura 0

=3150 H/ m.

Crabunusmpytollasi BepTuKarnbHasi Harpyaka

R =qgq +q +2S =4058 +503 + 2 x 3150 = 10861 H/ m.
cT P TPyOEL coBura

Ycnosue yctonumBoctn R_cT > R_kp, T.e. 10861 > 9630 H/m, BbINOMNHsIETCS.

Ecnn ypoBeHb T[PYHTOBbLIX WMAW CE30HHbIX MOBEPXHOCTHbLIX BoA (MaBogoK, noATOMMsiEeMble
Tepputopym 1 T.N.) MOXeET MOAHMMATbCS Bbille MyOuHbl 3anoxeHus GeckaHanbHO NPOKNaAbiBaeMbIX
TENnnonpoBOAOB, T.€. CYLLEeCTBYET BEPOSATHOCTb BCMNbITUS TPYO MpUM UX OMOPOXHEHUU, HEOBXOOAUMBIA BeC
b6annacta, H/Mm, KOTOpbI AOMXEH COoOOWUTL TENnonpoBOAY HAOEXHYH OTpuUaTenbHYH MnaByyvecTb,
onpegensietca no gopmyne

R =K TaMMa omera +g0 q , ( T.8)
Ban BCILJI 1Y JIb [IEL BCILJI TpyGE +  H. I
rone K - KO20OMUMEHT YCTOMUMBOCTU MNPOTUB BCIJETHUA. l[IpUHMMAETCSH
BCILJI pasuem: 1,10 - 0pM [OepruogudecKu BEICOKOM YpPOBHE
TPYHTOBEIX BOI WJIM [PU NPOKJALNKAX B 30HAX [NOATOIMJISEMEIX
Teppuropuir; 1,15 - opy OpoKJagkKax IIo BOJIOTUCTOM
MECTHOCTH;
TaMMa - YOEJNbHE BeC TyJibhel ( BOOEl M B3BEIEHHEIX YACTHUI TPyHTA),
Iy JIb [IEL H/ M3;
omera - OBBEM MyJIBIE, BHITECHEHHOMU TemjionposomoM, M3/ u;
BCILJI

g - Bec 1 M Tennonporoma 6e3 Boms, H/ M;



TPYyOEBL
q - BEC HEINOINBWXHHX omop, H/ m.
H. II

Mpn BepeHun BONU3M 3emnsHbIX paboT cpefgHee pacCTosiHue Mexay TennoTpaccon (npu
OBYXTpPYOHOM Npoknaake) n 6poBkon oTkoca X crneayeT onpeaenstb no dopmyne

Pucynox I'. 1

X >= +0,25 Z. ( T.9)

ElIK ramma Z

I"'aMMa
"PucyHok I".1"

B aton cdopmyne K(s)_ramma - KO3ppMLUMEHT NacCMBHOIO OABMEHUS, MPUHUMAaEMbIA ANs Mecka
pasHbiM 3,0.

B 3aBucMmocTM OT yrnma HaknoHa 6okoBoro oTkoca anbga (pucyHok [.1), pacctosiHne X
NpUHUMaeTCS:

- npu ctganbda >= 0,5 - paBHbIM PacCTOSHMIO A0 OPOBKM OTKOCA;

- NPV BEPTUKAIbHbBIX CTEHKaX U BbleMKe rpyHTa 6e3 kpennenun - X + 5(0,5 D_k+ 0,01), wm;

- NMpU BepTUKamNbHbIX CTEHKax M BbleMKe FpyHTa C MCMOMb30BaHWEM KpenneHun npuHMMaeTcs
paccTosiHne A0 MeCTa BblEMKU FPyHTA.



MpuBeneHHble opMynbl CnNpaBeanuBbl AN Cryyasi, KOrga BbleMKa FpyHTa Mpov3BOAUTCS Ha
rmybvHy He 6onee 0,1 M noA NPOSIOXEHHbIMU Tpybamn. B npoTuBHOM cnydyae HeobxoouMMoO MPOBOAMTL
pacyeT C MOMOLLbIO OOLLMX aHaNUTUYECKUX METOAOB pacyeTa Ha YyCTONYMBOCTb.

Mpunoxexnue O

MeToAauka ucnbiTaHUIM CTbIKOB TENJIONPOBOAORB C U30nsiLnen U3 neHononuypeTaHa
B NONIM3TUNIEHOBOM o060oso4ke

0.1 HacTosiwass meTogmka pacnpoCTpaHsSeTCsl Ha MCMbITAaHUSI CThIKOB CTanbHbIX TPYOONpPOBOAOB C
WMHOYCTPManbHOM NOAMMEPHON TEMNON30NsaUnEN.

0.2 VicnblTaHus TepMOYyCaXMBaKLIMXCA INEMEHTOB Ansl 3ageflkv TeMnoM30fMPOBaHHbIX CThIKOB
NMPOBOAATCSA Ha KOHTPOJbHLIX 06pasuax ¢ AgnameTpom HapyxHon obonoukm Tpybel 160 (200) MM Ha cTeHae

(pucyHok [1.1).

1 — cuctema oxnaxaeHws; 2 — ¢$parMeHT Tennonposoga; 3 — Harpesarent; 4 — xamepa; 5 —

HAXMMHOE YCTPONCTBO; 6 — rpyHT; 7 — MEXaHW3M NPOTHXKK; 8 — pa3metueHne TepMonap B kamepe

CTeHAa; 9 — TENNOU3ONAUMA KOHUEBLIX YYacTKOB; 10 — pasMetleHue TepMonap Ha pparmeHTe Tenno-
npoBogos

Pwcyrox . 1 — CyeHn ans ncnbiTaHus TENNONPOBOA0E B YCAOBUSAX NOA3EMHON
6eckananLHON NPoKNankn

"PucyHok [1.1 CteHA Ans ncnbiTaHUs TENNONPOBOAOB B YCNOBUAX NOA3EMHON BeckaHanbHOW Npoknaaku'

[0.3 VicnblTaHna npoBogATCS Npu CrieayoLwmx yCnoBuax:

- nepen ucnbiTaHneM Tpyba BblaepKmBaeTca B TedeHme 24 4 npu Temnepartype 150C;
- JaBneHuve rpyHTa Ha TennonpoBoj (cTaTtudeckoe + aAnHammnyeckoe) - 18 kH/m2;

- BbITECHEHWE IpyHTa cocTaBnsieT 75 Mm;

- CKOpPOCTb X0f4a Bnepe n3onuposaHHom Tpybbl - 10 MM/MUH;

- CKOpPOCTb X04a Ha3apj U30nupoBaHHON TPYObI - 50 MM/MUH;



- n3onupoBaHHas Tpyba ucnbeitTbiBaeTcst Ha 1000 UMKIOB, rAe LUKIOM CYMTAETCa OAVH XOA Brnepea u
OAMH XOO Hasag C MNPOMEXYTOYHOW MPOBEPKOWM LLENOCTHOCTU TepMoycaxusatowenca mydptol 300, 600 un
1000 uwuknos.

.4 OcHoBHble TpeOOBaAHMSA K UCMBITAHUAM:

- TemnepaTypHble U3MEHeHUs LWBa OyayT cnefoBaTb HOPMarnbHOMY 24-4acoBOMY TemnepaTypHOMY
LMKy Ha NPOTSKEHUN BCErO OTONUTENBLHOrO Nepuoaa;

- MpU OCTaHOBKE TEenmoceTn Tepmoycaxusalowascs mydTa [OOIDKHA  NPOTUBOCTOSATH
TemnepaTypHbIM U3MEHEHUAM Hapy>XHOro Bosayxa -40C u go 150C ( meTannuyeckomn Tpybbl);

- AONTOBEYHOCTb TEPMOYCaXKMBaIOLLENCs MydTbl JOMKHA ObITb HE MeHee 25 nerT;

- TemnepaTypa Ha NoBepPXHOCTM Tennonposoga He JormkHa 6biTb 6onee 40T;

- B KayecTBe maTtepuana 3acbifnki, HaxodsaLWerocs B KOHTakTe ¢ Tpybou, ncnonesyeTtcs necok 6es
OCTPbIX FpaHer ¢ MakcumarnbHbIM pasMepoM NECYNHOK He Bonee 4 Mwm;

- K03(hPULMEHT TPEHMSA N30NMPOBAHHON TPYDObI O FPYHT HaxoauTca B npegenax 0,15 - 0,65;

- AMHaMnYecKne pagunanbHble Harpysky, Bbl3biBaeMble ABUMXKEHUEM aBTOTpaHCNoPTa, He NpUBOAAT K
yBENUYEHU0 HarpysoK CBbIlLe YAernbHOW Harpy3ku Ha nonnypeTaHoBYIO NeHy;

- n3rmbarLWwmin MOMEHT He Bbi3bIBaeT NIaCTUYECKMX HAaNPsXKEHWI B CTanbHON Tpybe;

- n3onmMpoBaHHasa MydTa BOOOHENPOHMLI@aeMa Ha NPOTSKEHNM BCEro Cpoka cryxbbl Tpybonposoaa.

MpunoxeHue E
MeToabl N30NALMKN CTbIKOB TENNOU3ONTMPOBAHHLIX TPYO U (paCOHHbIX U3aenumn

E.l 3Bameska CTHKOBOTO COEIMHEHMS C IIOMOUILI 3JIEKTPOCBAPHOM MyQTH
E.2 3amesika CTHKOBOTO COEIMHEHUS C IOMOUbK TEePMOYyCANOUHOM My®TH
E.3 Bamesika CTHKOBOTO COEIMHEHMS C [OMOUBK PA3BEMHOTO KOXYyXa

E.1 3agenka CTbIKOBOrO COeAMHEHUSA C MOMOLLbLIO NIeKTPOCBApHOW MY ThI

E.1.1 NonnatnneHoBble My Tbl, NPUMEHSEMbIE ONsI 3TOro cnocoba, MoryT 6bITb Kak HepasbeMHbIE,
TakK U pa3beMHbIE.

E.1.2 Pa3zbeMHble MydTbl NPUMEHSIIOTCH, Kak NpaBwuso, NpyM pemMoHTe TpybonpoBodoB M MOryT
yCTaHaBMnMBaTbCA MOCMie CBapkuM MeTannuyeckoro TpybonpoBoga C nocrnenylowen repmetusauuen
FOPM30OHTAaNbHOIO WBa My Thl PYYHLIM IKCTPYOEPOM.

E.1.3 HepasbemHas unu pasbemHasa MydTa pasMeLLalnTcs Ha npuneratoLemM kpae Tpyosbl.

E.1.4 MNocne cBapku 3a4UCTUTb NOBEPXHOCTb TPYObLI, yaanuTb crion MMY ¢ TopueBon NOBEPXHOCTU
Tpy6 Ha rnybuHy 0o 30 MM, 3a4UCTUTb HaxKAayHow Bymaron Mnn MeTanfmMyeckon LLEeTKON U 06e3xuputb
nonunaTuneHoBy obonouky Tpyd nog MydpTon, coeanHnTb NpoBoaHUKK cnuctemsl OLK.

E.1.5 Paamectutb My@pTy NO LIEHTPY CThika M yCaauTb NOOYEpPEaHO ee Kpasd NponaHoOBON ropenKon.

E.1.6 NMpuBapuTb C NOMOLLIO 3aKITaQHOr0 HarpeBaTeNbHOIo ANIEMEHTA YCAaXXEHHYI0 YacTb KOXyxa U
HaxogsALLYylCs Nog Her 000MouKy TpyobI.

E.1.7 NpoBepuTb repMeTUYHOCTb KOXYXa ONpPeCcCOBKOW.

E.1.8 3anutb B 3apaHee NOArOTOBMIEHHblE OTBEPCTUSI CMECb KOMMOHEHTOB MNEHOMNONnypeTaHa,
OOXOaTbCH 3aBEpLUEHUS peakuumn BCNeHWBaHWS 1 3agenatb OTBEPCTHUS.

E.2 3apenka CTbIKOBOro cCOeAMHEeHUsA ¢ NOMOLLbI0 TePMOYyCafoYHON My ThI

E.2.1 Bce onepauuMm Mo M30NGUMKM CTblka TepMOycado4HOW MY(PTON, 3a WUCKITHOYEHMEM
OOMOJTHUTENBHON YCTAHOBKM aAre3vBHbIX MOMOC, MaHXeTOB 1 3NEKTPONporpeBsa, aHanormyHbl E.1.

E.2.2 Tlocne noproToBkM MOBEPXHOCTM TPyObl U MyqTbl aKTUBMPOBATb MOBEPXHOCTb
NONMaTUIIEHOBOM OBOMOYKM MPOMNAHOBOW TFOPENKOA B MeCTax MocagkMm MydTbl M HaKNeWTb Ha Hee
afre3viBHyIO NEHTY.

E.2.3 Paamectutb MydTy MO LUEHTPY CTbika U yCaauTb NOOYEPEHO ee Kpasi NponaHoBOW ropernkou.
Mocne ycagkn mydpta nmeeTt 6o4ykoobpasHyo opmy.

E.2.4 MNocne ocTbiBaHMSA NPOM3BOAUTCA OnpeccoBka MydThl, a 3aTeM 3anuBka CMeCU KOMMNOHEHTOB
neHononuypeTaHa.

E.3 3apgenka CTbIKOBOro coeguHeHus ¢ NOMOLLbIO pa3beMHOro Koxyxa



E.3.1 T[llocne cBapkM MeTanMyeckux TpyO 3a4UCTUTb WX MNOBEPXHOCTb, YAanuUTb Crion
neHononuypeTaHa C TOpLEBOM NMOBEPXHOCTU, 3a4UCTUTb N 06E3KMPUTE NONMATUNEHOBY 060M104Ky TpyO B
MeCTe CTblKa, COEANHNTL NPOBOAHMKKN cucTtembl OLIK.

E.3.2 lMoMecTnTb Ha CTbIKOBOE COEAMHEHME PA3bEMHBIA KOXYX C HaXJIeCTOM Ha Kpasi 0600uKy,
3adpmkcupoBaTth ero 6aHgaXHbIMU NIEHTaMU U CaMOHape3aMMu.

E.3.3 3anutb B 3apaHee NOArOTOBMIEHHblE OTBEPCTUSI CMECb KOMMOHEHTOB MNEHOMONnypeTaHa,
00XOaTbCH 3aBePLUEHUS peakuumn BCNEHNBaAHUA 1 3aenaTtb OTBEPCTUS.

B kauyecTBe TennonsonsLuMOHHOrO Crnosi MOryT NPUMEHATBLCS NEHOMOMNMYpeTaHoBble LUMNNHAPbLI Unx
CEerMeHTbI.

E.3.4 ['vapon3onaumio CTbIKOBOrO COeAUHEHNST HA KOXKYXE BbINOMHUTL TEPMOYCaXXMBAEMOWN NEHTOMN.

MoppobHble WMHCTPYKUMM NO MPUMEHEHUIO MaTepuanoB [Ans 3adenku CTbIKOBOrO COeaUHEHUsI
npegocTaesnsieT hupma - NPpou3BOAUTENb NPOAYKLUN N NOCTaBLUUK MYdT.

MpoussoguTenb TENNION30MMPOBaHHbIX TPYO WM aTtTecToBaHHas CTpouTeNbHas oOpraHusauus
MUMEIOT MPaBO NMPUMEHSITb APYrYI0 TEXHOJOMMIO 3a[erkn CTbIKOBOrO COEAMHEHMWS, NPOLIEeLLY0 NCMbITaHUS 1
COrNacoBaHHy CO BCEMU 3aMHTEPECOBaHHBIMW OpraHM3aunsimMm.

MpunoxeHune X
O6pasewy akTta

AKT
NPUEMKM CHUCTEMH OOK ( YBJIAXHEHWUS NIy M3OJIALNN)

Mel, HMXeNonnMcaBlMecHd, IpelcTaBUTeNu CTpOMTeJ’IbHOﬁ OopraHmM3aumnm

()25 &)V
Y BKCIUIyaTUpyolel oplaHu3alumn
COCTaBUJIM HACTOAWMM aKT I[I0 pe3yJjibTaTaM IIPOBEPKM TEXHUUECKOI'O COCTOSHUA U
VM3MEPEHUM CMOHTHMPOBAHHOM WM IpPelCcTaBJIEHHOM K CcHOadye CUCTEeMBl KOHTPOJIS
YBJIQXHEHMS IIEHONOJIMYPETAHOBOM M3OJSLUN.

1 Texuuyeckye XapaKTEPUCTUKU

Parion TenjoceTu
Homep npoexkTa
Apec y4dacCcTKa TEeIJOTPaCCH
Homep MarmcrTpaim
TexHONIOIMA NPOKJIAOKU

dakTMUecKasd IJIMHA [OIaKMmero
TpyBonposona ( muameTp) o
UCIIOJIHUTEJILHOM NOKYMEeHTAaLUMMU

dakTMUecKasd IJIMHA OBPaTHOTO
TpyBonposona ( muameTp) o
UCIOJIHMTENbHOM IOKyMeHTaLuM

2 PesysbTaTH M3MEpPEHUM

dJekTpUYEeCcKMue nmvuel |N Touexk koHTpoJIg
COeOVHUTEJILHEX kabejeln
nJisa nonkJjoueHusa |Illomaommit
MU3MEPUTEJIbHEIX NPUOOPOB TPpyOOnIpoBOn
OBpa THEI
TPpyDOONpPOBOL
[Mopawoummy TPyOONPOBOL ObpaTHE TPYOONPOBOL
ConpoTuBJieHNE
M3O0JIALUUN




ConpoTuBIeHKE
KOHTPOJIBHEIX I[IPOBOIOB

InrHa CUT'HAJIbLHOM
JIMHUM 1o
MCIIOJIHUTEJILHOM
OOKYMEHTAaLUM

InvHa CUT'HAJIbLHOM
JVHUM 10 Pel’yJbTaTaM
usMepeHuUy 06e3 yueTa

COeMHUTEJIbHEIX
kabenen
OBbmasga baxkTHUeckasa
OJiHa CUTHaAJIbHOM
. (¢ yueToMm
kabesen)

VsMepeHUs NPOBOIMIIMCE C MCIIOJIB30BAHMEM TecTepa M30JAUUM THUIla

u pebriexToMeTpa THIA ,
IOJINTEJIbHOCTL MMIIYJIbCa CKOPOCTb
WM yKOpOUYeHUe

3akKJInUeHre
CTPOMTENbHO- MOHTaXHEe PabOTE O CHMCTeMe KOHTPOJIA yBJAaXHEHMS M30JALUN
BHIMNOJIHEHH ( HEHyXHOE 3auepKHYTh):

- B IIOJIHOM OOBeMe He B IIOJIHOM o@aeme___ C OTKJIOHEHMEM OT IIpOoeKTa

3amMeuaHusd, OTKJIOHEHUHA OT IIpoeKTa

CucrTeMa KOHTPOJA yBJaxHeHMdA wmsojgdgumum. I[IPVHATA.

[Momnucm
OT CTpOUTEJILHOM OT bupMB OT skcoyaTupyloumemn
opraHu3alumuu opraHu3alumuu

MpunoxeHune U
Bubnuorpadcdusn

[1] PO 10-400-01 Hopmbl pacdeTa Ha NpOYHOCTb TPy6ONpOBOAOB TEMMOBLIX CeTEN
[2] MB 03-75-94 NMpaBuna ycTtponcTBa 1 6GesonacHom akcnnyaTaymm TpybonpoBOAOB Napa v ropsyen
BOAbI

Cwm. lNpasuna ycmpoilcmea u 6e3onacHol akcrisiyamayuu mpyborpogodos napa u 2opsidel 800bi (16
10-573-03), ymeepxdeHHbie nocmaHosrneHuem [r'oceopmexHadsopa P® om 11 uroHs 2003 2. N 90

[3] PO 34.03.201-97 lpaBuna TexHuMKun Ge3onacHOCTU Mpu 3KCnnyaTauun TennomexaHU4ecKoro
00opyaoBaHUS SNEKTPUYECKMX CTAHLUMIA U TEMMOBbLIX CETEN

[4] "MNopsgok HakomnmeHus, TPaHCMOPTUPOBKM, O00E3BpeXMBaHWA U 3aXOPOHEHWUs TOKCUYHbIX
NMPOMBILLITEHHBIX OTX040B (CaHMTapHble npasuna)” N 3163-84

[5] PO 10-249-98 Hopmbl pacyeTa Ha NPOYHOCTb CTALMOHAPHBLIX KOTIOB M TpybonpoBogoB napa
ropsiyen Boabl






